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1. Range of the function f x x( ) log ( log ( sin ))= - +2 2
22 16 1  is :

(a) [ , ]0 1 (b) ( , ]-• 1 (c) [ , ]-1 1 (d) ( , )-• •2. The value of a and b for which | | ,| |e ax b- - = 2  has four distinct solutions, are :

(a) a Œ - •( , ),3  b = 0 (b) a Œ •( , ),2  b = 0 (c) a Œ •( , ),3  b RŒ (d) a Œ •( , ),2  b a=3. The range of the function :

           f x x x( ) tan sin= +- -1 11
2

(a) ( , )- p p2 2 (b) [ , ] { }- -p p2 2 0 (c) [ , ]- p p2 2 (d) ( , )-3 4 3 4p p4. Find the number of real ordered pair(s) ( , )x y  for which :

16 16 1
2 2x y x y+ ++ =

(a) 0 (b) 1 (c) 2 (d) 35. The complete range of values of ‘ ’a  such that 1
2

2ÊËÁ ˆ̃̄ = -| |x x a is satisfied for maximum number

of values of x is :
(a) ( , )-• - 1 (b) ( , )-• • (c) ( , )-1 1 (d) ( , )- •16. For a real number x, let [ ]x  denotes the greatest integer less than or equal to x. Let f R R: Æ  be
defined by f x x x x x( ) [ ] sin cos= + +2 . Then f is :
(a) One-one but not onto (b) Onto but not one-one
(c) Both one-one and onto (d) Neither one-one nor onto7. The maximum value of sec ( )

( )
- - ++ÊËÁÁ ˆ̃̃̄1

2

2
7 5 3

2 2
xx  is :

(a) 5
6
p (b) 5

12
p (c) 7

12
p (d) 2

3
p
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Exercise-1 : Single Choice Problems



8. Number of ordered pair ( , )a b  from the set A = {1, 2, 3, 4, 5} so that the function f x x a x bx( ) = + + +3
2

3 2
10 is an injective mapping " Œx R :

(a) 13 (b) 14 (c) 15 (d) 169. Let A be the greatest value of the function f x xx( ) log [ ],=  (where []◊  denotes greatest integer
function) and B be the least value of the function g x x x( ) |sin | |cos |,= +  then :
(a) A B> (b) A B< (c) A B= (d) 2 4A B+ =10. Let A a= •[ , ) denotes domain, then f a B:[ , ) ,• Æ  f x x x( ) = - +2 3 63 2  will have an inverse for 
the smallest real value of a, if :
(a) a B= = •1 5, [ , ) (b) a B= = •2 10, [ , ) (c) a B= = •0 6, [ , ) (d) a B= - = •1 1, [ , )11. Solution of the inequation { }({ } )({ } )x x x- + ≥1 2 0
(where {}◊  denotes fractional part function) is :
(a) x Œ -( , )2 1 (b) x IŒ  (I denote set of integers)
(c) x Œ[ , )0 1 (d) x Œ -[ , )2 012. Let f x g x( ), ( ) be two real valued functions then the function h x f x g x( ) max { ( ) ( ), }= -2 0  is
equal to :
(a) f x g x g x f x( ) ( ) | ( ) ( )|- - - (b) f x g x g x f x( ) ( ) | ( ) ( )|+ - -
(c) f x g x g x f x( ) ( ) | ( ) ( )|- + - (d) f x g x g x f x( ) ( ) | ( ) ( )|+ + -13. Let R = {(1, 3), (4, 2), (2, 4), (2, 3), (3, 1)} be a relation on the set A = {1, 2, 3, 4}. The relation R is :
(a) a function (b) reflexive (c) not symmetric (d) transitive14. The true set of values of ‘ ’K  for which sin

sin
- +ÊËÁ ˆ̃̄ =1

2
1

1 6x Kp may have a solution is :

(a) 1
4

1
2

,ÈÎÍ ˘̇̊ (b) [ , ]1 3 (c) 1
6

1
2

,ÈÎÍ ˘̇̊ (d) [ , ]2 415. A real valued function f x( ) satisfies the functional equation f x y f x f y f a x f a y( ) ( ) ( ) ( ) ( )- = - - +  where ‘ ’a  is a given constant and f( ) ,0 1=  f a x( )2 -  is
equal to :
(a) - f x( ) (b) f x( ) (c) f a f a x( ) ( )+ - (d) f x( )-16. Let g R R: Æ  be given by g x x( ) = +3 4  if g x gogogo og x nn( ) ...... ( )=  times. Then inverse of g xn( ) is equal to :

(a) ( )x n n+ - ◊ -1 4 4 (b) ( )x n n- + -1 4 4 (c) ( )x n n+ + -1 4 4 (d) None of these17. Let f D R: Æ  be defined as : f x x x ax x a( ) = + ++ +2

2
2
4 3

 where D and R denote the domain of f and

the set of all real numbers respectively. If f is surjective mapping, then the complete range of a
is :
(a) 0 1£ £a (b) 0 1< £a (c) 0 1£ <a (d) 0 1< <a

 4 Advanced Problems in Mathematics for JEE 



18. If f :( , ] ( , ]-• æÆ -•2 4 , where f x x x( ) ( )= -4 , then f x-1( ) is given by :

(a) 2 4- - x (b) 2 4+ - x (c) - + -2 4 x (d) - - -2 4 x19. If [ sin ] [cos ]5 6 0x x+ + = , then range of f x x x( ) cos sin= +3  corresponding to solution set of 
the given equation is : (where []◊  denotes greatest integer function)

(a) [ , )- -2 1 (b) - + -ÊËÁÁ ˆ̃̃̄3 3 2
5

1, (c) [ , )- -2 3 (d) - + -ÊËÁÁ ˆ̃̃̄3 3 4
5

1,

20. If f R R: ,Æ  f x ax x( ) cos= +  is an invertible function, then complete set of values of a is :
(a) ( , ] [ , )- - »2 1 1 2 (b) [ , ]-1 1 (c) ( , ] [ , )-• - » •1 1 (d) ( , ] [ , )-• - » •2 221. The range of function f x x x x n( ) [ sin ] sin sin ... si= + + +ÈÎÍ ˘̇̊ + +ÈÎÍ ˘̇̊ + + +1 2

2
3

3
n xnÈÎÍ ˘̇̊ " Œx   

[ , ],0 p  n NŒ  ([]◊  denotes greatest integer function) is :

(a) n n n n2 2
2

1
2

+ - +ÏÌÔÓÔ ¸̋Ǫ̂Ô, ( ) (b) n n( )+ÏÌÓ ¸̨̋1
2

(c) n n n n n n( ) , ,+ + + + +ÏÌÔÓÔ ¸̋Ǫ̂Ô1
2

2
2

4
2

2 2
(d) n n n n( ) ,+ + +ÏÌÔÓÔ ¸̋Ǫ̂Ô1

2
2

2

2

22. If f R R: ,Æ  f x x axx x( ) = + ++ +2

2
1
1

, then the complete set of values of ‘ ’a  such that f x( ) is onto is :

(a) ( , )-• • (b) ( , )-• 0 (c) ( , )0 • (d) not possible23. If f x( ) and g x( ) are two functions such that f x x x( ) [ ] [ ]= + -  and g x x x R( ) { }= " Œ  and h x f g x( ) ( ( ))= ; then which of the following is incorrect ?
([]◊  denotes greatest integer function and {·} denotes fractional part function)
(a) f x( ) and h x( ) are identical functions (b) f x g x( ) ( )=  has no solution
(c) f x h x( ) ( )+ > 0 has no solution (d) f x h x( ) ( )-  is a periodic function24. Number of elements in the range set of f x x x x( ) ( , )= ÈÎÍ ˘̇̊ -ÈÎÍ ˘̇̊ " Œ

15
15 0 90 ; (where []◊  denotes

greatest integer function) :
(a) 5 (b) 6 (c) 7 (d) Infinite25. The graph of function f x( ) is shown below :

Then the graph of g x f x( )
(| |)

= 1  is :
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(a) (b)

(c) (d)

26. Which of the following function is homogeneous ?

(a) f x x y y x( ) sin sin= + (b) g x xe yeyx xy( ) = +
(c) h x xyx y( ) = + 2

(d) f( ) cos
sin

x x y xy x y= - +27. Let f x x xa x x( ) ;
;

= + £+ >ÈÎÍ 2 3 1
1 12 . If the range of f x R( ) =  (set of real numbers) then number of

integral value(s), which a may take :
(a) 2 (b) 3 (c) 4 (d) 528. The maximum integral value of x in the domain of f x x( ) log (log (log ( ))= -10 1 3 4 5  is :
(a) 5 (b) 7 (c) 8 (d) 929. Range of the function f x x x( ) log= + + -ÊËÁÁ ˆ̃̃̄

2
4

2 2
 is :

(a) ( , )0 • (b) 1
2

1,ÈÎÍ ˘̇̊ (c) [ , ]1 2 (d) 1
4

1,ÈÎÍ ˘̇̊
30. Number of integers statisfying the equation | | | | | |x x x x x2 25 6+ + - =  is :

(a) 3 (b) 5 (c) 7 (d) 931. Which of the following is not an odd function ?

(a) ln
( )

x xx x4 2

2 2
1

1
+ ++ +ÊËÁÁ ˆ̃̃̄

(b) sgn(sgn( ))x
(c) sin(tan )x
(d) f x( ), where f x f x f x f x x R( ) ( ) { }+ ÊËÁ ˆ̃̄ = ◊ ÊËÁ ˆ̃̄ " Œ -1 1 0  and f( )2 33=
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32. Which of the following function is periodic with fundamental period p ?

(a) f x x x( ) cos sin= + ÈÎÍ ˘̇̊
2

 ; where []◊  denotes greatest integer function

(b) g x x xx x x( ) sin sin
cos cos

|sin |= ++ +7
7

(c) h x x x( ) { } |cos |= +  ; where {}◊  denotes fractional part function
(d) f( ) |cos | ln(sin )x x x= +

33. Let f N Z: æÆ  and f x x xx x( )
;

;
= -

-
È
Î
ÍÍÍ

1
2

2

when isodd

when iseven
, then :

(a) f x( ) is bijective (b) f x( ) is injective but not surjective
(c) f x( ) is not injective but surjective (d) f x( ) is neither injective nor surjective34. Let g x( ) be the inverse of f x x xx x( ) = -++ --2 2

2 2

1 1
 then g x( ) be :

(a) 1
2

2
22log +-ÊËÁ ˆ̃̄xx (b) - +-ÊËÁ ˆ̃̄1

2
2
22log xx (c) log 2

2
2

+-ÊËÁ ˆ̃̄xx (d) log 2
2
2

-+ÊËÁ ˆ̃̄xx35. Which of the following is the graph of the curve | |y x=  is ?

(a) (b) (c) (d)

36. Range of f x xx( ) log ( );[ ]= -9 2  where []◊  denotes G.I.F. is :

(a) { , }1 2 (b) ( , )-• 2 (c) ( ,log ]-• 2 5 (d) [log , ]2 5 337. If e e ex f x+ =( ) , then for f x( ) :

(a) Domain is ( , )-• 1 (b) Range is ( , ]-• 1 (c) Domain is ( , ]-• 0 (d) Range is ( , ]-• 038. If high voltage current is applied on the field given by the graph y y x x+ - - =| | | | 0. On which of 
the following curve a person can move so that he remains safe ?
(a) y x= 2 (b) y e= -sgn( )2 (c) y x= log1 3 (d) y m x m= + >| |; 339. If | ( ) ] | ( )| | | ,f x x f x x+ - = + - +6 4 22 2  then f x( ) is necessarily non-negaive for :

(a) x Œ -[ , ]2 2 (b) x Œ -• - » •( , ) ( , )2 2
(c) x Œ -[ , ]6 6 (d) x Œ - - »[ , ] [ , ]5 2 2 540. Let f x px x( ) cos( ) sin= +  be periodic, then p must be :
(a) Positive real number (b) Negative real number
(c) Rational (d) Prime
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41. The domain of f x( ) is (0, 1), therefore, the domain of y f e f xx= +( ) (ln| |) is :

(a) 1 1e ,ÊËÁ ˆ̃̄ (b) ( , )- -e 1 (c) - -ÊËÁ ˆ̃̄1 1, e (d) ( , ) ( , )- - »e e1 142. Let A = {1, 2, 3, 4} and f A A: Æ  satisfy f( ) ,1 2=  f( ) ,2 3=  f( ) ,3 4=  f( )4 1= .
Suppose g A A: Æ  satisfies g( )1 3=  and fog gof= , then g =
(a) {(1, 3), (2, 1), (3, 2), (4, 4)} (b) {(1, 3), (2, 4), (3, 1), (4, 2)}
(c) {(1, 3), (2, 2), (3, 4), (4, 3)} (d) {(1, 3), (2, 4), (3, 2), (4, 1)}43. The number of solutions of the equation [ [ ]] cosy y x+ = 2  is :

(where y = 1
3

 [sin [sin [sin ]]]x x x+ +  and []◊ = greatest integer function)

(a) 0 (b) 1 (c) 2 (d) Infinite

44. The function, f x xx x e ee e
nn n x x

x x( )
( )

( sgn )= -+
Ê
Ë
ÁÁÁÁ

ˆ
¯
˜̃̃+

-
-

2

2 2 1

1 1

1 1 ˜ π
=

Ï
ÌÔÔ
ÓÔÔ

x
x

0

1 0

  n NŒ  is :

(a) Odd function (b) Even function
(c) Neither odd nor even function (d) Constant function45. Let f( ) ,1 1=  and f n f rr

n
( ) ( ).= =

-Â2
1

1
 Then f rr

m
( )=Â1

 is equal to :

(a) 3 1
2

m - (b) 3 m (c) 3 1m- (d) 3 1
2

1m- -
46. Let f x x x( ) = +1 2

, then fofofo of xn ...... ( )
times

1 244 344  is :

(a) x
r xr

n
1

1

2+ ÊËÁÁ ˆ̃̃̄
=Â (b) x

xr
n

1 1
1

2+ ÊËÁÁ ˆ̃̃̄
=Â (c) x x

n
1 2+ÊËÁÁ ˆ̃̃̄

(d) nxnx1 2+
47. Let f R R: ,Æ  f x x x( ) |cos |,= +2  then f is :

(a) One-one and into (b) One-one and onto
(c) Many-one and into (d) Many-one and onto48. Let f R R: ,Æ  f x x x x x( ) sin ,= + + +3 2 3  then f is :
(a) One-one and into (b) One-one and onto
(c) Many-one and into (d) Many-one and onto49. f x x x x x( ) { } { } { } ...... { }= + + + + + + +1 2 99 , then [ ( )],f 2  (where {}◊  denotes fractional
part function and []◊  denotes the greatest integer function) is equal to :
(a) 5050 (b) 4950 (c) 41 (d) 14
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50. If |cot | |cot | | |;x x x x+ = +cosec cosec  x Œ[ , ]0 2p , then complete set of values of x is :

(a) [ , ]0 p (b) 0
2

, pÊËÁ ˘̇̊
(c) 0

2
3
2

2, ,p p pÊËÁ ˘̇̊ » ÈÎÍ ˆ̃̄ (d) p p p p, ,3
2

7
4

2ÊËÁ ˘̇̊ » ÈÎÍ ˘̇̊
51. The function f x( ) = 0 has eight distinct real solution and f also satisfy f x f x( ) ( )4 4+ = - .  The

sum of all the eight solution of f x( ) = 0 is :
(a) 12 (b) 32 (c) 16 (d) 1552. Let f x( ) be a polynomial of degree 5 with leading coefficient unity such that f( ) ,1 5=  f( ) ,2 4=  f( ) ,3 3=  f( ) ,4 2=  f( )5 1= . Then f( )6  is equal to :
(a) 0 (b) 24 (c) 120 (d) 72053. Let f A B: Æ  be a function such that f x x x( ) ,= - + -2 4  is invertible, then which of the
following is not possible ?
(a) A =[ , ]3 4 (b) A =[ , ]2 3 (c) A =[ , ]2 2 3 (d) [ , ]2 2 254. The number of positive integral values of x satisfying x x

9 11
ÈÎÍ ˘̇̊ = ÈÎÍ ˘̇̊ is :

(where []◊  denotes greatest integer function)
(a) 21 (b) 22 (c) 23 (d) 2455. The domain of function f x x xx( ) log ( )= + -+ÈÎÍ ˘̇̊1

2

22 1 , where []◊  denotes the greatest integer

function is :

(a) 3
2

,•ÈÎÍ ˆ̃̄ (b) ( , )2 • (c) - •ÊËÁ ˆ̃̄ - ÏÌÓ ¸̨̋1
2

1
2

, (d) 1
2

1 1, ( , )ÊËÁ ˆ̃̄ » •
56. The solution set of the equation [ ] [ ] ,x x2 1 3 0+ + - =  where []◊  represents greatest integer

function is :
(a) [ , ) [ , )- »1 0 1 2 (b) [ , ) [ , )- - »2 1 1 2 (c) [ , )1 2 (d) [ , ) [ , )- - »3 2 2 357. Which among the following relations is a function ?

(a) x y r2 2 2+ = (b) xa yb r2

2

2

2
2+ = (c) y ax2 4= (d) x ay2 4=

(where a b r, ,  are constants)58. A funciton f R R: Æ  is defined as f x x( ) = +3 12 . Then f x-1( ) is :

(a) x - 1
3

(b) 1
3

1x -
(c) f -1 does not exist (d) x - 1

3
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59. If f x x xx x( ) ,
, ,= + ≥- <ÏÌÓ2 0

4 0  then f f x( ( )) is given by :

(a) f f x x xx x( ( )) ,
,= + ≥- <ÏÌÓ4 0

6 0 (b) f f x x xx x( ( )) ,
,= + ≥<ÏÌÓ4 0

0

(c) f f x x xx x( ( )) ,
,= - ≥<ÏÌÓ4 0

0 (d) f f x x xx x( ( )) ,
,= - ≥+ <ÏÌÓ4 2 0

4 2 060. The function f R R: Æ  defined as f x x xx x( ) = + -+ -3 3 4
3 3 4

2

2
 is :

(a) One to one but not onto (b) Onto but not one to one
(c) Both one to one and onto (d) Neither one to one nor onto61. The number of solutions of the equation e xx - =log| | 0 is :

(a) 0 (b) 1 (c) 2 (d) 362. If complete solution set of e xx- £ -4  is [ , ],a b  then [ ] [ ]a b+  is equal to :

(where []◊  denotes greatest integer function)
(a) 0 (b) 2 (c) 1 (d) 463. Range of f x x( ) sin(log (cos(sin )))= 7  is :

(a) [0, 1) (b) {0, 1} (c) {0} (d) [1, 7]64. If domain of y f x= ( ) is x Œ -[ , ]3 2 , then domain of y f x= (|[ ]|) :
(where []◊  denotes greatest integer function)
(a) [–3, 2] (b) [–2, 3) (c) [–3, 3] (d) [–2, 3]65. Range of the function f x x x x( ) cot { } sin { } cos { },= - + +- - -1 1 1  where {}◊  denotes fractional
part function :

(a) 3
4
p p,ÊËÁ ˆ̃̄ (b) 3

4
p p,ÈÎÍ ˆ̃̄ (c) 3

4
p p,ÈÎÍ ˘̇̊ (d) 3

4
p p,ÊËÁ ˘̇̊

66. Let f R R: ,- ÏÌÓ ¸̨̋ Æ3
2

 f x xx( ) .= +-3 5
2 3

 Let f x f x1( ) ( ),=  f x f f xn n( ) ( ( ))= -1  for n ≥ 2 , n NŒ , then f x f x2008 2009( ) ( )+ =
(a) 2 5

2 3

2xx +- (b) xx2 5
2 3

+- (c) 2 5
2 3

2xx -- (d) xx2 5
2 3

--67. Range of the function, f x x x xx( ) ( )( ) ,= + + +1 12 4

3
 for x > 0 is :

(a) [ , )0 • (b) [ , )2 • (c) [ , )4 • (d) [ , )6 •68. The function f e:( , ] ( , ]-• Æ3 0 7  defined by f x e x x x( ) = - - +3 23 9 2 is :

(a) Many-one and onto (b) Many-one and into
(c) One to one and onto (d) One to one and into
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69. If f x xx( ) sin log ;= --ÊËÁÁ ˆ̃̃̄ÏÌÔÓÔ
¸̋Ǫ̂Ô4

1

2
 x RŒ , then range of f x( ) is given by :

(a) [–1, 1] (b) [0, 1] (c) (–1, 1) (d) None of these70. Set of values of ‘ ’a  for which the function f R R: Æ , given by f x x a x ax( ) ( )= + + + +3 22 3 10
is one-one is given by :
(a) ( , ] [ , )-• » •1 4 (b) [ , ]1 4 (c) [ , )1 • (d) [ , ]-• 471. If the range of the function f x x bx c( ) tan ( )= + +-1 23   is 0

2
, ;pÈÎÍ ˆ̃̄  (domain is R), then :

(a) b c2 3= (b) b c2 4= (c) b c2 12= (d) b c2 8=72. Let f x x x( ) sin cos= -- -1 1 , then the set of values of k for which of | ( )|f x k=  has exactly two
distinct solutions is :

(a) 0
2

, pÊËÁ ˘̇̊ (b) 0
2

, pÊËÁ ˆ̃̄ (c) p p
2

3
2

,ÈÎÍ ˆ̃̄ (d) p p, 3
2

ÈÎÍ ˘̇̊
73. Let f R R: Æ  is defined by f x x xx b b x( ) ( ) ;

ln ( ) ;
= + £+ - + >ÏÌÓ 1 1

3 10 1

3

2 . If f x( ) is invertible, then the

set of all values of ‘ ’b  is :
(a) { , }1 2 (b) f (c) { , }2 5 (d) None of these74. Let f x( )  is continuous function with range [–1, 1] and f x( ) is defined " x RŒ . If g x e ee ef x f xf x f x( )

( ) | ( )|

( ) | ( )|
= -+ , then range of g x( ) is :

(a) [0, 1] (b) 0 1
1

2

2
, ee +-ÈÎÍÍ ˘̇̇̊

(c) 0 1
1

2

2
, ee -+ÈÎÍÍ ˘̇̇̊

(d) - ++ÈÎÍÍ ˘̇̇̊ee 2

2
1

1
0,

75. Consider all functions f : { ,1 2,  3,  4} {1,  2,  3,  4}Æ   which are one-one, onto and satisfy the
following property :
if f k( ) is odd then f k( )+ 1  is even, k = 1 2 3, , .
The number of such functions is :
(a) 4 (b) 8 (c) 12 (d) 1676. Consider the function f R R: { } { }- Æ -1 2   given by f x xx( ) = -2

1
. Then :

(a) f is one-one but not onto (b) f is onto but not one-one
(c) f is neither one-one nor onto (d) f is both one-one and onto

 Function 11



77. If range of function f x( )  whose domain is set of all real numbers is [–2, 4], then range of

function g x f x( ) ( )= +1
2

2 1   is equal to :

(a) [ , ]-2 4 (b) [ , ]-1 2 (c) [ , ]-3 9 (d) [ , ]-2 278. Let f R R: Æ   and f x x x x xx x( ) ( )( )= + + + ++ +4 4

2
1 1 2

1
, then f x( ) is :

(a) One-one, into (b) Many-one, onto
(c) One-one, onto (d) Many one, into79. Let f x( )  be defined as :

               f x x xx x xx x( )
| |
| | | |
| |

= £ <- + - £ <- £ <ÏÌÔÓÔ
0 1

1 2 1 2
3 2 3

The range of function g x f x( ) sin( ( ( ))= 7  is :

(a) [0, 1] (b) [–1, 0] (c) -ÈÎÍ ˘̇̊1
2

1
2

, (d) [–1, 1]

80. If [ ] [ ]x x2 7 10 0- + <   and 4 16 7 02[ ] [ ]y y- + < , then [ ]x y+  cannot be ([]◊  denotes greatest
integer function) :
(a) 7 (b) 8 (c) 9 (d) both (b) and (c)81. Let f R R: Æ  be a function defined by f x e ee ex xx x( ) ,

| |= -+ --  then

(a) f x( ) is many one, onto function (b) f x( ) is many one, into function
(c) f x( ) is decreasing function " Œx R (d) f x( ) is bijective function82. The function f x( ) satisfy the equation f x f x x( ) ( )1 2 3- + =  " Œx R , then f( )0 =
(a) -2 (b) -1 (c) 0 (d) 183. Let f :[ , ] [ , ]0 5 0 5Æ  be an invertible function defined by f x ax bx c( ) ,= + +2  where a b c R, , ,Œ  abc π 0, then one of the root of the equation cx bx a2 0+ + =  is :
(a) a (b) b (c) c (d) a b c+ +84. Let f x x x x( ) cos ,= + +2 l m l being an integer and m is a real number. The number of ordered
pairs ( , )l m  for which the equation f x( ) = 0 and f f x( ( )) = 0 have the same (non empty) set of
real roots is :
(a) 2 (b) 3 (c) 4 (d) 685. Consider all function f :{ , , , } { , , , }1 2 3 4 1 2 3 4Æ  which are one-one, onto and satisfy the
following property :

if f k( ) is odd then f k( )+ 1  is even, k = 1 2 3, , .
The number of such function is :
(a) 4 (b) 8 (c) 12 (d) 16
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86. Which of the following is closest to the graph of y x= tan(sin ), x > 0 ?

(a) (b)

(c) (d)

87. Consider the function f R R: { } { }- Æ -1 2  given by f x xx( ) .= -2
1

 Then

(a) f is one-one but not onto (b) f is onto but not one-one
(c) f is neither one-one nor onto (d) f is both one-one and onto88. If range of function f x( ) whose domain is set of all real numbers is [ , ],-2 4  then range of

function g x f x( ) ( )= +1
2

2 1  is equal to :

(a) [ , ]-2 4 (b) [ , ]-1 2 (c) [ , ]-3 9 (d) [ , ]-2 289. Let f R R: Æ  and f x x x x xx x( ) ( )( ) ,= + + + ++ +4 4

2
1 1 2

1
 then f x( ) is :

(a) One-one, into (b) Many one, onto (c) One-one, onto (d) Many one, into90. Let f x( ) be defined as

f x x xx x xx x( )
| |

| | | |
| |

= £ <- + - £ <- £ <ÏÌÔÓÔ
0 1

1 2 1 2
3 2 3

The range of function g x f x( ) sin( ( ( ))= 7  is :

(a) [ , ]0 1 (b) [ , ]-1 0 (c) -ÈÎÍ ˘̇̊1
2

1
2

, (d) [ , ]-1 191. The number of integral values of x in the domain of function f defined as f x x x x( ) ln|ln| || | | | |= + - -7 102  is :

(a) 5 (b) 6 (c) 7 (d) 8
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92. The complete set of values of x in the domain of function f x x xx x( ) log ([ ] [ ] ){ }= - ++2
2 5 7

(where []◊   denote greatest integer function and {}◊  denote fraction part function) is :

(a) -ÊËÁ ˆ̃̄ » ÊËÁ ˆ̃̄ » •1
3

0 1
3

1 2, , ( , ) (b) ( , ) ( , )0 1 1» •
(c) -ÊËÁ ˆ̃̄ » ÊËÁ ˆ̃̄ » •2

3
0 1

3
1 1, , ( , ) (d) -ÊËÁ ˆ̃̄ » ÊËÁ ˆ̃̄ » •1

3
0 1

3
1 1, , ( , )93. The number of integral ordered pair ( , )x y  that satisfy the system of equation | |x y+ - =4 5 and 

| | | |x y- + - =3 1 5 is/are :
(a) 2 (b) 4 (c) 6 (d) 1294. Let f R R: ,Æ  where f x x axx x( ) .= + ++ +2

2
1
1

 Then the complete set of values of ‘ ’a  such that f x( ) is

onto is :
(a) ( , )-• • (b) ( , )-• 0 (c) ( , )0 • (d) Empty set95. If A = { , , , }1 2 3 4  and f A A: ,Æ  then total number of invertible function ‘ ’f  such that f( ) ,2 2π  f( ) ,4 4π  f( )1 1=  is equal to :
(a) 1 (b) 2 (c) 3 (d) 496. The domain of definition of f x x xx x( ) log ( )( )= - +- +2 1

22 7 9  is :

(a) R (b) R - { }0 (c) R - { , }0 1 (d) R - { }1

97. If A = { , , , },1 2 3 4  B = { , , , , , }1 2 3 4 5 6  and f A B: Æ  is an injective mapping satisfying f i i( ) ,π
then number of such mappings are :
(a) 182 (b) 181 (c) 183 (d) none of these98. Let f x x x( ) ;= - -2 2 3  x ≥ 1 and g x x( ) ;= + +1 4  x ≥ - 4 then the number of real solutions of
equation f x g x( ) ( )=  is/are
(a) 0 (b) 1 (c) 2 (d) 4
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1. (b) 2. (c) 3. (c) 4. (b) 5. (d) 6. (a) 7. (d) 8. (c) 9. (c) 10. (a)11. (b) 12. (c) 13. (c) 14. (b) 15. (a) 16. (a) 17. (d) 18. (a) 19. (d) 20. (c)21. (d) 22. (d) 23. (b) 24. (b) 25. (c) 26. (b) 27. (c) 28. (c) 29. (b) 30. (c)31. (d) 32. (b) 33. (a) 34. (a) 35. (b) 36. (c) 37. (a) 38. (d) 39. (a) 40. (c)41. (b) 42. (b) 43. (a) 44. (b) 45. (c) 46. (b) 47. (b) 48. (b) 49. (c) 50. (c)51. (b) 52. (c) 53. (c) 54. (d) 55. (a) 56. (b) 57. (d) 58. (c) 59. (a) 60. (b)61. (b) 62. (c) 63. (c) 64. (b) 65. (d) 66. (a) 67. (d) 68. (a) 69. (a) 70. (b)71. (c) 72. (a) 73. (a) 74. (d) 75. (c) 76. (d) 77. (b) 78. (d) 79. (d) 80. (c)81. (b) 82. (b) 83. (a) 84. (c) 85. (c) 86. (b) 87. (d) 88. (b) 89. (d) 90. (d)91. (b) 92. (d) 93. (d) 94. (d) 95. (c) 96. (c) 97. (b) 98. (b)
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1. f x( ) is an even periodic function with period 10. In [0, 5], f x x xx xx x( ) = £ <- £ <£ £
ÏÌÔÓÔ
2 0 2
3 8 2 4
10 4 5

2 . Then :

(a) f( )- =4 40 (b) f ff f( ) ( )
( ) ( )

- -+ - =13 11
13 11

17
21

(c) f( )5  is not defined (d) Range of f x( ) is [0, 50]2. Let f x x x( ) || | |= - + -2 4 3 2 .  Which of the following is/are correct ?

(a) f x m( ) =  has exactly two real solutions of different sign " >m 2
(b) f x m( ) =  has exactly two real solutions " Œ • »m ( , ) { }2 0
(c) f x m( ) =  has no solutions " <m 0
(d) f x m( ) =  has four distinct real solution " Œm ( , )0 13. Let f x xx( ) cos tan ( )

tan ( )
= -+ÊËÁÁ ˆ̃̃̄-1

2

2
1 2
1 2

Which of the following statement(s) is/are correct about f x( ) ?
(a) Domain is R (b) Range is [ , ]0 p
(c) f x( ) is even (d) f x( ) is derivable in ( , )p p24.|log | || | |e x k= - -1 3 has four distinct roots then k satisfies : (where | | , )x e x< π2 0

(a) ( , )- -4 2 (b) ( , )4 6 (c) ( , )e e-1 (d) ( , )e e- -2 15. Which of the following functions are defined for all x RŒ  ?
(Where []◊ = denotes greatest integer function)
(a) f x x x( ) sin[ ] cos[ ]= + (b) f x x( ) sec ( sin )= +-1 21

(c) f x x x( ) cos cos= + +9
8

2 (d) f x x( ) tan(ln( | |))= +1

6. Let f x x xx xx x( ) ,= < <- £ <+ ≥ÏÌÔÓÔ
2 0 2

2 3 2 3
2 3

 then the true equations :

(a) f f f f3
2

3
2

ÊËÁ ˆ̃̄ÊËÁÁ ˆ̃̃̄ÊËÁÁ ˆ̃̃̄ = ÊËÁ ˆ̃̄ (b) 1 5
2

5
2

+ ÊËÁ ˆ̃̄ÊËÁÁ ˆ̃̃̄ÊËÁÁ ˆ̃̃̄ = ÊËÁ ˆ̃̄f f f f
(c) f f f f( ( ( ))) ( )2 1= (d) f f f f( ( (...... ( )) ...)4 2012

1004times
1 2444 3444 =

7. Let f : , [ , ]2
3

5
3

0 4p pÈÎÍ ˘̇̊ æÆ  be a function defined as f x x x( ) sin cos ,= - +3 2  then :

(a) f - =1 1 4
3

( ) p (b) f - =1 1( ) p (c) f - =1 2 5
6

( ) p (d) f - =1 2 7
6

( ) p
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8. Let f x( ) be invertible function and let f x-1( ) be its inverse. Let equation f f x f x( ( )) ( )- -=1 1

has two real roots a and b (with in domain of f x( )), then :
(a) f x x( ) =  also have same two real roots
(b) f x x- =1( )  also have same two real roots

(c) f x f x( ) ( )= -1  also have same two real roots

(d) Area of triangle formed by (0, 0), ( , ( )),a af  and ( , ( ))b bf  is 1 unit9. The function f x x x x( ) cos cos ,= + + -ÊËÁÁ ˆ̃̃̄- -1 1
2

2
3 3

2
 then :

(a) Range of f x( ) is p p
3

10
3

,ÈÎÍ ˘̇̊ (b) Range of f x( ) is p p
3

5
3

,ÈÎÍ ˘̇̊
(c) f x( ) is one-one for x Œ -ÈÎÍ ˘̇̊1 1

2
, (d) f x( ) is one-one for x Œ ÈÎÍ ˘̇̊1

2
1,

10. Let f R R: Æ  defined by f x x( ) cos ( { })= - --1 , where { }x  is fractional part function. Then
which of the following is/are correct ?
(a) f is many-one but not even function (b) Range of f contains two prime numbers
(c) f is aperiodic (d) Graph of f does not lie below x-axis11. Which option(s) is/are true ?
(a) f R R: Æ , f x e ex x( ) | |= - -  is many-one into function

(b) f R R: Æ , f x x x( ) |sin |= +2  is one-one onto

(c) f R R: Æ , f x x xx x( ) = + +- +2

2
4 30
8 18

 is many-one onto

(d) f R R: Æ , f x x xx x( ) = - ++ +2 5
7 2 10

2

2
 is many-one into

12. If h x xe ex( ) ln ln ,= ÈÎÍ ˘̇̊ + ÈÎÍ ˘̇̊  where []◊  denotes greatest integer function, then which of the

following are true ?
(a) range of h x( ) is { , }-1 0
(b) If h x( ) = 0, then x must be irrational
(c) If h x( ) ,= -1 then x can be rational as well as irrational
(d) h x( ) is periodic function13. If f x x x Qx x Q( ) ;

;
= Œ- œÏÌÓ 3

3   , then :

(a) f x( ) is periodic (b) f x( ) is many-one
(c) f x( ) is one-one (d) range of the function is R
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14. Let f x( ) be a real valued continuous function such thatf( )0 1
2

=  and f x y f x f a y f y f a x( ) ( ) ( ) ( ) ( )+ = - + -  " Œx y R, ,

then for some real a :
(a) f x( ) is a periodic function (b) f x( ) is a constant function

(c) f x( ) = 1
2

(d) f x x( ) cos=
2

15. f x( ) is an even periodic function with period 10. In [0, 5], f x x xx xx x( ) = £ <- £ <£ £ÏÌÔÓÔ
2 0 2

3 8 2 4
10 4 5

2  . Then :

(a) f( )- =4 40 (b) f ff f( ) ( )
( ) ( )

- -+ - =13 11
13 11

17
21

(c) f( )5  is not defined (d) Range of f x( ) is [0, 50]16. For the equation e xx-+ =
1

l which of the following statement(s) is/are correct ?

(a) when l Œ •( , )0  equation has 2 real and distinct roots
(b) when l Œ -• -( , )e2  equation has 2 real and distinct roots

(c) when l Œ •( , )0  equation has 1 real root
(d) when l Œ -( , )e 0  equation has no real root17. For x RŒ + , if x x x,[ ],{ } are in harmonic progression then the value of x can not be equal to :
(where []◊  denotes greatest integer function, {}◊  denotes fractional part function)

(a) 1
2 8

tan p (b) 1
2 8

cot p (c) 1
2 12

tan p (d) 1
2 12

cot p
18. The equation || | | ,x a- + =1 4  a RŒ , has :

(a) 3 distinct real roots for unique value of a. (b) 4 distinct real roots for a Œ -• -( , )4
(c) 2 distinct real roots for | |a < 4 (d) no real roots for a > 419. Let f x x xn n n( ) (sin ) (cos ) ,= +1 1  x RŒ , then :

(a) f x2 1( ) >  for all x k kŒ +ÊËÁ ˆ̃̄2 4 1
2

p p,( ) , k IŒ
(b) f x2 1( ) =  for x k k I= Œ2 p,

(c) f x f x2 3( ) ( )>  for all x k kŒ +ÊËÁ ˆ̃̄2 4 1
2

p p,( ) , k IŒ
(d) f x f x3 5( ) ( )≥  for all x k kŒ +ÊËÁ ˆ̃̄2 4 1

2
p p,( ) , k IŒ

(Where I denotes set of integers)
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20. If the domain of f x x( ) cos log= ÊËÁÁ ˆ̃̃̄ÈÎÍÍ ˘̇̇̊-1
3

1
3

2p  where, x > 0 is [ , ]a b  and the range of f x( ) is [ , ]c d ,

then :
(a) a b,  are the roots of the equation x x x4 33 3 0- - + =
(b) a b,  are the roots of the equation x x x x4 3 2 2 1 0- + - + =
(c) a d3 3 1+ =
(d) a b c d2 2 2 2 11+ + + =21. The number of real values of x  satisfying the equation ; 2 1

3
4 5

6
3 1

2
x x x+ÈÎÍ ˘̇̊ + +ÈÎÍ ˘̇̊ = -  are

greater than or equal to {[]◊  denotes greatest integer function):
(a) 7 (b) 8 (c) 9 (d) 1022. Let f x x x( ) sin cos= ÊËÁ ˆ̃̄ + ÊËÁ ˆ̃̄6 6

4 4
 . If f xn( ) denotes n th  derivative of f evaluated at x. Then which

of the following hold ?

(a) f 2014 0 3
8

( ) = - (b) f 2015 0 3
8

( ) = (c) f 2010
2

0pÊËÁ ˆ̃̄ = (d) f 2011
2

3
8

pÊËÁ ˆ̃̄ =23. Which of the following is(are) incorrect ?
(a) If f x x( ) sin=  and g x x( ) ln=  then range of g f x( ( )) is [ , ]-1 1
(b) If x ax x x R2 9+ + > " Œ  then - < <5 7a
(c) If f x x( ) ( )= -2011 2012

1
2012  then f f( ( ))2 1

2
=

(d) The function f R R: Æ  defined as f x x xx x( ) = + +- +2

2
4 30
8 18

 is not surjective.24. If [ ]x  denotes the integral part of x for real x, andS = ÈÎÍ ˘̇̊ + +ÈÎÍ ˘̇̊ + +ÈÎÍ ˘̇̊ + +ÈÎÍ ˘1
4

1
4

1
200

1
4

1
100

1
4

3
200 ˚̇ + +ÈÎÍ ˘̇̊..... 1

4
199
200

 then

(a) S is a composite number (b) Exponent of S in |100 is 12
(c) Number of factors of S is 10 (d) 2S rC  is max when r = 51

1. (a, b, d) 2. (a, b, c, d) 3. (c, d) 4. (a, b) 5. (a, b, c) 6. (a, b, c, d)7. (a, d) 8. (a, b, c) 9. (b, c) 10. (a, b, d) 11. (a, b, d) 12. (a, c)13. (c, d) 14. (a, b, c) 15. (a, b, d) 16. (b, c, d) 17. (a, c, d) 18. (a, b, c, d)19. (a, b) 20. (a, d) 21. (a, b, c) 22. (a, c, d) 23. (a, c) 24. (a, b)
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Paragraph for Question Nos. 1 to 3
Let f x xx( ) log [ ]{ }=g x xx( ) log { }{ }=h x xx( ) log { }[ ]
where [ ], {  } denotes the greatest integer function and fractional part fucntion respectively.1. For x Œ( , )1 5   the f x( ) is not defined at how many points :

(a) 5 (b) 4 (c) 3 (d) 22. If A x x= Œ{ :   domain of f x( )} and B x x= Œ{ :  domain of g x( )} then " Œ -x A B( , ),1 5  will be :
(a) (2, 3) (b) (1, 3) (c) (1, 2) (d) None of these3. Domain of h x( )  is :
(a) [ , )2 • (b) [ , )1 • (c) [ , )2 •  - { }I (d) R I+ -{ }I denotes integers. Paragraph for Question Nos. 4 to 6q is said to be well behaved if it lies in interval 0

2
, .pÈÎÍ ˘̇̊  They are intelligent if they make

domain of f g+  and g equal. The values of q for which h( )q  is defined are handsome. Letf x x x g x x( ) ( ) , ( ) ln( ),= - - - = -q q q2 2 22 3 12 49

h t dt( ) ln cos ,q qq= -ÈÎÍÍ ˘̇̇̊Ú 4 2

0

2  where q is in radians.

4. Complete set of values of q which are well behaved as well as intelligent is :

(a) 3
4 2

, pÈÎÍ ˘̇̊ (b) 3
5

7
8

,ÈÎÍ ˘̇̊ (c) 5
6 2

, pÈÎÍ ˘̇̊ (d) 6
7 2

, pÈÎÍ ˘̇̊
5. Complete set of values of q which are intelligent is :

(a) 6
7

7
2

,ÈÎÍ ˘̇̊ (b) 0
3

, pÊËÁ ˘̇̊ (c) 1
4

6
7

,ÈÎÍ ˘̇̊ (d) 1
2 2

, pÈÎÍ ˘̇̊
6. Complete set of values of q which are well behaved, intelligent and handsome is :

(a) 0
2

, pÊËÁ ˘̇̊ (b) 6
7 2

, pÈÎÍ ˘̇̊ (c) 3
4 2

, pÈÎÍ ˘̇̊ (d) 3
5 2

, pÈÎÍ ˘̇̊
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Paragraph for Question Nos. 7 to 8
Let f x x( ) | |,= - -2 3  1 5£ £x  and for rest of the values f x( ) can be obtained by using the
relation f x f x( ) ( )5 = a  " Œx R.7. The maximum value of f x( ) in [ , ]5 54 5  for a = 2 is :

(a) 16 (b) 32 (c) 64 (d) 88. The value of f( )2007 , taking a = 5, is :
(a) 1118 (b) 2007 (c) 1250 (d) 132Paragraph for Question Nos. 9 to 10

An even periodic function f R R: Æ  with period 4 is such that f x x x xx x( ) max.(| |, ) ;
;

= £ <£ £ÈÎÍ 2 0 1
1 2

9. The value of { ( . )}f 5 12  (where {}◊  denotes fractional part function), is :
(a) { ( . )}f 3 26 (b) { ( . )}f 7 88 (c) { ( . )}f 2 12 (d) { ( . )}f 5 8810. The number of solutions of f x x( ) | sin |= 3  for x Œ -( , )6 6  are :
(a) 5 (b) 3 (c) 7 (d) 9Paragraph for Question Nos. 11 to 12

Let f x xx( ) | |= --2 1
311. Range of f x( ) :

(a) R - { }3 (b) -•ÊËÁ ˘̇̊ » •, ( , )1
3

2 (c) -ÊËÁ ˘̇̊ » •2 1
3

2, ( , ) (d) R12. Range of the values of ‘ ’k  for which f x k( ) =  has exactly two distinct solutions :

(a) -ÊËÁ ˆ̃̄2 1
3

, (b) ( , ]-2 1 (c) 0 2
3

,ÊËÁ ˘̇̊ (d) ( , )-• - 2

Paragraph for Question Nos. 13 to 14
Let f x( ) be a continuous function (define for all x) which satisfies f x f x f x3 25 10 12 0( ) ( ) ( )- + - ≥ , f x f x2 4 3 0( ) ( )- + ≥  and f x f x2 5 6 0( ) ( )- + £

13. If distinct positive number b b1 2,   and b3 are in G.P. then f b( ) ,1 1+ ln  f b( )2 2+ ln , f b( )3 3+ ln
are in :
(a) A.P. (b) G.P. (c) H.P. (d) A.G.P.14. The equation of tangent that can be drawn from (2, 0) on the curve y x f x= 2 (sin )  is :

(a) y x= +24 2( ) (b) y x= +12 2( ) (c) y x= -24 2( ) (d) y x= -12 2( )
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Paragraph for Question Nos. 15 to 16
Let f :[ , ) [ , )2 1• Æ •  defined by f x x x( ) = -2

4 24  and g A: ,p p
2

ÈÎÍ ˘̇̊ Æ  defined by g x xx( ) sin
sin

= +- 4
2

be two invertible functions, then15. f x-1( ) is equal to

(a) 2 4 2+ - log x (b) 2 4 2+ + log x (c) 4 2 2+ + log x (d) 4 2 2- + log x16. The set ‘ ’A  equals to
(a) [ , ]5 2 (b) [ , ]-2 5 (c) [ , ]-5 2 (d) [ , ]- -5 2

1. (c) 2. (d) 3. (c) 4. (d) 5. (a) 6. (b) 7. (b) 8. (a) 9. (b) 10. (c)11. (b) 12. (a) 13. (a) 14. (c) 15. (b) 16. (d)
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1. If x y z R, , Œ  satisfies the system of equations x y z+ + =[ ] { } . ,12 7  [ ] { } .x y z+ + = 4 1 and 
{ } [ ]x y z+ + = 2
(where {}◊  and []◊  denotes the fractional and integral parts respectively), then match the
following : Column-I Column-II(A) { } { }x y+ = (P) 7.7(B) [ ] [ ]z x+ = (Q) 1.1(C) x z+ ={ } (R) 1(D) z y x+ - =[ ] { } (S) 3(T) 42. Consider ax a b x a b c x b c x c4 3 27 2 12 14 24 7 1 12 0+ - + - - - + + - =( ) ( ) ( ) , has no real roots

and f x ax a b x a b c x b ce
1

4 3 27 2 12 14 24 7
( )

log ( ( ) ( ) (( )= + - + - - - ++p ) )

sgn( )

x ca ac b + -- + + 1 12

1 2

f x x2 2
12 2 7

2
( ) log cos tan (sin( (cos( ( )))))= - + +ÊËÁ ˆ̃̄- p p  . Then match the following :

Column-I Column-II(A) Domain of f x1( ) is (P) [ , ]- -3 2(B) Range of f x2( ) in the domain of f x1( ) is (Q) [ , ]- -4 2(C) Range of f x2( ) is (R) ( , )-• •(D) Domain of f x2( ) is (S) ( , ] [ , )-• - » - •4 3(T) [0, 1]3. Given the graph of y f x= ( )

Column-I Column-II(A) y f x= -( )1 (P)
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Exercise-4 : Matching Type Problems



(B) y f x= ( )2 (Q)

(C) y f x= -2 ( ) (R)

(D) y f x= -1 ( ) (S)

4. Column-I Column-II(A) f x x x( ) sin sin= -2 22 2 (P) Range contains no natural
number(B) f x x( ) (sin (sin ))= -4 1p p (Q) Range contains atleast one
integer(C) f x x( ) ln(cos(sin )= (R) Many one but not even
function(D) f x xx( ) tan= ++ÊËÁÁ ˆ̃̃̄-1

2

2
1
3

(S) Both many one and even
function

(T) Periodic but not odd function5. Column-I Column-II(A) If | | ,x x x x2 2- ≥ +  then complete set of
values of x is

(P) ( , )0 •
(B) If | | ,x y x y+ > -  where x > 0, then

complete set of values of y is
(Q) ( , ]-• 0

(C) If log log ( ),2 2
2x x≥  then complete set of

values of x is
(R) [ , )- •1
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(D) [ ] | |,x x+ ≥2  (where []◊  denotes the greatest
integer function) then complete set of
values of x is

(S) ( , ]0 1

(T) [ , )1 •6. Column-I Column-II(A) Domain of f x( ) ln tan= -1 
{( ) ( )}x x x x e x3 26 11 6 1- + - -  is

(P) -ÈÎÍ ˘̇̊1 5
4

,

(B) Range of f x x x( ) sin cos= +2
4 4

 is (Q) [ , )2 •
(C) The domain of function f x x xx( ) log ( )(| | )= + +-1

2 4 4  is
(R) ( , ) ( , )1 2 3» •

(D) Let f x x xx x( ) = <+ ≥ÏÌÓ 2 1
1 1 ; g x x xx x( ) = + <≥ÏÌÓ 2 1

12
(S) [ , )0 •

Then range of function f g x( ( )) is (T) ( , ) ( , ) ( , )-• - » - - » •3 2 1 27. Let f x x xx x( ) ;
;

1 0 2
3 2 3

+ £ £- < £ÈÎÍ    ;       

    g x f f x( ) ( ( ))=  : Column-I Column-II(A) If domain of g x( ) is [ , ]a b  then b a-  is (P) 1(B) If range of g x( ) is [ , ]c d  then c d+  is (Q) 2(C) f f f f f f( ( ( ))) ( ( ( )))2 3+ , is (R) 3(D) m = maximum value of g x( ) then 
2 2m -  is :

(S) 4

1. A Æ R ; B Æ S ; C Æ P ; D Æ Q2. A Æ S ; B Æ P ; C Æ Q ; D Æ R3. A Æ Q ; B Æ R ; C Æ P ; D Æ S4. A Æ P, Q, S, T ; B Æ Q, R ; C Æ P, Q, S ; D Æ P, S5. A Æ Q; B Æ P; C Æ S; D Æ R6. A Æ R; B Æ P; C Æ T; D Æ S7. A Æ R ; B Æ R ; C Æ R ; D Æ  S
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1. Let f x( ) be a polynomial of degree 6 with leading coefficient 2009. Suppose further, that f( ) ,1 1=  f( ) ,2 3=  f( ) ,3 5=  f( ) ,4 7=  f( ) ,5 9=  ¢ =f ( ) ,2 2  then the sum of all the digits of f( )6  is2. Let f x x x( ) = - +3 3 1. Find the number of different real solution of the equation f f x( ( )) = 0.3. If f x y f x f y( ) ( ( ) ( ))+ + = +1 2 " Œx y R,  and f( ) ,0 1=  then f( ) ......2 =4. If the domain of f x xx x( ) sin= - - + ÊËÁ ˆ̃̄- -12 3 3 2
3

3 1  is [ , ] ,a b  then a = ......5. The number of elements in the range of the function :y x x= +ÈÎÍ ˘̇̊ + -ÈÎÍ ˘̇̊- -sin cos1 2 1 25
9

4
9

 where []◊  denotes the greatest integer function is

6. The number of solutions of the equation f x f x( ) ( ) sin ,- + + =1 1 a  0
2

< <a p, where 

f x x xx( ) | | , | |
, | |= - £>ÏÌÓ1 1

0 1 is7. The number of integers in the range of function f x x x x x( ) [sin ] [cos ] [sin cos ]= + + +  is
(where []◊ = denotes greatest integer function)8. If P x( ) is a polynomial of degree 4 such that P P( ) ( )- = =1 1 5 and P P P( ) ( ) ( ) ,- = = =2 0 2 2  then
find the maximum value of P x( ).9. The number of integral value(s) of k for which the curve y x x= - -2 2  and x y k+ - = 0
intersect at 2 distinct points is/are10. Let the solution set of the equation :x x x x+ ÈÎÍ ˘̇̊ÈÎÍ ˘̇̊ + + ÈÎÍ ˘̇̊ÈÎÍ ˘̇̊ =

2 3
3{ }

is [ , )a b . Find the product ab.
(where []◊  and {}◊  denote greatest integer and fractional part function respectively).11. For all real number x, let f x x( ) = -11 20112011

. Find the number of real roots of the equation

f f f x x( (......( ( ))......) { }= -
where f is applied 2013 times and {}◊  denotes fractional part function.12. Find the number of elements contained in the range of the function f x x x( ) = ÈÎÍ ˘̇̊ -ÈÎÍ ˘̇̊

6
6  " Œx  

( , ]0 30  (where []◊  denotes greatest integer function)13. Let f x y x y( , ) = -2 2 and g x y xy( , ) = 2 .

such that ( ( , )) ( ( , ))f x y g x y2 2 1
2

- =  and f x y g x y( , ) ( , )◊ = 3
4

Find the  number of ordered pairs ( , )x y  ?
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14. Let f x xx x R( ) = ++ " Œ5

12
, then the smallest integral value of k for which f x k x R( ) £ " Œ  is

15. In the above problem, f x( ) is injective in the interval x aŒ -•( , ], and l is the largest possible
value of a, then [ ]l =
(where [ ]x  denote greatest integer £ x)16. The number of integral values of m for which f R R: ;Æ  f x x m x m x n( ) ( ) ( )= + - + + +3

2
3

1 5

is bijective is :17. The number of roots of equation :
( )( )
( )( )

( )( )
( )(

x xx x e x x ex xx x- -- - -ÊËÁ ˆ̃̄ + ++ +1 3
2 4

1 3
2 4)

( cos )-ÊËÁÁ ˆ̃̃̄ - =1 03x x
18. The number of solutions of the equation cos

( )
( { }),- - -+ÊËÁÁ ˆ̃̃̄ = -1

2

2
1 2

1
1x xx xp  for x Œ[ , ]0 76  is

equal to. (where {}◊  denote fraction part function)19. Let f x x bx c b( ) ,= - +2  is an odd positive integer. Given that f x( ) = 0 has two prime numbers

as roots and b c+ = 35. If the least value of f x x R( )" Œ  is l , then l
3

ÈÎÍ ˘̇̊ is equal to

(where []◊  denotes greatest integer function)20. Let f x( ) be continuous function such that f( )0 1=  and f x f x x x R( ) - ÊËÁ ˆ̃̄ = " Œ
7 7

, then f( )42 =
21. If f x x x x( ) = - - +4 2 13 2  and g x f t t x xx x( ) min{ ( ): } ;

;= £ £ £ £- < £ÏÌÓ 0 0 1
3 1 2 and if 

l = ÊËÁ ˆ̃̄ + ÊËÁ ˆ̃̄ + ÊËÁ ˆ̃̄g g g1
4

3
4

5
4

, then 2l =
22. If x rr= -=Â10 1

42
3

100

( )
, then [ ]x =

(where []◊  denotes greatest integer function)23. Let f x ax bcx d( ) = ++ , where a b c d, , ,  are non zero. If f( ) ,7 7=  f( )11 11=  and f f x x( ( )) =  for all x
except - dc . The unique number which is not in the range of f is24. Let A x x x x R= - + < Œ{ | , }2 4 3 0B x px= + £-{ | ;2 01  x p x2 2 7 5 0- + + £( ) }

If A BÕ , then the range of real number p a bŒ[ , ] where a b,  are integers.
Find the value of ( )b a- .
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25. Let the maximum value of expression y x xx x= -+ -4 2

6 32 1
 for x > 1 is pq, where p and q are

relatively prime natural numbers, then p q+ =26. If f x( ) is an even function, then the number of distinct real numbers x  such that f x f xx( ) = ++ÊËÁ ˆ̃̄1
2

 is :

27. The least integral value of m m R, Œ  for which the range of function f x x mx( ) = ++2 1
 contains the

interval [ , ]0 1  is :28. Let x x x1 2 3, ,  satisfying the equation x x x3 2 0- + + =b g  are in G.P. where x x x1 2 3, ,  are
positive numbers. Then the maximum value of [ ] [ ]b g+ + 4 is where []◊  denotes greatest integer
function is :29. Let A = { , , , }1 2 3 4  and B =  { , , , , , }.0 1 2 3 4 5  If ‘ ’m  is the number of strictly increasing function f , f A B: Æ  and n is the number of onto functions g g B A, : .Æ  Then the last digit of n m-  is.30. If [log ] ,2

1
2010rr

n ==Â  where []◊  denotes greatest integer function, then the sum of the digits of n
is :31. Let f x ax bcx d( ) ,= ++  where a b c d, , ,  are non-zero. If f( ) ,7 7=  f( )11 11=  and f f x x( ( )) =  for all x
except - dc . The unique number which is not in the range of f is32. It is pouring down rain, and the amount of rain hitting point ( , )x y   is given by f x y x x y xy y( , ) | |= + - -3 2 2 32 5 6 . If Mr. ‘ ’A  starts at (0, 0); find number of possible value(s)
for ‘ ’m  such that y mx=  is a line along which Mr. ‘ ’A  could walk without any rain falling on him.33. Let P x( )  be a cubic polynomical with leading co-efficient unity. Let the remainder when P x( ) is
divided by x x2 5 6- +  equals 2 times the remainder when P x( ) is divided by x x2 5 4- + . If P( ) ,0 100=  find the sum of the digits of P( )5 :34. Let f x x x( ) = + +2 10 20 . Find the number of real solution of the equation f f f f x( ( ( ( )))) = 035. If range of f x x x xx x( ) (ln )(ln ) ln

ln ln
= + ++ +2 3

2 2
3

2
 can be expressed as ab cd,ÈÎÍ ˘̇̊ where a b c, ,  and d are

prime numbers (not necessarily distinct) then find the value of ( )a b c d+ + +
2

.36. Polynomial P x( ) contains only terms of odd degree. When P x( ) is divided by ( ),x - 3  then
remainder is 6. If P x( ) is divided by ( )x 2 9-  then remainder is g x( ). Find the value of g( )2 .37. The equation 2 3 03 2x x p- + =  has three real roots. Then find the minimum value of p.38. Find the number of integers in the domain of f x x( )

ln cos
= -1

1
.
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1. limx x xxÆ - =0 4cos(tan ) cos
(a) 16 (b) - 13 (c) - 16 (d) 132. The value of lim (sin tan ) ( cos )(tan ) (sinx x x x xx xÆ - -- - - ++0 2 4 51 7 11 27 ) sin6 53+ x  equal to :
(a) 0 (b) 1 (c) 2 (d) 133. Let a xxx= Ælim0 223ln(cos ) , b xx ex x= -Ælim0 2 21sin( ) , c x xxx= -Ælim1 ln .
Then a b c, ,  satisfy :(a) a b c< < (b) b c a< < (c) a c b< < (d) b a c< <4. If f x x xx( ) cot= --ÊËÁÁ ˆ̃̃̄-1 3231 3  and g x xx( ) cos ,= -+ÊËÁÁ ˆ̃̃̄-1 2211  then limx a f x f ag x g aÆ --( ) ( )( ) ( ) , 0 12< <a  is :
(a) 32 1 2( )+ a (b) 32 (c) -+32 1 2( )a (d) - 32

5. limx x xxeÆ +Ê
Ë
ÁÁÁÁ

ˆ
¯
˜̃̃̃0

2
2

41( ) sin  is :
(a) e4 (b) e-4 (c) e8 (d) e-86. limx x x pqÆ • ÈÎÍ ˘̇̊ =3 4  (where []◊  denotes greatest integer function), then p q+  (where p q,  are relativeprime) is :(a) 2 (b) 7 (c) 5 (d) 6
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7. f x x
xn

n n
n n( ) ,= + ÊËÁ ˆ̃̄

+ ÊËÁ ˆ̃̄Æ • - -lim p
p331 1  (n is an even integer), then which of the following is incorrect ?

(a) If f : , , ,p p3 3•ÈÎÍ ˆ̃̄ Æ •ÈÎÍ ˆ̃̄  then function is invertible(b) f x f x( ) ( )= -  has infinite number of solutions(c) f x f x( ) | ( )|=  has infinite number of solutions(d) f x( ) is one-one function for all x RŒ8. limx xxÆ =0 2 2sin( cos (tan(sin )))p
(a) p (b) p4 (c) p2 (d) none of these

9. If f x e xxx
x x

x( ) ( ) ;cos( )( )tan
( )ln= -- <- --

+3 27 27 93 27 31 33l ( ) ;x x- >
Ï
ÌÔÔ
ÓÔÔ 3 3

If limx f xÆ 3 ( ) exist, then l =
(a) 92 (b) 29 (c) 23 (d) none of these

10. limx
xxÆ

-ÊËÁ ˆ̃̄
-p

p
3

32 1sincos  is equal to :
(a) 23 (b) 13 (c) 3 (d) 1211. limx xx xÆ - -ÈÎÍ ˘̇̊p2 1 14 3 3sincos ( sin sin ) , (where []◊  denotes greatest integer function) is :
(a) 2p (b) 1 (c) 4p (d) does not exist

12. Let f be a continuous function on R such that f e e nnn n n14 12 22ÊËÁÁ ˆ̃̃̄ = + +-(sin ) , then f( )0 =
(a) 1 (b) 0 (c) -1 (d) 14
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13. lim { }{ }{ }
x

xe xxÆ - - -I 12  equals, where {}◊  is fractional part function and I is an integer, to :
(a) I2 (b) e - 2 (c) I (d) does not exist

14. lim ( )x x xe xÆ • -11 137  is equal to :
(a) 113 (b) 311 (c) e 311 (d) e113

15. The value of lim ( )x n n rr
n r xx C x xxÆ =- +-ÊËÁÁ ˆ̃̃̄È

ÎÍÍ
˘
˚̇̇Â0 0

2 11 2 1 2  is :
(a) en (b) e n- (c) e n3 (d) e n-316. For a certain value of ‘ ’ ,c  lim [( ) ]x cx x xÆ • + + -5 47 2  is finite and non-zero. Then the value oflimit is :(a) 75 (b) 1 (c) 25 (d) None of these

17. The number of non-negative integral values of n for which lim (cos )(cos )x xnx x exÆ - - =0 1 0 is :(a) 1 (b) 2 (c) 3 (d) 4
18. The value of lim sin cosx xxxÆ -ÊËÁ ˆ̃̄0

11  :
(a) e-1 3 (b) e1 3 (c) e-1 6 (d) e1 619. If lim ( )x x x ax bÆ • - + - - =2 1 0, then for k k N≥ Œ2 ,( ) lim sec ( ! )n n k bÆ • =2 p(a) a (b) - a (c) 2a (d) b20. If f is a positive function such that f x T f x T( ) ( )( ),+ = > 0  " Œx R , thenlim ( ) ( ) ...... ( )( ) (n n f x T f x T nf x nTf x T f xÆ • + + + + + ++ + +2 24 4 2 2T n f x n T) ...... ( )+ + +ÊËÁÁ ˆ̃̃̄ =
(a) 2 (b) 23 (c) 32 (d) None of these21. Let f x x x x x x( ) = - + - + -3 7 5 21 3 710 8 6 3 2
265 31 1 50 4 2lim ( ( ) ( ))sinh h hf h f hÆ +- -ÊËÁÁ ˆ̃̃̄ =
(a) 1 (b) 2 (c) 3 (d) -3
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22. lim cos sec( )x x xx xÆ - +ÊËÁÁ ˆ̃̃̄ =0 2 1(a) 0 (b) - 12 (c) -1 (d) -223. Let f x( ) be a continuous and differentiable function satisfying f x y f x f y( ) ( ) ( )+ =  " Œx y R,  if f x( ) can be expressed as f x x P x x Q x( ) ( ) ( )= + +1 2  where lim ( )x P x aÆ =0  and lim ( )x Q x bÆ =0 , then ¢f x( ) is equal to :(a) a f x( ) (b) b f x( )(c) ( ) ( )a b f x+ (d) ( ) ( )a b f x+ 2
24. lim tan ( sin )

tan ( )x
x xx xÆ

-ÊËÁ ˆ̃̄ -
+ÊËÁ ˆ̃̄ - =p p2 3

1 2 1
1 2 2

(a) not exist (b) 18 (c) 116 (d) 13225. limx
xxxÆ • -+ÊËÁ ˆ̃̄32  is equal to :

(a) e (b) e-1 (c) e-5 (d) e526. lim (cos )cosx xxÆ p2  is :
(a) 1 (b) 0 (c) 1e (d) 2e27. If lim {ln }x c xÆ -  and lim {ln }x c xÆ +  exists finitely but they are not equal (where {}◊  denotes fractionalpart function), then :(a) ‘ ’c  can take only rational values(b) ‘ ’c  can take only irrational values(c) ‘ ’c  can take infinite values in which only one is irrational(d) ‘ ’c  can take infinite values in which only one is rational

28. lim sincos ,x xa bxxÆ +ÊËÁ ˆ̃̄0
11  where a b,  are non-zero constants is equal to :

(a) ea b (b) ab(c) eab (d) eb a
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29. The value of lim (cos ) sin tanln( sinsinx xx x x xx xÆ -+ + ++ +0
1 1 222 2 2 3 31 3 ) +Ê

ËÁÁÁ
ˆ
¯̃̃̃xe x  is :

(a) e + 32 (b) 1 32e + (c) e + 2 (d) 1 2e +
30. Let a xx x xx= -ÊËÁ ˆ̃̄Ælim ln ln ;1 1  b x xx xx= -+Ælim ;0 3 2164  c xxx= +Ælim ln( sin )0 1  and

d xx xx= ++ - +Æ -lim ( )[sin( ) ( )] ,1 313 1 1  then the matrix a bc dÈÎÍ ˘̇̊ is :
(a) Idempotent (b) Involutary(c) Non-singular (d) Nilpotent

31. The integral value of n so that lim ( )x f xÆ 0  where f x x x x xxx n( ) (sin ) sin ln= - - +-ÊËÁ ˆ̃̄ÊËÁ ˆ̃̄2 11  is a finitenon-zero number, is :(a) 2 (b) 4 (c) 6 (d) 8
32. Consider the function f x x xx x x

x
( ) max ,

min , ,
,

=
ÊËÁ ˆ̃̄
ÊËÁ ˆ̃̄ π

=
Ï
ÌÔÔ
ÓÔ

1
1 0

1 0
if
ifÔ  , then lim { ( )} lim { ( )}x xf x f xÆ Æ- -+ +0 1  

lim [ ( )]x f xÆ - - =1(where {}◊  denotes fraction part function and []◊  denotes greatest integer function)(a) 0 (b) 1 (c) 2 (d) 333. lim cos ( ) limx x
x xxÆÊËÁ ˆ̃̄

-
ÆÊËÁ ˆ̄+ --ÊËÁ ˆ̃̄ -12

1 2
12

2 112 ˜
-

- --ÊËÁ ˆ̃̄ =cos ( )1 22 112
x xx

(a) 2 (b) 2 2 (c) 4 2 (d) 034. lim sin cos sin ( ) cos ( )n k k k kÆ • - - +ÊËÁ ˆ̃̄ + +ÊËÁ p p p p2 2 2 2 2 2Á ˆ̃̃̄ ==Âkn
1(a) 0 (b) 1(c) 2 (d) 335. lim [ [ ]] ,x xxÆ + +0 21  where []◊  is greatest integer function, is equal to :

(a) 0 (b) 1(c) e2 (d) Does not exist
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36. If m and n are positive integers, then lim (cos ) (cos )x m nx xxÆ -0 1 12  equals to :
(a) m n- (b) 1 1n m-
(c) m nmn-2 (d) None of these

37. The value of ordered pair ( , )a b   such that lim ( cos ) sinx x a x b xxÆ + - =0 31 1, is :
(a) - -ÊËÁ ˆ̃̄52 32, (b) 52 32,ÊËÁ ˆ̃̄ (c) -ÊËÁ ˆ̃̄52 32, (d) 52 32, -ÊËÁ ˆ̃̄

38. What is the value of a b+ , if lim sin( ) ln( cos )sin( )x xax e xx bxÆ - =0 12 ?
(a) 1 (b) 2 (c) 3 (d) - 1239. Let a = - + - + + -Æ•lim ( ) ( ) ( )n n nn1 1 2 23 2 3 2 3 24 K  , then a is equal to :
(a) 13 (b) 14 (c) 12 (d) non existent

40. The value of lim cos(sin ) cosx x xxÆ -0 4   is equal to :
(a) 15 (b) 16 (c) 14 (d) 11241. The value of ordered pair ( , )a b   such that lim ( cos ) sinx x a x b xxÆ + - =0 31 1, is :
(a) - -ÊËÁ ˆ̃̄52 32, (b) 52 32,ÊËÁ ˆ̃̄ (c) -ÊËÁ ˆ̃̄52 32, (d) 52 32, -ÊËÁ ˆ̃̄

42. Consider the sequence :                                                u r nn rr
n= ≥=Â 2 11 ,

Then the limit of un  as n Æ • is :(a) 1 (b) e (c) 12 (d) 2
43. The value of lim (cos ) sin tanln( sinsinx xx x x xx xÆ -+ + ++ +0

1 1 222 2 2 3 31 3 ) +Ê
ËÁÁÁ

ˆ
¯̃̃̃xe x   is :

(a) e + 32 (b) 1 32e + (c) e + 2 (d) 1 2e +
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44. For n NŒ  , let f x x x x x xn n( ) tan ( sec )( sec )( sec ) ( sec )= + + + +2 1 1 2 1 4 1 2KK , the 
lim ( )x nf xxÆ0 2  is equal to :(a) 0 (b) 2 n (c) 2 1n- (d) 2 1n+

45. The value of lim ( [ ]) (tan )x l n xxÆ +p4
11   is :

(where [ .] denotes greatest integer function).(a) 0 (b) 1 (c) e (d) 1e46. If lim {( ) tan }sinx a n nx x nxxÆ - - =0 2 0 , n π 0 then a is equal to :
(a) 0 (b) 1 1+ n (c) n (d) n n+ 1

47. The value of lim ! ,n n
nnnn n NÆ•

+-ÊËÁ ˆ̃̄ Œ3 44 134   is equal to :
(a) 1 3 4eÊËÁ ˆ̃̄ / (b) e3 4/ (c) e-1 (d) 0

48. The value of lim ( , , , , { })x ax bx cdx e a b c d e RÆ• + ++ Œ -2 0   depends on the sign of :(a) a only (b) d only(c) a and d only (d) a b,  and d only49. Let f x n xnn( ) lim tan cos= -ÊËÁ ˆ̃̄ÊËÁ ˆ̃̄Æ• -1 24 1  and g x n xnn( ) lim lncos= ÊËÁ ˆ̃̄Æ• 22 2  then 
lim ( ) ( )x g x f xe exÆ - -0 2 6  equals.
(a) 83 (b) 73 (c) 53 (d) 2350. If f x( ) be a cubic polynomial and lim sin( )x xf xÆ =0 2 13 then f( )1  can not be equal to :
(a) 0 (b) -5 (c) 3 (d) -251. lim sin sinx x xe ex xÆ -- -+0 22 12  equals to :
(a) 32 (b) e3 2 (c) 2 (d) e2
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52. If x x x xn1 2 3, , ,...... ,  are the roots of x ax bn + + = 0, then the value of ( )( )x x x x1 2 1 3- -  ( ) ......( )x x x xn1 4 1- -  is equal to :(a) nx b1 + (b) nx an1 1- + (c) nx n1 1- (d) nx n1 1-
53. lim sin tansin tanx x xx xÆ + - -+0 23 4 21 1 2  is equal to :

(a) -1 (b) 1 (c) 12 (d) - 1254. If f x x x x x x xxx( ) cos sin tan ,= 21 11 2 1  find lim ( )x f xxÆ0 2 .
(a) 0 (b) 1 (c) -1 (d) Does not exist

1. (b) 2. (d) 3. (d) 4. (d) 5. (b) 6. (b) 7. (d) 8. (a) 9. (c) 10. (b)11. (a) 12. (a) 13. (b) 14. (d) 15. (b) 16. (a) 17. (c) 18. (a) 19. (a) 20. (c)21. (c) 22. (c) 23. (a) 24. (d) 25. (c) 26. (a) 27. (d) 28. (c) 29. (d) 30. (d)31. (c) 32. (a) 33. (c) 34. (d) 35. (b) 36. (c) 37. (a) 38. (b) 39. (b) 40. (b)41. (a) 42. (d) 43. (d) 44. (c) 45. (b) 46. (d) 47. (a) 48. (c) 49. (a) 50. (c)51. (a) 52. (b) 53. (c) 54. (c)
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1. If lim ( tan cos ) ;( )x xp qx x eÆ - + =0 2 2 1 3 5 33 4 2  p q R, Œ  then :
(a) p q= =2 12 2, (b) p q= =12 2 2, (c) p q= =1 2, (d) p q= =2 4,

2. limx x x xÆ• + -ÊËÁ ˆ̃̄2 25 52  is equal to :
(a) lim log ( )x ex xxÆ - +0 222 15 (b) limx xe xxÆ - - +0 21
(c) lim ( cos )x xxÆ -0 242 1 5 (d) lim sin

x
x

xÆ 0 5
3. Let lim ( )x x x x xa e LÆ • + + =2 1

which of the following statement(s) is(are) correct ?(a) if L a a= >( ),0  then the range of a is [ , )e •(b) if L e a= >2 0( ), then the range of a is { }2e(c) if L e a= >( ),0  then the range of a is ( , ]0 e(d) if L a a= >2 1( ), then the range of a is e2 ,•ÊËÁ ˆ̃̄
4. Let tan sina a a◊ + ◊ =x y   and a a acosec ◊ + ◊ =x ycos 1 be two variable straight lines, a being the parameter. Let P be the point of intersection of the lines. In the limiting position when a Æ 0 , the point P lies on the line :(a) x = 2 (b) x = -1 (c) y + =1 0 (d) y = 25. Let f R: [ , ]Æ -1 1  be defined as f x x( ) cos(sin )= , then which of the following is(are) correct ?(a) f is periodic with fundamental period 2p (b) Range of f =[cos , ]1 1(c) limx f x f xÆ -ÊËÁ ˆ̃̄ + +ÊËÁ ˆ̃̄ÊËÁ ˆ̃̄ =p p p

2 2 2 2 (d) f is neither even nor odd function
6. Let f x x x x( ) = + +2 2  and g x x x x( ) ,= + -2 2  then :(a) lim ( )x g xÆ • = 1 (b) lim ( )x f xÆ • = 1 (c) lim ( )x f xÆ- • = -1 (d) lim ( )x g xÆ • = -17. Which of the following limits does not exist ?(a) limx xxÆ • - +ÊËÁ ˆ̃̄cosec 1 7 (b) lim sec (sin )x xÆ - -1 1 1

(c) limx xxÆ +0
1 (d) lim tan cot

x
xxÆ +ÊËÁ ˆ̃̄ÊËÁ ˆ̃̄0 8p

 38 Advanced Problems in Mathematics for JEE
Exercise-2 : One or More than One Answer is/are Correct



8. If f x x x n n nn( ) lim [cos ]= + + - - +ÊËÁ ˆ̃̄ÊËÁ ˆ̃̄Æ • 32 1 3 12 2  where [ ]y  denotes largest integer £ y ,then identify the correct statement(s).(a) lim ( )x f xÆ =0 0 (b) lim ( )x f xÆ =p p
2

34
(c) f x x x( ) ,= " Œ ÈÎÍ ˘̇̊32 0 2p (d) f x x( ) ,= " ŒÊËÁ ˆ̃̄0 2 32p p

9. Let f R R: ;Æ  f x x nn n( ) ( ) , , , .......= - = =ÏÌÔÓÔ 1 12 1 2 30 2if otherwisethen identify the correct statement(s).(a) lim ( )x f xÆ =0 0 (b) lim ( )x f xÆ 0  does not exist(c) lim ( ) ( )x f x f xÆ =0 2 0 (d) lim ( ) ( )x f x f xÆ 0 2  does not exist
10. If lim ( ) lim [ ( )]x a x af x f xÆ Æ=  ([]◊  denotes the greatest integer function) and f x( ) is non-constantcontinuous function, then :(a) lim ( )x a f xÆ  is an integer (b) lim ( )x a f xÆ  is non-integer(c) f x( ) has local maximum at x a= (d) f x( ) has local minimum at x a=11. Let f x x xx x( ) cos ( { })sin ( { }){ }( { })= - --- -1 11 12 1   where { }x  denotes the fractional part of x, then :

(a) lim ( )x f xÆ + =0 4p (b) lim ( ) lim ( )–x xf x f xÆ Æ+ =0 02
(c) lim ( )–x f xÆ =0 4 2p (d) lim ( )–x f xÆ =0 2 2p

12. If lim (sin(sin ) sin )x x xax bx cÆ -+ + = -0 3 5 112 , then:(a) a = 2 (b) a = -2 (c) c = 0 (d) b RŒ13. If f x n xn n( ) lim ( ( ))= -Æ • 1 1  for x > 0, then which of the following is/are true ?
(a) f x1 0ÊËÁ ˆ̃̄ = (b) f x f x1 1ÊËÁ ˆ̃̄ = ( )(c) f x f x1ÊËÁ ˆ̃̄ = - ( ) (d) f xy f x f y( ) ( ) ( )= +

 Limit 39
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14. The value of lim cos ( ( ))n n n nÆ• + +2 3 23 2p   (where n NŒ ):

(a) 13 (b) 12 (c) 14 (d) 1915. If a b p, ,Œ -ÊËÁ ˆ̃̄2 0  such that (sin sin ) sinsina b ab+ + = 0 and (sin sin )a b+  sinsinab = -1 and 
l ab= +Æ•lim ( sin )( sin )n nn1 22 22  then :
(a) a = - p6 (b) l = 2 (c) a p= - 3 (d) l = 1

16. Let f x x a a xx x( ) | | ,,= - + - + <- ≥ÏÌÓ 2 6 9 25 2 22
If lim [ ( )]x f xÆ2  exists, the possible values a can take is/are (where []◊  represents the greatestinteger function)(a) 2 (b) 52 (c) 3 (d) 72

1. (b, c) 2. (a, c, d) 3. (a, b, c) 4. (a, c) 5. (b, c) 6. (a, c)7. (a, d) 8. (a, c, d) 9. (b, c) 10. (a, d) 11. (b, d) 12. (a, c, d)13. (c, d) 14. (c) 15. (a, b) 16. (b, c, d)

Answers



Paragraph for Question Nos. 1 to 2A circular disk of unit radius is filled with a number of smallercircular disks arranged in the form of hexagon. Let An  denotes astack of disks arranged in the shape of a hexagon having ‘ ’n  disks ona side. The figure shows the configuration A3. If ‘ ’A  be  the area oflarge disk, Sn  be the number of disks in An  configuration and rn  bethe radius of each disk in An  configuration, then
1. limn nSnÆ • 2  :(a) 3 (b) 4 (c) 1 (d) 112. limn nnrÆ •  :

(a) 13 (b) 12 (c) 14 (d) 111Paragraph for Question Nos. 3 to 4
Let f x x xxx x( ) ;;;= + - < <=+ < <ÈÎÍÍ 3 2 04 02 5 0 1  , then

3. lim ([ tan ])x f x xÆ - -0  is : ([]◊  denotes greatest integer fucntion)(a) 2 (b) 4 (c) 5 (d) None of these4. lim tanx f x xÆ + ÏÌÓ ¸̨̋ÊËÁ ˆ̃̄0  is : ({}◊  denotes fractional part of function)
(a) 4 (b) 5 (c) 7 (d) None of theseParagraph for Question Nos. 5 to 6A certain function f x( ) has the property that f x f x( ) ( )3 = a  for all positive real values of xand f x x( ) | |= - -1 2  for 1 3£ £x .

5. lim ( ( ))x
xf xÆ

ÊËÁ ˆ̃̄
2 2cosec p  is :

(a) 2p (b) - 2p(c) e2 p (d) Non-existent

 Limit 41
Exercise-3 : Comprehension Type Problems

A  Configuration3



6. If the total area bounded by y f x= ( ) and x-axis in [ , )1 •  converges to a finite quantity, then therange of a is :(a) ( , )-1 1 (b) -ÊËÁ ˆ̃̄12 12, (c) -ÊËÁ ˆ̃̄13 13, (d) -ÊËÁ ˆ̃̄14 14,
Paragraph for Question Nos. 7 to 9Consider the limit lim ( )( )x x x axbxÆ + - ++ÊËÁ ˆ̃̄0 31 11 11  exists, finite and has the value equal to l(where a b,  are real constants), then :7. a =(a) 1 (b) 34 (c) 12 (d) 148. a b+ =(a) 34 (b) 12 (c) 1 (d) 0

9. bl =(a) 38 (b) 16 (c) 72 (d) 24Paragraph for Question Nos. 10 to 11For the curve sin sinx y+ = 1 lying in the first quadrant there exists a constant a for which                   limx x d ydx LÆ =0 2 2a  (not zero)
10. The value of a :(a) 12 (b) 12 (c) 32 (d) 211. The value of L :(a) 12 (b) 1 (c) 12 2 (d) 12 3

1. (a) 2. (b) 3. (b) 4. (c) 5. (d) 6. (c) 7. (d) 8. (c) 9. (d) 10. (c)11. (c)
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1. Column-I Column-II(A) limn n n
Æ • +ÊËÁÁ ˆ̃̃̄ =1 42 (P) 2

(B) Let f x x nxn( ) lim tan ( )= Æ• -2 1p , then lim ( )x f xÆ + =0 (Q) 0
(C) lim cos(tan (tan ))

x
xxÆ

-
+ - =p p2

1
2

(R) 1
(D) If lim ( ) ln sinx x Lx eÆ + =0

1 , then L + =2 (S) 3
(T) Non-existent2. []◊  represents greatest integer function :Column-I Column-II(A) If f x x( ) sin= -1  and lim ( )x f x x aÆ + - = -12

33 4 3 lim ( ),x f xÆ +12
 then [ ]a = (P) 2

(B) If f x g x( ) tan ( )= -1  where g x x xx( ) = --31 3 32  and then find 
limh

f h fhÆ
+ÊËÁ ˆ̃̄ - ÊËÁ ˆ̃̄È

Î
ÍÍÍÍ

˘
˚
˙̇̇
˙ =0

12 6 126
(Q) 3

(C) If cos ( ) cos- -- = +1 3 14 3x x a b x for - < < -1 12x , then [ ]a b+ + =2 (R) 4
(D) If f x x x( ) cos ( )= --1 34 3  and lim ( )x f x aÆ + ¢ =12

 and lim ( ) ,x f x bÆ - ¢ =12then a b+ + =3
(S) -2
(T) Nonexistent

1. A Æ P ; B Æ Q ; C Æ R ; D Æ S2. A Æ Q ; B Æ P ; C Æ  S ; D Æ  Q
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Exercise-4 : Matching Type Problems

Answers



1. If lim lncottan ,x
xxÆ

-ÊËÁ ˆ̃̄ =0 4 1p ba  then ab = ......
2. If lim ( )sin ,x f x xÆ =0 2 8  lim ( )cosx xg xx xe x xÆ - + + - =0 32 2 l and lim ( ( )) ,( )x g xf x eÆ + =0

11 2 1  then l =
3. If a b,  are two distinct real roots of the equation ax x a3 1 0+ - - = , ( , ),a π -1 0  none of which isequal to unity, then the value of lim ( )( )( )( )x xa x x ae xÆ -+ - -- -1 3 211 1 1a a  is al k( ) .a ba -  Find the value of kl.
4. The value of lim ( ) ( ) ( ) ( )sin lx x x x x x x xx xÆ - - - + + + - =0 2140 35 28 20 7 5 4 1 2 n ln ln ,2 7k  then k =
5. If lim cot ,x a xx bxÆ + =0 2 13  then b a- =
6. Find the value of lim .x xx x e xÆ• +ÊËÁ ˆ̃̄ -1 1
7. Find lim min(sin ,{ })x x xxÆ + -ÈÎÍ ˘̇̊a 1  where a is root of equation sin x x+ =1  (here []◊  represent greatestinteger and {}◊  represent fractional part function)

1. 2 2. 8 3. 1 4. 5 5. 2 6. 1 7. 0

ooo
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1. Let ‘ ’f  be a differentiable real valued function satisfying f x y f x f y( ) ( ) ( )+ = + +2 2  
6 2xy x y( )+  " Œx y R, . Then ¢¢f ( ),0  ¢¢f ( ),1  ¢¢f ( ) ......2  are in :
(a) AP (b) GP (c) HP (d) None of these2. The number of points of non-differentiability for f x x( ) max || | |,= -ÏÌÓ ¸̨̋1 1

2
 is :

(a) 4 (b) 3 (c) 2 (d) 53. Number of points of discontinuity of f x x x( ) = ÏÌÓ ¸̨̋ + ÈÎÍ ˘̇̊
5 2

 in x Œ[ , ]0 100  is/are (where []◊  denotes

greatest integer function and {}◊  denotes fractional part function)
(a) 50 (b) 51 (c) 52 (d) 614. If f x( ) has isolated point of discontinuity at x a=  such that | ( )|f x  is continuous at x a=  then :
(a) lim ( )x a f xÆ  does not exist (b) lim ( ) ( )x a f x f aÆ + = 0

(c) f a( ) = 0 (d) None of these5. If f x( ) is a thrice differentiable function such that, lim ( ) ( ) ( ) ( )x f x f x f x f xxÆ - + - =
0 3

4 3 3 3 2 12

then the value of ¢¢¢f ( )0  equals to :
(a) 0 (b) 1 (c) 12 (d) None of these6. y = + + + +- -1

1
1

1(tan ) (cot ) (tan )sin cos cos cot cosq q qq q q q q- -+sin sin cot(cot )q q qq+ + +- -1
1 (tan ) (cot )cos cot cot sinq qq q q q  then dydx at q p= 3 is :

(a) 0 (b) 1
(c) 3 (d) None of these7. Let ¢ =f x x( ) sin( )2  and y f x= +( )2 1  then dydx at x = 1 is :

(a) 2 2sin (b) 2 2cos (c) 2 4sin (d) cos2
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CONTINUITY, DIFFERENTIABILITY

AND DIFFERENTIATION

Exercise-1 : Single Choice Problems



8. If f x x x( ) |sin |cos ||,= -  then ¢ ÊËÁ ˆ̃̄ =f 7
6
p

(a) 3 1
2
+ (b) 1 3

2
-

(c) 3 1
2
- (d) - -1 3

29. If 2 1sin cos ,x y◊ =  then d ydx2 2
 at p p

4 4
,ÊËÁ ˆ̃̄ is ....... .

(a) -4 (b) -2 (c) -6 (d) 010. f is a differentiable function such that x f t y f t= =( ), ( )2 3  and ¢ πf ( )1 0 if d ydx t
2

2
1

ÊËÁÁ ˆ̃̃̄ ==
(a) 3

4
1 1

1 2
¢¢ + ¢¢ÊËÁÁ ˆ̃̃̄f ff( ) ( )
( ( ))

(b) 3
4

1 1 1
1 2

¢ ◊ ¢¢ - ¢¢¢ÊËÁÁ ˆ̃̃̄f f ff( ) ( ) ( )
( ( ))

(c) 4
3

1
1 2

¢¢¢ff ( )
( ( ))

(d) 4
3

1 1 1
1 2

¢ ¢¢ - ¢¢¢ÊËÁÁ ˆ̃̃̄f f ff( ) ( ) ( )
( ( ))

11. Let f x ax xxbx x( ) .= + <=+ >ÏÌÔÓÔ 1 1
3 1

1 12

if
if
if

 If f x( ) is continuous at x = 1 then ( )a b-  is equal to :

(a) 0 (b) 1 (c) 2 (d) 412. If y x
x

x x
x

x= + -ÊËÁ ˆ̃̄ + -ÊËÁ ˆ̃̄ -ÊËÁ ˆ̃̄ + -ÊËÁ ˆ1
1 1 1 1

2a a ba b ga ¯̃ -ÊËÁ ˆ̃̄ -ÊËÁ ˆ̃̄1 1x xb g , then dydx is :

(a) y x x xaa bb gg- + - + -ÊËÁÁ ˆ̃̃̄
(b) yx x x xa a b b g g1 1 1- + - + -ÊËÁÁ ˆ̃̃̄

(c) y x x xa a b b g g1 1 1- + - + -ÊËÁÁ ˆ̃̃̄
(d) yx xx xx xxa a b b g g1 1 1- + - + -ÊËÁÁ ˆ̃̃̄

13. If f x xx( ) sin
tan

;= +- --1
1

1

1
  then ¢f ( )0  is equal to :

(a) 4 (b) 3 (c) 2 (d) 114. Let f x x xx x( ) sin ,
sin ,

,= -ÏÌÓ 2

2
is rational

is irrational
 then set of points, where f x( ) is continuous, is :

(a) ( ) ,2 1
2

n n I+ ŒÏÌÓ ¸̨̋p (b) a null set

(c) { , }n n Ip Œ (d) set of all rational numbers
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15. The number of values of x in ( , )0 2p  where the function f x x x x x( ) tan cot tan cot= + - -
2 2

 is

continuous but non-derivable :
(a) 3 (b) 4 (c) 0 (d) 116. If f x x( ) | |= - 1  and g x f f f x( ) ( ( ( ))),=  then ¢g x( ) is equal to :
(a) 1 for x > 2 (b) 1 for 2 3< <x (c) -1 for 2 3< <x (d) -1 for x > 317. If f x( ) is a continuous function " Œx R and the range of f x( ) is ( , )2 26  and g x f xC( ) ( )= ÈÎÍ ˘̇̊ is

continuous " Œx R, then the least positive integral value of C is : (where []◊  denotes the greatest
integer function.)
(a) 3 (b) 5 (c) 6 (d) 718. If y x e x= + , then d xdy x

2

2
2

ÊËÁÁ ˆ̃̃̄
= ln

 is :

(a) - 1
9

(b) - 2
27

(c) 2
27

(d) 1
919. Let f x x x x( ) = + +3 24 6  and g x( ) be its inverse then the value of ¢ -g ( )4  :

(a) -2 (b) 2 (c) 1
2

(d) None of these

20. If f x x x x( ) | | | | | |,= + - - - +2 1 1  then ¢ -ÊËÁ ˆ̃̄ + ¢ÊËÁ ˆ̃̄ + ¢ÊËÁ ˆ̃̄ + ¢ÊËÁ ˆ̃̄f f f f1
2

1
2

3
2

5
2

 is equal to :

(a) 1 (b) -1 (c) 2 (d) -221. If f x x x( ) cos( [ ]);= -2 4  0 1< <x , (where []◊  denotes greatest integer function) then ¢ ÊËÁÁ ˆ̃̃̄f p
2

 is

equal to :

(a) - p
2

(b) p
2

(c) 0 (d) p
422. Let g x( ) be the inverse of f x( ) such that ¢ = +f x x( ) ,1

1 5
 then d g xdx2

2
( ( )) is equal to :

(a) 1
1 5+ ( ( ))g x (b)

¢+ g xg x( )
( ( ))1 5

(c) 5 14 5( ( )) ( ( ( )) )g x g x+ (d) 1 5+ ( ( ))g x23. Let f x x x xx x x( ) min( , )
max( , )

= ≥- <ÏÌÓ 2 0
2 1 0

 , then which of the following is not true ?

(a) f x( ) is not differentiable at x = 0
(b) f x( ) is not differentiable at exactly two points
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(c) f x( ) is continuous everywhere
(d) f x( ) is strictly increasing " Œx R24. If f x xn ii

n
( ) lim cos= ÊËÁ ˆ̃̄ÊËÁÁ ˆ̃̃̄Æ• =’ 21

 then ¢f x( ) is equal to :

(a) sin xx (b) x xsin
(c) x x xxcos sin-

2
(d) sin cos

sin
x x xx-

2

25. Let f x xx xx( )

tan

;= - - π=
ÏÌÔÓÔ
1
4 4

4

p p
l p  x Œ ÈÎÍ ˆ̃̄0

2
, p  .

If f x( ) is continuous in 0
2

, pÈÎÍ ˆ̃̄ then l is equal to :

(a) 1 (b) 1
2

(c) - 1
2

(d) -1

26. Let f x e x xxx( ) sin= π=
ÏÌÔÓÔ

- 1
2 1 0

0 0
, then ¢ =f ( )0

(a) 1 (b) -1 (c) 0 (d) Does not exist27. Let f be a differentiable function satisfying ¢ = + " Œf x f x x R( ) ( )2 10  and f( )0 0= , then the
number of real roots of the equation f x x( ) sec+ =5 02  in ( , )0 2p  is :

(a) 0 (b) 1 (c) 2 (d) 3

28. If f x xx x
x( )

sin{cos }

,= - π
=

Ï
ÌÔÔ
ÓÔÔ

p p
p2
2

1
2

  where { }k  represents the fractional part of k, then :

(a) f x( ) is continuous at x = p
2

(b) lim ( )x f xÆ p
2

 does not exist

(c) lim ( )x f xÆ p
2

 exists, but f is not continuous at x = p
2

(d) lim ( )x f xÆ - =p
2

1

29. Let f x( ) be a polynomial in x. The second derivative of f e x( ) w.r.t. x is :

(a) ¢¢ + ¢f e e f ex x x( ) ( ) (b) ¢¢ + ¢f e e f e ex x x x( ) ( )2 2

(c) ¢¢ + ¢f e e f e ex x x x( ) ( ) 2 (d) ¢¢ + ¢f e e e f ex x x x( ) ( )2
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30. If e xf x e( ) log=  and g x( ) is the inverse function of f x( ), then ¢g x( ) is equal to :

(a) e xx + (b) e e ee e xex x
(c) ee xx + (d) eex31. If y f x= ( ) is differentiable " Œx R , then

(a) y f x=| ( )| is differentiable " Œx R
(b) y f x= 2( ) is non-differentiable for atleast one x
(c) y f x f x= ( )| ( )| is non-differentiable for atleast one x
(d) y f x=| ( )|3 is differentiable " Œx R32. If f x x x x( ) ( ) ( ) ( )= - - -1 2 34 3 2 then the value of ¢¢¢ + ¢¢ + ¢f f f( ) ( ) ( )1 2 3  is :

(a) 0 (b) 1 (c) 2 (d) 633. If f x x( ) ,= ÊËÁ ˆ̃̄ -
2

1  then on the interval [ , ]0 p  :

(a) tan( ( ))f x  and 1f x( )
 are both continuous

(b) tan( ( ))f x  and 1f x( )
 are both discontinuous

(c) tan( ( ))f x  and f x-1( ) are both continuous

(d) tan ( )f x  is continuous but f x-1( ) is not

34. Let f x
e x
b xx xc x

x
x

( ) sin{ }
{ }

,=
-+ >
-- <=

Ï
Ì
ÔÔÔÔÔ
Ó

-
-
1

2

1
2

3

3 1

2

2

2
ÔÔÔÔÔ

 where {}◊  denotes fraction part function, is continuous at x = 2 ,

then b c+ =
(a) 0 (b) 1 (c) 2 (d) 435. Let f x e e x x xx xx x

( ) ln(sec tan )
tan

tan= - + + --  be a continuous function at x = 0. The value of f( )0  equals :

(a) 1
2

(b) 2
3

(c) 3
2

(d) 2
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36. Let f x ax xb xx cx x
x

( )
( )

( )
( )

= + <=+ -+ - >
Ï
ÌÔÔ
ÓÔÔ

1 0
0

1
1 1

0

1

1 3

1 2

 , is continuous at x = 0, then 3( )e b ca + +  is equal to :

(a) 3 (b) 6 (c) 7 (d) 837. If x y y x+ + - = 5, then d ydx2 2
=

(a) 2
5

(b) 4
25

(c) 2
25

(d) 1
2538. If f x x x x( ) log= + +3 4  and g is the inverse of f, then ¢g ( )2  is :

(a) 8 (b) 1
8

(c) 2 (d) 1
439. The number of points at which the function,f x x xx x( ) min{| |, }

min{ , }
= -ÏÌÓ 2

22 1
 if x Œ -•( , )1  otherwise

is not differentiable is :
(a) 0 (b) 1 (c) 2 (d) 340. If f x( ) is a function such that f x f x( ) ( )+ ¢¢ = 0 and g x f x f x( ) ( ( )) ( ( ))= + ¢2 2 and g( ) ,3 8=  then g( )8 =
(a) 0 (b) 3 (c) 5 (d) 841. Let f is twice differentiable on R such that f f( ) , ( )0 1 0 0= ¢ =  and ¢¢ = -f ( ) ,0 1  then for a Œ R, 

limx
xf axÆ • ÊËÁÁ ˆ̃̃̄ÊËÁÁ ˆ̃̃̄ =

(a) e a- 2
(b) e a- 2

4 (c) e a- 2

2 (d) e a-2 242. Let f x e x
1( ) =   and  f x en f xn+ =1( ) ( ) for any n ≥ 1, n NŒ . Then for any fixed n, the value of ddx f xn( ) equals :

(a) f xn( ) (b) f x f x f x f xn n( ) ( ) ...... ( ) ( )-1 2 1

(c) f x f xn n( ) ( )-1 (d) f x f x f x f x en n x( ) ( ) ...... ( ) ( )-1 2 143. If y x ax a= -+ÊËÁÁ ˆ̃̃̄-tan ,1
1 3 1 3

1 3 1 31
 x > 0, a > 0, then dydx is :

(a) 1
12 3 2 3x x( )+ (b) 3

12 3 2 3x x( )+ (c) 1
3 12 3 2 3x x( )+ (d) 1

3 11 3 2 3x x( )+

 50 Advanced Problems in Mathematics for JEE



44. The value of k f+ ( )0  so that f x
k xx xk xx xx( )

sin( ) ,

tan( ) ,

,

=
- <+ < <=

Ï
ÌÔÔÔ

4 1
3

0

4 1
5

0
2

1 0

p
ÓÔÔÔ

 can be made continuous at 

x = 0 is :

(a) 1 (b) 2 (c) 5
4

(d) 0

45. If y x x= + -ÊËÁÁ ˆ̃̃̄-tan ,1
21 1

  | | ,x £ 1  then dydx at 1
2

ÊËÁ ˆ̃̄ is :
(a) 1

3
(b) 3 (c) 3

2
(d) 2

346. Let f x e x x x x xxx e( ) cos log ( ) ,= - + -1
2

 x π 0. If f x( ) is continuous at x = 0, then f( )0  is equal

to :
(a) 0 (b) 1 (c) -1 (d) 247. A function f x x x x( ) max(sin ,cos , cos )= -1  is non-derivable for n values of x Œ[ , ]0 2p . Then
the value of n is :
(a) 2 (b) 1 (c) 3 (d) 448. Let g be the inverse function of a differentiable function f and G x g x( )

( )
= 1 . If f( )4 2=  and 

¢ =f ( )4 1
16

, then the value of ( ( ))¢G 2 2 equals to :

(a) 1 (b) 4 (c) 16 (d) 6449. If f x x x x( ) max. , , [ , ),= ÊËÁ ˆ̃̄ " Œ •4 2 1
81

0  then the sum of the square of reciprocal of all the

values of x where f x( ) is non-differentiable, is equal to :

(a) 1 (b) 81 (c) 82 (d) 82
8150. If f x( ) is derivable at x = 2 such that f( )2 2=  and ¢ =f ( )2 4, then the value of

lim (ln( ( )) ln( ( )))h h f h f hÆ + - -
0 2

2 21 2 2  is equal to :

(a) 1 (b) 2 (c) 3 (d) 451. Let f x x x x x x x( ) ( )|( )| sin .= - + - + - + +ÊËÁ ˆ̃̄2 3 23 2 6 11 6
4
p

Number of points at which the function f x( ) is non-differentiable in [ , ],0 2p  is :
(a) 5 (b) 4 (c) 3 (d) 2
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52. Let f and g be differentiable functions on R (the set of all real numbers) such that g g( ) ( )1 2 1= = ¢  and ¢ =f ( ) .0 4  If h x f x g x x( ) ( ( ) cos )= + -2 3p  then ¢h ( )1  is equal to :
(a) 28 (b) 24 (c) 32 (d) 1853. If f x x xx x( ) ( )

( )
= + +- +1 1

1

7 2

2 6
, then the value of ¢f ( )0  is equal to :

(a) 10 (b) 11 (c) 13 (d) 1554. Statement-1 : The function f x x x xxn e nn( ) lim log ( ) sin( )= + -+Æ• 1 2
1

2

2
 is discontinuous at x = 1.Statement-2 : L H L R H L. . . . . . ( ).= π f 1

(a) Statement-1 is true, Statement-2 is true and Statement-2 is correct explanation for
Statement-1

(b) Statement-1 is true, Statement-2 is true and Statement-2 is not the correct explanation for
Statement-1

(c) Statement-1 is true, Statement-2 is false
(d) Statement-1 is false, Statement-2 is true55. If f x x xx x( ) ;

;= -ÈÎÍ if is rational
if is irrational1  , then number of points for x RŒ , where y f f x= ( ( )) is

discontinuous is :
(a) 0 (b) 1 (c) 2 (d) Infinitely many56. Number of points where f x x x x x xx e xx( ) max(| |, ) ;

max(ln( ) , ) ;
= - - - ≥- <ÏÌÓ 2 22 3 0

0

is non-differentiable will be :
(a) 1 (b) 2 (c) 3 (d) None of these57. If the function f x e x x xx

( ) = - + + + +-
4 1

2 3

1
2

2 3
 and g x f x( ) ( )= -1 , then the value of ¢ -ÊËÁ ˆ̃̄g 7

6
equals to :

(a) 1
5

(b) - 1
5

(c) 6
7

(d) - 6
758. Find k ; if possible ; so that

f x
xx xk xe x( )

ln( cos )
ln ( sin )

;

;

ln(

sin
=

-+ <=-+
2 2
1 3

0

0
1

1

2

2

tan )
;

9
0x x >

È
Î
ÍÍÍÍÍ

is continuous at x = 0.

(a) 2
3

(b) 1
9

(c) 2
9

(d) Not possible
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59. Let x tt y t t= + = +1 3
2

2
3 2

;  then the value of dydx x dydx- ÊËÁ ˆ̃̄ 3
 is :

(a) 2 (b) 0 (c) -1 (d) -260. If y x- = +2 1 2 2 2cos , then :d ydx y py qy2

2
2 21 1= + -( )( ) then the value of ( )p q+  equals to :

(a) 7 (b) 8 (c) 9 (d) 1061. Let f R R: Æ  is not identically zero, differentiable function and satisfy the equationsf xy f x f y( ) ( ) ( )=  and f x z f x f z( ) ( ) ( )+ = + , then f( )5 =
(a) 3 (b) 5 (c) 10 (d) 1562. Number of points at which the function f x x x xx x x( ) min.( , )

min.( , )
= -• < <- ≥ÈÎÍ 2

2
1

2 1 1
if
if

 is not

derivable is :
(a) 0 (b) 1 (c) 2 (d) 363. If y x x n= + +( ) ,1 2  then ( )1 2

2

2
+ +x d ydx x dydx is :

(a) n y2 (b) -n y2 (c) -y (d) 2 2x y64. If g x f x x( ) = - -ÊËÁ ˆ̃̄1 2  and ¢ = -f x x( ) 1 2 then ¢g x( ) equals to :

(a) 1 2- x (b) 1 2- x (c) 2 1 2x x x+ -ÊËÁ ˆ̃̄ (d) 2 1 2x x x- -ÊËÁ ˆ̃̄
65. Let f x x x xxn e nn( ) lim log ( ) sin= + -+Æ• 2

1

2

2
  then :

(a) f x( ) is continuous at x = 1 (b) lim ( ) log
–x ef xÆ =

1
3

(c) lim ( ) sinx f xÆ + = -
1

1 (d) lim ( )x f xÆ +1
 does not exist

66. Let f x y f x f y( ) ( ) ( )+ =  for all x and y, and f( ) ,5 2= -  ¢ =f ( ) ,0 3  then ¢f ( )5  is equal to :
(a) 3 (b) 1 (c) -6 (d) 667. Let f x x x xxn e nn( ) lim log ( ) sin= + -+Æ• 2

1

2

2
  then :

(a) f x( ) is continuous at x = 1 (b) lim ( ) logx ef xÆ + =
1

3

(c) lim ( ) sinx f xÆ + = -
1

1 (d) lim ( )x f xÆ -1
 does not exist
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68. If f x x e xx xk x
x

( )
{ cos }= - + - - π=

ÏÌÔÓÔ
1 1 2 0

0

2   is continuous at x = 0 then, which of the following

statement is false ?

(a) k = -5
2

(b) { }k = 1
2

(c) [ ]k = -2 (d) [ ]{ }k k = -3
2

(where []◊  denotes greatest integer function and {}◊  denotes fraction part function.)69. Let f x x x p( ) || | |= - + -2 10 21  ; then the exhaustive set of values of p  for which f x( ) has
exactly 6 points of non-derivability; is :
(a) ( , )4 • (b) ( , )0 4 (c) [ , ]0 4 (d) ( , )-4 470. If f x xx( ) sin

tan
= +- --1

1

1

1
  ; then ¢f ( )0  is equal to :

(a) 4 (b) 3 (c) 2 (d) 171. For t Œ( , );0 1   let x t= -
2

1sin  and y t= -2 1cos  ,

then 1
2+ ÊËÁ ˆ̃̄dydx  equals :

(a) xy 2

2
(b) yx 2

2
(c) x yy2 2

2
+ (d) x yx2 2

2
+

72. Let f x x( ) | |= - + -1 2  and g x x( ) | |= -1  then set of all possible value(s) of x for which (fog) 
( )x  is discontinuous is :
(a) {0, 1, 2} (b) {0, 2} (c) {0} (d) an empty set73. If f x x x( ) [ ] tan ( )= p  then ¢ +f K( )  is equal to (k IŒ  and [.] denotes greatest integer function):

(a) ( ) ( )k k- -1 1p (b) kp (c) k kp( )- +1 1 (d) ( ) ( )k k- - +1 1 1p
74. If f x ae b e cx xx

x x
( ) ;

;

sin sin= + - π=
È
ÎÍÍÍ

-
2

0

2 0
  is continuous at x = 0 ; then :

(a) a b c= = (b) a b c= =2 3 (c) a b c= = 2 (d) 2 2a b c= =75. If tan cot secx y◊ = a  where a is constant and a p pŒ -ÊËÁ ˆ̃̄
2 2

,  then d ydx2 2
 at p p

4 4
,ÊËÁ ˆ̃̄ equals to :

(a) 0 (b) 1 (c) 2 (d) 376. If y x x x x x x= - - - ¥ + + +( )( )( ) ( )( )( ),3 2 1 1 2 3  then d ydx2 2
  at x = 1 is :

(a) –101 (b) 48 (c) 56 (d) 190
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77. Let f x y f x f y( ) ( ) ( )+ =  " Œ πx y R f, , ( ) .0 0  If f x( ) is continuous at x = 0, then f x( ) is
continuous at :
(a) all natural numbers only (b) all integers only
(c) all rational numbers only (d) all real numbers

78. If f x x x x x x x( ) cos= - + - + + +3 2 2 3 59 4 3 2  and g x f x( ) ( );= -1  then the value of ¢g ( )6
equals :

(a) 1 (b) 1
2

(c) 2 (d) 3

79. If y f x= ( ) and z g x= ( ) then d ydz2 2
 equals

(a)
¢ ¢¢ - ¢ ¢¢¢g f f gg( )2

(b)
¢ ¢¢ - ¢ ¢¢¢g f f gg( )3

(c)
¢ ¢¢ - ¢ ¢¢¢f g g fg( )3

(d) None of these

80. Let f x x xx x( ) ;
| | ;= + <- ≥ÈÎÍ 1 0

1 0 and g x x xx x( ) ;
( ) ;

= + <- ≥ÈÎÍ 1 0
1 02  then

the number of points where g f x( ( )) is not differentiable.
(a) 0 (b) 1 (c) 2 (d) None of these81. Let f x x x( ) [sin ] [cos ],= +  x Œ[ , ],0 2p  where []◊  denotes the greatest integer function, total
number of points where f x( ) is non differentiable is equal to :
(a) 2 (b) 3 (c) 4 (d) 582. Let f x x( ) cos ,=  g x f t t x xx x( ) min{ ( ): } , [ , ]

(sin ) ,= £ £ Œ- >ÏÌÓ 0 0
1

pp
Then
(a) g x( ) is discontinuous at x = p (b) g x( ) is continuous for x Œ •[ , )0
(c) g x( ) is differentiable at x = p (d) g x( ) is differentiable for x Œ •[ , )083. If f x x n( ) ( ) ,= +4  n NŒ  and f r( )0  represents the r th  derivative of f x( ) at x = 0, then the value

of f rrr ( )
!
0

0=
•Â  is equal to :

(a) 2 n (b) 3 n (c) 5n (d) 4 n
84. Let f x x x xx x x( ) | |

, | |

| |
, | |

= + ≥
- <

ÏÌÔÔÓÔÔ
1

1

1
1
 , then domain of ¢f x( ) is :

(a) ( , )-• • (b) ( , ) { , , }-• • - -1 0 1 (c) ( , ) { , }-• • - -1 1 (d) ( , ) { }-• • - 0
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85. If the function f x e x x xx
( ) = - + + + +-

4 1
2 3

1
2

2 3
 and g x f x( ) ( ),= -1  then the value of ¢ -ÊËÁ ˆ̃̄g 7

6
equals :

(a) 1
5

(b) - 1
5

(c) 6
7

(d) - 6
786. The number of points at which the function f x x x x x( ) ( | |) ( | |)= - - +2 21  is not differentiable

in the interval ( , )-3 4  is :
(a) Zero (b) One (c) Two (d) Three87. If f x xx( ) sin

tan
;= +- --1

1

1

1
 then ¢f ( )0  is equal to :

(a) 4 (b) 3 (c) 2 (d) 188. If f x e xx x xx
( ) ;

{ } ;
= £ £+ - < <ÈÎÍ -1 0 1

1 1 3
 and g x x ax b( ) = - +2  such that f x g x( ) ( ) is continuous in 

[ , )0 3  then the ordered pair ( , )a b  is (where {}◊  denotes fractional part function) :
(a) ( , )2 3 (b) ( , )1 2 (c) ( , )3 2 (d) ( , )2 289. Use the following table and the fact that f x( ) is invertible and differentiable everywhere to find f -1(3) :x f x( ) ¢f x( )

3 1 7
6 2 10
9 3 5

(a) 0 (b) 1
5

(c) 1
10

(d) 1
7

90. Let f x x x xxn
( ) sin ,

,
= π=ÏÌÔÓÔ

1 0

0 0

Such that f x( ) is continuous at x = 0; ¢f ( )0  is real and finite; and lim ( )x f xÆ ¢
0

 does not exist. This
holds true for which of the following values of n ?
(a) 0 (b) 1 (c) 2 (d) 3
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1. (a) 2. (d) 3. (a) 4. (b) 5. (c) 6. (a) 7. (c) 8. (c) 9. (a) 10. (a)11. (a) 12. (b) 13. (d) 14. (c) 15. (b) 16. (c) 17. (c) 18. (b) 19. (c) 20. (d)21. (a) 22. (c) 23. (b) 24. (c) 25. (c) 26. (c) 27. (a) 28. (b) 29. (d) 30. (c)31. (d) 32. (a) 33. (c) 34. (a) 35. (c) 36. (c) 37. (c) 38. (b) 39. (b) 40. (d)41. (c) 42. (b) 43. (c) 44. (b) 45. (a) 46. (a) 47. (c) 48. (a) 49. (c) 50. (d)51. (c) 52. (c) 53. (c) 54. (c) 55. (a) 56. (c) 57. (a) 58. (c) 59. (c) 60. (d)61. (b) 62. (b) 63. (a) 64. (c) 65. (c) 66. (c) 67. (c) 68. (c) 69. (b) 70. (d)71. (d) 72. (d) 73. (b) 74. (d) 75. (a) 76. (c) 77. (d) 78. (a) 79. (b) 80. (c)81. (d) 82. (b) 83. (c) 84. (c) 85. (a) 86. (a) 87. (d) 88. (c) 89. (b) 90. (c)
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1. If f x x x( ) tan (sgn( ))= - +-1 2 1l  has exactly one point of discontinuity, then the value of l can
be :
(a) 1 (b) -1 (c) 2 (d) -2

2. f x x xx xx x( )
( ) ;

;
||| | | | ;

= + £ -- - < <- - ≥
ÏÌÔÓÔ

2 1 1
1 1 1

1 1 1
2  , then :

(a) f x( ) is non-differentiable at exactly three points
(b) f x( ) is continuous in ( , ]-• 1
(c) f x( ) is differentiable in ( , )-• - 1
(d) f x( ) is finite type of discontinuity at x = 1, but continuous at x = -1

3. Let f x x e e x xx
x x( )

( ) ;
ln

;
= +- π π=

È
ÎÍÍÍ

3 4
2

0 1
2

0 0

1

1

which of the following statement(s) is/are correct ?
(a) f x( ) is continuous at x = 0 (b) f x( ) is non-derivable at x = 0
(c) ¢ = -+f ( )0 3 (d) ¢ -f ( )0  does not exist4. Let | ( )| sin ,f x x£ 2  " Œx R , then

(a) f x( ) is continuous at x = 0
(b) f x( ) is differentiable at x = 0
(c) f x( ) is continuous but not differentiable at x = 0
(d) f( )0 0=

5. Let f x
a x x b xx xxcx dxx

( )

( sin ) cos ;

;=
- + + <=

+ +ÊËÁÁ ˆ̄
1 5 0

3 0

1

2

3

2
˜̃ÊËÁÁ ˆ̃̃̄ >

È

Î

ÍÍÍÍÍÍÍÍ
1

0
x x;

If f is continuous at x = 0 then correct statement(s) is/are :
(a) a c+ = -1 (b) b c+ = -4
(c) a b+ = -5 (d) c d+ = an irrational number6. If f x x p( ) ||| | | |= - +2  have more than 3 points of non-derivability then the value of p can be :
(a) 0 (b) -1
(c) -2 (d) 2
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7. Identify the options having correct statement :

(a) f x x x x( ) | | | |= - -23 1  is no where non-differentiable

(b) lim (( )tan ( )) (( )tan ( ))x x x x xÆ• - -+ + - + + =5 1 1 1 21 1 p
(c) f x x x( ) sin(ln( ))= + +2 1  is an odd function

(d) f x xx x( ) = --4
4

2

3
 is discontinuous at exactly one point

8. A twice differentiable function f x( ) is defined for all real numbers and satisfies the following
conditions :f( ) ;0 2=   ¢ = -f ( )0 5 and ¢¢ =f ( )0 3.
The function g x( ) is defined by g x e f xax( ) ( )= +  " Œx R, where ‘ ’a  is any constant. If ¢ + ¢¢ =g g( ) ( )0 0 0 then ‘ ’a  can be equal to :
(a) 1 (b) -1 (c) 2 (d) -29. If f x x x( ) | |sin ,=  then f is :
(a) differentiable everywhere (b) not differentiable at x n n I= Œp,
(c) not differentiable at x = 0 (d) continuous at x = 010. Let [ ] denotes the greatest integer function and f x x( ) [tan ],= 2  then

(a) lim ( )x f xÆ 0
 does not exist (b) f x( ) is continuous at x = 0

(c) f x( ) is not differentiable at x = 0 (d) ¢ =f ( )0 011. Let f be a differentiable function satisfying ¢ = ¢ - " Œf x f x x R( ) ( ) . Then
(a) If f f( ) ( ),1 2=  then f f( ) ( )- = -1 2

(b) 1
2

1
2

1
2

f x f y f x y( ) ( ) ( )+ = +ÊËÁ ˆ̃̄ for all real values of x y,

(c) Let f x( ) be an even function, then f x( ) = 0 " Œx R
(d) f x f x f( ) ( ) ( )+ - = 2 0  " Œx R12. Let f R R: Æ  be a function, such that | ( )| ,f x x n N x Rn£ Œ " Œ4  then f x( ) is :

(a) discontinuous at x = 0 (b) continuous at x = 0
(c) non-differentiable at x = 0 (d) differentiable at x = 013. Let f x x( ) [ ]=  and g x( ) = 0 when x is an integer and g x x( ) = 2 when x is not an integer ([ ] is the
greatest integer function) then :
(a) lim ( )x g xÆ1

 exists, but g x( ) is not continuous at x = 1

(b) lim ( )x f xÆ1
 does not exist

(c) gof is continuous for all x
(d) fog is continuous for all x
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14. Let the function f be defined by f x p qx x xpx qx x( ) ,
,

= + + <+ ≥ÏÌÓ 2

2
2

2 3 2
 . Then :

(a) f x( ) is continuous in R if 3 10 4p q+ =
(b) f x( ) is differentiable in R if p q= = 4

13
(c) If p q= - =2 1, , then f x( ) is continuous in R
(d) f x( ) is differentiable in R if 2 11 4p q+ =15. Let f x x x x( ) | | | | | |= - + + +2 9 2 2 9 . Which of the following are true ?

(a) f x( ) is not differentiable at x = 9
2

(b) f x( ) is not differentiable at x = -9
2

(c) f x( ) is not differentiable at x = 0 (d) f x( ) is differentiable at x = -9
2

0 9
2

, ,16. Let f x x x x( ) max( , , )= 2 3  in - £ £2 2x . Then :

(a) f x( ) is continuous in - £ £2 2x (b) f x( ) is not differentiable at x = 1

(c) f f( )- + ÊËÁ ˆ̃̄ =1 3
2

35
8

(d) ¢ - ¢ÊËÁ ˆ̃̄ = -f f( )1 3
2

35
417. If f x( ) be a differentiable function satisfying f y f xy f x( ) ( )

ÊËÁÁ ˆ̃̃̄ =  " Œx y R, , y π 0 and f( ) ,1 0π  ¢ =f ( ) ,1 3  then :
(a) sgn( ( ))f x  is non-differentiable at exactly one point

(b) lim (cos )
( )x x xf xÆ - =

0

2 1 0

(c) f x x( ) =  has 3 solutions
(d) f f x f x( ( )) ( )- =3 0 has infinitely many solutions18. Let f x x x x x( ) ( )( )= - + + +2 23 2 3 2  and a b g, , satisfy a b g< <  are the roots of ¢ =f x( ) 0 then
which of the following is/are correct ([]◊  denotes greatest integer function) ?
(a) [ ]a = -2 (b) [ ]b = -1
(c) [ ]b = 0 (d) [ ]a = 119. Let the function f be defined by f x p qx x xpx qx x( ) ,

,
= + + <+ ≥ÏÌÓ 2

2
2

2 3 2
 . Then :

(a) f x( ) is continuous in R if 3 10 4p q+ =
(b) f x( ) is differentiable in R if p q= = 4

13
(c) If p q= - =2 1, , then f x( ) is continuous in R
(d) f x( ) is differentiable in R if 2 11 4p q+ =
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20. If y e xx x x= +sin( ) (tan )
3

 then dydx may be equal to :

(a) e x x x x x xx x xsin( )[ cos( ) sin( )] (tan ) [ln tan
3

3 23 3 3+ + + cosec 2x]

(b) e x x x x x xx x xsin( )[ cos( ) sin( )] (tan ) [ln tan
3 3 3 3 2+ + + cosec 2x]

(c) e x x x x xx x xsin( )[ sin( ) cos( )] (tan ) [ln tan
3 3 3 3 2+ + + cosec 2x]

(d) e x x x x x x xx x xsin( )[ cos( ) sin( )] (tan ) ln tan sec3
3 3 3 3

2+ + +
tan xÈÎÍÍ ˘̇̇̊

21. Let f x x x x x x x x x( ) ( ) ( )( ) ...... ( )( ) ...= + - + - - + + - -1 1 1 1 12 2 3 2 ...( ) ;1 1- -x xn n  
( )n ≥ 4  then :

(a) f x x rr
n

( ) ( )= - -=’ 1
1

(b) f x x rr
n

( ) ( )= - -=’1 1
1

(c) ¢ = - -ÊËÁÁ ˆ̃̃̄-
=Âf x f x r x xr rr
n

( ) ( ( ))
( )

1
1

1

1
(d) ¢ = -ÊËÁÁ ˆ̃̃̄-

=Âf x f x r x xr rr
n

( ) ( )
( )

1

1 1

22. Let f x x a xx b x( )
;

;
= + £ <+ £ £ÈÎÍ

2 0 1

2 1 2
 and g x x b xx x( )

;

;
= + £ <£ £ÈÎÍ3 0 1

1 23

If derivative of f x( ) w.r.t. g x( ) at x = 1 exists and is equal to l , then which of the following is/are 
correct ?

(a) a b+ = -3 (b) a b- = 1 (c) abl = 3 (d) - =bl 3

23. If f x
xx x ax b x

x x x( )

sin[ ] ;

cos tan ;

= - + + + £ £
+ < £-

2

2
3

1

3 8
0 1

2 1

p
p 2

È
ÎÍÍÍ  is differentiable in [0, 2] then :

([]◊  denotes greatest integer function)

(a) a = 1
3

(b) a = 1
6

(c) b = -p
4

13
6

(d) b = -p
4

7
324. If f x x xx x( ) = + £ £- < £ÏÌÔÓÔ1 0 2

3 2 3
 , then f f x( ( )) is not differentiable at :

(a) x = 1 (b) x = 2 (c) x = 5
2

(d) x = 325. Let f x x x x x( ) ( )( )( ) ......( )= + + + +1 2 3 100  and g x f x f x f x( ) ( ) ( ) ( ( )) .= ¢¢ - ¢ 2  Let n be the
number of real roots of g x( ) = 0, then :
(a) n < 2 (b) n > 2 (c) n < 100 (d) n > 100
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26. If f x x xx a x( ) | | ,
| | ,= - <- + ≥ÏÌÓ 3 1

2 1 , g x x xx b x( ) | | ,
sgn( ) ,= - <- ≥ÏÌÓ 2 2

2

If h x f x g x( ) ( ) ( )= +  is discontinuous at exactly one point, then which of the following are
correct ?
(a) a b= - =3 0, (b) a b= - = -3 1, (c) a b= =2 1, (d) a b= =0 1,27. Let f x( ) be a continuous function in [–1, 1] such that

f x
ax bx cx x

x
ex xx

( )

ln( ) ;

;

sin( ) ;

=
+ + - £ <

=
- < £

È 2

2

2

1 0

1 0

1 0 1
2Î

ÍÍÍÍÍÍ
Then which of the following is/are correct ?
(a) a b c+ + = 0 (b) b a c= + (c) c b= +1 (d) b c2 2 1+ =28. f x( ) is differentiable function satisfying the relationship f x f y xy f2 2 22 1( ) ( ) ( )+ + - =
( )x y+  " Œx y R,
Also f x x R( ) > " Œ0  and f( ) .2 2=  Then which of the following statement(s) is/are correct
about f x( ) ?
(a) [ ( )]f 3 3=  ([]◊  denotes greatest integer function)
(b) f( )7 3=
(c) f x( ) is even
(d) ¢ =f ( )0 029. The function f x x( ) = - -ÈÎÍ ˘̇̊1 1 2  , (where []◊  denotes greatest integer function) :

(a) has domain [–1, 1]
(b) is discontinuous at two points in its domain
(c) is discontinuous at x = 0
(d) is discontinuous at x = 130. A function f x( )  satisfies the relation :f x y f x f y xy x y x y R( ) ( ) ( ) ( ) , .+ = + + + " Œ  If ¢ = -f ( ) ,0 1  then :
(a) f x( ) is a polynomial function
(b) f x( ) is an exponential function
(c) f x( ) is twice differentiable for all x RŒ
(d) ¢ =f ( )3 8
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31. The points of discontinuities of f x x x( ) cos= ÈÎÍ ˘̇̊ ÈÎÍ ˘̇̊6 3p p   in p p
6

,ÈÎÍ ˘̇̊ is/are :

(where []◊  denotes greatest integer function)

(a) p
6

(b) p
3

(c) p
2

(d) p
32. Let f x x xx x x( ) = £ <- + £ £

ÏÌÔÓÔ
2

2
2

0 1

2 3 3
2

1 2
 , then in [ , ]0 2  :

(a) f x f x( ), ( )¢  are continuous
(b) ¢f x( ) is continuous, ¢¢f x( ) is not continuous
(c) ¢¢f x( ) is continuous
(d) ¢¢f x( ) is non differentiable33. If x t= f( ), y t= y( ), then d ydx2 2

= 

(a)
¢ ¢¢ - ¢ ¢¢¢f y y ff( )2

(b)
¢ ¢¢ - ¢ ¢¢¢f y y ff( )3

(c)
¢¢¢ - ¢ ¢¢¢yf y ff( )2

(d)
¢¢¢ - ¢ ¢¢¢yf y ff( ) ( )2 3

34. f x x( ) [ ]=  and g x x Ix x I( ) ,
,

= ŒœÏÌÓ 0
2  where []◊  denotes the greatest integer function. Then

(a) gof is continuous for all x
(b) gof is not continuous for all x
(c) fog is continuous everywhere
(d) fog is not continuous everywhere35. Let f R R: + Æ  defined as f x e xx( ) ln= +  and g f= -1 then correct statement(s) is/are :

(a) ¢¢ = -+g e ee( )
( )

1
1 3

(b) ¢¢ = -+g e e e( )
( )

1
1 3

(c) ¢ = +g e e( ) 1 (d) ¢ = +g e e( ) 1
1

36. Let f x x x xx xx x x( )

;

[ ] ;
;

= - <- £ <- + ≥
È
Î
ÍÍÍÍÍ

3
2

2

1 2 3
8 17 3

2

2
 ; then which of the following hold(s) good ?

([]◊  denotes greatest integer function)
(a) lim ( )x f xÆ =

2
1 (b) f x( ) is differentiable at x = 2

(c) f x( ) is continuous at x = 2 (d) f x( ) is discontinuus at x = 3
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1. (c, d) 2. (a, c, d) 3. (a, b, c) 4. (a, b, d) 5. (a, b, c, d) 6. (b, c)7. (a, b, c) 8. (a, d) 9. (a, d) 10. (b, d) 11. (a, d) 12. (b, d)13. (a, b, c) 14. (a, b, c) 15. (a, b, c) 16. (a, b, c) 17. (a, b, c, d) 18. (a, c)19. (a, b, c) 20. (a, d) 21. (b, c) 22. (a, b, c, d) 23. (b, c) 24. (a, b)25. (a, c) 26. (a, b, c, d) 27. (c, d) 28. (a, b, c, d) 29. (a, b, d) 30. (a, c, d)31. (b, c, d) 32. (a, b, d) 33. (b, d) 34. (a) 35. (a, d) 36. (a, c, d)
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Paragraph for Question Nos. 1 to 2
Let f x n xnn( ) lim tan ln sec= ÊËÁ ˆ̃̄ÊËÁÁ ˆ̃̃̄Æ • 2  and g x f x x( ) min( ( ),{ })=
(where {}◊  denotes fractional part function)

1. Left hand derivative of f( ) ( )x e f x= 2  at x = 0 is :

(a) 0 (b) 1 (c) -1 (d) Does not exist2. Number of points in x Œ -[ , ]1 2  at which g x( ) is discontinuous :
(a) 2 (b) 1 (c) 0 (d) 3

Paragraph for Question Nos. 3 to 4
Let f x( ) and g x( ) be two differentiable functions, defined as :
     f x x xg g( ) ( ) ( )= + ¢ + ¢¢2 1 2  and g x f x x f x f x( ) ( ) ( ) ( )= + ¢ + ¢¢1 2 .

3. The value of f g( ) ( )1 1+ -  is :
(a) 0 (b) 1 (c) 2 (d) 3

4. The number of integers in the domain of the function F x f xg x x( ) ( )
( )

= - + -3  is :

(a) 0 (b) 1 (c) 2 (d) Infinite

Paragraph for Question Nos. 5 to 6
Define : f x x x x x x( ) | |ln ( ) ,= - + + - >2 1 34 3 2 2 0h x x x Qx x x Q( ) ,

,
= - Œ- - œÏÌÓ 1

22

5. f x( ) is non-differentiable at ........ points and the sum of corresponding x value(s) is .......
(a) 3, 6 (b) 2, 3 (c) 2, 4 (d) 2, 56. h x( ) is discontinuous at x = ......

(a) 1 2+ (b) tan 3
8
p (c) tan 7

8
p (d) 2 1-
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Paragraph for Question Nos. 7 to 8
Consider a function defined in [ , ]-2 2f x x xx xx x( )

{ }
|sgn |

{ }
= - £ < -- £ £- < £ÏÌÔÓÔ 2 1

1 1
1 2

where {}◊  denotes the fractional part function.7. The total number of points of discontinuity of f x( ) for x Œ -[ , ]2 2  is :
(a) 0 (b) 1 (c) 2 (d) 48. The number of points for x Œ -[ , ]2 2  where f x( ) is non-differentiable is :
(a) 0 (b) 1 (c) 2 (d) 3Paragraph for Question Nos. 9 to 10
Consider a function f x( ) in [ , ]0 2p  defined as :f x x x xx x x( ) [sin ] [cos ] ;

[sin ] [cos ] ;= + £ £- < £ÈÎÍ 0
2
pp p

where []◊  denotes greatest integer function then9. Number of points where f x( ) is non-derivable :
(a) 2 (b) 3 (c) 4 (d) 510. lim ( )x f xÆÊËÁ ˆ̃̄+3

2
p  equals

(a) 0 (b) 1 (c) -1 (d) 2Paragraph for Question Nos. 11 to 13
Let f x x x xx x x( ) [ ]

( )[ ]= £ <- £ £ÏÌÓ 0 2
1 2 3  where [ ]x = greatest integer less than or equal to x, then :

11. The number of values of x for x Œ[ , ]0 3  where f x( ) is discontinuous is :
(a) 0 (b) 1 (c) 2 (d) 312. The number of values of x for x Œ[ , ]0 3  where f x( ) is non-differentiable is :
(a) 0 (b) 1 (c) 2 (d) 313. The number of integers in the range of y f x= ( ) is :
(a) 3 (b) 4 (c) 5 (d) 6Paragraph for Question Nos. 14 to 16
Let f R R: Æ  be a continuous and differentiable function such that f x y f x f y( ) ( ) ( )+ = ◊  " πx y f x, , ( ) 0 and f( )0 1=  and ¢ =f ( ) .0 2

Let g xy g x g y( ) ( ) ( )= ◊  " x y,  and ¢ =g ( ) ;1 2  g( )1 0π
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14. Identify the correct option :
(a) f e( )2 4= (b) f e( )2 2 2= (c) f( )1 4< (d) f( )3 729>15. Identify the correct option :
(a) g( )2 2= (b) g( )3 3= (c) g( )3 9= (d) g( )3 6=16. The number of values of x, where f x g x( ) ( )=  :
(a) 0 (b) 1 (c) 2 (d) 3Paragraph for Question Nos. 17 to 18
Let f x xx x( ) cos

cos cos
= + +2 21

 and g x( ) = l tan ( )sin ,x x x+ - -1 l  where l Œ R and x Œ[ , )0 2p .

17. ¢g x( ) equals

(a) ( cos )( ( ) )
cos

1 - -x f xx l (b) ( cos )( ( ))
cos

1 - -x f xxl
(c) ( cos )( ( ))

( )
1 - -x f xf xl (d) ( cos )( ( ))

( ( ))
1

2
- -x f xf x l

18. The exhaustive set of values of ‘ ’l  such that ¢ ≥g x( ) 0 for any x Œ[ , )0 2p  :

(a) [ , )1 • (b) [ , )0 • (c) 1
2

,•ÈÎÍ ˆ̃̄ (d) 1
3

,•ÈÎÍ ˆ̃̄
Paragraph for Question Nos. 19 to 21

Let f x x xx x n Nn nn( ) lim ( )
( )

,= + ++ + + ŒÆ• +2 2

2 1 2
2 1

1 1
 and

g x f xf x( ) tan sin ( )
( )

,= +ÊËÁÁ ˆ̃̃̄ÊËÁÁ ˆ̃̃̄-1
2

2
1

1
2

 then

19. The number of points where g x( ) is non-differentiable " Œx R is :
(a) 1 (b) 2 (c) 3 (d) 420. lim ( )

sin( ) ( )x x xx g xÆ- + ++3

2 4 3
3

 is equal to :

(a) 1 (b) 2 (c) 4 (d) Non-existent21. lim ( )
tan

lim ( ) lim ( ( )x x xf x x f x f xÆ Æ - Æ-- - +ÏÌÓ ¸̨̋ + +
0 2 2 2

5 ) is equal to

(where {}◊  denotes fraction part function)
(a) 7 (b) 8 (c) 12 (d) Non-existent
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Paragraph for Question Nos. 22 to 24
Let f and g be two differentiable functions such that :

                                      f x g x g x( ) ( )sin ( ( ) )= ¢ + ¢¢ -1 2 1

                                      g x x f f( ) = - ¢ ÊËÁ ˆ̃̄ ¥ + ¢¢ -ÊËÁ ˆ̃̄2
2 2
p p

22. The number of solution(s) of the equation f x g x( ) ( )=   is/are :
(a) 1 (b) 2 (c) 3 (d) infinite23. If g xf x xdx x h x C(cos )

( )
cos ( ( ))- = + +Ú ln  where C  is constant and h p

2
1ÊËÁ ˆ̃̄ =  then h 2

3
pÊËÁ ˆ̃̄  is :

(a) 3 2 (b) 2 3 (c) 3 (d) 1
324. If f( ) ( )x f x= -1   then ¢ +ÊËÁ ˆ̃̄f p

2
1  equals to :

(a) p
2

1+ (b) p
2

(c) 1 (d) 0

Paragraph for Question Nos. 25 to 26
Suppose a function f x( ) satisfies the following conditions f x y f x f yf x f y( ) ( ) ( )

( ) ( )
,+ = ++1
 " x y R, Œ  and ¢ =f ( )0 1

Also - < < " Œ1 1f x x R( ) ,25. f x( )  increases in the complete interval :

(a) ( , ) ( , ) ( , ) ( , )-• - » - » » •1 1 0 0 1 1 (b) ( , )-• •
(c) ( , ) ( , )-• - » -1 1 0 (d) ( , ) ( , )0 1 1» •26. The value of the limit l t f xx xÆ•( ( ))   is :

(a) 0 (b) 1 (c) e (d) e2

Paragraph for Question Nos. 27 to 28
Let f x( ) be a polynomial satisfying lim ( )x x f xxÆ • + =4

8 1
3f f f f( ) , ( ) , ( ) , ( )2 5 3 10 1 2 6 37= = - = - =
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27. The value of lim ( )
( )x f x xxÆ - - -+6

2 1
3 6

 equals to :

(a) -|6 (b) |6 (c)
|6
2

(d)
-|6
228. The number of points of discontinuity of g x x f x( )

( )
= + -112

 in -ÈÎÍ ˘̇̊15
2

5
2

,  equals :

(a) 4 (b) 3 (c) 1 (d) 0Paragraph for Question Nos. 29 to 30
Consider f x x x( ) ln=  and g x e x( ) = 2 . Let a and b be two values of x satisfying f x g x( ) ( )=  
( )a b<

29. If lim ( )
( )x f x cg x lÆ -- =b bb 2

 then the value of c l-  equals to :

(a) 4 2- e (b) e2 4- (c) 4 - e (d) e - 430. If h x f xg x( ) ( )
( )

=  then ¢h ( )a  equals to :

(a) e (b) -e (c) 3e (d) -3eParagraph for Question Nos. 31 to 32
Let f x f y x yx y x y Rn n n nn n( ) ( ) , { }+ = + " Œ - 0  where n NŒ  and 

g x f x f x x R( ) max ( ), ( ), { }= ÏÌÓ ¸̨̋ " Œ -2 3
1
2

0

31. The minimum value of f fkk kk2
1

2
1

( ) (sec ),cosec q q=
•

=
•Â Â+   where q pπ Œk k I

2
;  is :

(a) 1 (b) 2 (c) 2 (d) 432. The number of values of x for which g x( ) is non-differentiable ( { })x RŒ - 0 :
(a) 3 (b) 4 (c) 5 (d) 1

1. (c) 2. (a) 3. (d) 4. (c) 5. (d) 6. (d) 7. (b) 8. (d) 9. (c) 10. (c)11. (c) 12. (d) 13. (c) 14. (a) 15. (c) 16. (b) 17. (c) 18. (d) 19. (d) 20. (b)21. (a) 22. (b) 23. (b) 24. (c) 25. (b) 26. (b) 27. (d) 28. (b) 29. (b) 30. (d)31. (b) 32. (a)
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1. Column-I Column-II(A) If log sin
cos

xx dx K
2

0

= -Úp  then the value of 3kp  is greater than
(P) 0

(B) If e ex y y x+ -+ = 1 and ¢¢ - ¢ + =y y K( )2 0, then K is equal to (Q) 1(C) If f x x x( ) ln=  then 2 41( ) (ln )f - ¢  is more than (R) 2(D)
lim ( ln )x xx xÆ• +1 12  is less than

(S) 4

(T) 52. Let f x x xx x( ) [ ] ,
| | ,= - £ <£ £ÏÌÓ 2 0

0 2

(where []◊  denotes the greatest integer function) g x x( ) sec ,=  x R nŒ - +( ) ,2 1
2
p  n IŒ

Match the following statements in column I with their values in column II in the interval -ÊËÁ ˆ̃̄3
2

3
2

p p, .

Column-I Column-II(A) Abscissa of points where limit of fog x( ) exist is/are (P) -1(B) Abscissa of points in domain of gof x( ), where limit of gof x( )
does not exist is/are

(Q) p
(C) Abscissa of points of discontinuity of fog x( ) is/are (R) 5

6
p

(D) Abscissa of points of differentiability of fog x( ) is/are (S) -p(T) 03. Let a function f x x x x( ) [ ]{ } | |= -  where [],◊  {}◊  are greatest integer and fractional part
respectively then match the following List-I with List-II.Column-I Column-II(A) f x( ) is continuous at x equal to (P) 3(B) 4

3
2

3 f x dx( )Ú  is equal to
(Q) 1
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(C) If g x x( ) = - 1 and if f x g x( ) ( )=  where x Œ - •( , ),3  then number of solutions
(R) 4

(D) If l f xx= Æ +lim ( ),
4

 then -l is equal to (S) 2

4. Column-I Column-II(A)
limx

xxx xx xÆ•
+-+ -- -ÊËÁÁ ˆ̃̃̄ =2

2

2 1
2 12 1

2 3 2

(P) 1
2

(B) lim
log cos

log cos

sec

sec
x x

x
xxÆ =

0

2

2

(Q) 2

(C) Let f x x x x( ) max.(cos , , )= -2 1  where x ≥ 0 then
number of points of non-differentiability of f x( ) is

(R) 5

(D) If f x x( ) [ sin ],= +2 3  0 < <x p then number of
points at which the function is discontinuous, is

(S) 16

5. The function f x ax x b( ) ( )= - +1 x < 1= -x 1 1 3£ £x= + +px qx2 2 x > 3

if   (i) f x( ) is continuous for all x
 (ii) ¢f ( )1  does not exist
(iii) ¢f x( ) is continuous at x = 3, thenColumn-I Column-II(A) a cannot has value (P) 1 3(B) b has value (Q) 0(C) p has value (R) -1(D) q  has value (S) 1

1. A Æ P, Q, R ; B Æ Q ; C Æ P, Q ; D Æ R, S, T2. A Æ P, Q, R, S, T ; B Æ P, T ; C Æ Q, S ; D Æ P, R, T3. A Æ Q ; B Æ S ; C Æ P ; D Æ R4. A Æ P ; B Æ S ; C Æ Q ; D Æ  R5. A Æ S ; B Æ Q ; C Æ P ; D Æ  R
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1. Let f x ax x b xx xpx qx x( )
( ) ;

;
;

= - + <+ £ £+ + >
ÏÌÔÓÔ

1 1
2 1 3

2 32
 is continuous " Œx R except x = 1 but | ( )|f x  is

differentiable everywhere and ¢f x( ) is continuous at x = 3 and | | ,a p b q k+ + + =  then k =2. If y x= -sin( sin )8 1  then ( ) ,1 2
2

2
- - = -x d ydx x dydx ky  where k =

3. If y ax2 4= , then d ydx kay2

2

2

3
= , where k2 =

4. The number of values of x x, [ , ]Œ -2 3  where f x x x( ) [ ]sin( )= 2 p  is discontinuous is

(where []◊  denotes greatest integer function)5. If f x( ) is continuous and differentiable in [–3, 9] and ¢ Œ -f x( ) [ , ]2 8  " Œ -x ( , )3 9 .  Let N be the
number of divisors of the greatest possible value of f f( ) ( ),9 3- -  then find the sum of digits of N.6. If f x x xx x x( ) cos ;

sin | | ;
= <- - ≥ÈÎÍ 3

3 3
0

1 0

then find the number of points where g x f x( ) (| |)=  is non-differentiable.7. Let f x x ax( ) = + +2 3 and g x x b( ) ,= +  where F x f x x g xxn nn( ) lim ( ) ( ) ( )
( )

= ++Æ• 2

21
. If F x( ) is

continuous at x = 1 and x = -1 then find the value of ( )a b2 2+ .8. Let f x x xx x( ) ,
,= - - £ £- < <ÏÌÓ2 3 0

2 0 4

Then f x-1( ) is discontinuous at x =9. If f x f x x x R( ) ( )+ - = + " Œ2 1 22  and f x( ) is a differentiable function, then the value of ¢f ( )8
is10. Let f x signum x( ) ( )=  and g x x x x( ) ( ),= - +2 10 21  then the number of points of discontinuity
of f g x[ ( )] is11. If ddx x xx x a x b2

2

4 2

2
21

1
sin sin
sin sin

sin sin+ ++ +ÊËÁÁ ˆ̃̃̄ = + x c+  then the value of b c a+ -  is

12. If f x a x b( ) cos( ) ,= +p  ¢ ÊËÁ ˆ̃̄ =f 1
2

p and f x dx( ) ,= +Ú 2 1
1 2

3 2 p  then find the value of 

- +ÊËÁÁ ˆ̃̃̄- -12
3

1
1p sin cos .a b
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13. Let a( ) ( ) ( )x f x f x= - 2  and b( ) ( ) ( )x f x f x= - 4
and ¢ = ¢ =a a( ) ( )1 5 2 7
then find the value of  ¢ -b ( )1 1014. Let f x e x x xx

( ) = - ◊ + + + +-
4

3 2
1

1
2

3 2
 and g be inverse function of f and h x a bxx( ) ,= + 3 2

5 4
 

¢ =h ( ) ,5 0  then ab g 2

25 7
6

¢ -ÊËÁ ˆ̃̄ =
15. If y e x= -2 1sin  then ( )x y xyy2 1- ¢¢ + ¢

 is equal to

16. Let f be a continuous function on [ , )0 •  such that lim ( ) ( )x
xf x f t dtÆ• +ÊËÁÁ ˆ̃̃̄Ú
0

 exists. Find lim ( )x f xÆ• .

17. Let f x x x x x x( ) = + + + +2 3 4 5

2 3 4 5
 and let g x f x( ) ( )= -1 . Find ¢¢¢g ( )0 .

18. If f x x xx x x( ) cos ;
sin | | ;

= <- - ≥ÈÎÍ 3

3 3
0

1 0

then find the number of points where g x f x( ) (| |)=  is non-differentiable.19. Let f R R: + æÆ  be a differentiable function satisfying :f xy f xy f yx( ) ( ) ( )= +  " Œ +x y R,  also f f( ) ; ( )1 0 1 1= ¢ =
find lim

( )x e f xÆ ÈÎÍ ˘̇̊1  (where []◊  denotes greatest integer function).

20. For the curve sin sinx y+ = 1 lying in the first quadrant there exists a constant a for which 

limx x d ydx LÆ =
0

2

2
a  (not zero), then 2a =

21. Let f x x x x( ) tan ( ) .= +-1 2 4  Let f xk( ) denotes k th  derivative of f x( ) w.r.t. x, k NŒ . If f m2 0 0( ) ,π  m NŒ , then m =
22. If x = cosq and y = sin ,3 q  then yd ydx dydx2

2

2+ ÊËÁ ˆ̃̄  at q p=
2

 is :

23. The value of x x, ( , )Œ •2  where f x x x x x( ) = + - + - -8 16 8 16  is not differentiable is :24. The number of non differentiability points of function f x x x x( ) min [ ],{ },= -ÊËÁÁ ˆ̃̃̄3
2

 for x Œ ( , )0 2 , where []◊  and {}◊  denote greatest integer function and fractional part function
respectively.
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1. The difference between the maximum and minimum value of the function 
f x x x( ) sin cos= -3 4 6  is :

(a) 3
2

(b) 5
2

(c) 3 (d) 42. A function y f x= ( ) has a second order derivative ¢¢ = -f x x( ) ( )6 1 . If its graph passes through
the point (2, 1) and at that point the tangent to the graph is y x= -3 5, then the function is :
(a) ( )x - 1 2 (b) ( )x - 1 3 (c) ( )x + 1 3 (d) ( )x + 1 23. If the subnormal at any point on the curve y x

k k= ◊-31  is of constant length then k equals to :

(a) 1
2

(b) 1 (c) 2 (d) 04. If x qx r
5 5 4- +  is divisible by ( )x c- 2 then which of the following must hold true " Œq r c R, ,  ?

(a) q r= (b) q r+ = 0 (c) q r
5 4= (d) q r

4 5=5. A spherical iron ball 10 cm in radius is coated with a layer of ice of uniform thickness that melts
at a rate of 50 3cm min . When the thickness of ice is 5 cm, then the rate at which the thickness
of ice decreases, is :

(a) 1
36p cm min (b) 1

18p cm min (c) 1
54p cm min (d) 5

6p cm min

6. If f x
x x

x x
( ) ( )( )

( )( )
= - -- -1 2

3 4
 , then number of local extremas for g x( ), where g x f x( ) (| |)= :

(a) 3 (b) 4 (c) 5 (d) None of these7. Two straight roads OA and OB intersect at an angle 60º. A car approaches O from A, where 
OA = 700 m at a uniform speed of 20 m/s, Simultaneously, a runner starts running from O
towards B at a uniform speed of 5 m/s.  The time after start when the car and the runner are
closest is :
(a) 10 sec (b) 15 sec
(c) 20 sec (d) 30 sec
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8. Let f x
a x x

x x
( ) ;

;= - - £ <+ £ <ÏÌÓ 3 2 0
4 3 0 1  ; if f x( ) has smallest value at x = 0, then range of a, is :

(a) ( , )-• 3 (b) ( , ]-• 3 (c) ( , )3 • (d) [ , )3 •
9.  f x

x k x k

a
x k

x k
x k

( )
| | ,

sin( )
( )

,= + - £- + -- >ÏÌÔÓÔ
3

22  has minimum at x k= , then :

(a) a RŒ (b) | |a < 2 (c) | |a > 2 (d) 1 2< <| |a10. For a certain curve d y

dx

x

2

2
6 4= -  and curve has local minimum value 5 at x = 1.  Let the global

maximum and global minimum values, where 0 2£ £x  ; are M and m.  Then the value of 
( )M m-  equals to :
(a) -2 (b) 2 (c) 12 (d) -1211. The tangent to y ax bx= + +2 7

2
 at (1, 2) is parallel to the normal at the point (–2, 2) on the

curve y x x= + +2 6 10. Then the value of a b
2

-  is :

(a) 2 (b) 0 (c) 3 (d) 112. If ( , )a b  be the point on the curve 9 2 3
y x=  where normal to the curve make equal intercepts

with the axis, then the value of ( )a b+  is :

(a) 0 (b) 10
3

(c) 20
3

(d) None of these

13. The curve y f x= ( ) satisfies d y

dx

x

2

2
6 4= -  and f x( ) has a local minimum value 5 when x = 1.

Then f( )0  is equal to :
(a) 1 (b) 0 (c) 5 (d) None of these14. Let A be the point where the curve 5 10 2 4 02 3 2a ax x x y+ + + - =  ( , )a aŒ πR 0  meets the
y-axis, then the equation of tangent to the curve at the point where normal at A meets the curve 
again, is :
(a) x y- + =a a2 0 (b) ax y+ - =2 0 (c) 2 2 0x y- + = (d) x y+ - =2 4 015. The difference between the greatest and the least value of the function 

f x x x x( ) cos cos cos= + -1
2

2 1
3

3

(a) 11
5

(b) 13
6

(c) 9
4

(d) 7
316. The x co-ordinate of the point on the curve y x=  which is closest to the point (2, 1) is :

(a) 2 3
2

+ (b) 1 3
2

+ (c) - +1 3
2

(d) 1
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17. The tangent at a point P on the curve y
x

x

x= + -- -ÊËÁÁ ˆ̃̃̄ - -ln 2 4

2 4
4

2

2
2  meets the y-axis at T  ;

then PT
2 equals to :

(a) 2 (b) 4 (c) 8 (d) 16

18. Let f x
dt

t
x

x

( )
ln

= Ú
2

3

 for x > 1

and g x t t f t dt

x

( ) ( ln ) ( )= -Ú 2 2

1

 ( )x > 1 , then :

(a) g is increasing on ( , )1 •
(b) g is decreasing on ( , )1 •
(c) g is increasing on (1, 2) and decreasing on ( , )2 •
(d) g is decreasing on (1, 2) and increasing on ( , )2 •19. Let f x x x ax( ) ,= + + +3 26 2  if ( , )- -3 1  is the largest possible interval for which f x( ) is
decreasing function, then a =
(a) 3 (b) 9 (c) -2 (d) 120. Let f x

x

x
( ) tan .= -+ÊËÁ ˆ̃̄-1 1

1
 Then difference of the greatest and least value of f x( ) on [0, 1] is :

(a) p 2 (b) p 4 (c) p (d) p 321. The number of integral values of a for which f x x a x ax( ) ( )= + + + +3 22 3 5 is monotonic in " Œx R.
(a) 2 (b) 4 (c) 6 (d) 722. The number of critical points of f x t t dt x

x
x

( ) (cos )= -ÊËÁÁ ˆ̃̃̄ + - +Ú 2 3

0

4 33
4

1
2

 in [ , ]0 6p  is :

(a) 10 (b) 8 (c) 6 (d) 1223. Let f x
x x( ) min ,= -ÊËÁÁ ˆ̃̃̄1

2
3

4
5

4

2 2
 for 0 1£ £x , then maximum value of f x( ) is :

(a) 0 (b) 5
64

(c) 5
4

(d) 5
1624. Let f x

x x x

b x

( ) | |= - + + π -+ = -ÏÌÓ2 5 6 2
1 2

2

2

Has relative maximum at x = -2 , then complete set of values b can take is :
(a) | |b ≥ 1 (b) | |b < 1 (c) b > 1 (d) b < 1
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25. Let for the function f x
x x

mx c x
( ) cos ;

;
= - £ £+ < £ÈÎÍ -1 1 0

0 1
 ;

Lagrange’s mean value theorem is applicable in [–1, 1] then ordered pair ( , )m c  is :

(a) 1
2

,-ÊËÁ ˆ̃̄p (b) 1
2

, pÊËÁ ˆ̃̄ (c) - -ÊËÁ ˆ̃̄1
2

, p (d) -ÊËÁ ˆ̃̄1
2

, p
26. Tangents are drawn to y x= cos  from origin then points of contact of these tangents will always

lie on :

(a) 1 1 1
2 2

x y

= + (b) 1 1 2
2 2

x y

= - (c) 1 1 1
2 2

y x

= + (d) 1 1 2
2 2

y x

= -
27. Least natural number a for which x ax x+ > " Œ •-2 2 0( , ) is :

(a) 1 (b) 2 (c) 5 (d) None of these28. Angle between the tangents to the curve y x x= - +2 5 6 at points (2, 0) and (3, 0) is :

(a) p
6

(b) p
4

(c) p
3

(d) p
229. Difference between the greatest and least values of the function f x t t dt

x

( ) (cos cos )= + +Ú 2

0

2

in the interval [ , ]0 2p  is Kp, then K is equal to :
(a) 1 (b) 3 (c) 5 (d) None of these30. The range of the function f( ) sin

tan
, ,q qq q q q p= + Œ ÊËÁ ˆ̃̄0

2
 is equal to :

(a) ( , )0 • (b) 1 2p ,ÊËÁ ˆ̃̄ (c) ( , )2 • (d) 2 2p ,ÊËÁ ˆ̃̄
31. Number of integers in the range of c so that the equation x x c

3 3 0- + =  has all its roots real and 
distinct is :
(a) 2 (b) 3 (c) 4 (d) 532. Let f x e x x dx

x( ) ( )( ) .= - -Ú 1 2  Then f x( ) decreases in the interval :

(a) ( , )2 • (b) ( , )- -2 1
(c) ( , )1 2 (d) ( , ) ( , )-• » •1 233. If the cubic polynomial y ax bx cx d= + + +3 2  ( , , , )a b c d RŒ  has only one critical point in its
entire domain and ac = 2 , then the value of | |b  is :
(a) 2 (b) 3 (c) 5 (d) 634. On the curve y

x

= +1
1 2

, the point at which dy

dx
 is greatest in the first quadrant is :

(a) 1
2

4
5

,ÊËÁ ˆ̃̄ (b) 1 1
2

,ÊËÁ ˆ̃̄ (c) 1
2

2
3

,ÊËÁ ˆ̃̄ (d) 1
3

3
4

,ÊËÁ ˆ̃̄
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35. If f x x g x x x x( ) , ( ) sin cos= = -2 3 , then for x Œ ÊËÁ ˆ̃̄0
2

, p  :

(a) f x g x( ) ( )> (b) f x g x( ) ( )<
(c) f x g x( ) ( )=  has exactly one real root. (d) f x g x( ) ( )=  has exactly two real roots36. Let f x

g x

g x

( ) sin ( )
( )

,= +ÊËÁÁ ˆ̃̃̄-1
2

2
1

 then which are correct ?

(i) f x( ) is decreasing if g x( ) is increasing and | ( )|g x > 1
(ii) f x( ) is an increasing function if g x( ) is increasing and | ( )|g x £ 1
(iii) f x( ) is decreasing function if g x( ) is decreasing and | ( )|g x > 1
(a) (i) and (iii) (b) (i) and (ii) (c) (i), (ii) and (iii) (d) (iii)37. The graph of the function y f x= ( ) has a unique tangent at ( , )e

a 0  through which the graph

passes then lim ln( ( )) sin( ( ))
( )x e

a

f x f x

f xÆ + -1 7
3

 is equal to :

(a) 1 (b) 3 (c) 2 (d) 738. Let f x( ) be a function such that ¢ = +f x x a( ) log (log (sin ))1 3 3 . The complete set of values of ‘ ’a

for which f x( ) is strictly decreasing for all real values of x is :
(a) [ , )4 • (b) [ , ]3 4 (c) ( , )-• 4 (d) [ , )2 •39. If f x a x bx x( ) ln| |= + +2  has extremas at x = 1 and x = 3, then :

(a) a b= = -3
4

1
8

, (b) a b= =3
4

1
8

, (c) a b= - = -3
4

1
8

, (d) a b= - =3
4

1
8

,

40. Let f x
x x

x x x
( )

sin ,
,

,= + <- + ≥ÏÌÓ 1 0
1 02  then :

(a) f has a local maximum at x = 0 (b) f has a local minimum at x = 0
(c) f is increasing everywhere (d) f is decreasing everywhere41. If m and n are positive integers and f x t a t b dt

n m

x

( ) ( ) ( ) ,= - - +Ú 2 2 1

1

  a bπ ,then :

(a) x b=  is a point of local minimum (b) x b=  is a point of local maximum
(c) x a=  is a point of local minimum (d) x a=  is a point of local maximum42. For any real q, the maximum value of cos (cos ) sin (sin )2 2q q+  is :

(a) 1 (b) 1 12+ sin
(c) 1 12+ cos (d) Does not exist43. If the tangent at P of the curve y x

2 3=  intersects the curve again at Q and the straight line 

OP OQ,  have inclinations a b,  where O is origin, then tan
tan

abÊËÁÁ ˆ̃̃̄ has the value, equals to :

(a) -1 (b) -2 (c) 2 (d) 2
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44. If x y+ =4 14 is a normal to the curve y x
2 3= -a b at (2, 3), then value of a b+  is :

(a) 9 (b) -5 (c) 7 (d) -745. The tangent to the curve y e
kx=  at a point (0, 1) meets the x-axis at (a, 0) where a Œ - -[ , ],2 1

then k Œ :

(a) -ÈÎÍ ˘̇̊1
2

0, (b) - -ÈÎÍ ˘̇̊1 1
2

, (c) [ , ]0 1 (d) 1
2

1,ÈÎÍ ˘̇̊
46. Which of the following graph represent the function f x e du

u

x

x

( ) ,= -Ú 2

0

 for x > 0 and f( )0 0=  ?

(a) (b)

(c) (d)

47. Let f x x a x b x c( ) ( )( )( )= - - -  be a real valued function where a b c< <  ( , , )a b c RŒ  such that ¢¢ =f ( ) .a 0  Then if a Œ( , ),c c1 2  which one of the following is correct ?
(a) a c b< <1  and b c c< <2 (b) a c c b< <1 2,
(c) b c c c< <1 2, (d) None of these48. f x x x x( ) , [ , ]= - - Œ6 1 1 2 . Consider the following statements :

(1) f is increasing on [ , ]1 2 (2) f has a root in [ , ]1 2
(3) f is decreasing on [ , ]1 2 (4) f has no root in [ , ]1 2
Which of the above are correct?
(a) 1 and 2 (b) 1 and 4 (c) 2 and 3 (d) 3 and 449. Which one of the following curves is the orthogonal trajectory of straight lines passing through
a fixed point ( , )a b ?
(a) x a k y b- = -( ) (b) ( )( )x a y b k- - =
(c) ( ) ( )x a k y b- = -2 (d) ( ) ( )x a y b k- + - =2 2
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50. The function f x x m x( ) sin sin= -3  is defined on open interval -ÊËÁ ˆ̃̄p p
2 2

,  and if assumes only 1

maximum value and only 1 minimum value on this interval. Then, which one of the following
must be correct ?
(a) 0 3< <m (b) - < <3 0m (c) m > 3 (d) m < -351. The greatest of the numbers 1, 21 2/ , 31 3/ , 41 4/ , 51 5/ , 61 6/  and 71 7/  is :
(a) 21 2/ (b) 31 3/ (c) 71 7/ (d) 61 6/52. Let l  be the line through (0, 0) and tangent to the curve y x x= + +3 16. Then the slope of l
equal to :
(a) 10 (b) 11 (c) 17 (d) 1353. The slope of the tangent at the point of inflection of y x x x= - + +3 23 6 2009  is equal to :

(a) 2 (b) 3 (c) 1 (d) 454. Let f  be a real valued function with ( )n + 1  derivatives at each point of R. For each pair of real
numbers a b a b, , < , such that 

                                  ln f b f b f b

f a f a f a

n

n

( ) ( ) ( )
( ) ( ) ( )

( )

( )
+ ¢ + ++ ¢ + +ÈÎÍÍ ˘̊KKKK ˙̇ = -b a

Statement-1 : There is a number c a bŒ( , ) for which f c f c
n( )( ) ( )+ =1becauseStatement-2 : If h x( ) be a derivable function such that h p h q( ) ( )=  then by Rolle’s theorem ¢ =h d( ) 0; d p qŒ( , ) 

(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for
statement-1

(b) Statement-1 is true, statement-2 is true and statement-2 is not correct explanation for
statement-1

(c) Statement-1 is true, statement-2 is false
(d) Statement-1 is false, statement-2 is true55. If g x( )  is twice differentiable real valued function satisfying ¢¢ - ¢ > " ≥g x g x x( ) ( )3 3 0 and ¢ = -g ( )0 1, then h x g x x x( ) ( )= + " > 0 is :
(a) strictly increasing (b) strictly decreasing
(c) non monotonic (d) data insufficient56. If the straight line joining the points (0, 3) and (5, –2) is tangent to the curve y c

x
= + 1

 ; then

the value of c is :
(a) 2 (b) 3 (c) 4 (d) 557. Number of solutions(s) of ln|sin |x x= - 2  if x Œ -ÈÎÍ ˘̇̊p p

2
3
2

,  is/are :

(a) 2 (b) 4 (c) 6 (d) 8
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58. The equation sin | |- = -1
x x a   will have atleast one solution then complete set of values of a

be :

(a) [ , ]-1 1 (b) -ÈÎÍ ˘̇̊p p
2 2

, (c) 1
2

1
2

- +ÈÎÍ ˘̇̊p p, (d) p p
2

1
2

1- +ÈÎÍ ˘̇̊,

59. For any real number b, let f b( )  denotes the maximum of sin
sin

x
x

b x R+ + + " ¥ Œ2
3

.

Then the minimum value of f b( ) " b RŒ  is :

(a) 1
2

(b) 3
4

(c) 1
4

(d) 160. Which of the following are correct
(a) x x x

4 22 6 2 0+ - + =  has exactly four real solution
(b) x x

5 5 1 0+ + =  has exactly three real solutions
(c) x ax b

n + + = 0 where n is an even natural number has atmost two real solution a b R, , .Œ
(d) x x c

3 3 0- + = , c > 0 has two real solution for x Œ( , )0 161. For any real number b, let f b( ) denotes the maximum of sin
sin

x
x

b+ + +2
3

 " Œx R. Then the

minimum value of f b( ) " Œb R is :

(a) 1
2

(b) 3
4

(c) 1
4

(d) 1

62. If p be a point on the graph of y
x

x

= +1 2
, then coordinates of ‘ ’p  such that tangent drawn to

curve at p has the greatest slope in magnitude is :

(a) ( , )0 0 (b) 3 3
4

,
ÊËÁÁ ˆ̃̃̄

(c) - -ÊËÁÁ ˆ̃̃̄
3 3

4
, (d) 1 1

2
,ÊËÁ ˆ̃̄

63. Let f :[ , ] [ , ]0 2 3 3p Æ -  be a given function defined as f x
x( ) cos .= 3
2

 The slope of the tangent to

the curve y f x= -1( ) at the point where the curve crosses the y-axis is :

(a) -1 (b) - 2
3

(c) - 1
6

(d) - 1
364. Number of stationary points in [ , ]0 p  for the function f x x x x( ) sin tan= + - 2  is :

(a) 0 (b) 1 (c) 2 (d) 365. If a b c d R, , , Œ  such that a c

b d

++ + =2
3

4
3

0, then the equation ax bx cx d
3 2 0+ + + =  has

(a) atleast one root in ( , )-1 0 (b) atleast one root in ( , )0 1
(c) no root in ( , )-1 1 (d) no root in ( , )0 2

 82 Advanced Problems in Mathematics for JEE



66. If ¢ = -f x x x( ) ( )( )f 2 2. Where f( )2 0π  and f( )x  is continuous at x = 2 , then in the
neighbourhood of x = 2
(a) f is increasing if f( )2 0< (b) f is decreasing if f( )2 0>
(c) f is neither increasing nor decreasing (d) f is increasing if f( )2 0>67. If f x x x ax b( ) = - + +3 26  is defined on [1, 3] satisfies Rolle’s theorem for c = +2 3 1

3
 then

(a) a = -11, b = 6 (b) a = -11, b = -6 (c) a b R= Œ11, (d) a = 22 , b = -668. For which of the following function(s) Lagrange’s mean value theorem is not applicable in 
[ , ]?1 2

(a) f x

x x

x x

( )
,

,
= - <

-ÊËÁ ˆ̃̄ ≥
ÏÌÔÔÓÔÔ

3
2

3
2

3
2

3
2

2 (b) f x

x

x
x

x

( )
sin( ) ,

,
= -- π=ÏÌÔÓÔ

1
1

1

1 1

(c) f x x x( ) ( )| |= - -1 1 (d) f x x( ) | |= - 169. If the curves x

a

y
2

2

2

4
1+ =  and y x

2 16=  intersect at right angles, then :

(a) a = ±1 (b) a = ± 3 (c) a = ± 1
3

(d) a = ± 2

70. If the line x y Pcos sina a+ =  touches the curve 4 273 2
x ay= , then P

a
=:

(a) cot cos2 a a (b) cot sin2 a a (c) tan cos2 a a (d) tan sin2 a a

1. (d) 2. (b) 3. (a) 4. (c) 5. (b) 6. (c) 7. (d) 8. (d) 9. (c) 10. (b)11. (c) 12. (c) 13. (c) 14. (c) 15. (c) 16. (a) 17. (b) 18. (a) 19. (b) 20. (b)21. (b) 22. (d) 23. (d) 24. (a) 25. (d) 26. (c) 27. (b) 28. (d) 29. (c) 30. (d)31. (b) 32. (c) 33. (d) 34. (d) 35. (a) 36. (b) 37. (c) 38. (a) 39. (c) 40. (a)41. (a) 42. (b) 43. (b) 44. (a) 45. (d) 46. (b) 47. (a) 48. (a) 49. (d) 50. (a)51. (b) 52. (d) 53. (b) 54. (a) 55. (a) 56. (c) 57. (b) 58. (c) 59. (b) 60. (c)61. (b) 62. (a) 63. (b) 64. (c) 65. (b) 66. (d) 67. (c) 68. (a) 69. (d) 70. (a)
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1. Common tangent(s) to y x= 3 and x y= 3 is/are :

(a) x y- = 1
3

(b) x y- = - 1
3

(c) x y- = 2
3 3

(d) x y- = -2
3 32. Let f R:[ , ]0 8 Æ  be differentiable function such that f( ) ,0 0=  f( ) ,4 1=  f( )8 1= , then which of

the following hold(s) good ?

(a) There exist some c1 0 8Œ( , ) where ¢ =f c( )1
1
4

(b) There exist some c Œ( , )0 8  where ¢ =f c( ) 1
12

(c) There exist c c1 2 0 8, [ , ]Œ  where 8 11 2¢ =f c f c( ) ( )

(d) There exist some a b, Œ (0, 2) such that f t dt f f( ) ( ( ) ( ))= +Ú 3 2 3 2 3

0

8 a a b b
3. If f x

x x

x

x x

( )

sin (sin )

cos (cos )

= >=<
ÏÌÔÔÓÔÔ

-
-
1

1

0

2
0

0

p  , then

(a) x = 0 is a point of maxima
(b) f x( ) is continuous " Œx R

(c) global maximum value of f x x R( )" Œ  is p
(d) global minimum value of f x x R( )" Œ  is 0

4. A function f R R: Æ  is given by f x
x

x
x

x

( ) sin= +ÊËÁ ˆ̃̄ π=
ÏÌÔÓÔ

4 2 1 0

0 0
 , then

(a) f has a continuous derivative " Œx R (b) f is a bounded function
(c) f has an global minimum at x = 0 (d) ¢¢f  is continuous " Œx R5. If | ( )|¢¢ £ " Œf x x R1 , and f f( ) ( ),0 0 0= = ¢  then which of the following can not be true ?

(a) f -ÊËÁ ˆ̃̄ =1
2

1
6

(b) f( )2 4= - (c) f( )- =2 3 (d) f
1
2

1
5

ÊËÁ ˆ̃̄ =6. Let f R:[ , ]- Æ3 4  such that ¢¢ >f x( ) 0 for all x Œ -[ , ]3 4 , then which of the following are always
true ?
(a) f x( ) has a relative minimum on ( , )-3 4
(b) f x( ) has a minimum on [ , ]-3 4
(c) f x( ) has a maximum on [ , ]-3 4
(d) if f f( ) ( )3 4= , then f x( ) has a critical point on [ , ]-3 4
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7. Let f x( ) be twice differentiable function such that ¢¢ >f x( ) 0 in [ , ].0 2  Then :
(a) f f f c( ) ( ) ( ),0 2 2+ =  for atleast one c c, ( , )Œ 0 2
(b) f f f( ) ( ) ( )0 2 2 1+ <
(c) f f f( ) ( ) ( )0 2 2 1+ >
(d) 2 0 2 3 2

3
f f f( ) ( )+ > ÊËÁ ˆ̃̄

8. Let g x( ) be a cubic polynomial having local maximum at x = -1 and ¢g x( ) has a local minimum
at x = 1. If g( ) ,- =1 10  g( ) ,3 22= -  then :
(a) perpendicular distance between its two horizontal tangents is 12
(b) perpendicular distance between its two horizontal tangents is 32
(c) g x( ) = 0 has atleast one real root lying in interval (–1, 0)
(d) g x( ) = 0, has 3 distinct real roots9. The function f x x x x( ) ( )= - + + +2 3 2 2 53 2l l  has a maximum and a minimum for :

(a) l Œ - •( , )4 (b) l Œ -•( , )0 (c) l Œ -( , )3 3 (d) l Œ •( , )110. The function f x x x x x( ) ln= + + +ÊËÁ ˆ̃̄ - -1 1 12 2  is :

(a) strictly increasing " Œx ( , )0 1 (b) strictly decreasing " Œ -x ( , )1 0
(c) strictly decreasing for x Œ -( , )1 0 (d) strictly decreasing for x Œ( , )0 111. Let m and n be positive integers and x y, > 0 and x y k+ = , where k is constant. Let 
f x y x y

m n( , ) ,=  then :

(a) f x y( , ) is maximum when x mk

m n
= +

(b) f x y( , ) is maximum where x y=
(c) maximum value of f x y( , ) is m n k

m n

n m m n

m n

+++( )

(d) maximum value of f x y( , ) is k m n

m n

m n m n

m n

+ ++( )12. The straight line which is both tangent and normal to the curve x t y t= =3 22 3,  is :

(a) y x+ - =3 1 0( ) (b) y x- - =3 1 0( )

(c) y x+ - =2 2 0( ) (d) y x- - =2 2 0( )13. A curve is such that the ratio of the subnormal at any point to the sum of its co-ordinates is equal 
to the ratio of the ordinate of this point to its abscissa. If the curve passes through (1, 0), then
possible equation of the curve(s) is :

(a) y x x= ln (b) y
x

x
= ln (c) y

x

x

= -2 1
2

( ) (d) y
x

x
= -1

2

2
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14. A parabola of the form y ax bx c a= + + >2 0( ) intersects the graph of f x

x

( ) = -1 42
. The

number of possible distinct intersection(s) of these graph can be :
(a) 0 (b) 2 (c) 3 (d) 415. Gradient of the line passing through the point (2, 8) and touching the curve y x= 3, can be :

(a) 3 (b) 6 (c) 9 (d) 1216. The equation x x a+ =cos  has exactly one positive root, then :
(a) a Œ( , )0 1 (b) a Œ( , )2 3 (c) a Œ •( , )1 (d) a Œ -•( , )117. Given that f x( ) is a non-constant linear function. Then the curves :
(a) y f x= ( ) and y f x= -1( ) are orthogonal

(b) y f x= ( ) and y f x= --1( ) are orthogonal

(c) y f x= -( ) and y f x= -1( ) are orthogonal

(d) y f x= -( ) and y f x= --1( ) are orthogonal

18. Let f x e t t t t
t

x

( ) ( ) ( ) ( )= - + -Ú 3 2

0

2 2011 20121 1 2  at ( )x > 0  then :

(a) The number of point of inflections is atleast 1
(b) The number of point of inflections is 0
(c) The number of point of local maxima is 1
(d) The number of point of local minima is 119. Let f x x ax b( ) sin= + + . Then f x( ) = 0 has :
(a) only one real root which is positive if a b> <1 0,
(b) only one real root which is negative if a b> >1 0,
(c) only one real root which is negative if a b< - <1 0,
(d) only one real root which is positive if a b< - <1 0,20. Which of the following graphs represent function whose derivatives have a maximum in the
interval (0, 1) ?

(a) (b)
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(c) (d)

21. Consider f x x x( ) sin cos ,= + -5 5 1  x Œ ÈÎÍ ˘̇̊0
2

, p , which of the following is/are correct ?

(a) f is strictly decreasing in 0
4

, pÈÎÍ ˘̇̊
(b) f is strictly increasing in p p

4 2
,ÈÎÍ ˘̇̊

(c) There exist a number ‘ ’c  in 0
2

, pÊËÁ ˆ̃̄ such that ¢ =f c( ) 0

(d) The equation f x( ) = 0 has only two roots in 0
2

, pÈÎÍ ˘̇̊
22. Let f x

x x x

x
( ) ln ;

;
= >=ÈÎÍ +2 1 0

0 0
a

If f x( ) satisfies rolle’s theorem in interval [0, 1], then a can be :

(a) - 1
2

(b) - 1
3

(c) - 1
4

(d) -1

23. Which of the following is/are true for the function f x
t

t
dt x

x

( ) cos ( )= >Ú 0
0

 ?

(a) f x( ) is monotonically increasing in ( ) ,( )4 1
2

4 1
2

n n n N- +ÊËÁ ˆ̃̄ " Œp p
(b) f x( ) has a local minima at x n n N= - " Œ( )4 1

2
p

(c) The points of inflection of the curve y f x= ( ) lie on the curve x xtan + =1 0
(d) Number of critical points of y f x= ( ) in ( , )0 10p  are 1924. Let F x f x f x F( ) ( ( )) ( ( )) , ( )= + ¢ =2 2 0 6 , where f x( ) is a thrice differentiable function such that 
| ( )| [ , ]f x x£ " Œ -1 1 1 , then choose the correct statement(s)
(a) there is atleast one point in each of the intervals (–1, 0) and (0, 1) where | ( )|¢ £f x 2
(b) there is atleast one point in each of the intervals (–1, 0) and (0, 1) where F x( ) £ 5
(c) there is no point of local maxima of F x( ) in (–1, 1)
(d) for some c Œ -( , )1 1 , F c( ) ,≥ 6  ¢ =F c( ) 0 and ¢¢ £F c( ) 0
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25. Let f x

x x x x

x x

x x

( )

;

sin ;

cos ;

= + - - £ <£ <+ £ £
Ï
ÌÔÔ
Ó

3 2 10 1 0

0
2

1
2

pp pÔÔ
then f x( ) has :

(a) local maximum at x = p
2

(b) local minimum at x = p
2

(c) absolute maximum at x = 0 (d) absolute maximum at x = -126. Minimum distance between the curves y x
2 1= -   and x y

2 1= -  is equal to :

(a) 2
4

(b) 3 2
4

(c) 5 2
4

(d) 7 2
427. For the equation e

x

x-+ =
1

l which of the following statement(s) is/are correct ?

(a) When l Œ •( , )0  equation has 2 real and distinct roots
(b) When l Œ -• -( , )e

2  equation has 2 real and distinct roots

(c) When l Œ •( , )0  equation has 1 real root
(d) When l Œ -( , )e 0  euqation has no real root28. If y mx= + 5 is a tangent to the curve x y ax by

3 3 3 3= +  at P( , ),1 2  then

(a) a b+ = 18
5

(b) a b> (c) a b< (d) a b+ = 19
529. If ( ( ) )f x - 1  ( ) ( ( ) )x x f x

2 21 1+ + - +  ( )x x
4 2 1 0+ + =" Œ -x R { }0  and f x( ) ,π ± 1 then which of the following statement(s) is/are correct ?

(a) | ( )| { }f x x R≥ " Œ -2 0 (b) f x( ) has a local maximum at x = -1

(c) f x( ) has a local minimum at x = 1 (d) (cos ) ( )x f x dx =-Ú 0p
p

1. (c, d) 2. (a, c, d) 3. (a, c) 4. (a, c) 5. (a, b, c, d) 6. (b, c, d)7. (c, d) 8. (b, d) 9. (a, b, c, d) 10. (a, c) 11. (a, d) 12. (c, d)13. (a, d) 14. (b, c, d) 15. (a, d) 16. (b, c) 17. (b, c) 18. (a, d)19. (a, b, c) 20. (a, b) 21. (a, b, c, d) 22. (b, c) 23. (a, b, c) 24. (a, b, d)25. (a, d) 26. (b) 27. (b, c, d) 28. (b, d) 29. (a, b, c, d)
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Paragraph for Question Nos. 1 to 2
Let y f x= ( ) such that xy x y= + + 1, x RŒ - { }1  and g x xf x( ) ( )=1. The minimum value of g x( ) is :

(a) 3 2- (b) 3 2+ (c) 3 2 2- (d) 3 2 2+2. There exists two values of x x, 1 and x2 where ¢ =g x( ) 1
2

, then | | | |x x1 2+ =
(a) 1 (b) 2 (c) 4 (d) 5Paragraph for Question Nos. 3 to 5

Let f x

x x

x

x x

( )
;
;

( ) ;
= - £ £< £- < £

È
ÎÍÍ

1 0 1
0 1 2

2 2 32
 and g x f t dt

x

( ) ( )= Ú
0

.

Let the tangent to the curve y g x= ( ) at point P whose abscissa is 5
2

 cuts x-axis in point Q.

Let the perpendicular from point Q on x-axis meets the curve y g x= ( ) in point R.3. g( )1 =
(a) 0 (b) 1

2
(c) 1 (d) 24. Equation of tangent to the curve y g x= ( ) at P is :

(a) 3 12 1y x= + (b) 3 12 1y x= - (c) 12 3 1y x= - (d) 12 3 1y x= +5. If ‘ ’q  be the angle between tangents to the curve y g x= ( ) at point P and R; then tan q equals to :

(a) 5
6

(b) 5
14

(c) 5
7

(d) 5
12Paragraph for Question Nos. 6 to 8

Let f x x( ) ( , )< " Œ -•0 0  and f x x( ) ( , )> " Œ •0 0  also f( ) .0 0=  Again ¢ < " Œ -• -f x x( ) ( , )0 1  and ¢ >f x( ) 0 " Œ - •x ( , )1  also ¢ - =f ( )1 0 given lim ( )
x

f xÆ-• = 0 and 
lim ( )
x

f xÆ• = • and function is twice differentiable.

6. If ¢¢ > " Œ - •f x x( ) ( , )0 1  and ¢ =f ( )0 1 then number of solutions of equation f x x( ) =  is :
(a) 2 (b) 3 (c) 4 (d) None of these7. If ¢¢ < " Œ •f x x( ) ( , )0 0  and ¢ =f ( )0 1 then number of solutions of equation f x x( ) = 2 is :

(a) 1 (b) 2 (c) 3 (d) 4
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8. The minimum number of points where ¢¢f x( ) is zero is :
(a) 1 (b) 2 (c) 3 (d) 4Paragraph for Question Nos. 9 to 11

In the given figure graph of :
y p x x a x a x a

n n n

n= = + + + +- -( ) ......1
1

2
2  is given.

9. The product of all imaginary roots of p x( ) = 0 is :
(a) -2 (b) -1 (c) -1 2 (d) none of these10. If p x k( ) + = 0 has 4 distinct real roots a b g d, , ,  then [ ] [ ] [ ] [ ],a b g d+ + +  (where []◊  denotes
greatest integer function) is equal to :
(a) -1 (b) -2 (c) 0 (d) 111. The minimum number of real roots of equation ( ( )) ( ) ( )¢ + ¢¢ =p x p x p x

2 0 are :

(a) 3 (b) 4 (c) 5 (d) 6Paragraph for Question Nos. 12 to 14
The differentiable function y f x= ( ) has a property that the chord joining any two points 
A x f x( , ( ))1 1  and B x f x( , ( ))2 2  always intersects y-axis at ( , ).0 2 1 2x x  Given that f( )1 1= -  ,
then :

12. f x dx( )
0

1 2Ú  is equal to :

(a) 1
6

(b) 1
8

(c) 1
12

(d) 1
2413. The largest interval in which f x( ) is monotonically increasing, is :

(a) -•ÊËÁ ˘̇̊, 1
2

(b) - •ÈÎÍ ˆ̃̄1
2

, (c) -•ÊËÁ ˘̇̊, 1
4

(d) - •ÈÎÍ ˆ̃̄1
4

,14. In which of the following intervals, the Rolle’s theorem is applicable to the function 
F x f x x( ) ( )= +  ?
(a) [ , ]-1 0 (b) [ , ]0 1 (c) [ , ]-1 1 (d) [ , ]0 2
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(3, 2)(–2, 2)



Paragraph for Question Nos. 15 to 16
Let f x xe ye f y dy

y x( ) ( ) ( )= + +Ú1
0

1
 where x and y are independent variables.

15. If complete solution set of ‘ ’x   for which function h x f x x( ) ( )= + 3  is strictly increasing is ( , )-• k

then 4
3

e
kÈÎÍ ˘̇̊ equals to : (where []◊  denotes greatest integer function):

(a) 1 (b) 2 (c) 3 (d) 416. If acute angle of intersection of the curves x y

2 3
1
3

0+ + =   and y f x= ( ) be q then tan q equals to :

(a) 8
25

(b) 16
25

(c) 14
25

(d) 4
5

1. (d) 2. (c) 3. (b) 4. (c) 5. (b) 6. (d) 7. (b) 8. (a) 9. (d) 10. (a)11. (b) 12. (d) 13. (c) 14. (b) 15. (c) 16. (a)
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1. Column-I gives pair of curves and column-II gives the angle q between the curves at their
intersection point. Column-I Column-II(A) y x y x= =sin , cos (P) p

4(B) x y y

x

2
2

4 8
4

= = +, (Q) p
2

(C) x y
2 2

18 8
1+ = , x y

2 2 5- = (R) tan -1 3

(D) xy x y= - =1 52 2, (S) tan -1 5(T) tan ( )-1 2 22. Column-I Column-II(A) (sin ) (cos ) (cos ,sin )cos sin- -- -- " Œ1 11 1
1 1x x x

x x (P) Always positive

(B) (cos ) (sin ) ,sin cos
x x x

x x- " Œ ÊËÁ ˆ̃̄p p
4 2

(Q) Always negative

(C) (sin ) (cos ) ,sin sin
x x x

x x- " Œ ÊËÁ ˆ̃̄0
2
p (R) May be positive or negative 

for some values of x(D) (ln (ln )) (ln ) ( , )ln(ln ) ln
x x x e

x x e- " Œ • (S) May result in zero for some 
of values of x(T) Indeterminate

3. Let f x
x

x

x g x
x x

x R h x
x

x

( )
( )

, ( ) , ( )
( )

= -- " π = - " Œ ++3

3

4 2 34
1

1 2
4

4
1 3

1" π -x ,

Column-I Column-II(A) The number of possible distinct real roots of
equation f x c( ) =  where c ≥ 4 can be

(P) 0

(B) The number of possible distinct real roots of
equation g x c( ) ,=  where c ≥ 0 can be

(Q) 1

 (C) The number of possible distinct real roots of
equation h x c( ) ,=   where c ≥ 1 can be

(R) 2
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(D) The number of possible distinct real roots of
equation g x c( ) =  where - < <1 0c  can be

(S) 3

(T) 44. Column-I Column-II(A) If a b g, ,  are roots of x x x
3 23 2 4 0- + + =  and 

y
x

x

x x

x

x x x
= + - + - - + - - -1

2a a ba b ga b g( ) ( ) ( )( )( )

then value of y at x = 2 is :

(P) 2

(B) If x ax
3 1 0+ + =  and x ax

4 1 0+ + =  have a common
roots then the value of | |a  can be equal to

(Q) 3

(C) The number of local maximas of the function 
x x

2 4 5+ +cos  is more than
(R) 4

(D) If f x x x x( ) | | | | ,= + - +2 3 12 13 2  where x Œ -[ , ]1 2  then
greatest value of f x( ) is more than

(S) 5

(T) 05. Column-I Column-II(A) Maximum value of 

f x

x x

( ) log= + + -ÊËÁ ˆ̃̄
2

4
2 2

(P) 0

(B)
The value of 4 1 21

1 1
cot -=

•
=Â Â+ÊËÁÁ ˆ̃̃̄ÈÎÍÍ ˘̇̇̊ =

n k

n

k

([]◊  represent greatest integer function)

(Q) 1

(C) Let f x x x x( ) sin ,= >p 0 then number of points in 
( , )0 2  where ¢f x( ) vanishes, is

(R) 2

(D) lim
x

x

x

eÆ + -ÈÎÍ ˘̇̊ =
0 1

([]◊  represent greatest integer function)

(S) 3
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6. Consider the function f x
x

ax x( ) = - +ln

8
2 and a ≥ 0 is a real constant :

Column-I Column-II(A) f x( ) gives a local maxima at (P)
a x= =1 1

4
;

(B) f x( ) gives a local minima at (Q)
a x

a a> = - -1 1
4

2
;

(C) f x( ) gives a point of inflection for (R) 0 1£ <a(D) f x( ) is strictly increasing for all 
x RŒ + (S)

a x
a a> = + -1 1

4

2
;

7. The function f x ax bx cx d( ) = + + +3 2  has its non-zero local minimum and maximum values
at x = -2 and x = 2 respectively. If ‘ ’a  is one of the root of x x

2 6 0- - = , then match the
following : Column-I Column-II(A) The value of ‘ ’a  is (P) 0(B) The value of ‘ ’b  is (Q) 24(C) The value of ‘ ’c  is (R) Greater than 32(D) The value of ‘ ’d  is (S) –28. Column-I Column-II(A) The ratio of altitude to the radius of the

cylinder of maximum volume that can be
inscribed in a given sphere is

(P) 1
2

(B) The ratio of radius to the altitude of the cone of 
the greatest volume which can be inscribed in a 
given sphere is

(Q) 2

(C) The cone circumscribing the sphere of radius 
‘ ’r  has the minimum volume if its semi vertical
angle is q, then 33 sin q =

(R) 32
3

(D) The greatest value of x y
3 4 if 2 3 7x y+ = , 

x ≥ 0, y ≥ 0 is
(S) 11
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1. A Æ T ; B Æ R ; C Æ Q ; D Æ Q 2. A Æ R, S ; B Æ Q ; C Æ R, S ; D Æ Q3. A Æ Q, R ; B Æ R, S ; C Æ Q, R, S ; D Æ P, R, T4. A Æ P ; B Æ P ; C Æ T ; D Æ P, Q, R, T5. A Æ Q ; B Æ S ; C Æ R ; D Æ  P6. A Æ Q ; B Æ S ; C Æ P ; D Æ  R7. A Æ S ; B Æ P ; C Æ Q ; D Æ  R8. A Æ Q ; B Æ P ; C Æ S ; D Æ R
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1. A conical vessel is to be prepared out of a circular sheet of metal of unit radius. In order that the
vessel has maximum volume, the sectorial 323area that must be removed from the sheet is A1

and the area of the given sheet is A2. If A

A
m n

2

1
= + , where m n N, ,Œ  then m n+  is equal to.

2. On [ , ]1 e , the least and greatest vlaues of f x x x( ) ln= 2  are m  and M respectively, then 
[ ]M m+  is : (where [ ] denotes greatest integer function)3. If f x

px

e

x
x

x
( ) = - +2

2
 is a decreasing function for every x £ 0. Find the least value of p2 .

4. Let f x
xe x

x ax x x

ax

( ) ,
,

.= £+ - >ÏÌÓ 0
02 3  Where a is a positive constant. The interval in which ¢f x( )

is increasing is k

a

a

l
, .ÈÎÍ ˘̇̊  Then k l+  is equal to5. Find sum of all possible values of the real parameter ‘ ’b  if the difference between the largest and 

smallest values of the function f x x bx( ) = - +2 2 1 in the interval [0, 1] is 4.6. Let ‘ ’q  be the angle in radians between the curves x y
2 2

36 4
1+ =  and x y

2 2 12+ = . If 

q = ÊËÁ ˆ̃̄-tan ;1

3
a  Find the value of a.

7. Let set of all possible values of l such that f x e e x
x x( ) ( )= - + +2 1 2l  is monotonically

increasing for " Œx R is ( , ].-• k  Find the value of k.8. Let a b c, ,  and d be non-negative real number such that a b
5 5 1+ £  and c d

5 5 1+ £ . Find the
maximum value of a c b d

2 3 2 3+ .9. There is a point ( , )p q  on the graph of f x x( ) = 2 and a point ( , )r s  on the graph of g x x( ) ,= -8
where p > 0 and r > 0. If the line through ( , )p q  and ( , )r s  is also tangent to both the curves at
these points respectively, then find the value of ( )p r+ .10. f x y x( ) max| sin |= -2  where y RŒ  then determine the minimum value of f x( ).11. Let f x a t t a t t dt

x

( ) (( )( ) ( )( ))= - + + - + + +Ú 1 1 1 12 2 4 2

0

. Then the total number of integral

values of ‘ ’a  for which ¢ =f x( ) 0 has no real roots is12. The number of real roots of the equation x e
x2013 2014 0+ =  is13. Let the maximum value of expression y

x x

x x

= -+ -4 2

6 32 1
 for x > 1 is p

q
 where p and q are

relatively prime positive integers. Find the value of ( )p q+ .
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14. The least positive value of the parameter ‘ ’a  for which there exists atleast one line that is
tangent to the graph of the curve y x ax= -3 , at one point and normal to the graph at another

point is p
q

; where p and q are relatively prime positive integers. Find product pq.

15. Let f x x x t( ) = + -2 22  and f x( ) = 0 has two roots a ( )t  and b a b( )( )t <  where t is a real

parameter. Let I t f x dx( ) ( ) .= Úab  If the maximum value of I t( ) be l and | |l = p

q
 where p and q are

relatively prime positive integers. Find the product ( ).pq16. A tank contains 100 litres of fresh water. A solution containing 1 gm/litre of salt runs into the
tank at the rate of 1 lit/min. The homogenised mixture is pumped out of the tank at the rate of 3 
lit/min. If T  be the time when the amount of salt in the tank is maximum.
Find [ ]T  (where []◊  denotes greatest integer function)17. If f x( ) is continuous and differentiable in [ , ]-3 9  and ¢ Œ - " Œ -f x x( ) [ , ] ( , )2 8 3 9 .  Let N be the
number of divisors of the greatest possible value of f f( ) ( ),9 3- -  then find the sum of digits of 
N.18. It is given that f x( ) is defined on R satisfying f( )1 1=  and for " Œx R ,
f x f x( ) ( )+ ≥ +5 5 and f x f x( ) ( ) .+ £ +1 1 If g x f x x( ) ( ) ,= + -1  then g( )2002 =19. The number of normals to the curve 3 43

y x=  which passes through the point ( , )0 1  is20. Find the number of real root(s) of the equation ae x
xx = + +1
2

2
  ; where a is positive constant.21. Let f x ax x x x( ) cos sin cos= + + +2  is defined for " Œx R and a RŒ  and is strictely increasing

function. If the range of a is m

n
, ,•ÈÎÍ ˆ̃̄  then find the minimum value of ( ) .m n-22. If p1 and p2 are the lengths of the perpendiculars from origin on the tangent and normal drawn 

to the curve x y
2 3 2 3 2 36+ =  respectively. Find the value of 4 1

2
2
2

p p+ .

1. 9 2. 2 3. 1 4. 1 5. 1 6. 2 7. 38. 1 9. 5 10. 2 11. 3 12. 1 13. 7 14. 1215. 12 16. 27 17. 3 18. 1 19. 1 20. 1 21. 922. 6

ooo
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1. a x a
x

e
dx

x

x

ln ln ln+ ◊ ÊËÁ ˆ̃̄ÊËÁÁ ˆ̃̃̄ =Ú
(a) a

e

x
C

x

x

ln
ÊËÁ ˆ̃̄ +2

(b) a
x

e
C

x

x

ln
ÊËÁ ˆ̃̄ +

(c) a
x

e
C

x

x+ ÊËÁ ˆ̃̄ +ln (d) None of these2. The value of :

lim ......
n n n n n n n n nÆ• + + + + + + +ÊËÁÁ ˆ̃̃̄1

1

1

2

1

3

1

2

 is :

(a) 2 1- (b) 2 2 1( )- (c) 2 1+ (d) 2 2 1( )+3. If 
sin

sin( )
log sin( ) ,

x

x
dx Ax B x C- = + - +Ú a a  then value of ( , )A B  is :

(a) (sin ,cos )a a (b) (cos ,sin )a a (c) ( sin ,cos )- a a (d) ( cos ,sin )- a a4. The value of the integral 
log( )

( )

x

x

dx

2

2

0

2
2

2

++Ú  is :

(a)
2

3
2

5

12
2

1

4
3

1
tan log log

- + - (b)
2

3
2

5

12
2

1

12
3

1
tan log log

- - -
(c)

2

3
2

5

12
2

1

12
3

1
tan log log

- + + (d)
2

3
2

5

12
2

1

12
3

1
tan log log

- - +
5. If I

x

x

dx1

8

4

0

1
1

1

= ++Ú  and I
x

x

dx2

9

3

0

1
1

1

= ++Ú , then :

(a) I I1 21 1> <, (b) I I1 21 1< >, (c) 1 1 2< <I I (d) I I2 1 1< <
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6. Let f :( , ) ( , )0 1 0 1Æ  be a differentiable function such that ¢ πf x( ) 0 for all x Œ( , )0 1  and 

f
1

2

3

2

ÊËÁ ˆ̃̄ = . Suppose for all x

f s ds f s ds

f t f xt x

xt

, lim

( ( )) ( ( ))

( ) ( )Æ
- - -

-
Ê
Ë
ÁÁ ÚÚ 1 1

2 2

00ÁÁÁÁ
ˆ
¯
˜̃̃
˜̃̃ = f x( ). Then the value 

of f
1

4

ÊËÁ ˆ̃̄
 belongs to :

(a)
7

4

15

4
,

ÏÌÓ ¸̨̋
(b)

7

3

15

3
,

ÏÌÓ ¸̨̋
(c)

7

2

15

2
,

ÏÌÓ ¸̨̋
(d) { , }7 15

7. If f( ) ( cos sin ),q q q= - -4

3
1

6 6
 then

lim ......
n n

f
n

f
n

f
n

f
n

nÆ• ÊËÁ ˆ̃̄ + ÊËÁ ˆ̃̄ + ÊËÁ ˆ̃̄ + + ÊË1 1 2 3 Á ˆ̃̄ÈÎÍÍ ˘̇̇̊ =
(a)

1 1

2

- cos
(b) 1 2- cos (c)

sin2

2
(d)

1 2

2

- cos

8. The value of 
( )

( )

x x

x

dx

6 3

3 3

0

1

2 1

-+Ú  is equal to :

(a) - 1

6
(b) - 1

12
(c) - 1

18
(d) - 1

36

9. 2

1 1

0

1

0

1

2
sin tan

- -- =ÚÚ x

x
dx

x

x
dx

(a)
p
8

2ln (b)
p
4

2ln (c)
p

2 2

2ln (d)
p
2

2ln

10. Let f x( ) be a differentiable function such that f x x e f x t dt
t

x

( ) ( ) ,= + --Ú2

0

 then f x dx( ) =Ú
0

1

(a)
1

3
(b)

1

4
(c)

7

12
(d)

5

1211. If ¢ = + Úf x f x f x dx( ) ( ) ( )

0

1

 and given f( ) ,0 1=  then f x dx( )Ú  is equal to :

(a)
2

3

3

1- + --ÊËÁ ˆ̃̄ +
e

e
e

e
x C

x
(b)

2

3

1

3- + --ÊËÁ ˆ̃̄ +
e

e
e

e
x C

x

(c)
3

2

1

3- + ++ÊËÁ ˆ̃̄ +
e

e
e

e
x C

x
(d)

2

2

1

3- + -+ÊËÁ ˆ̃̄ +
e

e
e

e
x C

x

(where C is an arbitrary constant.)



12. For any x RŒ , and f be a continuous function. Let I tf t t dt

x

x

1

1

2

2

2= -+ Ú ( ( )) ,

sin

cos

 

I f t t dt

x

x

2

1

2

2

2= -+ Ú ( ( )) ,

sin

cos

 then I1 =
(a) I 2 (b)

1

2
2I (c) 2 2I (d) 3 2I

13. If the integral 
5

2
2

tan

tan
ln|sin cos |

x dx

x
x a x x C- = + - +Ú , then ‘ ’a  is equal to :

(a) 1 (b) 2 (c) -1 (d) -214.  
( )

( )

2

1
2

++ +Ú x dx

x x

 is equal to :

(a)
x

x x

C+ + +
1

(b)
2

1

x

x x

C+ + +
(c)

-+ + +2

1

x

x x

C (d)
-+ + +x

x x

C

1

(where C is an arbitrary constant.)

15. Evaluate 

x x x x dx

x

+ -ÊËÁ ˆ̃̄ - -ÊËÁ ˆ̃̄
-Ú 2 1 2

1

23 26

23

 ; x Œ( , )0 1  :

(a) 2

1

6 x C+ (b) 2

1

12 x C+
(c) 2

1

3 x C+ (d) None of these16. dx

x

x C

1

1

2

1- = +-Ú
tan

sin ( sin ) ,l l  then l =
(a) 2 (b) 3 (c) 2 (d) 517. dx

x x
5 2 7 23

1( )+Ú  is equal to :

(a) - +ÊËÁ ˆ̃̄ +x

x
C

1
1 6

(b) 6
1

1 6
x

x
C

+ÊËÁ ˆ̃̄ +-
(c)

x

x
C+ÊËÁ ˆ̃̄ +

1

5 6

(d) - +ÊËÁ ˆ̃̄ +x

x
C

1

5 6

18. If I x dxn

n= Ú(sin ) ; n NŒ , then 5 64 6I I-  is equal to :

(a) sin (cos )x x C◊ +5
(b) sin cos2 2x x C+

(c)
sin

[ cos cos ]
2

8
1 2 2 2

2x
x x C+ - + (d)

sin
[ cos cos ]

2

8
1 2 2 2

2x
x x C+ + +
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19. x

a bx

dx

2

2
( )+Ú  equals to :

(a)
1

3

2

b

a bx a a bx
a

a bx
C+ - + - +ÊËÁÁ ˆ̃̃̄ +ln| | (b)

1
2

3

2

b

a bx a a bx
a

a bx
C+ - + - +ÊËÁÁ ˆ̃̃̄ +ln| |

(c)
1

2
3

2

b

a bx a a bx
a

a bx
C+ + + - +ÊËÁÁ ˆ̃̃̄ +ln| | (d)

1
2

3

2

b

a bx a a ax
a

a bx
C+ - + - +ÊËÁÁ ˆ̃̃̄ +ln| |

20. 8 13

1

43 38

13 5 4

x x

x x

dx
++ + =Ú

( )

(a)
x

x x

C

39

13 5 3
3 1( )+ + + (b)

x

x x

C

39

13 5 3
1( )+ + +

(c)
x

x x

C

39

13 5 5
5 1( )+ + + (d) None of these

21. cos cos cos

cos cos cos cos cos

6 6 4 15 2 10

10 5 3 5
2

x x x

x x x x

+ + ++ + x

dx f x C
ÊËÁ ˆ̃̄ = +Ú ( ) , then f( )10  is equal to :

(a) 20 (b) 10 (c) 2 10sin (d) 2 10cos22. ( )1
1

1+ - =- + -Ú x x e dx
x x

(a) ( )x e C
x x+ ++ -

1
1

(b) ( )x e C
x x- ++ -

1
1

(c) - ++ -
xe C

x x
1

(d) xe C
x x+ - +1

23. If e
x

x
x dx e g x K

x x2

1 4

2tan

tan
( ) ,+ + +ÊËÁ ˆ̃̄ÊËÁ ˆ̃̄ = ◊ +Ú cosec

p
 then g

5

4

pÊËÁ ˆ̃̄ =
(a) 0 (b) 1 (c) -1 (d) 224. e

x x x x x

x x

dx
x x xsin cos cos sin cos

cos

+Ú - +ÊËÁÁ ˆ̃̃̄ =4 3

2 2

(a) e x
x

C
x x xsin cos

cos

+ -ÊËÁ ˆ̃̄ +1
(b) e x

x x
C

x x xsin cos

cos

+ -ÊËÁ ˆ̃̄ +1

(c) e
x x

C
x x xsin cos

cos

+ -ÊËÁ ˆ̃̄ +1
1

(d) e
x

x
C

x x xsin cos

cos

+ -ÊËÁ ˆ̃̄ +1

25. The value of the definite integral 
1

1

2

0

1 + + ++ +Ú x x x dx

x x

dx is :

(a)
1

3
2 1

1 2
( )- (b)

2

3
2 1

1 2
( )-

(c)
2

3
2 1

3 2
( )- (d)

1

3
2 1

3 2
( )-
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26. x x dx
x

2
1

2 1
+ +Ú ( ln )

(a) x C
x2 + (b) x x C

2
ln + (c) x C

x
x

( ) + (d) ( )x C
x x +27. If 

cosec
2

2010 2010

2010x

x

dx
f x

g x

C
- = - +Ú

cos

( )

( ( ))

; where f
p
4

1
ÊËÁ ˆ̃̄ = ;  then the number of solutions of

the equation 
f x

g x
x

( )

( )
{ }=  in [ , ]0 2p  is/are : (where {}◊  represents fractional part function)

(a) 0 (b) 1 (c) 2 (d) 328.  x x x
x

dx
x

(ln ) ln
2 1+ +ÊËÁ ˆ̃̄Ú  is equal to :

(a) x x
x

C
x

(ln )
2 1-ÊËÁ ˆ̃̄ + (b) x x x C

x
(ln )- +

(c) x
x

C
x (ln )

2

2
+ (d) x x C

x
ln +

29. If I
x

x x x

= -- +Ú 2

3 4 2

1

2 2 1

 is equal to :

(a)
2 2 1

4 2

2

x x

x

C
- + + (b)

2 2 1
4 2

x x

x
C

- + +
(c)

2 2 1
4 2

x x

x
C

- + + (d)
2 2 1

2

4 2

2

x x

x

C
- + +

30. I
x

x

dx= -+ÊËÁÁ ˆ̃̃̄Ú ln

(ln )

1

1
2

2

 is equal to :

(a)
x

x

C
2

1+ + (b)
ln

(ln )

x

x

C
2

1+ + (c)
x

x

C

1
2+ +

(ln )

(d) e
x

x

C
x

2
1+ÊËÁ ˆ̃̄ +

31. I
dx

x x

k
x

x
C= - + = -+ +Ú

( ) ( )1 2

1

23 54

4 , then ‘ ’k  is equal to :

(a)
1

3
(b)

2

3
(c)

3

4
(d)

4

332. 1

1

1

7

7

7-+ = + + +Ú x

x x

dx P x Q x C

( )

log| | log| | , then :

(a) 2 7 0P Q- = (b) 2 7 0P Q+ = (c) 7 2 0P Q+ = (d) 7 2 1P Q- =33. I
x x

x x

dx= --Ú sin cos

sin cos

8 8

2 2
1 2

 is equal to :

(a) sin2x C+ (b)
sin2

2

x
C+ (c)

- +sin2

2

x
C (d) - +2 2sin x C
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34. I
x d x

x x

= + =Ú (sin ) (tan )

sin cos

2
1 3 1 3

2 3 2 3

(a)
1

2

1
2 3

1 3
ln( tan )+ +x C (b) ln( tan )1

2 3+ +x C

(c) 2 1
1 3 2 3

ln( tan )+ +x C (d)
1

2

1
2 3

2 3
ln( tan )+ +x C

35.  
( )

( )

( )
sin ( )2012

1 2012

2012

2

2

2012
1

x

x

x

dx- =-Ú
(a) (log ) ( )

sin ( )

2012

2 2012
2012

1

e C
x- + (b) (log ) ( )

sin ( )

2012

2 2012
2012

1

e C
x

x+ - +
(c) (log ) ( )

sin ( )

2012

2 2012
2012

1

e C
x- + (d)

( )

(log )

sin ( )
2012

1
2012

2012

2

- +x

e

C

(where C denotes arbitrary constant.)36. ( )

( )

x dx

x x x

++ + +Ú 2

3 3 1
2

 is equal to :

(a)
2

3 3 1

1
tan

( )

- +ÊËÁÁ ˆ̃̃̄ +x

x

C (b)
2

3 3 1

1
tan

( )

- +ÊËÁÁ ˆ̃̃̄ +x

x
C

(c)
1

3 3 1

1
tan

( )

- +ÊËÁÁ ˆ̃̃̄ +x

x
C (d)

2

3 3 1

1
tan

( )

- +ÊËÁÁ ˆ̃̃̄ +x

x

C

(where C is arbitrary constant.)37. f x g x f x g x

f x g x
g x

( ) ( ) ( ) ( )

( ) ( )
(log( ( )) log(

¢ - ¢ÊËÁÁ ˆ̃̃̄ - f x dx( )))Ú  is equal to :

(a) log
( )

( )

g x

f x
C

ÊËÁÁ ˆ̃̃̄ + (b)
1

2

2

g x

f x
C

( )

( )

ÊËÁÁ ˆ̃̃̄ +
(c)

1

2

2

log
( )

( )

g x

f x
C

ÊËÁÁ ˆ̃̃̄ÊËÁÁ ˆ̃̃̄ + (d) log
( )

( )

g x

f x
C

ÊËÁÁ ˆ̃̃̄ÊËÁÁ ˆ̃̃̄ +2

38. e x
x x

dx dx
x

ln + -ÊËÁ ˆ̃̄ÊËÁÁ ˆ̃̃̄ =ÚÚ 2 1

2

(a) e x C x C
x

ln + +1 2 (b) e x
x

C x C
x

ln + + +1

1 2

(c)
ln x

x
C x C+ +1 2 (d) None of these
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39. Maximum value of the function f x t x t dt( ) sin( )= +Úp p2

0

1

 over all real number x :

(a) p 2
1+ (b) p 2

2+ (c) p 2
3+ (d) p 2

4+40. Let ‘ ’f  is a function, continuous on [0, 1] such that f x( ) £ 5 " Œx [ , ]0 1  and 

f x
x

x( ) ,£ " Œ ÈÎÍ ˘̇̊2 1

2
1  then the smallest ‘ ’a  for which f x dx a( ) £Ú

0

1

 holds for all ‘ ’f  is :

(a) 5 (b)
5

2
2 2+ ln (c) 2

5

2
+ ÊËÁÁ ˆ̃̃̄

ln (d) 2 2
5

2
+ ÊËÁÁ ˆ̃̃̄

ln

41. Let I x d xn

n

e= Ú(ln ) ( ),
2

1

2

 then the value of 2 1I nIn n+ -  equals to :

(a) 0 (b) 2
2

e (c) e
2

(d) 142. Let a function f R R: Æ  be defined as f x x x( ) sin= + . The value of f x dx
-Ú 1

0

2

( )

p
 will be :

(a) 2
2p (b) 2 2

2p - (c) 2 2
2p + (d) p 2

43. The value of the definite integral e x x x x dx
x--Ú + + +ÊËÁ ˆ̃̄ + -ÊËÁ ˆ̃̄4

1

1

2 3 4
2 1 5 8ln  is equal to :

(a) 4e (b)
4

e
(c) 2e (d)

2

e

44. 2

3

2

3
10

0

[ ]

[ ]

[ ]

[ ]

x

x x

x

x x

dx
-
--Ú  is equal to (where [*] denotes greatest integer function.)

(a)
28

3
(b)

1

3
(c) 0 (d) None of these

45. If f x
x

x x
x( )

(ln )(ln ) ...
[ , )= + • " Œ •

1
1  then f x dx

e

( )

1

2Ú  equals is :

(a)
e

2
1

2

-
(b)

e
2

1

2

+
(c)

e e
2

2

2

-
(d) None of these

46. ( )sin( )

( )

y y y

y y

dy

2

2

0

4
4 5 2

2 8 11

- + -- +Ú  is equal to :

(a) 0 (b) 2 (c) -2 (d) None of these
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47. Let 
d

dx
F x

e

x

x

( ) ,

sin= ÊËÁÁ ˆ̃̃̄
 x > 0. If 

3
1

3

1

4

x
e dx F k F

xsin
( ) ( ),Ú = -  then one of the possible values of k,

is:

(a) 15 (b) 16 (c) 63 (d) 64

48. Value of lim
h

x

he

x

h

x e dx x e dx

he

h

Æ
-+ -

-
-Ú Ú-

0

2

0

2

0

1

2

1

2
p p

 is equal to :

(a) p p p
( )1

2
2- -

e (b) 2 1
2

2p p p
( )- -

e (c) p p p
( )1 - -

e (d) p p2
2

e
-49. Let f R R:

+ Æ  be a differentiable function with f( )1 3=  and satisfying :

f t dt y f t dt x f t dt

yxxy

( ) ( ) ( )= + ÚÚÚ
111

 " Œ +
x y R, , then f e( ) =

(a) 3 (b) 4 (c) 1 (d) None of these50. The value of lim

( )n
r

n
n r

n n rÆ• =
- +-Â

2
1

1

 equals :

(a)
p
2

(b)
p + 1

2
(c)

p + 2

2
(d)

p - 2

251. Calculate the reciprocal of the limit lim
x

t x

x

xe dtÆ• -Ú 2 2

0

(a) 0 (b) 1 (c) 2 (d) 352. Let L
n

n n

n

n n

n

n

= ◊ ++ ◊ + + ◊ ++ ◊ + + ◊ +Æ•lim
( ) ( ) ( )2 1

1 1

2 2

2 2

2 3

3
2 2 2 2 2 2 2

3

2

3+ ◊ + + + ◊ +ÊËÁ ˆ̃̄
n n

n n

n

......
( )

 then value

of e
L
 is :

(a) 2 (b) 3 (c) 4 (d)
3

253. The value of the definite integral 1 2
3 23

0

2 + + +ÊËÁ ˆ̃̄Ú x x x dx is :

(a) 4 (b) 5 (c) 6 (d) 754. The value of the definite integral 
ln x

x

dx
2

0
4+•Ú  is :

(a)
p ln3

2
(b)

p ln2

3

(c)
p ln2

4
(d)

p ln 4

3
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55. The value of the definite integral (( ) ( ) ( ) )x x x dx- + - + -Ú 5 5 5
2 3

0

10

 is :

(a)
125

3
(b)

250

3
(c)

125

6
(d)

250

456. The value of definite integral 
dx

x x( )( )1 1
9 2

0
+ +•Ú  equals to :

(a)
p

16
(b)

p
8

(c)
p
4

(d)
p
257. The value of the definite integral 

1 3

1 2
0

2 ++ÊËÁ ˆ̃̄Ú sin

sin

x

x
dx

p
 equals to :

(a)
p
2

(b) 1 (c)
1

2
(d)

p
4

58. The value of lim

(tan )

x

x

x dx

x
Æ•

-Ú
+ =1 2

0

2
1

(a)
p 2

16
(b)

p 2

4

(c)
p 2

2
(d) None of these

59. If 
x

x r

x r dx

r r

2 2
1

2013
2 2

1

2013
1

2+ÊËÁÁ ˆ̃̃̄ +ÊËÁÁ ˆ̃̃̄ == =Â ’( ) ( )1
2

1

2013
2

0

1 +ÊËÁÁ ˆ̃̃̄ -ÈÎÍÍ ˘̇̇̊
=’Ú r k

r

then k =
(a) 2013 (b) 2013! (c) 2013

2
(d) 2013

201360. f x x x x x( ) tan ln( )= - - + +-
2 1

1 2

(a) strictly increases " Œx R

(b) strictly increases only in ( , )0 •
(c) strictly decreases " Œx R

(d) strictly decreases in ( , )0 •  and strictly increases in ( , )-• 061. The value of the definite integral 
dx

x x x xtan cot sec+ + +Ú
cosec

0

2p
 is :

(a) 1
4

- p
(b)

p
4

1+ (c) p + 1

4
(d) None of these
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62. The value of the definite integral 
cos

cos cos( )

x

x x

dx

2

2 2

3

7

10+ -Ú  is :

(a) 2 (b) 1 (c)
1

2
(d) None of these

63. The value of the integral 
ln x

x
dx

e

e

-Ú1

2

 is :

(a)
3

2
(b)

5

2
(c) 3 (d) 5

64. The value of lim

( )

x

x

tg t dt

x
Æ

Ú
-p p

4

2

2
2

2

16

cosec

 is :

(a)
2

2p g( ) (b) - 4
2p g( ) (c) - 16

2p g( ) (d) -4 2g( )

65. The value of lim cos
n

k

n
n k

n

k

nÆ• = -Â
2

1

4
 equals :

(a)
1

4
4

1

16
4

1

16
sin cos+ - (b)

1

4
4

1

16
4

1

16
sin cos- +

(c)
1

16
1 4( sin )- (d)

1

16
1 4( cos )-66. For each positive integer n, define a function fn  on [0, 1] as follows :

f x

x

n
x

n

n n
x

n

n

n( )

sin

sin

sin

=
=< £< £

0 0

2
0

1

2

2

1 2

3

2

if

if

if

i

ppp
f

if

2 3

2

1
1

n
x

n

n

n

n

n
x

< £- < £

Ï
Ì
ÔÔÔÔ
Ó
ÔÔÔÔsin

p
Then the value of lim ( )

n
nf x dxÆ• Ú

0

1

 is :

(a) p (b)
p
2

(c)
1p (d)

2p
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67. Let n be a positive integer, then 

min{| |,| |,| |,......| |}x x x x n dx

n - - - -+Ú 1 2 3

0

1

 equals

(a)
( )n + 1

4
(b)

( )n + 2

4
(c)

( )n + 3

4
(d)

( )n + 4

468. For positive integers k n= 1 2 3, , ...... , , let Sk  denotes the area of DAOBk  (where ‘ ’O  is origin)

such that – =AOB
k

n
k

p
2

, OA = 1 and OB kk = . The value of the lim
n

k

k

n

n

SÆ• =Â1

2
1

 is :

(a)
2

2p (b)
4

2p (c)
8

2p (d)
1

2
2p69. If A r x dx

r

= -=’Ú ( )

1

2014

0

1

 and B r x dx

r

= +=’Ú ( )

0

2013

0

1

, then :

(a) A B= 2 (b) 2A B= (c) A B+ = 0 (d) A B=70. If f x
x x

( ) = +ÈÎÍ ˘̇̊
120 30

3

 defined in [0, 3], then ( ( ) )f x dx+ =Ú 2

0

1

(where []◊  denotes greatest integer function)

(a) 0 (b) 1 (c) 2 (d) 471. If f x
dt

t

g x

( ) ,

( )= +Ú
1

3
0

 g x t dt

x

( ) ( sin )

cos= +Ú 1
2

0

, then the value of ¢ ÊËÁ ˆ̃̄
f

p
2

 is equal to :

(a) 1 (b) -1 (c) 0 (d)
1

272. If f x

x

t f t dt

x

( ) ( ( ))= - ¢Ú1
4 2

2

2

4

 then ¢f ( )4  is :

(a)
4

9
(b)

16

9
(c)

64

9
(d)

32

973. Evaluate lim ......
n n n n nÆ• + + + + + + +ÊËÁÁ ˆ̃̃̄1

1

2

2

3

3

4

9

2

3 3

2

3 3

2

3 3
.

(a)
1

3
3ln (b)

ln9

3
(c)

ln 4

3
(d)

ln6

3

74. The value of cos

tan

tan

- -
+

Ê
Ë
ÁÁÁÁ

ˆ
¯
˜̃̃
˜Ú 1

2

2
0

2 1
2

1
2

x

x
dx

p
 is :

(a) p 2
(b)

p 2

2
(c) 2

2p (d) p 3
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75. Given a function ‘ ’g  continuous everywhere such that g t dt( ) =Ú 2

0

1

 and g( ) .1 5=
If f x x t g t dt

x

( ) ( ) ( )= -Ú1

2

2

0

, then the value of ¢¢¢ - ¢¢f f( ) ( )1 1  is :

(a) 0 (b) 1 (c) 2 (d) 376. If 
x x x

x x

dx x dx

3 4 2

2 2

0

2

0

2

3 3

cos sin
sin ,p p lp p- + =Ú Ú  then the value of l is :

(a)
p

12
(b)

p
8

(c)
p
4

(d)
p
3

77. 1

2

2

1

1

2

0

3
d

dx

x

x

dxtan
- -ÊËÁ ˆ̃̄ÊËÁÁ ˆ̃̃̄Ú  equals to :

(a)
p
3

(b) - p
6

(c)
p
2

(d) None of these

78. Let y x
x= { }

[ ]
 then the value of y dx

0

3Ú  equals to :

(where {}◊  and []◊  denote fractional part and greatest integer function respectively.)

(a) 1 (b)
11

6
(c) 3 (d)

5

679. tan
- =Ú 1

0

1
x

x
dx

(a)
sin x

x
dx

0

4pÚ (b)
x

x
dx

sin
0

2pÚ (c)
1

2
0

2

x

x
dx

sin

pÚ (d)
1

2
0

4

x

x
dx

sin

pÚ
80. The value of 3

1 12

0

4

x
x

x
x

dxsin cos-ÊËÁ ˆ̃̄Úp
 is :

(a)
8 2

3p (b)
24 2

3p
(c)

32 2

3p (d) None of these81. The number of values of x satisfying the equation :

8
28

3
4

3

2
1

1

2

11

t
t

dt

x

xx

x + +ÊËÁ ˆ̃̄ = + ++-Ú log

,

( )

 is :

(a) 0 (b) 1 (c) 2 (d) 3
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82. lim
......

lim
......

n n

n

n

n

nÆ • Æ •+ + + + - + + + +1 2 3 1 2 3
4 4 4

5

3 3 3

5
 is :

(a)
1

30
(b) zero (c)

1

4
(d)

1

5

83. The value of lim

(cos )

sin

cos

x

x

t dt

x xÆ
-

+
Ú -0

1

1

2 2
 is equal to :

(a) 0 (b) -1 (c)
2

3
(d) - 1

484. Consider a parabola y
x= 2

4
 and the point F ( , )0 1 .

Let A x y A x y A x y A x yn n n1 1 1 2 2 2 3 3 3( , ), ( , ), ( , ),...... , ( , ) are ‘ ’n  points on the parabola such 

xk > 0 and – = =OFA
k

n
k nk

p
2

1 2 3( , , , ...... , ). Then the value of lim ,
n

k

k

n

n
FAÆ• =Â1

1

 is equal to :

(a)
2p (b)

4p (c)
8p (d) None of these

85. The minimum value of f x e dt
x t

( )
| |= -Ú

0

4

 where x Œ[ , ]0 3  is :

(a) 2 1
2

e - (b) e
4

1- (c) 2 1
2

( )e - (d) e
2

1-
86. If 

cos
,

x

x
dx

0
2

•Ú = p
  then 

cos
3

0

x

x
dx

•Ú  is equals to :

(a)
p
2

(b)
p
4

(c) p (d)
3

2

p
87. 1

2 2
+ -ÊËÁ ˆ̃̄ =Ú sin cos sinx

x x
dx  :

(a)
1

2

+ +sin x
C (b) ( sin )1

2+ +x C (c)
1

1 + +
sin x

C (d) sin x C+
88. If I

nx

x
dxn = Ú sin( )

sin

2

2
0

p
, then the value of I

n+ 1

2

 is equal to ( )n IŒ  :

(a)
np
2

(b) p (c)
p
2

(d) 0

89. The value of function f x x t t dt

x

( ) ( )= + + +Ú1 2
2

1

ln ln   where ¢f x( )  vanishes is :

(a)
1

e
(b) 0 (c)

2

e
(d) 1

2+
e

 110 Advanced Problems in Methamatics for JEE



90. Let f  be a differentiable function on R and satisfies f x x e f x t dt
t

x

( ) ( )= + --Ú2

0

 ; then f x dx( )

0

1Ú
is equal to :

(a)
1

3
(b)

1

4
(c)

7

12
(d)

5

1291. The value of the definite integral 
cos

( / )

/ 2

2

2

1 5

x

x+- Úpp   equals to :

(a)
3

4

p
(b) p (c)

p
2

(d)
p
492. x x

x

e dx f x e C
x x

2

2

1

1

1 1- ++ÊËÁÁ ˆ̃̃̄ = ◊ +Ú - -
cot ( ) cot ( )

( )  

where C is constant of integration. Then f x( ) is equal to :

(a) -x (b) 1 - x (c) x (d) 1 + x93. lim ( ( )
n n

n n n n nÆ• + + + + + + =1
1 2 2

3

2 2 2 2 2KK   :

(a)
3 2 1

2

-
(b)

2 2 1

3

-
(c)

3 3 1

3

-
(d)

4 2 1

2

-
94. ( )

( )( )

,
x

x x

dx

3

4

1

1 1

-+ +Ú   is :

(a)
1

4
1

1

3
1

4 3
ln( ) ln( )+ + + +x x c (b)

1

4
1

1

3
1

4 3
ln( ) ln( )+ - + +x x c

(c)
1

4
1 1

4
ln( ) ln( )+ - + +x x c (d)

1

4
1 1

4
ln( ) ln( )+ + + +x x c

95. The value of Limit

x

x

t dt

x xÆ
-

+
Ú -0

1

1

2 2

(cos )

sin

cos

  is equal to :

(a) 0 (b) –1 (c)
2

3
(d)

-1

496. Let f x
x

xn n
( ) lim

cos

(tan )

,= +Æ• -
1

1
  then f x dx( )

0

•Ú = 

(a) tan(sin )1 (b) sin(tan )1 (c) 0 (d) sin
tan1

2

ÊËÁ ˆ̃̄
97. The value of lim

n
k

n
k

n n kÆ• = + +ÊËÁ ˆ̃̄ =Â
2

1 2
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(a)
1

4
(b)

1

3
(c)

1

2
(d) 1

98. The value of lim

| |

tan( )y

y

t dt

yÆ +
-

-Ú
1

1

1

1
  is :

(a) 0 (b) 1 (c) 2 (d) does not exist99. Given that 
dx

x

x

n x

n

n

dx

x
n n n

( ) ( )( )

( )

( ) ( )1 2 1 1

2 3

2 1 1
2 2 1 2+ = - + + -- +Ú - -1Ú  . Find the value of 

dx

x( )1
2 40

1 +Ú : (you may or may not use reduction formula given)

(a)
11

48

5

64
+ p

(b)
11

48

5

32
+ p

(c)
1

24

5

64
+ p

(d)
1

96

5

32
+ p

100. Find the value of (sin )

/

x dx
4

0

4pÚ  :

(a)
3

16

p
(b)

3

32

1

4

p - (c)
3

32

3

4

p - (d)
3

16

7

8

p -
101. cos cos

cos
sin sin ,

9 6

2 5 1
4

x x

x
dx A x B C

+ - = + +Ú  then A B+  is equal to :

(Where C is constant of integration)

(a)
1

2
(b)

3

4
(c) 2 (d)

5

4102. dx

x x p

x

x

C

q

r2014

1

1+ = +ÊËÁÁ ˆ̃̃̄ +Ú ln  where p q r N, , Œ  then the value of ( )p q r+ +  equals

(Where C is constant of integration)

(a) 6039 (b) 6048 (c) 6047 (d) 6021103. If e dx a
x-Ú =2

0

1

, then x e dx
x2

0

1
2-Ú  is equal to

(a)
1

2
1

e
ea( )- (b)

1

2
1

e
ea( )+ (c)

1
1

e
ea( )- (d)

1
1

e
ea( )+

104. If f x( ) is a continuous function for all real values of x and satisfies f x dx
n

n I

n

n

( ) ,= " Œ+Ú 21

2
 then 

f x dx(| |)-Ú35  is equal to :

(a)
19

2
(b)

35

2
(c)

17

2
(d)

37

2
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105. If 
dx

x x

a
x

x

b

x

c

x

d
4 3 2

3

3 3 3
1

1

1( )

ln ,+ = + + + + +Ú  then

(where d is arbitrary constant)

(a) a = 1

3
, b = 1

3
, x = 1

3
(b) a = 2

3
, b = - 1

3
, c = 1

3

(c) a = 2

3
, b = - 1

3
, c = - 1

3
(d) a = 2

3
, b = 1

3
, c = - 1

3106. lim ......
n n n n n n nÆ• + + + + +1

1

1

2

1

4

 is equal to :

(a) 2 (b) 4 (c) 2 2 1( )- (d) 2 2 1-
107. Let f x

dy

yx

( ) .= +Ú
1

3

2

 The value of the integral xf x dx( )

0

2Ú  is equal to :

(a) 1 (b)
1

3
(c)

4

3
(d)

2

3108. The value of the definite integral ln( tan )1 3

0

3 +Ú x dx

p
 equals

(a)
p
3

2ln (b)
p
3

(c)
p 2

6
2ln (d)

p
2

2ln

109. If f x dx a( ) ,=Ú
0

100

 then ( ( ) )f r x dx

r

- + =ÚÂ= 1

0

1

1

100

(a) 100 a (b) a (c) 0 (d) 10 a110. The value of lim
!n

k k

k

n
x

k
dxÆ• +

=ÂÚ 2

00

1
2

 is :

(a) e
2

1- (b) 2 (c)
e

2
1

2

-
(d)

e
2

1

4

-
111. Evaluate : x x dx

5 3
1 +Ú .

(a)
1

15
1

1

9
1

3 5 2 3 3 2
( ) ( ) )+ - + +x x c

(b)
2

15
1

1

9
1

3 5 2 3 3 2
( ) ( )+ - + +x x c

(c)
2

15
1

2

9
1

3 5 2 3 3 2
( ) ( )+ - + +x x c

(d)
1

15
1

2

9
1

3 5 2 3 3 2
( ) ( )+ - + +x x c
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112. If f x
t

t
dt

x

( )
sin

,= Ú
0

 which of the following is true ?

(a) f f( ) ( )0 1 1> ◊
(b) f f f( ) ( ) ( )0 1 1 2 1< ◊ > ◊
(c) f f f f( ) ( ) ( ) ( )0 1 1 2 1 3 1< ◊ < ◊ > ◊
(d) f f f f f( ) ( ) ( ) ( ) ( )0 1 1 2 1 3 1 4 1< ◊ < ◊ < ◊ > ◊113. Evaluate : 

x x x

x x

dx

3 2

2 2

3 9

1 3

+ + ++ +Ú
( )( )

.

(a) ln| | tanx x c
2 1

3 3+ + +-
(b)

1

2
3

2 1
ln| | tanx x c+ + +-

(c)
1

2
3 3

2 1
ln| | tanx x c+ + +-

(d) ln| | tanx x c
2 1

3+ - +-
114. sec

sin

5

3

x

x

dxÚ  equals to :

(a) (tan ) tanx x C
3 2 - + (b) 2

1

3

13 2
(tan )

tan

x

x

C-ÊËÁ ˆ̃̄ +
(c)

1

3

3 2
(tan ) tanx x C- + (d) sin cosx x C+ +

115. lim

sin( )

x

txx

e

x
dtÆ Ú

0
0

 equals to :

(a) 1 (b) 2 (c) e (d) Does not exist116. If A
x

x

dx= Ú sin
,

2

0

p
 then 

cos2

0

2

x

x
dx

pÚ  is equal to :

(a) 1 - A (b)
3

2
- A (c) A - 1 (d) 1 + A
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1. (b) 2. (b) 3. (b) 4. (d) 5. (d) 6. (a) 7. (d) 8. (d) 9. (b) 10. (d)11. (b) 12. (a) 13. (b) 14. (b) 15. (a) 16. (a) 17. (b) 18. (c) 19. (b) 20. (a)21. (a) 22. (d) 23. (b) 24. (b) 25. (c) 26. (d) 27. (a) 28. (d) 29. (d) 30. (c)31. (d) 32. (b) 33. (c) 34. (d) 35. (c) 36. (a) 37. (c) 38. (a) 39. (d) 40. (d)41. (b) 42. (a) 43. (b) 44. (a) 45. (a) 46. (a) 47. (d) 48. (d) 49. (d) 50. (c)51. (c) 52. (b) 53. (c) 54. (c) 55. (b) 56. (c) 57. (b) 58. (b) 59. (b) 60. (a)61. (a) 62. (a) 63. (b) 64. (c) 65. (d) 66. (d) 67. (c) 68. (a) 69. (d) 70. (c)71. (b) 72. (d) 73. (b) 74. (a) 75. (d) 76. (b) 77. (a) 78. (b) 79. (c) 80. (c)81. (b) 82. (d) 83. (d) 84. (b) 85. (c) 86. (a) 87. (d) 88. (d) 89. (d) 90. (d)91. (d) 92. (c) 93. (b) 94. (c) 95. (d) 96. (b) 97. (c) 98. (a) 99. (a) 100. (b)101. (d) 102. (a) 103. (a) 104. (b) 105. (c) 106. (a) 107. (d) 108. (a) 109. (b) 110. (d)111. (c) 112. (d) 113. (c) 114. (b) 115. (a) 116. (c)
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1. dx

x x x

C
k k

( ) ( ) ( )

,

1

1

3 1

2

7 1
8 1 2+ = - + + + +Ú  then :

(a) k1 5= (b) k1 6= (c) k2 7= (d) k2 8=2. If e x x x dx
x + + +ÊËÁ ˆ̃̄ÊËÁ ˆ̃̄ >-Ú cos ln ,1

3

2

2a
a

 then possible value of a can be :

(a) 1 (b) 2 (c) 3 (d) 43. For a > 0, if I
x

a x

dx A
x

B
C= - = ÊËÁÁ ˆ̃̃̄ +-Ú 3 3

1
3 2

sin , where C is any arbitrary constant, then :

(a) A = 2

3
(b) B a= 3 2

(c) A = 1

3
(d) B a= 1 2

4. Let x x x dx x f x g x ksin sec ( ( ) ( )) ,◊ = ◊ - +Ú 3 1

2
 then :

(a) f x( ) ( , )œ -1 1 (b) g x x( ) sin=  has 6 solution for x Œ -[ , ]p p2

(c) ¢ = " Œg x f x x R( ) ( ), (d) f x g x( ) ( )=  has no solution5. If (sin sin )cos ( sin cos sin cos
sin

3
3 2q q q q q q q qq+ = + + +e d A B C D + +Ú E e F) ,

sin q
 then :

(a) A = -4 (b) B = -12 (c) C = -20 (d) None of these6. For a > 0, if I
x

a x

dx A
x

B
C= - = ÊËÁÁ ˆ̃̃̄ +-Ú 3 3

1
3 2

sin , where C is any arbitrary constant, then :

(a) A = 2

3
(b) B a= 3 2

(c) A = 1

3
(d) B a= 1 2

7. If f
r

n n r n rn
r

n

( ) lim

( )( )

q q qq= - +Æ• =Â 2

3 2 20

 then :

(a) f( )1
6

= p
(b) f

dx

x

( )q q
q q

q= - -ÊËÁ ˆ̃̄Ú
2

2

2

2
0

(c) f( )q  is a constant function (d) y f= ( )q  is invertible8. If f x y f x f y( ) ( ) ( )+ =  for all x y,  and f( ) ,0 0π  and F x
f x

f x

( )
( )

( ( ))

= +1
2

 then :

(a) F x dx F x dx( ) ( )=- Ú Ú
2010

2011

0

2011

(b) F x dx F x dx F x dx( ) ( ) ( )- =- Ú Ú Ú
2010

2011

0

2010

0

2011

(c) F x dx( ) =- Ú 0

2010

2011

(d) ( ( ) ( )) ( )2 2

2010

2010

0

2010

F x F x dx F x dx- - =- Ú Ú
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9. Let J
x

x dx K
x

x
dx= +ÊËÁ ˆ̃̄ =- -- -Ú Úcot cot ,

sin

|sin |
.

1 1

1

2

2

7
1

p
p

 Then which of the following alternative(s)

is/are correct ?

(a) 2 3 8J K+ = p (b) 4 26
2 2 2

J K+ = p (c) 2 3J K- = p (d)
J

K
= 2

510. Which of the following function(s) is/are even ?

(a) f x t t dt

x

( ) ln= + +ÊËÁ ˆ̃̄Ú 1
2

0

(b) g x
t

dt

t

t

x

( )
( )= +-Ú 2 1

2 1
0

(c) h x t t t t dt

x

( ) = + + - - +ÊËÁ ˆ̃̄Ú 1 1
2 2

0

(d) l x
t

t
dt

x

( ) ln= -+ÊËÁ ˆ̃̄Ú 1

1
011. Let l

x x

x xx
1

2= -+Æ•lim
cos

sin
 and l

hdx

h xh
2

0
2 2

1

1= +Æ -+ Úlim . Then :

(a) Both l1 and l2 are less than  22/7

(b) One of the two limits is rational and other irrational

(c) l l2 1>
(d) l2 is greater than 3 times of l112. For a > 0,  if I

x

a x

dx A
x

B
C= - = ÊËÁÁ ˆ̃̃̄ +-Ú 3 3

1
3 2

sin , where C is any arbitrary constant, then :

(a) A = 2

3
(b) B a= 3 2

(c) A = 1

3
(d) B a= 1 2

13. If 
dx

x

a x b c x D

1
4

1- = + +-Ú
sin

tan tan ( tan ) ,  then :

(a) a = 1

2
(b) b = 2 (c) c = 2 (d) b = 1

2 214. The value of definite integral :

                    
dx

x x1 1
2015 4030

2014

2014 + + +- Ú
sin ( ) sin ( )

 equals :

(a) 0 (b) 2014 (c) ( )2014
2

(d) 4028

15. Let L
n dx

n xn
a

= +Æ•
•Úlim

1
2 2

  where a RŒ  then L can be :

(a) p (b)
p
2

(c) 0 (d)
p
3
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16. Let I
x

x

dx= +-Ú 1

1
0

1

 and J
x

x

dx= -+Ú 1

1
0

1

 then correct statement(s) is/are :

(a) I J+ = 2 (b) I J- = p (c) I = +2

2

p
(d) J = -4

2

p

1. (b, c) 2. (a, b, c, d) 3. (a, b) 4. (a, c, d) 5. (a, b, c) 6. (a, b)7. (a, b, d) 8. (b, d) 9. (a, b) 10. (a, c, d) 11. (a, b, c, d) 12. (a, b)13. (a, c, d) 14. (b) 15. (a, b, c) 16. (b, d)
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Paragraph for Question Nos. 1 to 2
Let f x x x x x x x dx( ) cos ( tan tan )= + -Ú 2 2 2

2 6 2  and f x( ) passes through the point ( , )p 0

1. If f R n R: ( )- + æÆ2 1
2

p
 then f x( ) be a :

(a) even function (b) odd function

(c) neither even nor odd (d) even as well as odd both2. The number of solution(s) of the equation f x x( ) = 3
 in [ , ]0 2p  be :

(a) 0 (b) 3 (c) 2 (d) None of these

Paragraph for Question Nos. 3 to 4
Let f x( ) be a twice differentiable function defined on ( , )-• •  such that f x f x( ) ( )= -2  and ¢ ÊËÁ ˆ̃̄ = ¢ÊËÁ ˆ̃̄ =f f

1

2

1

4
0. Then

3. The minimum number of values where ¢¢f x( ) vanishes on [0, 2] is :

(a) 2 (b) 3 (c) 4 (d) 54. ¢ +-Ú f x x e dx
x

( )1
2

1

1
2

 is equal to :

(a) 1 (b) p (c) 2 (d) 05. f t e dt f t e dt
t t

( ) ( )
cos cos

1 2

1

2

0

1 - - -- ÚÚ p p
 is equal to :

(a) ¢Ú f t e dt
t

( )
cosp

0

2

(b) 1 (c) 2 (d) p
Paragraph for Question Nos. 6 to 8

Consider the function f x( ) and g x( ), both defined from R RÆ
f x

x
x g t dt

x

( ) ( )= + - Ú3

0
2

1  and g x x f t dt( ) ( ) ,= - Ú
0

1

 then

6. Minimum value of f x( ) is :

(a) 0 (b) 1 (c)
3

2
(d) Does not exist
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7. The number of points of intersection of f x( ) and g x( ) is/are :

(a) 0 (b) 1 (c) 2 (d) 3

8. The area bounded by g x( ) with co-ordinate axes is (in square units) :

(a)
9

4
(b)

9

2
(c)

9

8
(d) None of these

Paragraph for Question Nos. 9 to 11
Let f x( ) be function defined on [0, 1] such that f( )1 0=  and for any a Œ( , ],0 1

f x dx f x dx f a a b

a

a

( ) ( ) ( )- = + +ÚÚ 2 3

1

0

 where b is constant.

9. b =
(a)

3

2
3

e
- (b)

3

2

3

2e
- (c)

3

2
3

e
+ (d)

3

2

3

2e
+10. The length of the subtangent of the curve y f x= ( ) at x = 1 2 is :

(a) e - 1 (b)
e - 1

2
(c) e + 1 (d)

e + 1

211. f x dx( ) =Ú
0

1

(a)
1

e
(b)

1

2e
(c)

3

2e
(d)

2

eParagraph for Question Nos. 12 to 13
Let f x x0( ) = ln  and for n ≥ 0 and x > 0

Let f x f t dtn n

x+ = Ú1

0

( ) ( )  then :

12. f x3( )  equals :

(a)
x

x

3

3

5

6
ln -ÊËÁ ˆ̃̄

(b)
x

x

3

3

11

6
ln -ÊËÁ ˆ̃̄

(c)
x

x

3

3

11

6|
ln -ÊËÁ ˆ̃̄

(d)
x

x

3

3

5

6|
ln -ÊËÁ ˆ̃̄

13. Value of lim

(| ) ( )

( )n

n
n f

nÆ• 1

ln
 :

(a) 0 (b) 1 (c) –1 (d) -e
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Paragraph for Question Nos. 14 to 15
Let f R: ,Æ •ÈÎÍ ˆ̃̄3

4
 be a surjective quadratic function with line of symmetry 2 1 0x - =  and 

f( )1 1=
14. If g x

f x f x
( )

( ) ( )= + -
2

 then 
dx

g e
x

( ) -Ú
2

 is equal to :

(a) sec ( )
- - +1

e C
x

(b) sec ( )
- +1

e C
x

(c) sin ( )
- - +1

e C
x

(d) sin ( )
- +1

e C
x

(Where C is constant of integration)15. e

f e

dx

x

x
( )

Ú
(a) cot

- -ÊËÁÁ ˆ̃̃̄ +1 2 1

3

e
C

x

(b)
2

3

2 1

3

1
cot

- +ÊËÁÁ ˆ̃̃̄ +e
C

x

(c) tan
- +ÊËÁÁ ˆ̃̃̄ +1 2 1

3

e
C

x

(d)
2

3

2 1

3

1
tan

- -ÊËÁÁ ˆ̃̃̄ +e
C

x

Paragraph for Question Nos. 16 to 17
Let g x x e

C Cx
( ) =  and f x te t dt

t

x

( ) ( )
/= +Ú 2

0

2 1 2
1 3 . If L

f x

g xx

= ¢¢Æ•lim
( )

( )
 is non-zero finite number

then :16. The value of C is :

(a) 7 (b)
3

2
(c) 2 (d) 317. The value of L is :

(a)
2

7
(b)

1

2
(c)

3

4
(d)

3

2

1. (a) 2. (b) 3. (c) 4. (d) 5. (a) 6. (b) 7. (a) 8. (c) 9. (a) 10. (a)11. (c) 12. (c) 13. (c) 14. (b) 15. (d) 16. (c) 17. (d)
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1. Column-I Column-II
(A) lim ...

n

n
n n

e

n n

e

n

e
n

eÆ• + + +È
Î
ÍÍÍ

˘
˚
˙̇̇ =4

2 3 1

1

2 2

2

2

3
(P) 0

(B) ln
1

1

0

1

x
dx-ÊËÁ ˆ̃̄ =Ú (Q) 1

(C) lim
sin sin

x y

x y

x y
dyÆ --ÊËÁÁ ˆ̃̃̄ÊËÁÁ ˆ̃̃̄ =Ú

0

10p (R) 2

(D) ln

( )

ln ,

x
x

dx

x

a

+ÊËÁ ˆ̃̄
+ =•Ú 1

1 22

0

p
 then a = (S) 4

(T) 52. Match the following f x dx( )Ú  is equal to, if

Column-I Column-II(A) f x

x x

( )

( )

= + +1

1 2
2 2

(P) x

x

C

5

4 5 2
5 1( )- +

(B) f x

x x x

( )

( )

= + + +1

2 6 7
2

(Q) sin

( )

- ++ÊËÁÁ ˆ̃̃̄ +1 1

2 2

x

x

C

(C) f x
x x

x

( )

( )

= +-4 8

4 7 2
1

(R) ( ) cosx x x C- - + +-
2 1

1

(D) f x
x

x

( ) = -+1

1

(S) - + +-
tan

1

2
1

2

x

C

(T) x

x

C

6

4 5 2
6 1( )- +
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3. Column-I Column-II(A) cos

( sin )( sin )

x

x x
dx

1 2
0

2 + + =Úp (P) p
6

(B)
|cos |x dx =Ú

0

41

4

p (Q)
20

1

2

+
(C)

[ ] lnx
x

x
dx+ +-ÊËÁ ˆ̃̄ÊËÁ ˆ̃̄ =-Ú 1

1
1 2

1 2

where []◊  greatest integer function

(R) ln ln4 3-
(D) 2

3
0

2

cos

( sin cos )

qq q qp + =Ú d

(S) - 1

2

4. Column-I Column-II(A) If quardratic equation 3 1 0
2

x ax+ + =  and 

2 1 0
2

x bx+ + =  have a common root then value

of 5 2 3
2 2

ab a b- - =
(P) 6

(B)
Number of solution of x x

x4 2 2
2

2
1 0- + =sin

p
is/are 

(Q) 1

(C)
Number of points of discontinuity y

u u

= + -1

2
2

where u
x

= -1 1
 is/are

(R) 2

(D) dx

x x

A
x

x
C

A

5 2 7 23

1

1

1

( )+ = +ÊËÁ ˆ̃̄ +-Ú
(Where C is integration constant), then A =

(S) 3
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5. : Column-I Column-II(A)
[ ]

.

x dx
2

0

1 5Ú (P) -p
(B)

{ }x dx

0

4Ú
where { }x  denotes the fractional part

of x

(Q) 4 2 1( )-

(C)
[sin cos ]x x dx+Ú

0

2p (R) 7

3

(D)
||sin | |cos ||x x dx-Ú

0

p (S) 2 2-

1. A Æ  S ; B Æ P ; C Æ P ; D Æ S2. A Æ S ; B Æ Q ; C Æ P ; D Æ R3. A Æ R ; B Æ Q ; C Æ S ; D Æ  P4. A Æ Q ; B Æ R ; C Æ S ; D Æ  P5. A Æ S ; B Æ R ; C Æ P ; D Æ  Q
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1. x x

x

dx
k

x x C
k+ - = - +ÊËÁ ˆ̃̄ +-Ú (arccos )

(cos )
3

1 9

1
1 9 3

2

2
1

2 1 2 , then k k1

2

2

2+ =
(where C is an arbitrary constant.)2. If 

x

a x

dx

ka

3

2 2 5 6

0

1

( )+ =•Ú , then find the value of 
k

8
.

3. Let f x x x( ) cos ;=  x Œ ÈÎÍ ˘̇̊3

2
2

p p,  and g x( ) be its inverse. If g x dx( ) ,= + +Ú ap bp gp
2

0

2

 where a b,
and g Œ R, then find the value of 2( )a b g+ + .4. If ( )

( )
x x x x x dx

x x x
C

6 4 2 4 2

6 4 2 3 2

2 3 6
18

+ + + + = + + +Ú a b g
 where C is constant, then

find the value of ( )b g a+ - .

5. If the value of the definite integral cot cot

( )

(

| |

- --ÊËÁÁ ˆ̃̃̄ ◊ -Ê
ËÁÁ

ˆ
¯̃̃ = -1

2

1

2

2
1

1 1x

x

x

dx
a

x

p b

c

)

-Ú11
where a b c N, , ,Œ  in their lowest from, then find the value of ( )a b c+ + .6. The value of 

tan

tan tan

tan
tanx

x x

dx x

A

x

A

C
2

1

1

2 2 1+ + = - +ÊËÁ ˆ̃̄ +-Ú
Then the value of A is :7. Let 

4 1

1

3 4 2010

4 2012

0

1
x x

x

dx
( ( ) )

( )

++ =Ú lm
where l and m are relatively prime positive integers. Find unit digit of m .

8. Let x x dx N
x x

x
2 1 2

1

3
2 2

2
1+ +ÊËÁÁ ˆ̃̃̄ =+Ú ln( ) . Find the value of ( )N - 6 .

9. If 
dx

x x

A f x B
f x

f x

C

cos sin

tan ( ( )) ln
( )

( )
3 3

1 2

2- = + +- +-Ú  where f x x x( ) sin cos= +  find the

value of ( ) .12 9 2 3A B+ -10. Find the value of | |a  for which the area of triangle included between the coordinate axes and

any tangent to the curve x y
a a= l  is constant (where l is constant.)

11. Let I x x dx= -Ú 6 8

0

( ) ,pp
 then 

p15

15

9( )C I

=

 Indefinite and Definite Integration 125
Exercise-5 : Subjective Type Problems



12. If maximum value of ( ( ))f x dx
3

0

1Ú  under the condition - £ £1 1f x( ) ; f x dx( ) =Ú 0

0

1

 is 
p

q

(where p and q are relatively prime positive integers.). Find p q+ .13. Let a differentiable function f x( ) satisfies f x f x f x f x( ) ( ) ( ) ( )◊ ¢ - = - ◊ ¢  and f( )0 1= . Find the

value of 
dx

f x1
2

2 +-Ú ( )
.

14. If { }x  denotes the fractional part of x, then I x dx= Ú { }

0

100

, then the value of 
9

155

I
 is :

15. Let I

n x

x
dxn = +ÊËÁ ˆ̃̄

ÊËÁ ˆ̃̄Ú sin

sin

1

2

2

0

p
 where n WŒ . If I I I I m1

2

2

2

3

2

20

2 2+ + + + =...... p , then find the

largest prime factor of m.16. If M be the maximum value of 72
4 2 2

0

x y y dx

y + -Ú ( )  for y Œ[ , ]0 1 , then find 
M

6
.

17. Find the number of points where f
dx

x x

( )
sin

cos

q q q= - +-Ú 1 2
2

1

1

 is discontinuous where q pŒ[ , ].0 2

18. Find the value of lim ...... .
n n nÆ• + + + +ÊËÁ ˆ̃̄1

1
1

2

1

3

1

19. The maximum value of sin ( )x f x dx◊-Úpp 2

3 2

 , subject to the condition | ( )|f x £ 5 is M , then 
M

10
 is

equal to :20. Given a function g, continuous everywhere such that g( )1 5=  and g t dt( ) .=Ú 2

0

1

 If 

f x x t g t dt

x

( ) ( ) ( ) ,= -Ú1

2

2

0

 then find the value of ¢¢¢ + ¢¢f f( ) ( )1 1 .

21. If f n
n d

( )
sin ( )

sin

,= Ú1
2

2

0

2p q qqp
 n NŒ , then evaluate 

f f

f f

( ) ( )

( ) ( )

15 3

12 10

+- .

22. Let f x f x( ) ( )2 2- = +  and f x f x( ) ( )4 4- = + . Function f x( ) satisfies f x dx( ) .=Ú 5

0

2

If f x dx I( ) .=Ú
0

50

 Find [ ].I - 3  (where []◊  denotes greatest integer function.)
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23. Let I x x
x x x

n
dxn

n= + + + + +ÊËÁÁ ˆ̃̃̄
-Ú| | ...... .1

2 3 2

2 3 2

1

1

 If lim
n

nIÆ•  can be expressed as rational 
p

q
 in its

lowest form, then find the value of 
pq p q( )+

10
.

24. Let lim ( ...... )
n

n n n

p

q
n n eÆ • - +ÊËÁ ˆ̃̄ -◊ ◊ ◊ ◊ =1

2
1

1

1 2 3

1

1 2 3
2

where p and q are relative prime positive integers. Find the value of | |p q+ .25. If |sin |x dx

a

b =Ú 8  and |cos |x dx

a b =+Ú 9

0

  then the value of 
1

2 x

x x dx

a

b

sinÚ  is :

26. If f x g x h x( ), ( ), ( )  and f( )x  are polynomial in x, 

   f x h x dx g x x dx f x x

x x

( ) ( ) ( ) ( ) ( ) (

1 1

Ú ÚÊËÁÁ ˆ̃̃̄ ÊËÁÁ ˆ̃̃̄ -f f ) ( ) ( )dx g x h x dx

x x

1 1

Ú ÚÊËÁÁ ˆ̃̃̄ ÊËÁÁ ˆ̃̃̄
 

is divisible by ( )x - 1
l
 . Find maximum value of l .

27. If ( )cos( ) sin( )3 3 1 3 4 2
2 3 2

0

2

x x x x x dx a b- + - + - =Ú  , where a and b are positive integers.

Find the value of ( ).a b+28. let f x e f y dy x x e
x y x

x

( ) ( ) ( )= ¢ - - +-Ú 2

0

1

Find the number of roots of the equation f x( ) = 0.29. For a positive integer n, let I x nx dxn = -ÊËÁ ˆ̃̄-Ú p
p

p
2

| | cos

Find the value of [ ]I I I I1 2 3 4+ + +  where []◊  denotes greatest integer function.

1. 90 2. 3 3. 3 4. 7 5. 7 6. 3 7. 18. 7 9. 8 10. 1 11. 9 12. 5 13. 2 14. 315. 5 16. 4 17. 3 18. 2 19. 2 20. 7 21. 922. 8 23. 3 24. 5 25. 2 26. 4 27. 4 28. 129. 4
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Answers



1. The area enclosed by the curve[ ] [ ]x y x+ = -3 2  where x Œ[ , )3 4  is :(where []◊  denotes greatest integer function.)(a) 23 (b) 13 (c) 14 (d) 1
2. The area of region enclosed by the curves y x= 2 and y x= | | is :(a) 13 (b) 23 (c) 43 (d) 163
3. Area enclosed by the figure described by the equation x x y

4 2 21 2+ = + , is :(a) 2 (b) 163 (c) 83 (d) 43
4. The area defined by | | | |

y e
x£ -- 12 in cartesian co-ordinate system, is :(a) ( ln )4 2 2- (b) ( ln )4 2- (c) ( ln )2 2- (d) ( ln )2 2 2-

5. For each positive integer n > 1; An  represents the area of the region restricted to the followingtwo inequalities : x
n

y

22 2 1+ £  and x y

n

2 22 1+ £ . Find lim
n

nAÆ• .(a) 4 (b) 1 (c) 2 (d) 3
6. The ratio in which the area bounded by curves y x

2 12=  and x y
2 12=  is divided by the line 

x = 3 is :(a) 7 : 15 (b) 15 : 49 (c) 1 : 3 (d) 17 : 49
7. The value of positive real parameter ‘ ’a  such that area of region bounded by parabolas 

y x ax= - 2 , ay x= 2 attains its maximum value is equal to :(a) 12 (b) 2 (c) 13 (d) 1
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Exercise-1 : Single Choice Problems



8. For 0 1< <r , let nr  denotes the line that is normal to the curve y x
r=  at the point (1, 1). Let Srdenotes the region in the first quadrant bounded by the curve y x

r= ; the x-axis and the line nr .Then the value of r that minimizes the area of Sr  is :(a) 12 (b) 2 1- (c) 2 12- (d) 2 12-
9. The area bounded by | |x y= -1 2 and | | | |x y+ = 1 is :(a) 13 (b) 12 (c) 23 (d) 1

10. Point A lies on curve y e
x= - 2  and has the coordinate ( , )x e

x- 2  where x > 0. Point B hascoordinates ( , ).x 0  If ‘ ’O  is the origin, then the maximum area of D AOB is :(a) 18e

(b) 14e

(c) 12e

(d) 1
e

11. The area enclosed between the curves y ax= 2 and x ay a= >2 0( ) is 1 sq. unit, then the value of 
a is :(a) 13 (b) 12 (c) 1 (d) 13

12. Let f x x x x( ) = - + +3 23 3 1 and g be the inverse of it ; then area bounded by the curve y g x= ( )with x-axis between x = 1 to x = 2 is (in square units) :(a) 12 (b) 14 (c) 34 (d) 1
13. Area bounded by x y y x y

2 2 4 2 25 4 0+ - - + =  is equal to :(a) 43 2p + (b) 43 2p - (c) 43 2 3p + (d) none of these
14. Let f R R: + +Æ   is an invertible function such that ¢ >f x( ) 0 and ¢¢ > " Œf x x( ) [ , ]0 1 5 . If 

f( )1 1=  and f( )5 5=  and area bounded by y f x= ( ), x-axis, x = 1 and x = 5 is 8 sq. units. Then the area bounded by y f x= -1( ), x-axis, x = 1 and x = 5 is :(a) 12 (b) 16 (c) 18 (d) 20
15. A circle centered at origin and having radius p  units is divided by the curve y x= sin  in twoparts. Then area of the upper part equals to :(a) p 22 (b) p 34 (c) p 32 (d) p 38
16. The area of the loop formed by y x x dx

2 31= -( )   is :(a) x x dx-Ú 401 (b) 2 401 x x dx-Ú(c) x x dx--Ú 411 (d) 4 401 2
x x dx-Ú /
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17. If f x x
x

x( ) min ,sin ,( ) ,= -ÈÎÍ ˘̇̊2 22 2p  the area bounded by the curve y f x= ( ), x-axis, x = 0 and 
x = 2p is given by(Note : x1 is the point of intersection of the curves x 2 and sin ;x2  x2 is the point of intersection
of the curves sin x2 and ( ) )x - 2 2p
(a) sin ( ) sinx

dx x dx x dx
x

dx

x

x2 2 22 2 2
2

2ÊËÁ ˆ̃̄ + + - + ÊËÁ ˆ̃̄Úp p
pÚÚÚ

x

x

1
1
0

p

(b) x dx
x

dx x dx

xx

xx 2 22
0 2 2

21
21 + ÊËÁ ˆ̃̄ + -ÚÚÚ sin ( ) ,pp  where x1 0 3Œ ÊËÁ ˆ̃̄, p  and x2 53 2Œ ÊËÁ ˆ̃̄p p,

(c) x dx
x

dx x dx

xx

xx 2 22
0 2 2

21
21 + ÊËÁ ˆ̃̄ + -ÚÚÚ sin ( ) ,pp  where x1 3 2Œ ÊËÁ ˆ̃̄p p,  and x2 32 2Œ ÊËÁ ˆ̃̄p p,

(d) x dx
x

dx x dx

xx

xx 2 22
0 2 2

21
21 + ÊËÁ ˆ̃̄ + -ÚÚÚ sin ( ) ,pp  where x1 2 23Œ ÊËÁ ˆ̃̄p p,  and x2 2Œ( , )p p

18. The area enclosed between the curves | | | |x y+ ≥ 2 and y x2 24 1 9= -ÊËÁÁ ˆ̃̃̄ is :
(a) ( ) .6 4p - sq  units (b) ( ) .6 8p - sq  units (c) ( ) .3 4p - sq  units (d) ( ) .3 2p - sq  units

1. (b) 2. (b) 3. (c) 4. (d) 5. (a) 6. (b) 7. (d) 8. (b) 9. (c) 10. (a)
11. (a) 12. (b) 13. (c) 14. (b) 15. (c) 16. (b) 17. (b) 18. (b)
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1. Let f x( ) be a polynomial function of degree 3 where a b c< <  and f a f b f c( ) ( ) ( ).= =  If the graph of f x( ) is as shown, which of the following statements are INCORRECT ? (Where c a>| |)(a) f x dx f x dx f x dx

a

c

b

c

a

b( ) ( ) ( )= +Ú Ú Ú
(b) f x dx

a

c ( ) <Ú 0
(c) f x dx f x dx

c

b

a

b ( ) ( )< ÚÚ
(d) 1 1

b a
f x dx

c b
f x dx

a

b

b

c- > -Ú Ú( ) ( )
2. T

r

r n
n

r n

n= +=
-Â 2 22

3 1 , S r

r n
n

r n

n= += +Â 2 22 1
3 , then " Œn { , , ,...}1 2 3  :

(a) Tn > 12 2ln (b) Sn < 12 2ln (c) Tn < 12 2ln (d) Sn > 12 2ln
3. If a curve y a x bx= +  passes through point ( , )1 2  and the area bounded by curve, line x = 4and x-axis is 8, then :(a) a = 3 (b) b = 3 (c) a = -1 (d) b = -1
4. Area enclosed by the curves y x= +2 1  and a normal drawn to it with gradient –1; is equal to :(a) 23 (b) 13 (c) 34 (d) 43

1. (b, c, d) 2. (a, b) 3. (a, d) 4. (d)
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Exercise-2 : One or More than One Answer is/are Correct

Answers



Paragraph for Question Nos. 1 to 3Let f A B f x
x a

bx cx

: ( ) ,Æ = ++ +2 2  where A represent domain set and B represent range set offunction f x( ), a b c R, , ,Œ  f( )- =1 0 and y = 1 is an asymptote of y f x= ( ) and y g x= ( ) is theinverse of f x( ).
1. g( )0  is equal to :(a) -1 (b) -3 (c) - 52 (d) - 32
2. Area bounded between the curves y f x= ( ) and y g x= ( ) is :(a) 2 5 3 53 5+ -+ÊËÁÁ ˆ̃̃̄ln (b) 3 5 2 3 53 5+ +-ÊËÁÁ ˆ̃̃̄ln

(c) 3 5 4 3 53 5+ -+ÊËÁÁ ˆ̃̃̄ln (d) 3 5 2 3 53 5+ -+ÊËÁÁ ˆ̃̃̄ln
3. Area of region enclosed by asymptotes of curves y f x= ( ) and y g x= ( ) is :(a) 4 (b) 9 (c) 12 (d) 25Paragraph for Question Nos. 4 to 6For j n= 0 1 2, , ,...  let S j be the area of region bounded by the x-axis and the curve ye x

x = sinfor j x jp p£ £ +( )1
4. The value of S0 is :(a) 12 1( )+ e

p (b) 12 1( )+ -
e

p (c) 12 1( )- -
e

p (d) 12 1( )e
p -

5. The ratio S
S

20092010  equals :
(a) e

-p (b) e
p (c) 12 e

p (d) 2e
p

6. The value of S j

j=
•Â0  equals to :

(a) e e

e

p pp( )( )12 1+- (b) 12 1+ -ee

pp( ) (c) 1 1+ -ee

pp (d) e e

e

p pp( )( )1 1+-
1. (a) 2. (d) 3. (b) 4. (b) 5. (b) 6. (b)
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Answers



1. Column-I Column-II
(A) Area of region formed by points ( , )x y  satisfying [ ] [ ]x y

2 2=  for 0 4£ £x  is equal to (where [  ]denotes greatest integer function)
(P) 48

(B) The area of region formed by points ( , )x ysatisfying x y+ £ 6, x y y
2 2 6+ £  and y x

2 8£  is 
kp - 212 , then k =

(Q) 27
(C) The area in the first quardant bounded by thecurve y x= sin  and the line 2 12 1 2 6y

x
-- = -p p( ) is 3 22 2 1- - +ÈÎÍ ˘̇̊( ) ,p

kthen k =
(R) 7

(D) If the area bounded by the graph of y xe
ax= -  ( )a > 0  and the abscissa axis is 19 then the value of ‘ ’a  is equal to 

(S) 4
(T) 3

1. A Æ R ; B Æ Q ; C Æ P ; D Æ T
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Exercise-4 : Matching Type Problems

Answers



1. Let f be a differentiable function satisfying the condition f
x

y

f x

f y
y f y

ÊËÁÁ ˆ̃̃̄ = π π( )( ) ( , ( ) )0 0  " Œx y R,  and ¢ =f ( ) .1 2  If the smaller area enclosed by y f x= ( ), x y
2 2 2+ =  is A, then find [ ]A , where []◊  represents the greatest integer function.

2. Let f x( ) be a function which satisfy the equation f xy f x f y( ) ( ) ( )= +  for all x > 0, y > 0 suchthat ¢ =f ( ) .1 2  Let A be the area of the region bounded by the curves y f x= ( ), 
y x x x= - + -| |3 26 11 6  and x = 0, then find value of 2817 A.

3. If the area bounded by circle x y
2 2 4+ = , the parabola y x x= + +2 1 and the curve 

y
x x= +ÈÎÍ ˘̇̊sin cos2 4 4  , (where [ ] denotes the greates integer function) and x-axis is 

3 23 1+ -ÊËÁ ˆ̃̄p
k

 , then the numerical quantity k should be :
4. Let the function f :[ , ] [ , ]- Æ -4 4 1 1  be defined implicitly by the equation x y y+ - =5 05 . If thearea of triangle formed by tangent and normal to f x( ) at x = 0 and the line y = 5 is A, find A13.
5. Area of the region bounded by [ ] [ ] ,x y

2 2=  if x Œ[ , ]1 5  , where [  ] denotes the greatest integerfunction, is :
6. Consider y x= 2 and f x( ) where f x( ), is a differentiable function satisfying 

f x f z f x z( ) ( ) ( )+ + - = +1 1  " Œx z R,  and f( ) ;0 0=  ¢ =f ( )0 4.  If area bounded by curve 
y x= 2 and y f x= ( ) is D, find the value of 316 DÊËÁ ˆ̃̄.

7. The least integer which is greater than or equal to the area of region in x y-  plane satisfying 
x x y

6 2 2 0- + £  is :
8. The set of points ( , )x y  in the plane statisfying x y

2 5 1+ =| |  form a curve enclosing a region ofarea p
q

 square units, where p and q are relatively prime positive integers. Find p q- .

1. 1 2. 7 3. 6 4. 5 5. 8 6. 2 7. 2
8. 1

ooo
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Answers



1. dydx xy x1 +ÊËÁÁ ˆ̃̃̄ = -cos sin   and f p2 1ÊËÁ ˆ̃̄ = -  , then f( )0   is :
(a) 2 (b) 1 (c) 3 (d) 42. The differential equation satisfied by family of curves y Ae Be Cex x x= + +3 5  where A B C, ,  arearbitrary constants is :(a) d ydx d ydx dydx y3 3 2 29 23 15 0- + + = (b) d ydx d ydx dydx y3 3 2 29 23 15 0+ - - =
(c) d ydx d ydx dydx y3 3 2 29 23 15 0+ - + = (d) d ydx d ydx dydx y3 3 2 29 23 15 0- + - =

3. If y y x= ( )  and it follows the relation e y xxy 2 2 5+ =cos( )  then ¢y ( )0  is equal to :(a) 4 (b) –16 (c) –4 (d) 164. ( ) .x y dy xydx2 2+ =  If y x e( ) ,0 =  y( ) ,1 1=  then the value of x0 is equal to :
(a) 3 e (b) e2 12- (c) e2 12- (d) e2 12+

5. The differential equation dydx yy= -1 2  determines a family of circles with :
(a) Variable radii and fixed centre at ( , )0 1(b) Variable radii and fixed centre at ( , )0 1-(c) Fixed radius 1 and variable centres along x-axis(d) Fixed radius 1 and variable centres along y-axis6. Interval contained in the domain of definition of non-zero solutions of the differential equation ( )x y y- ¢ + =3 02  is :(a) -ÊËÁ ˆ̃̄p p2 2, (b) p p2 32,ÊËÁ ˆ̃̄ (c) p p8 54,ÊËÁ ˆ̃̄ (d) ( , )-p p
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7
DIFFERENTIAL EQUATIONS

Exercise-1 : Single Choice Problems



7. A function y f x= ( ) satisfies the differential equation ( ) ( ) ( ) ( ) ( ) ;x f x x x f x ex x+ ¢ - + = +1 2 12 2  " > -x 1. If f( ) ,0 5=  then f x( ) is :(a) 3 51 2xx e x++ÊËÁ ˆ̃̄ ◊ (b) 6 51 2xx e x++ÊËÁ ˆ̃̄ ◊
(c) 6 51 2 2xx e x++ÊËÁÁ ˆ̃̃̄ ◊( ) (d) 5 61 2-+ÊËÁ ˆ̃̄ ◊xx e x

8. The solution of the differential equation 2 22 2 2 2x y dydx x y xy= -tan( )  given y( )1 2= p  is :
(a) sin( )x y2 2 1 0- = (b) cos p2 02 2+ÊËÁ ˆ̃̄ + =x y x
(c) sin( )x y e x2 2 1= - (d) sin( ) ( )x y e x2 2 2 1= -9. The differential equation whose general solution is given by y C x C C e C xx C= + - +- +1 2 3 54cos( ) sin , where C C C1 2 5, ,...... ,  are constants is :(a) d ydx d ydx y4 4 2 2 0- + = (b) d ydx d ydx dydx y3 3 2 2 0- + - =
(c) d ydx d ydx dydx y3 3 2 2 0+ + + = (d) d ydx d ydx dydx3 3 2 2 0+ + =

10. If y e x= +( )a 1  be solution of differential equation d ydx dydx y2 2 4 4 0- + = ; then a is :(a) 0 (b) 1 (c) -1 (d) 211. The order and degree of the differential equation dydx d ydx xÊËÁ ˆ̃̄ - - =1 3 2 24 7 0 are a and b, thenthe value of ( )a b+  is :(a) 3 (b) 4 (c) 2 (d) 512. General solution of differential equation of f x dydx f x f x y f x y( ) ( ) ( ) ( )= + + ¢2  is :(c being arbitary constant.)(a) y f x ce x= +( ) (b) y f x ce x= - +( )(c) y f x ce f xx= - +( ) ( ) (d) y c f x e x= +( )13. The order and degree respectively of the differential equation of all tangent lines to parabola x y2 2=  is :(a) 1, 2 (b) 2, 1(c) 1, 1 (d) 1, 3
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14. The general solution of the differential equation dydx x x y x x y+ + = + -( ) ( )3 1 is :
(a) ln ( )( )( )x y x yx y x C+ + + -+ = +1 14 2 (b) ln ( )( )( )x y x yx y x C+ + + -+ = +1 12 2
(c) 2 1 12 2ln ( )( )( )x y x yx y x C+ + + -+ = + (d) ln ( )( )( )x y x yx y x C+ + + -+ = +1 12(where C is arbitrary constant.)15. The general solution of dydx y x x= +2 2tan tan  is :
(a) y x x x Ccos sin2 2 24= - + (b) y x x x Csec sin2 2 24= - +
(c) y x x x Ccos cos2 2 24= - + (d) y x x x Ccos sin2 2 22= - +(where C is an arbitrary constant.)16. The solution of differential equation d ydx dydx y2 2 0 3= =, ( )  and ¢ =y ( )0 2 :(a) is a periodic function (b) approaches to zero as x Æ -•(c) has an asymptote parallel to x-axis (d) has an asymptote parallel to y-axis17. The solution of the differential equation ( )x d ydx x dydx2 2 21 2+ = ÊËÁ ˆ̃̄ under the conditions y( )0 1=and ¢ =y ( ) ,0 3  is :(a) y x x= + +2 3 1 (b) y x x= + +3 3 1(c) y x x= + +4 3 1 (d) y x x= + +-3 11 2tan18. The differential equation of the family of curves cy x c2 2= +  (where c is an arbitrary constant.)is :(a) xdydx = 1 (b) dydx xdydxÊËÁ ˆ̃̄ = +2 2 1 (c) y xy dydx2 2 1= + (d) y ydydx2 2 1= +

19. The solution of the equation dydx x y x y y+ =1 12tan tan sin  is :
(a) 2 1 2 2y y cx= -sin ( ) (b) 2 1 2 2x y cx= +cot ( )(c) 2 1 2 2x y cx= -sin ( ) (d) 2 1 2 2x y cxsin = -20. Solution of the differential equation xdy ydx x y dx- - + =2 2 0 is :(a) y x y cx- + =2 2 2 (b) y x y cx+ + =2 2
(c) x x y cx- + =2 2 2 (d) y x y cx+ + =2 2 2
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21. Let f x( ) be differentiable function on the interval ( , )0 •  such that f( )1 1=  and lim ( ) ( )t x t f x x f tt xÆ --ÊËÁÁ ˆ̃̃̄ =3 32 2 12 " >x 0, then f x( ) is :
(a) 14 342x x+ (b) 34 43x x+ (c) 14 343x x+ (d) 14 343x x+

22. The population p t( ) at time ‘ ’t  of a certain mouse species satisfies the differential equation ddt p t p t( ) . ( )= -0 5 450.  If p( ) ,0 850=  then the time at which the population becomes zero is :
(a) 12 18ln (b) ln18 (c) 2 18ln (d) ln9

23. The solution of the differential equation sin tan cos sec cos2 2 22 3y dydx x y x y+ =  is :(where C is arbitrary constant)(a) cos sec tany x x C= + (b) sec cos tany x x C= +(c) sec sec tany x x C= + (d) tan sec secy x x C= +24. The solution of the differential equation dydx x y= + +( )4 1 2 is :(where C is arbitrary constant)(a) 4 1 2 2x y x y C+ + = + +tan( ) (b) 4 1 2 2x y x y C+ + = + +tan( )(c) 4 1 2 2x y y C+ + = +tan( ) (d) 4 1 2 2x y x C+ + = +tan( )25. If a curve is such that line joining origin to any point P x y( , )  on the curve and the line parallelto y-axis through P are equally inclined to tangent to curve at P, then the differential equationof the curve is :(a) x dydx y dydx xÊËÁ ˆ̃̄ - =2 2 (b) x dydx y dydx xÊËÁ ˆ̃̄ + =2 2
(c) y dydx x dydx xÊËÁ ˆ̃̄ - =2 2 (d) y dydx y dydx xÊËÁ ˆ̃̄ - =2 2

26. If y f x= ( )  satisfy the differential equation dydx yx x+ = 2 ; f( )1 1= ; then value of f( )3  equals :(a) 7 (b) 5 (c) 9 (d) 2727. Let y f x= ( ) and xy dydx x yy x= --32 2 2 ; f( )1 1=  then the possible value of 13 3f( ) equals :
(a) 9 (b) 4 (c) 3 (d) 2

 138 Advanced Problems in Mathematics for JEE



1. (a) 2. (d) 3. (b) 4. (a) 5. (c) 6. (a) 7. (b) 8. (c) 9. (c) 10. (b)11. (d) 12. (c) 13. (a) 14. (b) 15. (a) 16. (c) 17. (b) 18. (c) 19. (c) 20. (d)21. (c) 22. (c) 23. (c) 24. (d) 25. (a) 26. (a) 27. (c)
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1. Let y f x= ( ) be a real valued function satisfying x dydx x y= + -2 2 , f( ) ,1 1=  then :(a) f x( ) is minimum at x = 1 (b) f x( ) is maximum at x = 1(c) f( )3 5= (d) f( )2 3=2. Solution of differential equation x x dydx y x x xcos ( sin cos )ÊËÁ ˆ̃̄ + + = 1 is :
(a) xy x c x= +sin cos (b) xy x x csec tan= +(c) xy x c x+ + =sin cos 0 (d) None of these(where C is an arbitrary constant.)3. If a differentiable function satisfies ( ) ( ) ( ) ( )x y f x y x y f x y- + - + - = 2 ( ) ,x y y x y R2 3- " Œand f( ) ,1 2=  then :(a) f x( ) must be polynomial function (b) f( )3 12=(c) f( )0 0= (d) f( )3 13=4. A function y f x= ( )  satisfies the differential equation                        f x x x x f x( )sin cos ( sin ) ( )2 1 02- + + ¢ =  with f( )0 0=  . The value of f p6ÊËÁ ˆ̃̄ equals to :
(a) 25 (b) 35 (c) 15 (d) 455. Solution of the differential equation ( ) ( )2 2 2 02 2+ + + =x y ydx x y x dy   is/are :(a) xy x y c( )2 5+ = (b) xy x y c( )2 3+ =(c) xy y x c( )2 3+ = (d) xy y x c( )2 5+ =6. If y x( ) satisfies the differential equationdydx x y x= +sin cot2 3  and y p2 2ÊËÁ ˆ̃̄ =  then which of thefollowing statement(s) is/are correct ?(a) y p6 0ÊËÁ ˆ̃̄ = (b) ¢ ÊËÁ ˆ̃̄ = -y p3 9 3 22
(c) y x( ) increases in the interval p p6 2,ÊËÁ ˆ̃̄ (d) y x dx x( ) =-Úpp 2

2

1. (a, c) 2. (a, b) 3. (a, b, c) 4. (a) 5. (b) 6. (a, c)
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Exercise-2 : One or More than One Answer is/are Correct

Answers



Paragraph for Question Nos. 1 to 2
A differentiable function y g x= ( ) satisfies ( ) ( ) ;x t g t dt x xx - + = +Ú 1 4 20  " ≥x 0.

1. y g x= ( ) satisfies the differential equation :(a) dydx y x- = +12 22 (b) dydx y x+ = +2 12 22
(c) dydx y x+ = +12 22 (d) dydx y x+ = +12 22. The value of g( )0  equals to :(a) 0 (b) 1 (c) e2 (d) Data insufficientParagraph for Question Nos. 3 to 5Suppose f and g are differentiable functions such that xg f x f g x g x f g x( ( )) ( ( )) ( ) ( ( ))¢ ¢ =  ¢ ¢ " Œg f x f x x R( ( )) ( )  and f is positive, g is positive " Œx R. Also f g t dt e xx ( ( )) ( )= - -Ú 12 1 20  

" Œx R , g f( ( ))0 1=  and h x g f xf g x x R( ) ( ( ))( ( )) .= " Œ
3. The graph of y h x= ( ) is symmetric with respect to line :(a) x = -1 (b) x = 0 (c) x = 1 (d) x = 24. The value of f g g f( ( )) ( ( ))0 0+  is equal to :(a) 1 (b) 2 (c) 3 (d) 45. The largest possible value of h x x R( )" Œ  is :(a) 1 (b) e1 3 (c) e (d) e2Paragraph for Question Nos. 6 to 8Given a function ‘ ’g  which has a derivative ¢g x( ) for every real x and which satisfy¢ =g ( )0 2 and g x y e g x e g yy x( ) ( ) ( )+ = +  for all x and y.
6. The function g x( ) is :(a) x xe x( )2 + (b) x e x( )+ 1 (c) 2xe x (d) x x+ +ln( )17. The range of function g x( ) is :(a) R (b) - •ÈÎÍ ˆ̃̄2e , (c) - •ÈÎÍ ˆ̃̄1e , (d) [ , )0 •
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Exercise-3 : Comprehension Type Problems



8. The value of lim ( )x g xÆ -•  is :(a) 0 (b) 1 (c) 2 (d) Does not exist

1. (c) 2. (a) 3. (c) 4. (b) 5. (c) 6. (c) 7. (b) 8. (a)
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Answers



1. Column-I (Differential equation) Column-II Solution (Integral curves)(A) y x dydx y dydx- = +2 (P) y A x A x A= + +1 2 2 3
(B) ( )2 10 03x y dydx y- + = (Q) x y cy2 2 1+ =
(C) dydx d ydx d ydxÊËÁ ˆ̃̄ ÊËÁÁ ˆ̃̃̄ - ÊËÁÁ ˆ̃̃̄ =3 3 2 2

23 0 (R) ( )( )x y cy+ - =1 1
(D) ( )x y dy xy dx2 2 31 2 0- + = (S) x A y A y A= + +1 2 2 3(T) xy y c2 52= +2. Column-I Column-II 
(A) Solution of differential equation[ ( )] ( )3 2 1 02 3 2x y xy e x dx x x dyx+ - + + + =  is : (P) y x ce x2 2 1 12( )+ + =
(B) Solution of differential equationydx xdy xy e dxx- - =3 02 2  is : (Q) ( )x x y xe cx2 3+ - =
(C) Solution of differential equationdydx xy x y= -( )2 2 1  is : (R) xy e cx- =32 2

(D) Solution of differential equationdydx x y xy( )2 3 1+ =  is : (S) 1 2 2 22x y ce y= - + - /
(T) 2 1 2 2x y ce y= - + - /

(where c is arbitrary constant).
1. A Æ R ; B Æ T ; C Æ S ; D Æ Q2. A Æ Q ; B Æ R ; C Æ P ; D Æ S
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Exercise-4 : Matching Type Problems

Answers



1. Find the value of | |a  for which the area of triangle included between the coordinate axes andany tangent to the curve x ya a= l  is constant (where l is constant.).2. Let y f x= ( ) satisfies the differential equation xy y dx dy( ) .1 + =  If f( )0 1=  and f ek e( )2 2 2= - ,then find the value of k.3. If y x x2 2 23 2= +cos sin , then the value of y y d ydx4 3 2 2+  is4. Let f x( ) be a differentiable function in [ , )- •1  and f( )0 1=  such thatLimt x t f x x f tf t f xÆ + + - +- + =1 2 21 11 1( ) ( ) ( )( ) ( ) . Find the value of Lim1x f xxÆ --ln( ( )) ln21 .
5. Let y a x b c x e x d= + + +( sin ( )cos ) , where a b c, ,  and d are parameters represent a family ofcurves, then differential equation for the given family of curves is given by ¢¢ - ¢ + =y y ya b 0,then a b+ =6. Let y f x= ( ) satisfies the differential equation xy y dx dy( ) .1 + =  If f( )0 1=  and f ek e( ) ,2 2 2= -then find the value of k.

1. 1 2. 2 3. 6 4. 1 5. 4 6. 2
ooo
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Exercise-5 : Subjective Type Problems

Answers







1. Sum of values of x and y satisfying the equation 3 4 77 3 2 7
2x y x y- = - =;  is :

(a) 2 (b) 3 (c) 4 (d) 5

2. If f x x a a xii ii( ) ( )= - + -= =’ Â
1

3

1

3

3  where a ai i< +1
 for i = 1 2, , then f x( ) = 0 has :

(a) only one distinct real root (b) exactly two distinct real roots

(c) exactly 3 distinct real roots (d) 3 equal real roots

3. Complete set of real values of ‘ ’a  for which the equation x ax x a a4 2 2
2 0- + + - =  has all its

roots real :

(a)
3

4
, •ÈÎÍ ˆ̃̄

(b) [ , )1 • (c) [ , )2 • (d) [ , )0 •
4. The cubic polynomial with leading coefficient unity all whose roots are 3 units less than the

roots of the equation x x x3 2
3 4 12 0- - + =  is denoted as f x( ), then ¢f x( ) is equal to:

(a) 3 12 5
2x x- + (b) 3 12 5

2x x+ + (c) 3 12 5
2x x+ - (d) 3 12 5

2x x- -
5. The set of values of k k R( )Œ  for which the equation x x k2

4 3 1 0- + - - =| | | |  will have exactly 

four real roots, is :

(a) ( , )-2 4 (b) ( , )-4 4 (c) ( , )-4 2 (d) ( , )-1 0

6. The number of integers satisfying the inequality 
xx x+ £

6

1
 is :

(a) 7 (b) 8 (c) 9 (d) 3

7. The product of uncommon real roots of the two polynomials p x x x x x( ) = + - - +4 3 2
2 8 6 15 and q x x x x( ) = + - -3 2

4 10 is:

(a) 4 (b) 6 (c) 8 (d) 12

8. If l l l l1 2 1 2, ( )>  are two values of l for which the expression f x y x xy y x y( , ) = + + - - +2 2
5 7 6l   can be resolved as a product of two linear factors,

then the value of 3 21 2l l+  is :

(a) 5 (b) 10 (c) 15 (d) 20
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QUADRATIC EQUATIONS

Exercise-1 : Single Choice Problems



9. Let a b,  be the roots of the quadratic equation ax bx c2
0+ + = , then the roots of the equation a x b x x c x( ) ( )( ) ( )+ + + - + - =1 1 2 2 0

2 2
 are :

(a)
2 1

1

2 1

1

aa bb+- +-, (b)
2 1

1

2 1

1

aa bb-+ -+,

(c)
aa bb+- +-1

2

1

2
, (d)

2 3

1

2 3

1

aa bb+- +-,

10. If a b R, Œ  distinct numbers satisfying | | | | | | | | | | | |,a b a b a b- + - = + = + + +1 1 1 1  then the

minimum value of | |a b-  is :

(a) 3 (b) 0 (c) 1 (d) 2

11. The smallest positive integer p for which expression x px p2
2 3 4- + +  is negative for atleast

one real x is :

(a) 3 (b) 4 (c) 5 (d) 6

12. For x RŒ , the expression 
x x cx x c2

2

2

4 3

+ ++ +  can take all real values if c Œ :

(a) (1, 2) (b) [0, 1]

(c) (0, 1) (d) ( , )-1 0

13. If 2 lies between the roots of the equation t mt2
2 0- + =  , ( )m RŒ  then the value of 

3

9
2

| |xx m+ÊËÁÁ ˆ̃̃̄ÈÎÍÍ ˘̇̇̊
 is :

(where []◊  denotes greatest integer function)

(a) 0 (b) 1 (c) 8 (d) 27

14. The number of integral roots of the equation x x x x8 7 5 2
24 18 39 1155 0- - + + =  is :

(a) 0 (b) 2 (c) 4 (d) 6

15. If the value of m m4 1
119+ =4 , then the value of m m3

3

1- =
(a) 11 (b) 18 (c) 24 (d) 36

16. If the equation ax bx c2
2 0+ + =  and ax cx b2

2 0+ + = , a b cπ π0, , have a common root,

then their other roots are the roots of the quadratic equation:

(a) a x x bc2
1 4 0( )+ + = (b) a x x bc2

1 8 0( )+ + =
(c) a x x bc2

2 8 0( )+ + = (d) a x x bc2
1 2 8 0( )+ + =

17. If cos a ,  cosb and cos g are the roots of the equation 9 9 1 0
3 2x x x- - + = ; a b g p, , [ , ]Œ 0

then the radius of the circle whose centre is ( , cos )S Sa a  and passing through 

( sin (tan ), )2 4 4
1- p  is:

(a) 2 (b) 3 (c) 4 (d) 5

18. For real values of x, the value of expression 
11 12 6

4 2

2

2

x xx x- -+ +  :
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(a) lies between -17 and -3 (b) does not lie between -17 and -3

(c) lies between 3 and 17 (d) does not lie between 3 and 17

19.
xx x x+- - ≥ -3

2

1

42
 holds for all x satisfying:

(a) - < <2 1x  or x > 4 (b) - < <1 2x  or x > 4

(c) x < -1 or 2 4< <x (d) x > -1 or 2 4< <x
20. If x i= +4 3  (where i = -1 ), then the value of x x x3 2

4 7 12- - +  equals:

(a) -88 (b) 48 36+ i (c) - +256 12 i (d) -84

21. Let f x x xx x( ) = + -- +2

2

1

1

, then the largest value of f x x( ) [ , ]" Œ -1 3   is:

(a)
3

5
(b)

5

3
(c) 1 (d)

4

3

22. In above problem, the range of f x x( ) [ , ]" Œ -1 1  is:

(a) -ÈÎÍ ˘̇̊
1

3

5
, (b) -ÈÎÍ ˘̇̊

1
5

3
, (c) -ÈÎÍ ˘̇̊1

3
1, (d) [ , ]-1 1

23. If the roots of the equation 
1 1 1x p x q r+ + + =  are equal in magnitude but opposite in sign, then 

the product of the roots is:

(a) - +2
2 2

( )p q (b) - +( )p q2 2
(c) - +( )p q2 2

2
(d) -pq

24. If a root of the equation a x b x c1

2

1 1 0+ + =  is the reciprocal of a root of the equation a x b x c2

2

2 2 0+ + = , then :

(a) ( ) ( )( )a a c c a b b c a b b c1 2 1 2

2

1 2 1 2 2 1 2 1- = - -
(b) ( ) ( )( )a a b b a b b c a b b c1 2 1 2

2

1 2 1 2 2 1 2 1- = - -
(c) ( ) ( )( )b c b c a b b c a b b c1 2 2 1

2

1 2 1 2 2 1 2 1- = - +
(d) ( ) ( )( )b c b c a b b c a b b c1 2 2 1

2

1 2 1 2 2 1 2 1- = + -
25. If a bπ  but a a2

5 3= -  and b b2
5 3= - , then the equation with roots 

ab ba,  is:

(a) 3 25 3 0
2x x- + = (b) x x2

5 3 0+ - =
(c) x x2

5 3 0- + = (d) 3 19 3 0
2x x- + =

26. If the difference between the roots of x ax b2
0+ + =  is same as that of x bx a2

0+ + = , a bπ ,

then:

(a) a b+ + =4 0 (b) a b+ - =4 0 (c) a b- - =4 0 (d) a b- + =4 0

27. If tan ; , , ,qi i = 1 2 3 4 are the roots of equation x x x x4 3 2
2 2 0- + - - =sin cos cos sinb b b b ,

then tan( )q q q q1 2 3 4+ + + =
(a) sinb (b) cosb (c) tanb (d) cotb
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28. Let a b c d, , ,  are positive real numbers such that 
ab cdπ , then the roots of the equation:

( ) ( ) ( )a b x x ac bd c d2 2 2 2 2
2 0+ + + + + =  are:

(a) real and distinct (b) real and equal

(c) imaginary (d) nothing can be said

29. If a b,  are the roots of ax bx c2
0+ + = , then the equation whose roots are 2 2+ +a b, , is :

(a) ax x a b a b c2
4 4 2 0+ - + - + =( ) (b) ax x a b a b c2

4 4 2 0+ - + + + =( )

(c) ax x b a a b c2
4 4 2 0+ - + + + =( ) (d) ax x b a a b c2

4 4 2 0+ - + - + =( )

30. Minimum possible number of positive root of the quadratic equation x x2
1- + +( )l l - =2 0, l Œ R :

(a) 2 (b) 0

(c) 1 (d) can not be determined

31. Let a b,  be real roots of the quadratic equation x kx k k2 2
2 4 0+ + + - =( ) , then the

minimum value of a b2 2+  is equal to :

(a) 12 (b)
4

9
(c)

16

9
(d)

8

9

32. Polynomial P x x ax( ) = - +2
5 and Q x x x a( ) ( )= + - -2 5 3

3
 when divided by x - 2 have

same remainders, then ‘ ’a  is equal to:

(a) 10 (b) -10 (c) 20 (d) -20

33. If a and b are non-zero distinct roots of x ax b2
0+ + = , then the least value of x ax b2 + +  is

equal to :

(a)
2

3
(b)

9

4
(c) - 9

4
(d) 1

34. Let a b,  be the roots of the equation ax bx c2
0+ + = . A root of the equation a x abcx c3 2 3

0+ + =  is :

(a) a b+ (b) a b2 + (c) a b2 - (d) a b2

35. Let a b c, ,  be the lengths of the sides of a triangle (no two of them are equal) and k RŒ . If the

roots of the equation x a b c x k ab bc ca2
2 6 0+ + + + + + =( ) ( )  are real, then:

(a) k < 2

3
(b) k > 2

3
(c) k > 1 (d) k < 1

4

36. Root(s) of the equation 9 18 5 0
2x x- + =| |  belonging to the domain of definition of the

function f x x x( ) log( )= - -2
2  is/are:

(a)
- -5

3

1

3
, (b)

5

3

1

3
, (c)

-5

3
(d)

-1

3

37. If b a b a+ +cos , sin
2 2

 are the roots of x bx c2
2 0+ + =  and g a g a+ +cos , sin

4 4
 are the

roots of x Bx C2
2 0+ + = , then:

(a) b B c C- = - (b) b B c C2 2- = - (c) b B c C2 2
4- = -( ) (d) 4

2 2
( )b B c C- = -
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38. Minimum value of | | | | | |.x p x x p- + - + - -15 15  If p x£ £ 15 and 0 15< <p  :

(a) 30 (b) 15 (c) 10 (d) 0

39. If the quadratic equation 4 2 0
2x x m- - =  and 4 2 0

2p q r x q r p x r p q( ) ( ) ( )- - - + - =  have

a common root such that second equation has equal roots then the value of m will be :

(a) 0 (b) 1 (c) 2 (d) 3

40. The range of k  for which the inequality k x k x xcos cos ( , )
2

1 0- + ≥ " Œ -• •  is :

(a) k > - 1

2
(b) k > 4 (c) - £ £1

2
4k (d)

1

2
5£ £k

41. If 
1

1

1

1

1

1

+- +- +-aa bb gg, ,  are roots of the cubic equation f x( ) = 0 where a b g, ,  are the roots of the

cubic equation 3 2 5 0
3x x- + = , then the number of negative real roots of the equation f x( ) = 0 is:

(a) 0 (b) 1 (c) 2 (d) 3

42. The sum of all integral values of l for which ( ) ( )l l l2 2
2 2 1+ - + + < " Œx x x R, is :

(a) -1 (b) -3 (c) 0 (d) -2

43. If a b g d, , , Œ R satisfy 
( ) ( ) ( ) ( )a b g da b g d+ + + + + + ++ + + =1 1 1 1

4

2 2 2 2

If biquadratic equation a x a x a x a x a0

4

1

3

2

2

3 4 0+ + + + =  has the rootsa b b g g d d a+ -ÊËÁÁ ˆ̃̃̄ + -ÊËÁÁ ˆ̃̃̄ + -ÊËÁ ˆ̃̄ + -Ê1
1

1
1

1
1

1
1, , , ËÁ ˆ̃̄

. Then the value of a a2 0
 is :

(a) 4 (b) -4 (c) 6 (d) none of these

44. If the complete set of value of x satisfying | | | | | |x x x- + - + - ≥1 2 3 6 is ( , ] [ , )-• » •a b , then a b+ = :

(a) 2 (b) 3 (c) 6 (d) 4

45. If exactly one root of the quadratic equation x a x a2
1 2 0- + + =( )  lies in the interval (0, 3),

then the set of value ‘ ’a  is given by:

(a) ( , ) ( , )-• » •0 6 (b) ( , ] ( , )-• » •0 6

(c) ( , ] [ , )-• » •0 6 (d) ( , )0 6

46. The condition that the root of x px qx r3 2
3 3 0+ + + =  are in H.P. is :

(a) 2 3 0
3 2p pqr r- + = (b) 3 2 0

3 2p pqr p- + =
(c) 2 3 0

3 2q pqr r- + = (d) r pqr q3 3
3 2 0- + =

47. If x is real and 4 4 6 0
2y xy x+ + + = , then the complete set of values of x for which y is real,

is:

(a) x £ -2 or x ≥ 3 (b) x £ 2 or x ≥ 3 (c) x £ -3 or x ≥ 2 (d) - £ £3 2x  

48. The solution of the equation log ( ) log ( )
cos cosx xx x2 23 2 2 1- < -  is :

(a) ( , )1 2 1 (b) ( , )-• 1

(c) ( , )1 2 3 (d) ( , ) ,1 2• - Œn n Np
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49. If the roots a b,  of the equation px qx r2
0+ + =  are real and of opposite sign (where p q r, ,

are real coefficient), then the roots of the equation a b b a( ) ( )x x- + - =2 2
0 are:

(a) positive (b) negative

(c) real and of opposite sign (d) imaginary

50. Let a b,  and c be three distinct real roots of the cubic x x x3 2
2 4 4 0+ - - = .

If the equation x qx rx s3 2
0+ + + =  has roots 

1 1a b,  and 
1c, then the value of ( )q r s+ +  is equal

to :

(a)
3

4
(b)

1

2
(c)

1

4
(d)

1

6

51. Solution set of the inequality, 2 3 02

2- + ≥log ( )x x  is :

(a) [ , ]-4 1 (b) [ , ) ( , ]- - »4 3 0 1 (c) ( , ) ( , )-• - » •3 1 (d) ( , ) [ , )-• - » •4 1

52. For what least integral ‘ ’k  is the quadratic trinomial ( ) ( )k x x k- + + +2 8 4
2

 is positive for all

real values of x ?

(a) k = 4 (b) k = 5 (c) k = 3 (d) k = 6

53. If roots of the equation ( ) ( ) ( )m x m x m- - - - - =2 8 2 8 3 0
2

 are opposite in sign, then

number of integral values(s) of m is/are :

(a) 0 (b) 1 (c) 2 (d) more than 2

54. If log log.0 6 6

2

4

x xx ++ÊËÁÁ ˆ̃̃̄ÊËÁÁ ˆ̃̃̄
 < 0, then complete set of value of ‘ ’x  is :

(a) ( , ) ( , )- - » •4 3 8 (b) ( , ) ( , )-• - » •3 8

(c) ( , )8 • (d) None of these

55. Two different real numbers a and b are the roots of the quadratic equation ax c2
0+ =  with a c, π 0, then a b3 3+  is :

(a) a (b) - c (c) 0 (d) -1

56. The least integral value of ‘ ’k  for which ( ) ( ) ( )k x k x k- - + + +1 1 1
2

 is positive for all real

value of x is:

(a) 1 (b) 2 (c) 3 (d) 4

57. If ( , )-2 7  is the highest point on the graph of y x ax k= - - +2 4
2

, then k equals:

(a) 31 (b) 11 (c) -1 (d) -1 3

58. If a b c+ + = 0, a b c Q, , Œ  then roots of the equation 

( ) ( ) ( )b c a x c a b x a b c+ - + + - + + - =2
0 are :

(a) rational (b) irrational (c) imaginary (d) none of these

59. If two roots of x ax bx c3 2
0- + - =  are equal in magnitude but opposite in sign. Then:

(a) a bc+ = 0 (b) a bc2 =
(c) ab c= (d) a b c- + = 0

 152 Advanced Problems in Mathematics for JEE



60. If a and b are the real roots of x px q2
0+ + =  and a b4 4

,  are the roots of x rx s2
0- + = . Then

the equation x qx q r2 2
4 2 0- + - =  has always ( , , , , , ):a bπ π Œp p q r s R0

(a) one positive and one negative root (b) two positive roots

(c) two negative roots (d) can’t say anything

61. If x px2
1+ +  is a factor of ax bx c3 + + , then:

(a) a c ab2 2+ = - (b) a c ab2 2+ = (c) a c ab2 2- = (d) a c ab2 2- = -
62. In a DABC tan , tan , tan

A B C
2 2 2

 are in H.P., then the value of cot cot
A C
2 2

 is :

(a) 3 (b) 2 (c) 1 (d) 3

63. Let f x x x( ) | | [ , ],= - - " Œ -10 10 9 9  if M and m be the maximum and minimum value of f x( )

respectively, then :

(a) M m+ = 0 (b) 2 9M m+ = - (c) 2 7M m+ = (d) M m+ = 7

64. Solution of the quadratic equation ( | | ) | |3 3 7
2x x- = +  , which belongs to the domain of the

function y x x= -( )4  is :

(a) ± ±1

9
2, (b)

1

9
8, (c) - -2

1

9
, (d) - 1

9
8,

65. Number of real solutions of the equation x x2
3 2 0+ + =| |  is :

(a) 0 (b) 1 (c) 2 (d) 4

66. If the roots of equation x bx c2
0- + =  be two consecutive integers, then b c2

4- =
(a) 3 (b) -2 (c) 1 (d) 2

67. If x is real, then maximum value of 
3 9 17

3 9 7

2

2

x xx x+ ++ +  is :

(a) 41 (b) 1 (c)
17

7
(d)

1

4

68. If 
x xx x R2

2 7

2 3
6

+ ++ < Œ,  then :

(a) xŒ -• -ÊËÁ ˆ̃̄ » •, ( , )
3

2
11 (b) x Œ -• - » •( , ) ( , )1 11

(c) x Œ - -ÊËÁ ˆ̃̄3

2
1, (d) x Œ -• -ÊËÁ ˆ̃̄ » -, ( , )

3

2
1 11

69. If x is real, then range of 
3 2

7 5

xx -+  is :

(a) R - ÏÌÓ ¸̨̋2

5
(b) R - ÏÌÓ ¸̨̋3

7
(c) ( , )-• • (d) R - -ÏÌÓ ¸̨̋2

5

70. Let A denotes the set of values of x for which 
xx +- £2

4
0 and B denotes the set of values of x for

which x ax2
4 0- - £ . If B is the subset of A, then a CAN NOT take the integral value :

(a) 0 (b) 1 (c) 2 (d) 3
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71. If the quadratic polynomial P x p x px p( ) ( )= - - + -3 2 3 6
2

 ranges from [ , )0 •  for every x RŒ ,

then the value of p can be :

(a) 3 (b) 4 (c) 6 (d) 7

72. If graph of the quadratic y ax bx c= + +2
 is given below :

then :

(a) a b c< > >0 0 0, , (b) a b c< > <0 0 0, ,

(c) a b c< < >0 0 0, , (d) a b c< < <0 0 0, ,

73. If quadratic equation ax bx c2
0+ + =  does not have real roots, then which of the following

may be false :

(a) a a b c( )- + > 0 (b) c a b c( )- + > 0

(c) b a b c( )- + > 0 (d) ( ) ( )a b c a b c+ + - + > 0

74. Minimum value of y x x x= - + Œ -2
3 5 4 1, [ , ] is :

(a) 3 (b)
11

4
(c) 0 (d) 9

75. If 3 17 10 0
2x x- + =  and x x m2

5 0- + =  has a common root, then sum of all possible real

values of ‘ ’m  is :

(a) 0 (b) - 26

9
(c)

26

9
(d)

26

3

76. For real numbers x and y , if x xy y x y2 2
2 1 0+ - + - + = , then :

(a) y can not be between 0 and 
8

5
(b) y can not be between - 8

5
 and 

8

5

(c) y can not be between - 8

5
 and 0 (d) y can not be between - 16

5
 and 0

77. If 3 6 8 12
4 3 2x x kx x- + - -  is divisible by x - 3, then it is also divisible by :

(a) 3 4
2x - (b) 3 4

2x +
(c) 3

2x x+ (d) 3
2x x-

78. The complete set of values of a so that equation sin sin
4 2

4 0x a x+ + =  has at least one real

root is :

(a) ( , ]• - 5 (b) ( , ] [ , )-• » •4 4

(c) ( , ]-• - 4 (d) [ , )4 •
79. Let r s t, ,  be the roots of the equation x ax bx c3 2

0+ + + = , such that 

( ) ( ) ( )rs st rt b kac2 2 2 2+ + = - , then k =
(a) 1 (b) 2 (c) 3 (d) 4
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80. If the roots of the cubic x ax bx c3 2
0+ + + =  are three consecutive positive integers, then the

value of 
ab 2

1+ =
(a) 1 (b) 2 (c) 3 (d) 4

81. Let ‘ ’k  be a real number. The minimum number of distinct real roots possible of the equation 

( )( )3 3 1 0
2 2x kx x kx+ + + - =  is :

(a) 0 (b) 2 (c) 3 (d) 4

82. If r and s are variables satisfying the equation 
1 1 1r s r s+ = + . The value of 

rsÊËÁ ˆ̃̄ 3

 is equal to :

(a) 1 (b) -1

(c) 3 (d) not possible to determine

83. Let f x x ax b( ) .= + +2
 If the maximum and the minimum values of f x( ) are 3 and 2

respectively for 0 2£ £x , then the possible ordered pair of ( , )a b  is :

(a) ( , )-2 3 (b) ( , )-3 2 2 (c) ( , )-5 2 3 (d) ( , )-5 2 2

84. The roots of the equation | |x x x2
6 2- - = +  are given by :

(a) -2 2 4, , (b) 0 1 4, , (c) -2 1 4, , (d) 0, 2, 4

85. If a b c, ,  be the sides of DABC and equations ax bx c2
0+ + =  and 5 12 13 0

2x x+ + =  have a

common root, then –C is :

(a) 60° (b) 90° (c) 120° (d) 45°

86. If a b,  and g are three real roots of the equation x x x3 2
6 5 1 0- + - = , then the value of a b g4 4 4+ +  is :

(a) 250 (b) 650 (c) 150 (d) 950

87. If one of the roots of the equation 2 6 0
2x x k- + =  is 

a + 5

2

i
, then the value of a and k are :

(a) a = =3 8, k (b) a = =3

2
17, k (c) a = - = -3 17, k (d) a = =3 17, k

88. Let x1
 and x2

 be the real roots of the equation x k x k k2 2
2 3 5 0- - + + + =( ) ( ) , then the

maximum value of x x1

2

2

2+  is :

(a) 19 (b) 18 (c)
50

9
(d) non-existent

89. The complete set of values of ‘ ’a  for which the inequality ( ) ( ) ( )a x a x a- - + + - ≥1 1 1 0
2

 is

true for all x ≥ 2 .

(a)
3

7
1,

ÊËÁ ˘̇̊
(b) ( , )-• 1 (c) -•ÊËÁ ˘̇̊

,
7

3
(d)

7

3
, •ÈÎÍ ˆ̃̄

90. If a b,  be the roots of 4 17 0
2x x- + =l , l Œ R such that 1 2< <a  and 2 3< <b , then the

number of integral values of l is :

(a) 1 (b) 2 (c) 3 (d) 4
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91. Assume that p is a real number. In order of x p x+ + - =3 1 13 3
 to have real solutions, it is

necessary that:

(a) p ≥ 1 4 (b) p ≥ -1 4 (c) p ≥ 1 3 (d) p ≥ -1 3

92. If a b,  are the roots of the quadratic equation x x2 3 2 2 3
3 2 3 2 3 2 02 3 3 2- + -ÊËÁ ˆ̃̄ - - =log log log log

( ) , then the value of a ab b2 2+ +  is

equal to :

(a) 3 (b) 5 (c) 7 (d) 11

93. The minimum value of f x y x x y y( , ) = - + +2 2
4 6  when x and y are subjected to the

restrictions 0 1£ £x  and 0 1£ £y , is :

(a) -1 (b) -2 (c) -3 (d) -5

94. The expression ax bx c2
2+ + , where ‘ ’a  is non-zero real number, has same sign as that of ‘ ’a

for every real value of x, then roots of quadratic equation ax b c x b c a2
2 0+ - - - - =( ) , are :

(a) real and equal (b) real and unequal

(c) non-real having positive real part (d) non-real having negative real part

95. Let a b,  and c be the roots of x x3
1 0- + = , then the value of 

1

1

1

1

1

1a b c+ + + + +ÊËÁ ˆ̃̄
 equals to :

(a) 1 (b) -1 (c) 2 (d) -2

96. The number of integral values of k for which the inequality x k x k k2 2
2 4 1 15 2 7 0- - + - - ≥( )  holds for all x RŒ  is :

(a) 2 (b) 3 (c) 4 (d) infinite

97. The number of integral values which can be taken by the expression, f x xx x x( )

( ) ( )

= -- - +3

2

1

1 1

 for x RŒ , is :

(a) 1 (b) 2 (c) 3 (d) infinite

98. The complete set of values of m for which the inequality 
x mxx mx2

2

2

4

1
- -+ + > -  is satisfied " Œx R ,

is :

(a) m = 0 (b) - < <1 1m (c) - < <2 2m (d) - < <4 4m
99. The complete set of values of a for which the roots of the equation x a x2

2 1 1 0- + + =| |  are

real is given by :

(a) ( , ] [ , )-• - » •2 0 (b) ( , ] [ , )-• - » •1 0

(c) ( , ] [ , )-• - » •1 1 (d) ( , ] [ , )-• - » •2 1

100. The quadratic polynomials defined on real coefficients P x a x b x c Q x a x b x c P x( ) , ( ) ( )= + + = + + ◊1

2

1 1 2

2

2 22 2  and Q x( ) both take positive values " Œx R. If f x a a x b b x c c( ) ,= + +1 2

2

1 2 1 2
 then :

(a) f x x R( ) < " Œ0

(b) f x x R( ) > " Œ0
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(c) f x( ) takes both positive and negative values

(d) Nothing can be said about f x( )

101. If the equation x ax b x2
4 3 2+ + + =cos( )  has a solution then a possible value of ( )a b+

equals

(a)
p
4

(b)
p
3

(c)
p
2

(d) p
102. Let a b,  be the roots of x x A2

4 0- + =  and g d,  be the roots of x x B2
36 0- + = . If a b g d, , ,

form an increasing G.P. and A Bt =  then the value of ‘ ’t  equals

(a) 4 (b) 5 (c) 6 (d) 8

103. How many roots does the following equation possess 3 2 1
| |

(| | ||)
x x- =   ?

(a) 2 (b) 3 (c) 4 (d) 6

104. If cot a  equals the integral solution of inequality 4 16 15 0
2x x- + <  and sin b equals to the

slope of the bisector of the first quadrant, then sin( )sin( )a b a b+ -  is equal to :

(a) - 3

5
(b) - 4

5
(c)

2

2

(d) 3

105. Consider the functions f x x1( ) =   and f x x xe2 2 0( ) log ,= + > , where e is the base of natural

logarithm. The graphs of the functions intersect :

(a) once in (0, 1) and never in (1, •) (b) once in (0, 1) and once in ( , )e2 •
(c) once in (0, 1) and once in ( , )e e2

(d) more than twice in (0, •)

106. The sum of all the real roots of equation

                                    x x x x4 3 2
3 2 3 1 0- - - + =   is :

(a) 1 (b) 2 (c) 3 (d) 4

107. If a b a b, ( )<   are the real roots of the equation x k x k2 2
4 12 0- + + - =( )  such that 

4 Œ( , )a b  ; then the number of integral values of k equal to :

(a) 4 (b) 5 (c) 6 (d) 7

108. Let a b,   be real roots of the quadratic equation x kx k k2 2
2 4 0+ + + - =( ) , then the

maximum value of ( )a b2 2+  is equal to :

(a) 9 (b) 10 (c) 11 (d) 12

109. Let f x a x a ax
( ) ln ,= - > 1 . Then the complete set of real values of x for which ¢ >f x( ) 0 is :

(a) ( , )1 • (b) ( , )- •1 (c) ( , )0 • (d) ( , )0 1

110. If a b,   and c are the roots of the equation x x3 2
2 1 0+ + = , find 

a b cb c ac a b :

(a) 8 (b) –8 (c) 0 (d) 2

111. Let a b,  are the two real roots of equation x px q2
0+ + = , p q R, ,Œ  q π 0. If the quadratic

equation g x( ) = 0 has two roots a a b b+ +1 1
,  such that sum of roots is equal to product of

roots, then the complete range of q is :
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(a)
1

3
3,

ÈÎÍ ˘̇̊
(b)

1

3
3,

ÊËÁ ˘̇̊
(c)

1

3
3,

ÈÎÍ ˆ̃̄
(d) -•ÊËÁ ˆ̃̄ » •, ( , )

1

3
3

112. If the equation ln( ) ln( )x x x a2
5 3 0+ - + + =  has exactly one solution for x, then number of

integers in the range of a is :

(a) 4 (b) 5 (c) 6 (d) 7

113. Let f x x x x x( ) ,= + - - +2

2

1
6

6
2  then minimum value of f x( ) is :

(a) -2 (b) -8 (c) -9 (d) -12

114. If x bx b2 + +  is a factor of x x x c c3 2
2 2 0+ + + π( ), then b c-  is :

(a) 2 (b) -1 (c) 0 (d) -2

115. If roots of x x3 2
2 1 0+ + =  are a b,  and g , then the value of ( ) ( ) ( ) ,ab bg ag3 3 3+ +  is :

(a) -11 (b) 3 (c) 0 (d) -2

116. How many roots does the following equation possess 3 2 1
| |

(| | ||)
x x- =  ?

(a) 2 (b) 3 (c) 4 (d) 6

117. The sum of all the real roots of equation x x x x4 3 2
3 2 3 1 0- - - + =  is :

(a) 1 (b) 2 (c) 3 (d) 4

118. If a and b are the roots of the quadratic equation 4 2 1 0
2x x+ - =  then the value of 

( )a br rr +=
•Â

1

 is :

(a) 2 (b) 3 (c) 6 (d) 0

119. The number of value(s) of x satisfying the equation ( ) ( ) ( ) ( )2011 2012 2013 2014
x x x x+ + -  = 0 is/are :

(a) exactly 2 (b) exactly 1 (c) more than one (d) 0

120. If a b a b, ( )<  are the real roots of the equation x k x k2 2
4 12 0- + + - =( )  such that 

4 Œ( , ) ;a b  then the number of integral values of k equals to :

(a) 4 (b) 5 (c) 6 (d) 7

121. Let a b,  be real roots of the quadratic equation x kx k k2 2
2 4 0+ + + - =( ) , then the

maximum value of ( )a b2 2+  is equal to :

(a) 9 (b) 10 (c) 11 (d) 12

122. The exhaustive set of values of a for which inequation ( ) ( )a x a x a- - + + - ≥1 1 1 0
2

 is true " ≥x 2.

(a) ( , )-• 1 (b)
7

3
,•ÈÎÍ ˆ̃̄

(c)
3

7
,•ÈÎÍ ˆ̃̄

(d) None of these

123. If the equation x ax2
12 0+ + = , x bx2

15 0+ + =  and x a b x2
36 0+ + + =( )  have a common

positive root, then b a- 2  is equal to.

(a) -6 (b) 22 (c) 6 (d) -22
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124. The equation e ex xsin sin- - =-
4 0 has

(a) infinite number of real roots (b) no real root

(c) exactly one real root (d) exactly four real roots

125. The difference between the maximum and minimum value of the function f x x x( ) sin cos= -3
4 6

 is :

(a)
3

2
(b)

5

2
(c) 3 (d) 4

126. If a b,  are the roots of x x R2
3 0- + = Œl l( ) and a b< <1 , then the true set of values of l

equals :

(a) l Œ ÊËÁ ˘̇̊
2

9

4
, (b) l Œ -•ÊËÁ ˘̇̊

,
9

4
(c) l Œ •( , )2 (d) l Œ -•( , )2

127. If 2 5 7 0
2x x+ + =  and ax bx c2

0+ + =  have at least one root common such that a b c, , { , ,...... , },Œ 1 2 100  then the difference between the maximum and minimum values of a b c+ +  is :

(a) 196 (b) 284 (c) 182 (d) 126

128. Two particles, A and B , are in motion in the xy-plane. Their co-ordinates at each instant of

time t t( )≥ 0  are given by x tA = , y tA = 2 , x tB = -1  and y tB = . The minimum distance

between particles A and B is :

(a)
1

5
(b)

1

5

(c) 1 (d)
2

3

129. If a π 0 and the equation ax bx c2
0+ + =  has two roots a and b such that a < -3 and b > 2 ,

which of the following is always true ?

(a) a a b c( | | )+ + > 0 (b) a a b c( | | )+ + < 0

(c) 9 3 0a b c- + > (d) ( )( )9 3 4 2 0a b c a b c- + + + <
130. The number of negative real roots of the equation ( ) ( )x x x x2 2 2

5 24 2 5+ - = +  is :

(a) 4 (b) 3 (c) 2 (d) 1

131. The number of real values of x satisfying the equation 3 2 1 5 4 3 1 13| | | | | |x x x- + - + + =  is :

(a) 1 (b) 4 (c) 2 (d) 3

132. If log sincos x x ≥ 2 and 0 3£ £x p then sin x lies in the interval

(a)
5 1

2
1

-ÈÎÍ ˘̇̊
, (b) 0

5 1

2
,

-ÊËÁÁ ˘̇̊
(c)

1

2
1,

ÈÎÍ ˘̇̊
(d) none of these

133. Let f x x bx c( ) ,= + +2
 minimum value of f x( ) is -5, then absolute value of the difference of

the roots of f x( ) is :

(a) 5 (b) 20

(c) 15 (d) Can’t be determined

134. Sum of all the solutions of the equation | | | | ,x x x- + + =3 5 7  is :

(a)
6

7
(b)

8

7
(c)

58

63
(d)

8

45
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135. Let f x x x x x( ) ,= + - - +2

2

1
6

6
2  then minimum value of f x( ) is :

(a) -2 (b) -8 (c) -9 (d) -12

136. If a b c+ + = 1, a b c2 2 2
9+ + =  and a b c3 3 3

1+ + = , then the value of 
1 1 1a b c+ +  is :

(a)
2

3
(b) 5 (c) 6 (d) 1

137. If roots of x x3 2
2 1 0+ + =  are a b,  and g , then the value of ( ) ( ) ( ) ,ab bg ag3 3 3+ +  is :

(a) -11 (b) 3 (c) 0 (d) -2

138. If x bx b2 + +  is a factor of x x x c3 2
2 2+ + +  ( ),c π 0  then b c-  is :

(a) 2 (b) -1 (c) 0 (d) -2

139. The graph of quadratic polynomical f x ax bx c( ) = + +2
 is shown below

(a)
ca| |b a- < -2 (b) f x x( ) > " >0 b (c) ac > 0 (d)

ca > -1

140. If f x x xx x( ) ,= - ++ +2

2

3 4

3 4

 then complete solution of 0 1< <f x( ) , is :

(a) ( , )-• • (b) ( , )0 • (c) ( , )-• 0 (d) ( , ) ( , )0 1 2» •
141. If a b g, ,  are the roots of the equation x x x3 2

2 1 0+ - + = , then value of 

( )( )( )

( )( )( )
,

2 2 2

2 2 2

- - -+ + +a b ga b g  is:

(a) 5 (b) -5 (c) 10 (d)
5

3

142. If a and b are roots of the quadratic equation x x2
4 3 0+ + = , then the equation whose roots

are 2a b+  and a b+ 2  is :

(a) x x2
12 35 0- + = (b) x x2

12 33 0+ - = (c) x x2
12 33 0- - = (d) x x2

12 35 0+ + =
143. If a b c, ,  are real distinct numbers such that a b c abc3 3 3

3+ + = , then the quadratic equation ax bx c2
0+ + =  has

(a) Real roots (b) At least one negative root

(c) Both roots are negative (d) Non real roots

144. If the equation x ax2
12 0+ + = , x bx2

15 0+ + =  and x a b x2
36 0+ + + =( )  have a common

positive root, then b a- 2  is equal to.

(a) -6 (b) 22 (c) 6 (d) -22
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145. Consider the equation x ax bx c3 2
0- + - = , where a b c, ,  are rational number, a π 1. It is

given that x x1 2,  and x x1 2
 are the real roots of the equation. Then x x ab c1 2

1++ÊËÁ ˆ̃̄ =
(a) 1 (b) 2 (c) 3 (d) 4

146. The exhaustive set of values of a for which inequation ( ) ( )a x a x a- - + + - ≥1 1 1 0
2

 is true " ≥x 2 .

(a) ( , )-• 1 (b)
7

3
,•ÈÎÍ ˆ̃̄

(c)
3

7
,•ÈÎÍ ˆ̃̄

(d) None of these

147. The number of real solutions of the equationx x2
3 2 0- + =| |

(a) 2 (b) 4 (c) 1 (d) 3

148. The equation e ex xsin sin- - =-
4 0 has

(a) infinite number of real roots (b) no real root

(c) exactly one real root (d) exactly four real roots

149. If a b,  are the roots of the quadratic equation x x2 2
2 1 2 2 2 0- - - =( sin ) cosq q , ( )q Œ R  then

the minimum value of ( )a b2 2+  is equal to :

(a) -4 (b) 8 (c) 0 (d) 2

150. If the equation |sin | |sin |x x b2
0+ + =  has two distinct roots in [ , ];0 p  then the number of

integers in the range of b is equals to :

(a) 0 (b) 1 (c) 2 (d) 3

151. If a π 0 and the equation ax bx c2
0+ + =  has two roots a and b such that a < -3 and b > 2 .

Which of the following is always true ?

(a) a a b c( | | )+ + > 0 (b) a a b c( | | )+ + < 0

(c) 9 3 0a b c- + > (d) ( )( )9 3 4 2 0a b c a b c- + + + <
152. If a b,  are the roots of the quadratic equation x px q2

0+ + =  and g d,  are the roots of x px r2
0+ - =  then ( )( )a g a d- -  is equal to :

(a) q r+ (b) q r- (c) - +( )q r (d) - + +( )p q r
153. Complete set of solution of log ( )1 3

2
2 4 2

x x+ - ≥ -  is :

(a) ( , )-• 2 (b) ( , )-• +2 13 (c) ( , )2 • (d) None of these
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1. (d) 2. (c) 3. (a) 4. (b) 5. (a) 6. (a) 7. (b) 8. (c) 9. (a) 10. (d)

11. (c) 12. (c) 13. (a) 14. (a) 15. (d) 16. (d) 17. (b) 18. (b) 19. (c) 20. (a)

21. (b) 22. (d) 23. (c) 24. (a) 25. (d) 26. (a) 27. (d) 28. (c) 29. (d) 30. (c)

31. (d) 32. (d) 33. (c) 34. (d) 35. (a) 36. (c) 37. (b) 38. (b) 39. (c) 40. (c)

41. (b) 42. (b) 43. (c) 44. (d) 45. (b) 46. (c) 47. (a) 48. (a) 49. (c) 50. (c)

51. (b) 52. (b) 53. (a) 54. (a) 55. (c) 56. (b) 57. (c) 58. (a) 59. (c) 60. (a)

61. (c) 62. (a) 63. (a) 64. (c) 65. (a) 66. (c) 67. (a) 68. (d) 69. (b) 70. (d)

71. (c) 72. (c) 73. (c) 74. (a) 75. (c) 76. (c) 77. (b) 78. (a) 79. (b) 80. (c)

81. (b) 82. (a) 83. (a) 84. (a) 85. (b) 86. (b) 87. (d) 88. (b) 89. (d) 90. (b)

91. (b) 92. (c) 93. (c) 94. (b) 95. (d) 96. (b) 97. (b) 98. (d) 99. (a) 100. (b)

101. (d) 102. (b) 103. (c) 104. (b) 105. (c) 106. (d) 107. (d) 108. (d) 109. (c) 110. (a)

111. (a) 112. (b) 113. (c) 114. (c) 115. (b) 116. (c) 117. (d) 118. (d) 119. (b) 120. (d)

121. (d) 122. (b) 123. (c) 124. (b) 125. (d) 126. (d) 127. (c) 128. (b) 129. (b) 130. (b)

131. (c) 132. (b) 133. (b) 134. (b) 135. (c) 136. (d) 137. (b) 138. (c) 139. (a) 140. (b)

141. (b) 142. (d) 143. (a) 144. (c) 145. (a) 146. (b) 147. (b) 148. (b) 149. (c) 150. (c)

151. (b) 152. (c) 153. (a)
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1. Let S is the set of all real x such that 
2 1

2 3
3 2

xx x x-+ +  is positive, then S contains :

(a) -• -ÊËÁ ˆ̃̄
,

3

2
(b) - -ÊËÁ ˆ̃̄3

2

1

2
, (c) -ÊËÁ ˆ̃̄1

2
0, (d)

1

2
2,

ÊËÁ ˆ̃̄
2. If kx x k2

4 3 1 0- + + >  for atleast one x > 0, then if k SŒ , then S contains:

(a) ( , )1 • (b) ( , )0 • (c) ( , )- •1 (d) - •ÊËÁ ˆ̃̄1

4
,

3. The equation | |x x x2
6 2- - = +  has:

(a) two positive roots (b) two real roots

(c) three real roots (d) four real roots

4. If the roots of the equation x ax b a b R2
0- - = Œ( , ) are both lying between -2 and 2, then :

(a) | |a b< -2
2

(b) | |a b> -2
2

(c) | |a < 4 (d) | |a b> -
2

2

5. Consider the equation in real number x and a real parameter l l,| | | | | |x x x- - - + - =1 2 4

Then for l ≥ 1, the number of solutions, the equation can have is/are :

(a) 1 (b) 2 (c) 3 (d) 4

6. If a and b are two distinct non-zero real numbers such that a b ab b a- = = -1 1
, then :

(a) a > 0 (b) a < 0 (c) b < 0 (d) b > 0

7. Let f x ax bx c a( ) ,= + + >2
0 and f x f x x R( ) ( )2 2- = + " Œ  and f x( ) = 0 has 2 distinct real

roots, then which of the following is true ?

(a) Atleast one root must be positive

(b) f f f( ) ( ) ( )2 0 1< >
(c) Minimum value of f x( ) is negative

(d) Vertex of graph of y f x= ( ) lies in 3rd quadrat

8. In the above problem, if roots of equation f x( ) = 0 are non-real complex, then which of the

following is false ?

(a) f x x
( ) sin= p

4
 must have 2 solutions

(b) 4 2 0a b c- + <
(c) If log ( )f 2

 f( )3  is not defined, then f x x R( ) ≥ " Œ1

(d) All a b c, ,  are positive

9. If exactly two integers lie between the roots of equation x ax2
1 0+ - = . Then integral

value(s) of ‘ ’a  is/are :

(a) -1 (b) -2 (c) 1 (d) 2
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10. If the minimum value of the quadratic expression y ax bx c= + +2
 is negative attained at

negative value of x, then :

(a) a > 0 (b) b > 0 (c) c > 0 (d) D > 0

(where D is discriminant)

11. The quadratic expression ax bx c x R2
0+ + > " Œ , then:

(a) 13 5 2 0a b c- + > (b) 13 2 0a b c- + >
(c) c D> <0 0, (d) a c b D+ > <, 0

(where D is discriminant)

12. The possible positive integral value of ‘ ’k  for which 5 2 1 0
2x kx- + <  has exactly one integral

solution may be divisible by :

(a) 2 (b) 3 (c) 5 (d) 7

13. If the equation x px q2
0+ + = , the coefficient of x was incorrectly written as 17 instead of 13.

Then roots were found to be -2 and -15. The correct roots are :

(a) -1 (b) -3 (c) -5 (d) -10

14. If x x2
3 2 0- + >  and x x2

3 4 0- - £ , then :

(a) | |x £ 2 (b) 2 4£ £x (c) - £ <1 1x (d) 2 4< £x
15. If 5 2 3 169 0

2x x+ - £( )  is true for x lying in the interval :

(a) ( , )-• 2 (b) ( , ]0 2 (c) ( , )2 • (d) ( , )0 4

16. Let  f x x ax b( ) = + +2
 and g x x cx d( ) = + +2

 be two quadratic polynomials with real

coefficients and satisfy ac b d= +2( ). Then which of the following is (are) correct?

(a) Exactly one of either f x( ) = 0 or g x( ) = 0 must have real roots.

(b) Atleast one of either f x( ) = 0 or g x( ) = 0 must have real roots.

(c) Both f x( ) = 0 and g x( ) = 0 must have real roots.

(d) Both f x( ) = 0 and g x( ) = 0 must have imaginary roots.

17. The expression 
1

2 1

1

2 1x x x x+ - + - -  simplifies to :

(a)
2

3 - x if 1 2< <x (b)
2

2 - x if 1 2< <x
(c)

2 1

2

xx --( )
 if x > 2 (d)

2 1

2

xx -+  if x > 2

18. If all values of x which satisfies the inequality log ( )( )1 3

2 2
2 1 0x px p+ + + ≥  also satisfy the

inequality kx kx k2 2
0+ - £  for all real values of k, then all possible values of p lies in the

interval :

(a) [ , ]-1 1 (b) [ , ]0 1 (c) [ , ]0 2 (d) [ , ]-2 0

19. Which of the following statement(s) is/are correct?

(a) The number of quadratic equations having real roots which remain unchanged even after

squaring their roots is 3.
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(b) The number of solutions of the equation tan tan ,2 3 0q q+ =  in the interval [ , ]0 p  is equal

to 6.

(c) For x x x1 2 3 0, , > , the minimum value of 
2 128

4

1

2

3

2

2

2

2

3

1 3

2

xx xx xx x+ +  equals 24.

(d) The locus of the mid-points of chords of the circle x y x y2 2
2 6 1 0+ - - - = , which are

passing through origin is x y x y2 2
3 0+ - - = .

20. If ( , )a 0  is a point on a diameter inside the circle x y2 2
4+ = . Then x x a2 2

4 0- - =  has :

(a) Exactly one real root in (–1, 0] (b) Exactly one real root in [2, 5]

(c) Distinct roots greater than –1 (d) Distinct roots less than 5

21. Let x px q2
0- + =   where p R q R pqŒ Œ π, , 0 have the roots a b,  such that a b+ =2 0, then:

(a) 2 0
2p q+ = (b) 2 0

2q p+ = (c) q < 0 (d) q > 0

22. If a b c, ,  are rational numbers ( )a b c> > > 0  and quadratic equation 

( ) ( ) ( )a b c x b c a x c a b+ - + + - + + - =2 2 2 0
2

 has a root in the interval ( , )-1 0  then which of 

the following statement(s) is/are correct ?

(a) a c b+ < 2 (b) both roots are rational

(c) ax bx c2
2 0+ + =  have both roots negative

(d) cx bx a2
2 0+ + =  have both roots negative

23. For the quadratic polynomial f x x ax a( ) ,= - +4 8
2

 the statements(s) which hold good

is/are:

(a) There is only one integral ‘ ’a  for which f x( ) is non-negative " Œx R
(b) For a < 0, the number zero lies between the zeroes of the polynomial

(c) f x( ) = 0 has two distinct solutions in (0, 1) for a ŒÊËÁ ˆ̃̄1

7

4

7
,

(d) The minimum value of f x( ) for minimum value of a for which f x( ) is non-negative " Œx R is 0

24. Given a b c, ,  are three distinct real numbers satisfying the inequality a b c- + >2 4 0 and the

equation ax bx c2
0+ + =  has no real roots. Then the possible value(s) of 

4 2

3 9

a b ca b c+ ++ +  is/are :

(a) 2 (b) -1 (c) 3 (d) 2

25. Let f x x x c x R( ) = - + " Œ2
4 , where c is a real constant, then which of the following is/are

true ?

(a) f f f( ) ( ) ( )0 1 2> > (b) f f f( ) ( ) ( )2 3 4> >
(c) f f f( ) ( ) ( )1 4 1< < - (d) f f f( ) ( ) ( )0 4 3= >

26. If 0 < < <a b c  and the roots a b,  of the equation ax bx c2
0+ + =  are imaginary, then :

(a) | | | |a b= (b)| |a > 1 (c) | |b < 1 (d) | |a = 1

27. If x  satisfies | | | | | | ,x x x- + - + - >1 2 3 6  then :

(a) x Œ -•( , )1 (b) x Œ -•( , )0 (c) x Œ •( , )4 (d) ( , )2 •
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28. If both roots of the quadratic equation ax x b a2
0+ + - =  are non real and b > -1, then which

of the following is/are correct?

(a) a > 0 (b) a b< (c) 3 2 4a b> + (d) 3 2 4a b< +
29. If a b,  are two numbers such that a b2 2

7+ =  and a b3 3
10+ = , then :

(a) The greatest value of | |a b+ = 5 (b) The greatest value of ( )a b+  is 4

(c) The least value of ( )a b+  is 1 (d) The least value of | |a b+  is 1

30. The number of non-negative integral ordered pair(s) ( , )x y   for which ( )xy x y- = +7
2 2 2

holds is greater than or equal to :

(a) 1 (b) 2 (c) 3 (d) 4

31. If a b g, ,   and d are the roots of the equation x bx4
3 0- - = ; then an equation whose roots are a b gd a b dg a g db+ + + + + +

2 2 2
, ,  and 

b g + da+ 2
 is :

(a) 3 1 0
4x bx+ + = (b) 3 1 0

4x bx- + =
(c) 3 1 0

4 3x bx+ - = (d) 3 1 0
4 3x bx- - =

32. The value of k for which both roots of the equation 4 2 0
2x x k- + =  are completely in ( , )-1 1

may be equal to :

(a) -1 (b) 0 (c) 2 (d) -3

33. If a b c R, , ,Œ  then for which of the following graphs of the quadratic polynomial y ax bx c= - +2
2  ( )a π 0  ; the product ( )abc  is negative ?

(a) (b) (c) (d)

34. If the equation ax bx c2
0+ + = ; a b c R, , Œ  and a π 0 has no real roots then which of the

following is/are always correct ?

(a) ( )( )a b c a b c+ + - + > 0 (b) ( )( )a b c a b c+ + - + >2 4 0

(c) ( )( )a b c a b c- + - + >4 2 0 (d) a b ac( )
2

4 0- >
35. If a and b are the roots of the equation ax bx c2

0+ + = ; a b c R, , ;Œ  a π 0 then which is (are)

correct :

(a) a b2 2

2

2

2+ = -b aca (b)
1 1 2

2 2

2

2a b+ = -b acc
(c)

1 1

3 3

3

3a b+ = -abc bc (d) a b a b( )+ = -bca2

36. The equation cos sin ,
2

0x x- + =l  x Œ( , )0 2p  has roots then value(s) of l can be equal to :

(a) 0 (b) -1 (c) 1/2 (d) 1

37. If the equation ln( ) ln( )x x x a2
5 3 0+ - + + =  has exactly one solution for x, then possible

integral value of a is :

(a) -3 (b) -1 (c) 0 (d) 2
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38. The number of non-negative integral ordered pair(s) ( , )x y  for which ( )xy x y- = +7
2 2 2

holds is greater than or equal to :

(a) 1 (b) 2 (c) 3 (d) 4

39. If a < 0, then the value of x satisfying x a x a a2 2
2 3 0- - - =| |  is/are

(a) a( )1 2- (b) a( )1 2+ (c) a( )- -1 6 (d) a( )- +1 6

40. If 0 < < <a b c and the roots a b,  of the equation ax bx c2
0+ + =  are imaginary, then

(a) | | | |a b= (b)| |a > 1 (c) | |b < 1 (d) | |a = 1

41. If x satisfies | | | | | | ,x x x- + - + - >1 2 3 6  then

(a) x Œ -•( , )1 (b) x Œ -•( , )0 (c) x Œ •( , )4 (d) ( , )2 •
42. The value of k for which both roots of the equation 4 2 0

2x x k- + =  are completely in ( , )-1 1 ,

may be equal to :

(a) -1 (b) 0 (c) 2 (d) -3

43. Let a b g d, , ,  are roots of x x x x4 3 2
12 54 14 0- + - + =l

If a b g d+ = + , then

(a) l = 45 (b) l = -45

(c) If a b g d2 2 2 2+ < +  then 
abgd = 7

2
(d) If a b g d abgd2 2 2 2 2

7
+ < + fi =

44. If 
aa aa3 2

1

3

1- --ÊËÁÁ ˆ̃̃̄
, ; 

bb bb3 2

1

3

1- --ÊËÁÁ ˆ̃̃̄
, ; 

cc cc3 2

1

3

1- --ÊËÁÁ ˆ̃̃̄
,  lie

on L lx my n: ;+ + = 0  where a b c, ,  are real numbers different from 1; then

(a) a b c ml+ + = - (b) abc m nl= +
(c) ab bc ca nl+ + = (d) abc ab bc ca a b c- + + + + + =( ) ( )3 0

1. (a, c, d) 2. (a, b, d) 3. (a, c) 4. (a, c, d) 5. (a, b, c, d) 6. (b, c)

7. (a, b, c) 8. (a, b, d) 9. (a, c) 10. (a, b, d) 11. (a, b, c, d) 12. (a, c)

13. (b, d) 14. (c, d) 15. (a, b) 16. (b) 17. (b, c) 18. (a, b, c)

19. (a, b, d) 20. (a, b, c, d) 21. (a, c) 22. (a, b,c, d) 23. (a, b, d) 24. (a, c, d)

25. (a, c, d) 26. (a, b) 27. (b, c) 28. (a, b, d) 29. (a, b, d) 30. (a, b, c, d)

31. (d) 32. (a, b) 33. (a, c, d) 34. (a, b, c) 35. (a, b, d) 36. (a, c)

37. (b, c, d) 38. (a, b, c, d) 39. (a, d) 40. (a, b) 41. (b, c) 42. (a, b)

43. (a, c) 44. (a, c, d)
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Paragraph for Question Nos. 1 to 2
Let f x ax bx c a( ) , ,= + + π2

0  such that f x f x x R( ) ( )- - = - + " Œ1 1 . Also given that f x( ) = 0 has no real roots and 4 0a b+ > .

1. Let a b g= - + = + + = - +4 2 9 3 9 3a b c a b c a b c, , , then which of the following is correct ?

(a) b a g< < (b) g a b< < (c) a g b< < (d) a b g< <
2. Let p b a q a b= - = +4 2, , then pq is :

(a) negative (b) positive (c) 0 (d) nothing can be said

Paragraph for Question Nos. 3 to 4
If a b,  are the roots of equation ( ) ( ) ;( ) ,k x k x k k+ - + + + = < >1 20 14 91 40 0 0

2 a b  then

answer the following questions.

3. The smaller root ( )a  lie in the interval :

(a) ( , )4 7 (b) ( , )7 10 (c) ( , )10 13 (d) None of these

4. The larger root ( )b  lie in the interval :

(a) ( , )4 7 (b) ( , )7 10 (c) ( , )10 13 (d) None of theseParagraph for Question Nos. 5 to 7
Let f x x bx c x R b c R( ) , ( , )= + + " Œ Œ2

 attains its least value at x = -1 and the graph of f x( )

cuts y-axis at y = 2 .

5. The least value of f x x R( )" Œ  is :

(a) -1 (b) 0 (c) 1 (d) 3 2

6. The value of f f f( ) ( ) ( )- + + =2 0 1  

(a) 3 (b) 5 (c) 7 (d) 9

7. If f x a( ) =  has two distinct real roots, then complete set of values of a is :

(a) ( , )1 • (b) ( , )- -2 1 (c) ( , )0 1 (d) ( , )1 2Paragraph for Question Nos. 8 to 9
Consider the equation log log , .2

2

2

2
4 2 13 0x x m m m R- - - - = Œ  Let the real roots of the

equation be x1 , x2
 such that x x1 2< .

8. The set of all values of m for which the equation has real roots is :

(a) ( , )-• 0 (b) ( , )0 • (c) [ , )1 • (d) ( , )-• •
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9. The sum of maximum value of x1
 and minimum value of x2

 is :

(a)
513

8
(b)

513

4
(c)

1025

8
(d)

257

4Paragraph for Question Nos. 10 to 11
The equation x x x x4 3 2

2 3 4 1 0- - + - =  has four distinct real roots x x x x1 2 3 4, , ,  such

that x x x x1 2 3 4< < <  and product of two roots is unity, then :

10. x x x x x x x x1 2 1 3 2 4 3 4+ + + =
(a) 0 (b) 1 (c) 5 (d) -1

11. x x2

3

4

3+ =
(a)

2 5 5

8

+
(b) -4 (c)

27 5 5

4

+
(d) 18

Paragraph for Question Nos. 12 to 14
Let f x( ) be a polynomial of degree 5 with leading coefficient unity, such that f f f( ) , ( ) , ( ) ,1 5 2 4 3 3= = =  f( )4 2=  and f ( )5 1= , then :

12. f ( )6  is equal to :

(a) 120 (b) -120 (c) 0 (d) 6

13. Sum of the roots of f x( ) is equal to :

(a) 15 (b) -15 (c) 21 (d) can’t be determine

14. Product of the roots of f x( ) is equal to :

(a) 120 (b) -120 (c) 114 (d) -114

Paragraph for Question Nos. 15 to 16
Consider the cubic equation in x, x x x x x x x3 2 2 2

1- + - + - + -( )sin ( )cos ( )q q  

sin cosq q = 0 whose roots are a b g, , .

15. The value of 
a b g
2 2 2

2 2 2ÊËÁ ˆ̃̄ + ÊËÁ ˆ̃̄ + ÊËÁ ˆ̃̄ =
(a) 1 (b)

1

2

(c) 2 cosq (d)
1

2
(sin cos sin cos )q q q q+ +

16. Number of values of q  in [ , ]0 2p  for which at least two roots are equal, is :

(a) 2 (b) 3 (c) 4 (d) 5
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Paragraph for Question Nos. 17 to 18
Let P x( ) be a quadratic polynomial with real coefficients such that for all real x  the relation 

2 1 1 1( ( )) ( ) ( )+ = - + +P x P x P x  holds.

If P( )0 8=  and P ( )2 32=  then :

17. The sum of all the coefficient of P x( ) is :

(a) 20 (b) 19 (c) 17 (d) 15

18. If the range of P x( ) is [ , )m • , then the value of m is :

(a) -12 (b) 15 (c) -17 (d) -5Paragraph for Question Nos. 19 to 21
Let t be a real number satisfying 2 9 30 0

3 2t t- + - =l  where t x x= + 1
 and l Œ R.

19. If the above cubic has three real and distinct solutions for x then exhaustive set of value of l be 

:

(a) 3 10< <l (b) 3 30< <l (c) l = 10 (d) None of these

20. If the cubic has exactly two real and distinct solutions for x then exhaustive set of values of l
be :

(a) l Œ -• » •( , ) ( , )3 30 (b) l Œ -• - » • »( , ) ( , ) { }22 10 3

(c) l Œ{ , }3 30 (d) None of these

21. If the cubic has four real and distinct solutions for x then exhaustive set of values of l be :

(a) l Œ( , )3 10 (b) l Œ{ , }3 10

(c) l Œ -• - » •( , ) ( , )22 10 (d) None of theseParagraph for Question Nos. 22 to 23
Consider a quadratic expression f x tx t x t( ) ( ) ( )= - - + -2

2 1 5 1

22. If f x( ) can take both positive and negative values then t must lie in the interval

(a)
-ÊËÁ ˆ̃̄1

4

1

4
, (b) -• -ÊËÁ ˆ̃̄ » •ÊËÁ ˆ̃̄

, ,
1

4

1

4
(c)

-ÊËÁ ˆ̃̄ -1

4

1

4
0, { } (d) ( , )-4 4

23. If f x( ) is non-negative " ≥x 0 then t lies in the interval

(a)
1

5

1

4
,

ÈÎÍ ˘̇̊
(b)

1

4
,•ÈÎÍ ˆ̃̄

(c)
-ÈÎÍ ˘̇̊1

4

1

4
, (d)

1

5
,•ÈÎÍ ˆ̃̄

1. (c) 2. (a) 3. (a) 4. (c) 5. (c) 6. (d) 7. (a) 8. (d) 9. (d) 10. (b)

11. (d) 12. (a) 13. (a) 14. (c) 15. (b) 16. (d) 17. (b) 18. (c) 19. (c) 20. (b)

21. (a) 22. (c) 23. (d)
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1.

(A)
The least positive integer x, for which 

2 1

2 3
3 2

xx x x-+ +  is 

positive, is equal to

(P) 4

3

(B) If the quadratic equation 

3 2 1 3 2 0
2 2 2x a x a a+ + + - + =( ) ( )  

possess roots of opposite sign then a can be equal to

(Q) 1

(C)
The roots of the equation x x x x+ - - + + - - =3 4 1 8 6 1 1 

can be equal to

(R) 6

(D) If the roots of the equation x x bx cx4 3 2
8 16 0- + - + =  are all real and positive

then 2( )c b-  is equal to

(S) 16

(T) 10

2. Given the inequality ax k+ >2
0. The complete set of values of ‘ ’a  so that

(A) The inequality is valid for all values of x and k is (P) R
(B) There exists a value of x such that the inequality is valid

for any value of k is

(Q) f
(C) There exists a value of k such that the inequality is valid

for all values of x is

(R) {0}

(D) There exists values of x and k for which inequality is

valid is

(S) R - { }0

 (T) {1}

3.

(A) The real root(s) of the equation x x4 2
8 9 0- - =

are

(P) No real roots

(B) The real root(s) of the equation x x2 3 1 3
2 0+ - =  are

(Q) -3 3,

(C) The real root(s) of the equation 3 1 1x x+ + =
are

(R) -8 1,
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(D) The real root(s) of the equation 

9 10 3 9 0
x x- + =( )  are

(S) 0 2,

4.

(A) If a b,  are the roots of equation x ax b2
0+ + =  

( , ),a b RŒ  then the number of ordered pairs ( , )a b  is

equal to

(P) 1

(B)
If P = + + + +cosec

8
cosec

2

8
cosec

3

8
cosec

13

8

p p p p
cosec

14
cosec

15

8

p p
8

+  and Q = 8
18

5

18
sin sin

p p
 

sin ,
7

18

p
 then P Q+  is equal to

(Q) 2

(C) Let a a a1 2 3, , ...... be positive terms of a G.P. and a a4 101 2, , ,  are the consecutive terms of another

G.P. If ai mni ==’ 4

2

12

 where m and n are coprime, then 

( )m n+  equals

(R) 3

(D) For x y R, ,Œ  if x xy y y2 2
2 2 6 9 0- + - + = , then

the value of 5 4x y-  is equal to

(S) 15

1. A Æ Q ; B Æ P ; C Æ T, R ; D Æ S

2. A Æ Q ; B Æ S ; C Æ R ; D Æ P

3. A Æ Q; B Æ R; C Æ P; D Æ S

4. A Æ Q; B Æ P; C Æ S; D Æ R
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1. Let f x ax bx c( ) = + +2
 where a b c, ,  are integers. If 

sin sin sin sin sin sin cos
p p p p p p p
7

3

7

3

7

5

7

5

7 7 7
◊ + ◊ + ◊ = ÊËÁ ˆf ¯̃, then find the value of f ( )2  :

2. Let a b c d, , ,  be distinct integers such that the equation ( ) ( ) ( )( )x a x b x c x d- - - - - =9 0

has an integer root ‘ ’r , then the value of a b c d r+ + + - 4  is equal to :

3. Consider the equation ( ) ( )( ) ,x x m x x m2 2 2
1 3 1 0+ + - - + + + =  where m is a real

parameter. The number of positive integral values of m for which equation has two distinct

real roots, is :

4. The number of positive integral values of m m, £ 16 for which the equation given in the above 

questions has 4 distinct real root is :

5. If the equation ( )m x x2 4 2
12 8 4 0- - - =  has no real roots, then the largest value of m is p q

where p q,  are coprime natural numbers, then p q+ =
6. The least positive integral value of ‘ ’x   satisfying 

( ) sin ( log ) (sin cos )e x x x xx e- +ÊËÁ ˆ̃̄ÊËÁ ˆ̃̄ - - <2
4

2 0
p

 is :

7. The integral values of x for which x x2
17 71+ +  is perfect square of a rational number are a

and b, then  | |a b- =
8. Let P x x x x x x( ) = - - - -6 5 3 2

 and a b g d, , ,  are the roots of the equation x x x4 3 2
1 0- - - = , then P P P P( ) ( ) ( ) ( )a b g d+ + + =

9. The number of real values of ‘ ’a  for which the largest value of the function f x x ax( ) = + +2
2

in the interval [ , ]-2 4  is 6 will be :

10. The number of all values of n, (where n  is a whole number) for which the equation 
xn nx-- =8

10

has no solution.

11. The number of negative integral values of m  for which the expression x m x m2
2 1 5+ - + +( )  is positive " >x 1 is :

12. If the expression ax bx x x4 3 2
2 3+ - + +  has the remainder 4 3x +  when divided by x x2

2+ - , then a b+ =4  .....

13. Find the smallest value of k for which both the roots of equation x kx k k2 2
8 16 1 0- + - + =( )

are real, distinct and have values atleast 4.

14. If x x2
3 2- +  is a factor of x px q4 2

0- + = , then p q+ =
15. The sum of all real values of k  for which the expression x xy ky x k2 2

2 2 0+ + + + =  can be

resolved into linear factors is :

16. The curve y a x= + +( )1 2
2

 meets the curve y ax a= + π -3 1,  in exactly one point, then a2 =
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17. Find the number of integral values of ‘ ’a  for which the range of function f x x axx x( ) = - +- +2

2

1

3 2

 is 

( , ).-• •
18. When x100

 is divided by x x2
3 2- + , the remainder is ( ) ( )2 1 2 2 1

1k kx+ - - - , then k =
19. Let P x( ) be a polynomial equation of least possible degree, with rational coefficients, having 

7 49
3 3+  as one of its roots. Then the product of all the roots of P x( ) = 0 is :

20. The range of values k for which the equation 2 0
4 4

cos sinx x k- + =  has atleast one solution

is [ , ]l m . Find the value of ( )9m d+  .

21. Let P x( ) be a polynomial with real coefficient and P x P x x x( ) ( ) .- ¢ = + +2
2 1 Find P ( )1 .

22. Find the smallest positive integral value of a for which the greater root, of the equation x a a x a a2 2 2
1 1 0- + + + + =( ) ( )  lies between the roots of the equation x a x a2 2 2

2 2 0- - - =( )

23. If the equation x kx k4 2
0+ + =  has exactly two distinct real roots, then the smallest integral

value of | |k  is :

24. Let a b c d, , ,  be the roots of x x x4 3 2
1 0- - - =  . Also consider P x x x x x x( ) = - - - -6 5 3 2

, then the value of P a P b P c P d( ) ( ) ( ) ( )+ + +  is equal to :

25. The number of integral values of a a, [ , ]Œ -5 5  for which the equation x a x a2
2 1 5 0+ - + + =( )  has one root smaller than 1 and the other root greater than 3 is :

26. The number of non-negative integral values of n n, £ 10 so that a root of the equation n x x n2 2
2 2 1 0sin sin ( )- - + =  lies in interval 0

2
,

pÈÎÍ ˘̇̊
 is :

27. Let f x ax bx c( ) ,= + +2
 where a b c, ,  are integers and a > 1.  If f x( ) takes the value p a,  prime 

for two distinct integer values of x, then the number of integer values of x for which f x( )

takes the value 2p is :

28. If x and y are real numbers connected by the equation 

9 2 92 20 244 0
2 2x xy y x y+ + - - + = , then the sum of maximum value of x and the

minimum value of y is :

29. Consider two numbers a b, , sum of which is 3 and the sum of their cubes is 7. Then sum of all

possible distinct values of a is :

30. If y y x x2 2 2
6 8 24 0( )- + - + =  and the minimum value of x y2 4+  is m and maximum

value is M; then find the value of M m- 2 .

31. Consider the equation x ax bx c3 2
0- + - = , where a b c, ,  are rational number, a π 1. It is

given that x x1 2,  and x x1 2
 are the real roots of the equation. If ( ) ( ),b c a+ = +2 1  then x x ab c1 2

1++ÊËÁ ˆ̃̄ =
32. Let a satisfy the equation x x x3 2

3 4 5 0+ + + =  and b satisfy the equation x x x3 2
3 4 5 0- + - = , a R, ,b Œ  then a b+ =
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33. Let x y,   and z are positive reals and x xy y2 2
2+ + = ; y yz z2 2

1+ + =  and z zx x2 2
3+ + = .

If the value of xy yz zx+ +  can be expressed as 
pq  where p and q are relatively prime positive

integer find the value of p q-  :

34. The number of ordered pairs ( , )a b , where a b,  are integers satisfying the inequality

min( ( ) ( )) max( ( ) ( ))x a b x a b x a b x a b2 2
1 1+ - + - - > - + + - + +  " Œx R , is :

35. The real value of x satisfying 20 20 13 13
33 x x+ + =  can be expressed as 

ab where a and b are

relatively prime positive integers. Find the value of b ?

36. If the range of the values of a for which the roots of the equation x x a2 2
2 1 0- - + =  lie

between the roots of the equation x a x a a2
2 1 1 0- + + - =( ) ( )  is ( , )p q , then find the value of q p-ÊËÁÁ ˆ̃̃̄1

.

37. Find the number of positive integers satisfying the inequality x x2
10 16 0- + < .

38. If sin q and cosq are the roots of the quadratic equation ax bx c2
0+ + =  ( )ac π 0 . Then find the 

value of 
b aac2 2-

.

39. Let the inequality sin cos cos
2 2

1x a x a x+ + ≥ +  is satisfied " Œx R , for a k kŒ -• » •( , ] [ , ),1 2
 then | | | |k k1 2+ =

40. a and b are roots of the equation 2 35 2 0
2x x- + = . Find the value of ( ) ( )2 35 2 35

3 3a b- -
41. The sum of all integral values of ‘ ’a  for which the equation 2 1 2 1 0

2x a x a- + + + =( )  has a

integral root.

42. Let f x( ) be a polynomial of degree 8 such that F r r r( ) , , , ,..... , , ,= =1
1 2 3 8 9  then 

1

10F( )
=

43. Let a b,  are two real roots of equation x px q p q R q2
0 0+ + = Œ π, , , . If the quadratic equation g x( ) = 0 has two roots a a b b+ +1 1

,  such that sum of its roots is equal to product of roots, then

then number of integral values q can attain is :

44. If cos ,A  cos B and cosC are the roots of cubic x ax bx c3 2
0+ + + = , where A B C, ,  are the

angles of a triangle then find the value of a b c2
2 2- - .

45. Find the number of positive integral values of k for which kx k x2
3 1 0+ - + <( )  for atleast

one positive x.
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1. 9 2. 0 3. 1 4. 7 5. 5 6. 3 7. 3 8. 6 9. 0 10. 6

11. 0 12. 9 13. 2 14. 9 15. 2 16. 4 17. 0 18. 99 19. 56 20. 7

21. 10 22. 3 23. 1 24. 6 25. 4 26. 8 27. 0 28. 7 29. 3 30. 4

31. 1 32. 0 33. 5 34. 9 35. 5 36. 5 37. 5 38. 2 39. 3 40. 8

41. 1 42. 5 43. 3 44. 1 45. 0

ooo
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1. If a b c, ,  are positive numbers and a b c+ + = 1, then the maximum value of ( )( )( )1 1 1- - -a b c
is :

(a) 1 (b)
2

3
(c)

8

27
(d)

4

92. If xyz x y z= - - -( )( )( )1 1 1  where 0 1£ £x y z, , , then the minimum value of x z y x z y( ) ( ) ( )1 1 1- + - + -  is :

(a)
3

2
(b)

1

4
(c)

3

4
(d)

1

23. If sec( ), sec , sec( )a b a a b- +2 2  are in arithmetical progression then cos cos
2 2a l b=  

( ; )b pπ Œn n I  the value of l is :

(a) 1 (b) 2 (c) 3 (d)
1

24. Let a b c d e, , , ,  are non-zero and distinct positive real numbers. If a b c, ,  are in A.P. ; b c d, ,  are in

G.P. and c d e, ,  are in H.P., then a c e, ,  are in :

(a) A.P. (b) G.P.

(c) H.P. (d) Nothing can be said5. If ( ) ,( ) ,m n+ +1 1
th th

 and ( )r + 1
th

 terms of a non-constant A.P. are in G.P. and m n r, ,  are in

H.P., then the ratio of first term of the A.P to its common difference is :

(a) - n
2

(b) -n (c) -2n (d) +n6. If the equation x x ax bx4 3 2
4 1 0- + + + =  has four positive roots, then the value of ( )a b+  is :

(a) -4 (b) 2

(c) 6 (d) can not be determined
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7. If S S1 2,  and S3
 are the sums of first n natural numbers, their squares and their cubes

respectively, then 
S S S SS S1

4

2

2

2

2

3

2

1

2

3

2

-+ =
(a) 4 (b) 2 (c) 1 (d) 08. If Sn = ◊ + ◊ + ◊ +1 2

3

2 2

4

3 2

5

2 3

! ! !
...... upto n terms then the sum of the infinite terms is :

(a) 1 (b)
2

3
(c) e (d)

p
49. If tan , tan , tan

p p p
12 12 12

-ÊËÁ ˆ̃̄ +ÊËÁ ˆ̃̄x x  in order are three consecutive terms of a G.P. then sum of

all the solutions in [ , ]0 314  is kp . The value of k is :

(a) 4950 (b) 5050 (c) 2525 (d) 501010. Let S kk = + + + +1 2 3 ......  and Q SS SS SS SSn nn= - ◊ - ◊ - -2

2

3

3

4

41 1 1 1
...... , where k, n NŒ

limn nQÆ• =
(a)

1

3
(b) 1 (c) 3 (d) 0

11. l m n, ,  are the p qth th
,  and r th

 term of a G.P. all positive, then  

log

log

log

l pm qn r 1

1

1

 equals :

(a) -1 (b) 2 (c) 1 (d) 012. The number of natural numbers < 300 that are divisible by 6 but not by 9 is :

(a) 49 (b) 37 (c) 33 (d) 1613. If x y z, , > 0 and x y z+ + = 1 then 
xyzx y z( )( )( )1 1 1- - -  is necessarily.

(a) ≥ 8 (b) £ 1

8
(c) 1 (d) None of these

14. Let S = + + + +º•3

2

3

6

3

12

3

20
 then S is equal to :

(a) 1 (b) 2 (c) 3 (d)
3

215. Let x x x xk1 2 3, , ,...... ,  be the divisors of positive integer n (including 1 and n). If x x x xk1 2 3 75+ + + + =...... . Then 
1

1
xii

k ÊËÁÁ ˆ̃̃̄=Â  is equal to :

(a)
75k (b)

75n (c)
1n (d)

1

75
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16. If a a a an1 2 3, , ,...... ,  are in H.P. and f k a ar kr

n
( ) = -=Â1

 then 
af af af af nn1 2 3

1 2 3( )
,

( )
,

( )
,...... ,

( )
 are

in:

(a) A.P. (b) G.P. (c) H.P. (d) None of these17. If a b,  be roots of the equation 375 25 2 0
2x x- - =  and sn n n= +a b , then lim ......n rr

n SÆ• =ÂÊËÁÁ ˆ̃̃̄ =
1

(a)
1

12
(b)

1

4
(c)

1

3
(d) 118. If a ii , , , ,= 1 2 3 4 be four real members of the same sign, then the minimum value ofaa i j i jij , , { , , , },Œ πÂ 1 2 3 4  is :

(a) 6 (b) 8 (c) 12 (d) 2419. Given that x y z, ,  are positive reals such that xyz = 32 . The minimum value of x xy y z2 2 2
4 4 2+ + +  is equal to :

(a) 64 (b) 256 (c) 96 (d) 21620. In an A.P., five times the fifth term is equal to eight times the eighth term.  Then the sum of the

first twenty five terms is equal to :

(a) 25 (b)
25

2
(c) -25 (d) 021. Let a b,  be two distinct values of x lying in [ , ]0 p  for which 5 10 10 4 1

2
sin , sin , ( sin )x x x +  are

3 consecutive terms of a G.P. Then minimum value of | |a b- =
(a)

p
10

(b)
p
5

(c)
2

5

p
(d)

3

5

p
22. In an infinite G.P., the sum of first three terms is 70.  If the extreme terms are multiplied by 4 and 

the middle term is multiplied by 5, the resulting terms form an A.P. then the sum to infinite

terms of G.P. is :

(a) 120 (b) 40 (c) 160 (d) 8023. The value of the sum 
kn knk 211

+=
•

=
• ÂÂ  is equal to :

(a) 5 (b) 4 (c) 3 (d) 224. Let p q r, ,  are positive real numbers, such that 27
3pqr p q r≥ + +( )  and 3 4 5 12p q r+ + = , then p q r3 4 5+ + =

(a) 3 (b) 6 (c) 2 (d) 425. Find the sum of the infinite series 
1

9

1

18

1

30

1

45

1

63
+ + + + + ......

(a)
1

3
(b)

1

4
(c)

1

5
(d)

2

3



26. If Sr  denote the sum of first ‘ ’r  terms of a non constant A.P. and 
Sa Sb ca b

2 2
= = , where a b c, ,  are

distinct then Sc =
(a) c2

(b) c3
(c) c4

(d) abc27. In an infinite G.P. second term is x and its sum is 4, then complete set of values of ‘ ’x  is :

(a) ( , )-8 0 (b) -ÈÎÍ ˆ̃̄ -1

8

1

8
0, { }

(c) - -ÈÎÍ ˆ̃̄ » ÊËÁ ˘̇̊
1

1

8

1

8
1, , (d) ( , ] { }- -8 1 0

28. The number of terms of an A.P. is odd. The sum of the odd terms ( ,1 3
st rd

 etc.,) is 248 and the

sum of the even terms is 217. The last term exceeds the first by 56, then :

(a) the number of terms is 17 (b) the first term is 3

(c) the number of terms is 13 (d) the first term is 129. Let A A A An1 2 3, , ,...... ,  be squares such that for each n ≥ 1 the length of a side of An  equals the 

length of a diagonal of An +1 . If the side of A1
 be 20 units then the smallest value of ‘n’ for which

area of An  is less than 1.

(a) 7 (b) 8 (c) 9 (d) 1030. Let S kk ii= +=
•Â 1

10( )

, then kSkk
n
=Â1

 equal :

(a)
n n( )+ 1

2
(b)

n n( )- 1

2
(c)

n n( )+ 2

2
(d)

n n( )+ 3

231. The sum of the series 
2

1 2

5

2 3
2

10

3 4
2

17

4 5
2

1 2 3◊ + ◊ + ◊ + ◊ + ...... upto n terms is equal :

(a)
nn n

2

1+ (b)
nn n+ÊËÁ ˆ̃̄ +

1
2 1 (c)

nn n
2

1
1+ - (d)

( )nn n- +1 2

132. If ( ) ,1 5
30◊ = k  then the value of ( ) ,1 5

2

29 ◊=Â nn  is :

(a) 2 3k - (b) k + 1 (c) 2 7k + (d) 2
9

2
k -33. n arithmetic means are inserted between 7 and 49 and their sum is found to be 364, then n is :

(a) 11 (b) 12 (c) 13 (d) 1434. The third term of a G.P. is 2. Then the product of the first five terms, is :

(a) 2
3

(b) 2
4

(c) 2
5

(d) none of these35. The sum of first n terms of an A.P. is 5 4
2n n+ , its common difference is :

(a) 9 (b) 10 (c) 3 (d) -4

 180 Advanced Problems in Mathematics for JEE



36. If x y a+ =  and x y b2 2+ = , then the value of ( ),x y3 3+  is :

(a) ab (b) a b2 + (c) a b+ 2
(d)

3

2

3ab a-
37. If S S S Sn1 2 3, , ,...... ,  are the sum of infinite geometric series whose first terms are 

1 3 5 2 1, , ,...... ,( )n -  and whose common ratios are 
2

3

2

5

2

2 1
, ,...... , n +  respectively, then

1 1 1

1 2 3 2 3 4 3 4 5S S S S S S S S S+ + +ÏÌÓ ......upto infinite terms
¸̨̋ =

(a)
1

15
(b)

1

60
(c)

1

12
(d)

1

338. Sequence { }t n  of positive terms is a G.P. If t t6 142 5, , ,  form another G.P. in that order,

then the product t t t t t1 2 3 18 19......  is equal to :

(a) 10
9

(b) 10
10

(c) 10
17 2/

(d) 10
19 2/

39. The minimum value of 
( )( )( )( )A A B B C C D DABCD2 2 2 2

1 1 1 1+ + + + + + + +
 where A B C D, , , > 0 is :

(a)
1

3
4

(b)
1

2
4

(c) 2
4

(d) 3
4

40. If r a3

1

20 =Â , r b2

1

20 =Â  then sum of products of 1, 2, 3, 4...... 20 taking two at a time is :

(a)
a b-

2
(b)

a b2 2

2

-
(c) a b- (d) a b2 2-41. The sum of the first 2n terms of an A.P. is x and the sum of the next n terms is y , its common

difference is :

(a)
x yn- 2

3
2

(b)
2

3
2

y xn-
(c)

x yn- 2

3
(d)

2

3

y xn-42. The number of non-negative integers ‘ ’n  satisfying n p q2 = +  and n p q3 2 2= +  where p and q
are integers.

(a) 2 (b) 3 (c) 4 (d) Infinite43. Concentric circles of radii 1, 2, 3 ...... 100 cms are drawn. The interior of the smallest circle is

coloured red and the angular regions are coloured alternately green and red, so that no two

adjacent regions are of the same colour.  The total area of the green regions in sq. cm is equals

to:

(a) 1000p (b) 5050p (c) 4950p (d) 5151p44. If log , log2 2
4 8 and log 3

1
9

k-
 are consecutive terms of a geometric sequence, then the

number of integers that satisfy the system of inequalities x x2
6- >  and | |x k< 2

 is :

(a) 193 (b) 194 (c) 195 (d) 196

 Sequence and Series 181



45. Let Tr  be the r th
 term of an A.P. whose first term is - 1

2
 and common difference is 1, then 

1 1 2 3

1

+ =+ + +=Â T T T Tr r r rr
n

(a)
n n n n( )( )+ + -1 2 1

6

5

4
(b)

n n n n( )( )+ + - +1 2 1

6

5

4

1

4

(c)
n n n n( )( )+ + - +1 2 1

6

5

4

1

2
(d)

n n n n( )( )+ + - +1 2 1

12

5

8
1

46. If T n n nrr
n = + +=Â ( )( )

,
1 2

3
1

 then limn rr
n TÆ• = =Â 2008

1

(a) 2008 (b) 3012 (c) 4016 (d) 803247. The sum of the infinite series, 1
2

5

3

5

4

5

5

5

6

5

2

2 2

2

2

3

2

4

2

5
- + - + - + ..... is :

(a)
1

2
(b)

25

24
(c)

25

54
(d)

125

25248. The absolute term in P x x r x r x rr
n

( ) = -ÊËÁ ˆ̃̄ - +ÊËÁ ˆ̃̄ - +ÊËÁ ˆ̃̄=Â 1 1

1

1

2
1

 as n approaches to infinity is :

(a)
1

2
(b)

-1

2
(c)

1

4
(d)

-1

449. Let a b c, ,  are positive real numbers such that p a b ab a c ac= + - -2 2 2 2
; q b c bc a b ab= + - -2 2 2 2

and r ac a c cb bc= + - -2 2 2 2
 and the quadratic equation px qx r2

0+ + =  has equal roots ;

then a b c, ,  are in :

(a) A.P. (b) G.P. (c) H.P. (d) None of these50. If Tk  denotes the k th
 term of an H.P. from the begining and 

TT2

6

9= , then 
TT10

4

 equals :

(a)
17

5
(b)

5

17
(c)

7

19
(d)

19

751. Number of terms common to the two sequences 17, 21, 25, ......., 417 and 16, 21, 26, ........, 466

is :

(a) 19 (b) 20 (c) 21 (d) 2252. The sum of the series 1
2

3

1

3

2

3

1

3

2

3

1

3

2

3
2 3 4 5 6 7

+ + + + + + + + ...... upto infinite terms is equal

to :

(a)
15

8
(b)

8

15
(c)

27

8
(d)

21

853. The coefficient of x 8
 in the polynomial ( )( )( ) ......( )x x x x- - - -1 2 3 10  is :

(a) 2640 (b) 1320 (c) 1370 (d) 2740
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54. Let a = - + - + + -Æ•lim
( ) ( ) ( )n n nn1 1 2 2

3 2 3 2 3 2

4

K
 , then a is equal to :

(a)
1

3
(b)

1

4
(c)

1

2
(d) non-existent55. If 16 32 1 0

4 3 2x x ax bx- + + + =  , a b R, Œ  has positive real roots only, then a b-  is equal to :

(a) –32 (b) 32 (c) 49 (d) –4956. If ABC  is a triangle and tan , tan , tan
A B C
2 2 2

 are in H.P., then the minimum value of cot
B
2

=
(a) 3 (b) 1 (c)

1

2

(d)
1

357. If a  and b are the roots of the quadratic equation 4 2 1 0
2x x+ - =  then the value of 

( )a br rr +=
•Â

1

 is :

(a) 2 (b) 3 (c) 6 (d) 058. The sum of the series 2 2 4 3 6
2 2 2+ + +( ) ( ) KK  upto 10 terms is equal to :

(a) 11300 (b) 12100 (c) 12300 (d) 1120059. If a  and b are positive real numbers such that a b+ = 6, then the minimum value of 
4 1a b+ÊËÁ ˆ̃̄

 is

equal to :

(a)
2

3
(b)

1

3
(c) 1 (d)

3

260. The first term of an infinite G.P. is the value of x  satisfying the equation 

log ( )4 4 15 2 0
x x- + - =  and the common ratio is cos

2011

3

pÊËÁ ˆ̃̄
. The sum of G.P. is :

(a) 1 (b)
4

3
(c) 4 (d) 2

61. Let a b c, ,   be positive numbers, then the minimum value of 
a b cabc4 4 2+ +

 is :

(a) 4 (b) 2
3 4/

(c) 2 (d) 2 262. If xy = 1  ; then minimum value of x y2 2+  is :

(a) 1 (b) 2 (c) 2 (d) 463. Find the value of 
2

1

6

1 2

12

1 2 3

20

1 2 3 4
3 3 3 3 3 3 3 3 3 3

+ + + + + + + + + + K  upto • terms :

(a) 2 (b)
1

2
(c) 4 (d)

1

4
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64. Evaluate : 
1

1 2 3
1
( )( )( ) ....( )n n n n kn + + + +=

•Â
(a)

1

1 1( )( )!k k- - (b)
1k k◊ !

(c)
1

1( ) !k k- (d)
1k!65. Consider two positive numbers a and b. If arithmetic mean of a and b exceeds their geometric

mean by 3/2 and geometric mean of a and b exceeds their harmonic mean by 6/5 then the value 

of a b2 2+  will be :

(a) 150 (b) 153 (c) 156 (d) 15966. Sum of first 10 terms of the series, S = ◊ + ◊ + ◊ +7

2 5

13

5 8

19

8 11
2 2 2 2 2 2

...... is :

(a)
255

1024
(b)

88

1024
(c)

264

1024
(d)

85

102467. rr rr 1 3
2 4

1

10 - + ==Â
(a) - 50

109
(b) - 54

109
(c) - 55

111
(d) - 55

10968. Let r th
 term t r  of a series is given by t rr rr = + +1

2 4
. Then limn rr

n tÆ• =Â1

 is equal to :

(a)
1

2
(b) 1 (c) 2 (d)

1

469. The sum of the series 1
4

5

7

5

10

5
2 3

+ + + + ...... to infinite terms, is :

(a)
31

12
(b)

41

16
(c)

45

16
(d)

35

1670. The third term of a G.P. is 2. Then the product of the first five terms, is :

(a) 2
3

(b) 2
4

(c) 2
5

(d) none of these71. If x x x x n1 2 3 2, , ,......  are in A.P., then ( )- +=Â 1
1 2

1

2 r rr
n x  is equal to :

(a)
nn x x n

( )
( )

2 1
1

2

2

2- - (b)
2

2 1
1

2

2

2nn x x n
( )

( )- -
(c)

nn x x n- -
1

1

2

2

2
( ) (d)

nn x x n
2 1

1

2

2

2+ -( )72. Let two numbers have arithmatic mean 9 and geometric mean 4. Then these numbers are roots

of the equation :

(a) x x2
18 16 0+ + = (b) x x2

18 16 0- - =
(c) x x2

18 16 0+ - = (d) x x2
18 16 0- + =
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73. If p and q are positive real numbers such that p q2 2
1+ = , then the maximum value of ( )p q+  is :

(a) 2 (b)
1

2
(c)

1

2

(d) 274. A person has to count 4500 currency notes. Let an  denote the number of notes he counts in the n th
 minute. If a a a1 2 10 150= = = =.....  and a a a10 11 12, , ,...... are in A.P. with common

difference -2 , then the time taken by him to count all notes is :

(a) 34 minutes (b) 24 minutes (c) 125 minutes (d) 35 minutes75. A non constant arithmatic progression has common difference d and first term is ( )1 - ad . If the

sum of the first 20 terms is 20, then the value of a is equal to :

(a)
2

19
(b)

19

2
(c)

2

9
(d)

9

276. The value of 
1

5 4
5 3

3 n n nn - + ==
•Â

(a)
1

120
(b)

1

96
(c)

1

24
(d)

1

14477. Find the value of 
2

1

6

1 2

12

1 2 3

20

1 2 3 4
3 3 3 3 3 3 3 3 3 3

+ + + + + + + + + + ...... up to infinite

terms:

(a) 2 (b)
1

2
(c) 4 (d)

1

478. The minimum value of the expression 2 2
5

2

2 1x x x+ ++
, x RŒ  is :

(a) 7 (b) ( . )7 2
1 7

(c) 8 (d) ( . )3 10
1 3

79. The value of 
( )

( )

4 5 5

5 5
1

rr r r
r + + -
=
•Â  is :

(a)
1

5
(b)

2

5
(c)

1

25
(d)

2

25
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1. (c) 2. (c) 3. (b) 4. (b) 5. (a) 6. (b) 7. (d) 8. (a) 9. (a) 10. (c)11. (d) 12. (c) 13. (b) 14. (c) 15. (b) 16. (c) 17. (a) 18. (c) 19. (c) 20. (d)21. (b) 22. (d) 23. (d) 24. (a) 25. (a) 26. (b) 27. (d) 28. (b) 29. (d) 30. (d)31. (a) 32. (d) 33. (c) 34. (c) 35. (b) 36. (d) 37. (b) 38. (d) 39. (d) 40. (a)41. (b) 42. (b) 43. (b) 44. (a) 45. (c) 46. (a) 47. (c) 48. (d) 49. (c) 50. (b)51. (b) 52. (a) 53. (b) 54. (b) 55. (b) 56. (a) 57. (d) 58. (b) 59. (d) 60. (c)61. (d) 62. (b) 63. (c) 64. (c) 65. (d) 66. (d) 67. (d) 68. (a) 69. (d) 70. (c)71. (a) 72. (d) 73. (d) 74. (a) 75. (b) 76. (b) 77. (c) 78. (c) 79. (a)
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1. If the first and ( )2 1n - th
 terms of an A.P., G.P. and H.P. with positive terms are equal and their 

n
th

 terms are a b,  and c respectively, then which of the following options must be correct :

(a) a c b+ = 2 (b) a b c≥ ≥
(c)

2aca c b+ = (d) ac b= 2

2. Let a b c, ,  are distinct real numbers such that expression ax bx c bx cx a2 2+ + + +,  and  cx ax b2 + +  are always positive then possible value(s) of 
a b cab bc ca2 2 2+ ++ +  may be :

(a) 1 (b) 2 (c) 3 (d) 43. If a b c, ,  are in H.P., where a c> > 0, then :

(a) b a c> +
2

(b)
1 1

0a b b c- - - <
(c) ac b> 2

(d) bc a ac b ab c( ), ( ), ( )1 1 1- - -  are in A.P.4. In an A.P., let Tr
 denote r th

 term from beginning, T q p q T p p qp q= + = +1 1

( )
,

( )
, then :

(a) T1 = common difference (b) T pqp q+ = 1

(c) T p qpq = +1 (d) T p qp q+ = 1

2 25. Which of the following statement(s) is(are) correct?

(a) Sum of the reciprocal of all the n harmonic means inserted between a and b is equal to n
times the harmonic mean between two given numbers a and b.

(b) Sum of the cubes of first n natural number is equal to square of the sum of the first n
natural numbers.

(c) If a A A A A bn, , , ,...... , ,1 2 3 2
 are in A.P. then A n a bii

n = +=Â ( ).

1

2

(d) If the first term of the geometric progression g g g1 2 3, , ,...... ,• is unity, then the value of

the common ratio of the progression such that ( )4 52 3g g+  is minimum equals 
2

5
.6. If a b c, ,  are in 3 distinct numbers in H.P., a b c, , ,> 0  then :

(a)
b c aa c a bb a b cc+ - + - + -

, ,  are in A.P. (b)
b ca c ab a bc+ + +

, ,  are in A.P.

(c) a c b5 5 5
2+ ≥ (d)

a bb c ac-- =
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7. All roots of equation x x x x x5 4 3 2
40 0- + + + + =a b g d  are in G.P.  If the sum of their

reciprocals is 10, then d can be equal to :

(a) 32 (b) -32 (c)
1

32
 (d) - 1

328. Let a a a1 2 3, , ,...... be a sequence of non-zero real numbers which are in A.P. for k NŒ . Let f x a x a x ak k k k( ) = + ++ +2

1 22

(a) f xk( ) = 0 has real roots for each k NŒ .

(b) Each of f xk( ) = 0 has one root in common.

(c) Non-common roots of f x f x f x1 2 30 0 0( ) , ( ) , ( ) ,......= = =  from an A.P.

(d) None of these9. Given a b c, ,  are in A.P., b c d, ,  are in G.P. and c d e, ,  are in H.P. If a = 2 and e = 18, then the possible 

value of ‘ ’c  can be :

(a) 9 (b) -6 (c) 6 (d) -910. The number a b c, ,  in that order form a three term A.P and  a b c+ + = 60. The number ( ), ,a b- 2  

( )c + 3  in that order form a three term G.P. All possible values of ( )a b c2 2 2+ +  is/are :

(a) 1218 (b) 1208 (c) 1288 (d) 129811. If ( ) ( ) ( ) ...... ( )x x x x x x x x2 2 2 2
1 2 3 3 5 20 39 45+ + + + + + + + + + + + = 00, then x is equal 

to :

(a) 10 (b) -10 (c) 20.5 (d) -20.512. For D ABC , if 81 144 16 9 144
4 4 4+ + + =a b c abc, (where notations have their usual meaning),

then :

(a) a b c> > (b) A B C< <
(c) Area of D ABC = 3 3

8
(d) Triangle ABC is right angled

13. Let x y z, , ,Œ ÊËÁ ˆ̃̄
0

2

p
 are first three consecutive terms of an arithmatic progression such that 

cos cos cosx y z+ + = 1 and sin sin sin ,x y z+ + = 1

2

 then which of the following is/are correct 

?

(a) cot y = 2 (b) cos( )x y- = -3 2

2 2

(c) tan2
2 2

3
y = (d) sin( ) sin( )x y y z- + - = 014. If the numbers 16, 20, 16, d form a A.G.P., then d can be equal to.

(a) 3 (b) 11 (c) -8 (d) -16
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15. Given 

1000 01

1000 01

1

.....

.....

( )

n
n

zeroes

zeroes

1 24 34
1 24 34+

<
+

1000 01

1000 01

1

.....

.....

( )

m
m

zeroes

zeroes

1 24 34
1 24 34 , then which of the following is true

(a) m n+ <1 (b) m n< (c) m n< + 1 (d) m n> + 116. If S r r r rr = + + + + •.... , r > 0, then which of the following is/are correct.

(a) S S S S2 6 12 20, , ,  are in A.P. (b) S S S4 9 16, ,  are irrational

(c) ( ) ,( ) ,( )2 1 2 1 2 13

2

4

2

5

2S S S- - -  are in A.P. (d) S S S2 12 56, ,  are in G.P.17. Consider the A.P. 50, 48, 46, 44, ....... If Sn  denotes the sum to n terms of this A.P., then

(a) Sn  is maximum for n = 25 (b) the first negative terms is 26
th

 term

(c) the first negative term is 27
th

 term (d) the maximum value of Sn  is 65018. Let Sn  be the sum to n terms of the series 
3

1

5

1 2

7

1 2 3
2 2 2 2 2 2

+ + + + + + 
9

1 2 3 4
2 2 2 2+ + +  + ...... then

(a) S5 5= (b) S50

100

17
= (c) S1001

1001

97
= (d) S• = 619. For D ABC , if 81 144 16 9 144

4 4 4+ + + =a b c abc, (where notations have their usual meaning),

then

(a) a b c> > (b) A B C< <
(c) Area of D ABC = 3 3

8
(d) Triangle ABC is right angled

1. (b, d) 2. (b, c) 3. (b, c, d) 4. (a, b, c) 5. (b, c) 6. (a, b, c, d)7. (a, b) 8. (a, b) 9. (b, c) 10. (b, d) 11. (a, d) 12. (b, c, d)13. (a, b) 14. (b, d) 15. (b, c) 16. (a, b, c, d) 17. (a, c, d) 18. (a, b, d)19. (b, c, d)
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Paragraph for Question Nos. 1 to 2
The first four terms of a sequence are given by T T T T1 2 3 40 1 1 2= = = =, , , .

The general term is given by T A Bn n n= +- -a b1 1
 where A B, , ,a b are independent of n and A

is positive.1. The value of ( )a b ab2 2+ +  is equal to :

(a) 1 (b) 2 (c) 5 (d) 42. The value of 5
2 2

( )A B+  is equal to :

(a) 2 (b) 4 (c) 6 (d) 8Paragraph for Question Nos. 3 to 4
There are two sets A and B each of which consists of three numbers in A.P. whose sum is 15. D
and d are their respective common differences such that D d D- = >1 0, . If 

pq = 7

8
 where p and q are the product of the numbers in those sets A and B respectively.3. Sum of the product of the numbers in set A taken two at a time is :

(a) 51 (b) 71 (c) 74 (d) 864. Sum of the product of the numbers in set B taken two at a time is :

(a) 52 (b) 54 (c) 64 (d) 74Paragraph for Question Nos. 5 to 7
Let x y z, ,  are positive reals and x y z+ + = 60 and x > 3 .5. Maximum value of ( )( )( )x y z- + +3 1 5  is :

(a) (17) (21) (25) (b) (20) (21) (23) (c) (21) (21) (21) (d) (23) (19) (15)6. Maximum value of ( )( )( )x y z- + +3 2 1 3 5  is :

(a)
( )355

3 6

3

3 2◊ (b)
( )355

3 6

3

3 3◊ (c)
( )355

3 6

3

2 3◊ (d) None of these7. Maximum value of xyz is :

(a) 8 10
3¥ (b) 27 10

3¥ (c) 64 10
3¥ (d) 125 10

3¥Paragraph for Question Nos. 8 to 10
Two consecutive numbers from n natural numbers 1 2 3, , ,..... ,n are removed. Arithmetic

mean of the remaining numbers is 
105

4
.

 190 Advanced Problems in Mathematics for JEE
Exercise-3 : Comprehension Type Problems



8. The value of n is :

(a) 48 (b) 50 (c) 52 (d) 499. The G.M. of the removed numbers is :

(a) 30 (b) 42 (c) 56 (d) 7210. Let removed numbers are x x1 2,  then x x n1 2+ + =
(a) 61 (b) 63 (c) 65 (d) 69

Paragraph for Question Nos. 11 to 13
The sequence { }an  is defined by formula a0 4=  and a a an n n+ = - +1

2
2 2 for n ≥ 0 . Let the

sequence { }bn  is defined by formula b0

1

2
=  and b a a a aa nn nn= " ≥-2

1
0 1 2 1......

.

11. The value of a10
 is equal to :

(a) 1 2
1024+ (b) 4

1024
(c) 1 3

1024+ (d) 6
102412. The value of n for which bn = 3280

3281
 is :

(a) 2 (b) 3 (c) 4 (d) 513. The sequence { }bn  satisfies the recurrence formula :

(a) b bbn nn+ = -1
2

2

1

(b) b bbn nn+ = +1
2

2

1

(c)
b bn n1 2

2+ (d)
b bn n1 2

2-
Paragraph for Question Nos. 14 to 15

Let f n rr rr
n

( ) ,= +=Â C C2

1

22

 a f nn= Æ •lim ( ) and x a x t2
2

1

2
0- -ÊËÁ ˆ̃̄ + =  has two positive roots a

and b.

14. If value of f f( ) ( )7 8+  is 
pq where p and q are relatively prime, then ( )p q-  is :

(a) 53 (b) 55 (c) 57 (d) 5915. Minimum value of 
4 1a b+  is :

(a) 2 (b) 6 (c) 3 (d) 4
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Paragraph for Question Nos. 16 to 17
Given the sequence of number a a a a1 2 3 1005, , ,...... ,

which satisfy 
aa aa aa aa1

1

2

2

3

3

1005

10051 3 5 2009+ = + = + = = +......

Also a a a a1 2 3 1005 2010+ + + + =......16. Nature of the sequence is :

(a) A.P. (b) G.P. (c) A.G.P. (d) H.P.17. 21
st

 term of the sequence is equal to :

(a)
86

1005
(b)

83

1005
(c)

82

1005
(d)

79

1005

1. (b) 2. (a) 3. (b) 4. (d) 5. (c) 6. (a) 7. (a) 8. (b) 9. (c) 10. (c)11. (c) 12. (b) 13. (b) 14. (d) 15. (b) 16. (a) 17. (c)
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1. Column-I Column-II(A) If three unequal numbers a b c, ,  are in A.P. and b a c b a- -, ,  are

in G.P., then 
a b cabc3 3 3

3

+ +
 is equal to

(P) 1

(B) Let x be the arithmetic mean and y z,  be two geometric means

between any two positive numbers, then 
y zxyz3 3

2

+
 is equal to

(Q) 4

(C) If a b c, ,  be three positive number which form three successive

terms of a G.P. and c b a> -4 3 , then the common ratio of the

G.P. can be equal to

(R) 2

(D) Number of integral values of x satisfying inequality,  - + - >7 8 9 0
2x x  is

(S) 0

2. Column-I Column-II(A) The sequence a b c d, , , ,10  are in A.P., then a b c d+ + + = (P) 6(B) Six G.M.’s are inserted between 2 and 5, if their product can be

expressed as ( ) .10
n

  Then n = (Q) 2

(C) Let a a a a1 2 3 10, , ,..... ,  are in A.P. and h h h h1 2 3 10, , ,..... ,  are

in H.P. such that a h1 1 1= =  and a h10 10 6= = , then a h4 7 = (R) 3

(D)
If log , log ( )3 32 2 5

x -  and log 3 2
7

2

x -ÊËÁ ˆ̃̄
 are in A.P., then x = (S) 20

(T) 403. Column-I Column-II(A) The number of real values of x such that three numbers 2
x

, 2
2x
 and 

2
3x
  form a non-constant arithmetic progression in that order, is

(P) 0

(B) Let S a a a a a a a an n= - + + + + + +ÊËÁÁ ˆ̃̃̄
-( ) ....2 3

1 2 2 3 1

1 1 1

where a a a an1 2 3, , ,.... ,  are n consecutive terms of an A.P. and a i ni > " Œ0 1 2{ , ,..... , }. If a1 225= ,  an = 400, then the value of S + 7 is equal to

(Q) 1

Exercise-4 : Matching Type Problems



(C) Let Sn  denote the sum of first n terms of an non constant A.P. and S Sn n2 3= , then 
SSnn3

2
 is equal to

(R) 2

(D) If t t t t1 2 3 4, , ,  and t 5
 are first 5 terms of an A.P., then 

4 6

3

1 2 4 3 5

1

( )t t t t tt- - + +
 is equal to

(S) 3

(T) 44. Column-I contains S and Column-II gives last digit of S.Column-I Column-II(A) S nn= -=Â( )2 1
2

1

11 (P) 0

(B) S nn= -=Â( )2 1
3

1

10 (Q) 1

(C) S n nn= - -=Â( ) ( )2 1 1
2

1

18 (R) 3

(D) S n nn= - - -=Â( ) ( )2 1 1
3 1

1

15 (S) 5

(T) 85. Column-I Column-II(A) If x y R, Œ +
 satisfy log log8 4

2
5x y+ =  and 

log log8 4

2
7y x+ =  then the value of 

x y2 2

2080

+ = (P) 6

(B) In D ABC A B C, ,  are in A.P. and sides a b,  and c are

in G.P. then a b c b c a c a b2 2 2
( ) ( ) ( )- + - + - = (Q) 3

(C) If a b c, ,  are three positive real numbers then the

minimum value of 
b ca a cb a bc+ + + + +

 is

(R) 0

(D) In D ABC , ( )( )a b c b c a bc+ + + - = l  where l Œ I ,

then greatest value of l is

(S) 2
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6. Let f n n( ) ......= + + + + +1
1

2

1

3

1

4

1
 such that P n f n P n f n q n( ) ( ) ( ) ( ) ( ).+ = +2  Where P n( ), Q n( )

are polynomials of least possible degree and P n( ) has leading coefficient unity. Then match the

following Column-I with Column-II.Column-I Column-II(A) p nnn
m

( ) -=Â 2

1

(P) m m( )+ 1

2(B) q nn
m

( ) -=Â 3

2
1

(Q) 5 7

2

m m( )+
(C) p n q nnn

m
( ) ( )+ -=Â 2

1

11 (R) 3 7

2

m m( )+
(D) q n p nnn

m 2

1

7( ) ( )- -=Â (S) m m( )+ 7

2

1. A Æ R ; B Æ P ; C Æ Q; D Æ S2. A Æ T, B Æ R, C Æ P, D Æ R3. A Æ P, B Æ R, C Æ S, D Æ Q4. A Æ Q ; B Æ P ; C Æ T ; D Æ S5. A Æ S; B Æ R; C Æ P; D Æ Q6. A Æ S ; B Æ P ; C Æ Q ; D Æ R
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1. Let a b c d, , ,  are four distinct consecutive numbers in A.P. The complete set of values of x for

which 2 2
2 3 2 3

( ) ( ) ( ) ( ) ( ) ( )a b x b c c a a d b d c d- + - + - = - + - + -  is true is ( , ] [ , ),-• » •a b
then | |a  is equal to :2. The sum of all digits of n for which r r nr

n
2 2 2

10

1

= + +=Â  is :

3. If lim

( )

,n rr
n rr r kÆ• += + + =Â 2

2 1

1

1

1

 then k =
4. The value of 

8

4 1
4

1

rrr +=
•Â  is equal to :

5. Three distinct non-zero real numbers form an A.P. and the squares of these numbers taken in

same order form a G.P. If possible common ratio of G.P. are 3 ± Œn n N,  then n =6. If ( ...... ) ( ...... )1111 1 222 2

2n ntimes times

1 244 344 1 244- 344 1 24 34= PPP Pn ......

times

 then P =
7. In an increasing sequence of four positive integers, the first 3 terms are in A.P., the last 3 terms

are in G.P. and the fourth term exceed the first term by 30, then the common difference of A.P.

lying in interval [1, 9] is :8. The limit of 
1

2 4
4

1n k k kk
n

( )( )+ +=Â  as n Æ • is equal to 
1l , then l =

9. What is the last digit of 1 2 3+ + + +...... n if the last digit of 1 2
3 3 3+ + +...... n  is 1?10. Three distinct positive numbers a b c, ,  are in G.P., while log , log , logc b aa c b are in A.P. with

non-zero common difference d, then 2d =11. The numbers 
1

3

1

3

1

3

1

7
, log , log , logx y zy z x are in H.P. If y x r=  and z x s= , then 4( )r s+ =

12. If 
k pqkk

2

13

==
•Â ; where p and q are relatively prime positive integers. Find the value of ( ) .p q+

13. The sum of the terms of an infinitely decreasing Geometric Progression (GP) is equal to the

greatest value of the function f x x x( ) = + -3
3 9 when x Œ -[ , ]4 3  and the difference between

the first and second term is ¢f ( ).0  The common ratio r pq=  where p and q are relatively prime

positive integers. Find ( ).p q+14. A cricketer has to score 4500 runs. Let an  denotes the number of runs he scores in the n th

match. If a a a1 2 10 150= = =.....   and a a a10 11 12, , ..... are in A.P. with common difference

( )-2 . If N be the total number of matches played by him to score 4500 runs. Find the sum of the

digits of N.
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15. If x nn= -=Â10
1

4
2

3

100

, then [ ]x = (where []◊  denotes greatest integer function)

16. Let f n n nn n n N( ) ,= + -+ + - Œ4 4 1

2 1 2 1

2

 then the remainder when f f f f( ) ( ) ( ) ..... ( )1 2 3 60+ + + +
is divided by 9 is.17. Find the sum of series 1

1

2

1

3

1

4

1

6

1

8

1

9

1

12
+ + + + + + + + •KK   , where the terms are the

reciprocals of the positive integers whose only prime factors are two’s and three’s :18. Let a a a an1 2 3, , ,.......... ,  be real numbers in arithmatic progression such that a1 15=  and a2
 is 

an integer. Given ( ) .arr 2

1

10

1185==Â  If S an rr
n= =Â1

 and maximum value of n is N for which S Sn n≥ -( ) ,1
 then find N - 10.19. Let the roots of the equation 24 14 3 0

3 2x x kx- + + =  form a geometric sequence of real

numbers. If absolute value of k lies between the roots of the equation x x2 2
112 0+ - =a , then

the largest integral value of a is :20. How many ordered pair(s) satisfy log log logx y x y3 31

3

1

9
+ +ÊËÁ ˆ̃̄ = +

21. Let a and b be positive integers. The value of xyz is 55 and 
343

55
 when a x y z b, , , ,  are in

arithmatic and harmonic progression respectively. Find the value of ( )a b+

1. 8 2. 9 3. 2 4. 2 5. 8 6. 3 7. 98. 4 9. 1 10. 3 11. 6 12. 5 13. 5 14. 715. 5 16. 8 17. 3 18. 6 19. 2 20. 1 21. 8

ooo
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1. If 

1

1

1

0

0

cos cos

cos cos

cos cos

cos cos

cos cos

cos

a ba gb g a ba gb=
cos g 0

 then the value of cos cos cos
2 2 2a b g+ +  is :

(a) 1 (b)
3

2
(c)

3

8
(d)

9

42. Let the following system of equations

   kx y z+ + = 1

   x ky z k+ + =
   x y kz k+ + = 2

has no solution. Find | |.k
(a) 0 (b) 1 (c) 2 (d) 3

3. If 

a a ab b bc c c
2 3

2 3

2 3

1

1

1

0

+++ =  and vectors ( , , )( , , )1 1
2 2a a b b  and ( , , )1

2c c  are non-coplanar, then the

product abc equals :

(a) 2 (b) -1 (c) 1 (d) 04. If the system of linear equations

   x ay az+ + =2 0

  x by bz+ + =3 0

  x cy cz+ + =4 0

has a non-zero solution, then a b c, ,  :

(a) are in A.P. (b) are in G.P.

(c) are in H.P. (d) satisfy a b c+ + =2 3 05. If the number of quadratic polynomials ax bx c2
2+ +  which satisfy the following conditions :

(i) a b c, ,  are distinct
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(ii) a b c, , { , , ,....... , , }Œ 1 2 3 2001 2002

(iii) x + 1 divides ax bx c2
2+ +

is equal to 1000l , then find the value of l .

(a) 2002 (b) 2001 (c) 2003 (d) 20046. If the system of equations 2 6 8 2 5 2 3 4x ay z x y z x ay z+ + = + + = + + =, ,  has a unique

solution then ‘a’ cannot be equal to :

(a) 2 (b) 3 (c) 4 (d) 5

7. If one of the roots of the equation 

7 6 13

2 13 2

13 3 7

0

2

2

2

xxx --- =  is x = 2, then sum of all

other five roots is :

(a) -2 (b) 0 (c) 2 5 (d) 158. The system of equations

  kx k y k z+ + + - =( ) ( )1 1 0

  ( ) ( )k x ky k z+ + + + =1 2 0

  ( ) ( )k x k y kz- + + + =1 2 0

has a nontrivial solution for :

(a) Exactly three real values of k . (b) Exactly two real values of k .

(c) Exactly one real value of k . (d) Infinite number of values of k .9. If a a a an1 2 3, , ,...... ,  are in G.P. and ai > 0 for each i , then the determinant

D = + ++ + ++
log log log

log log log

log

a a aa a aa n n nn n nn
2 4

6 8 10

12 14 16log loga an n+ +  is equal to :

(a) 0 (b) log aii
n n

=
+ÂÊËÁÁ ˆ̃̃̄
1

2

(c) 1 (d) 2

10. If D a b ca b ca b c1

1 1 1

2 2 2

3 3 3

=  and D a a a a ab b b b bc c c c c2

1 2 3 3 2

1 2 3 3 2

1 2 3 3

2 3 2 5

2 3 2 5

2 3 2 5

= + ++ ++ + 2

 then 
DD2

1

 is equal to :

(a) 10 (b) -10 (c) 20 (d) -2011. If D 1
2 2 2

1 1 1= a b ca b c  and D 2

1

1

1

= bc aac bab c  then :

(a) D D1 2= (b) D D1 22= (c) D D1 2 0+ = (d) D D1 22 0+ =12. The value of the determinant 

1 0 1

1 1

1

--+ -a ab a a b  depends on :

(a) only a (b) only b (c) neither a nor b (d) both a and b
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13. Sum of solutions of the equation 

1 2

2 3

3 5 2

10
2

xx =  is :

(a) 1 (b) -1 (c) 2 (d) 4

14. If D x d x e x fx d x e x fx a x b x c= + + ++ + + + + ++ + +1 1 1  then D does not depend on :

(a) a (b) e (c) d (d) x
15. The value of the determinant 

x y z x xy y z x yz z z x y- - - - - - =2 2

2 2

2 2

(a) xyz x y z( )+ + 2
(b) ( )( )x y z x y z+ - + + 2

(c) ( )x y z+ + 3
(d) ( )x y z+ + 216. A rectangle ABCD is inscribed in a circle.  Let PQ be the diameter of the circle parallel to the side AB .  If – = ∞BPC 30 , then the ratio of the area of rectangle to the area of circle is :

(a)
3p (b)

3

2p (c)
3p (d)

3

9p
17. Let ab = 1, D = + - -- +- - -1 2 2

2 1 2

2 2 1

2 2

2 2

2 2

a b ab bab a b ab a a b  then the minimum value of D is :

(a) 3 (b) 9 (c) 27 (d) 8118. The determinant 

2

2

a b c d ab cda b c d a b c d ab c d cd a bab c + + + ++ + + + + + + ++ ( )( ) ( ) ( )d ab c d cd a b abcd( ) ( )+ + + =
2

0 for

(a) a b c d+ + + = 0 (b) ab cd+ = 0

(c) ab c d cd a b( ) ( )+ + + = 0 (d) any a b c d, , ,19. Let det A l m np q r=
1 1 1

  and 

if ( ) ( )l m p q- + - =2 2
9, ( ) ( )m n q r- + - =2 2

16, ( ) ( )n l r p- + - =2 2
25 , then the value of 

(det. )A 2
  equals :

(a) 36 (b) 100 (c) 144 (d) 16920. The number of distinct real values of K such that the system of equations x y z+ + =2 1, x y z K+ + =3 4 , x y z K+ + =5 10
2
 has infinitely many solutions is :

(a) 0 (b) 4 (c) 2 (d) 3
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21. If 

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

x x xx x xx x x
+ + ++ + ++ + +

1 1 1

2 2 2

3 3 3

2 3

2 3

2 3

 is expressed as a polynomial in x, then the term independent of 

x is :

(a) 0 (b) 2 (c) 12 (d) 1622. If A B C, ,  are the angles of triangle ABC , then the minimum value of 

- - -2

1

1

cos cos

cos cos

cos cos

C BC AB A  is

equal to :

(a) 0 (b) -1 (c) 1 (d) -223. If the system of linear equationsx ay az+ + =2 0x by bz+ + =3 0x cy cz+ + =4 0

has a non-zero solution then a b c, ,  are in

(a) A.P. (b) G.P. (c) H.P. (d) None of these24. If a b,  and c are the roots of the equation x x3 2
2 1 0+ + = , find 

a b xb c ac a b .

(a) 8 (b) -8 (c) 0 (d) 225. The system of homogeneous equation l l lx y z+ + + - =( ) ( )1 1 0,

( ) ( ) ,l l l+ + + + =1 2 0x y z  ( ) ( )l l l- + + + =1 2 0x y z  has non-trivial solution for :

(a) exactly three real values of l (b) exactly two real values of l
(c) exactly one real value of l (d) infinitely many real value of l

26. If one of the roots of the equation 

7 6 13

2 13 2

13 3 7

0

2

2

2

xxx --- =  is x = 2 , then sum of all

other five roots is :

(a) -2 (b) 0 (c) 2 5 (d) 15

1. (a) 2. (c) 3. (b) 4. (c) 5. (a) 6. (c) 7. (a) 8. (c) 9. (a) 10. (b)11. (c) 12. (c) 13. (b) 14. (d) 15. (c) 16. (a) 17. (c) 18. (d) 19. (c) 20. (c)21. (c) 22. (b) 23. (c) 24. (a) 25. (c) 26. (a)
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1. Let f a b a aa b a ba b( , ) ( ) ( )

( )

,= + ++
2

2

0

1 2

0 1 2 3

 then

(a) ( )2a b+  is a factor of f a b( , ) (b) ( )a b+ 2  is a factor of f a b( , )

(c) ( )a b+  is a factor of f a b( , ) (d) a is a factor of f a b( , )

2. If 

1 2 3

1 2 3

1 2 3

2 2

2 2

2 2

+ + +
cos sin tan

cos sin tan

cos sin

q q qq q qq q tan q = 0 then q may be :

(a)
p
6

(b)
5

6

p
(c)

7

6

p
(d)

11

6

p
3. Let D = + ++ ++ +a a d a da d a d aa d a a d32

2

 then :

(a) D depends on a (b) D depends on d
(c) D is independent of a d, (d) D = 04. The value(s) of l for which the system of equations

  ( )1 3 4 0- + - =l x y z
     x y z- + + =( )3 5 0l
     3 0x y z+ - =l

possesses non-trivial solutions.

(a) -1 (b) 0 (c) 1 (d) 2

5. Let D x x x xx x xx x x( ) = + - ++ - +- + - =2

2

2

4 3 2 4 13

2 5 9 4 5 26

8 6 1 16 6 104

ax x x3 2+ + +b g d then  :

(a) a b+ = 0 (b) b g+ = 0 (c) a b g d+ + + = 0 (d) a b g+ + = 0

6. Let D x x x xx x xx x x( ) = + - ++ - +- + - =2

2

2

4 3 2 4 13

2 5 9 4 5 26

8 6 1 16 6 104

ax x x3 2+ + +b g d then  :

(a) a b+ = 0 (b) b g+ = 0 (c) a b g d+ + + = 0 (d) a b g+ + = 07. If the system of equationsax y z+ + =2 0x y z b+ + =2

2 0x y az+ + =
has no solution then ( )a b+  can be equals to :

(a) -1 (b) 2 (c) 3 (d) 4
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8. If the system of equationsax y z+ + =2 0x y z b+ + =2

2 0x y az+ + =
has no solution then ( )a b+  can be equal to

(a) -1 (b) 2 (c) 3 (d) 4

1. (b, c, d) 2. (b, d) 3. (a, b) 4. (a, b) 5. (a, b, d) 6. (a, b, d)7. (b, c, d) 8. (b, c, d)
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Paragraph for Question Nos. 1 to 3
Consider the system of equations

    2 6 8x y z+ + =l
     x y z+ + =2 5m
     x y z+ + =3 4

The system of equations has :1. No solution if :

(a) l m= =2 3, (b) l mπ =2 3, (c) l mπ π2 3, (d) l m= Œ2 , R2. Exactly one solution if :

(a) l mπ π2 3, (b) l m= =2 3, (c) l mπ =2 3, (d) l m= Œ2 , R3. Infinitely many solutions if :

(a) l mπ π2 3, (b) l m= π2 3, (c) l mπ =2 3, (d) l m= Œ2 , R

1. (b) 2. (a) 3. (d)
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1. If 3
n

 is a factor of the determinant 

1 1 1

1

3

1

6

1

2

3

2

6

2

n n nn n nC C CC C C+ ++ +  then the maximum value of n is

………

2. Find the value of l for which 

2 2 2

2 2 2

2 2 2

1 1 2 2 3 3

1 1 2 2 3 3

1 1 2 2

a b a b a bb c b c b cc a c a c+ + ++ + ++ + 3 3

1 2 3

1 2 3

1 2 3+ =a a a ab b bc c cl
3. Find the co-efficient of x in the expansion of the determinant 

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) (

1 1 1

1 1 1

1 1 1

2 4 6

3 6 9

4 8

+ + ++ + ++ +
x x xx x xx x + x)

.

12

4. If x y z R, , Œ  and 

x y zx y zx y z
2 3

4 5 6

7 8 9

2=  then find the value of 

y z z y x z x z x y y xy z y z xz z5 6 3 3 4 6 3 3 4 5 3 3

2 3 6 6 3 6

( ) ( ) ( )

( ) (

- - -- - -- - -x xy x yy z z y xz x z xy y x6 2 6 6

2 3 3 3 3 3 3 2 3 3

) ( )

( ) ( ) ( )

.

5. If the system of equations :

                                                2 3 0x y z+ - =
                                               3 2 0x y kz+ + =
                                                 4 0x y z+ + =
have a set of non-zero integral solutions then, find the smallest positive value of z.6. Find a RŒ  for which the system of equations 2 2 3 0ax y z- + = ; x ay z+ + =2 0 and 2 0x az+ =
also have a non-trivial solution.7. If three non-zero distinct real numbers form an arithmatic progression and the squares of these

numbers taken in the same order constitute a geometric progression.  Find the sum of all

possible common ratios of the geometric progression.

8. Let D 1

1 2 3

1 2 3

1 2 3

= a a ab b bc c c , D 2

1 2 3

1 2 3

1 2 3

6 2 2

3

12 4 4

= a a ab b bc c c  and D 3

1 1 2 2 3 3

1 2 3

1 2 3

3 3 3

3 3 3

3 3 3

= + + +a b a b a bb b bc c c
then D D D3 2 1- = k , find k .9. The minimum value of determinant D = - - - " Œ1 1

1

1 2

cos

cos cos

cos

qq qq q R is :
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10. For a unique value of m & l, the system of equations given by

      x y z+ + = 6

     x y z+ + =2 3 14

    2 5x y z+ + =l m
has infinitely many solutions, then 

m l-
4

 is equal to11. Let lim sin ( | )n n e n kÆ• =2p p, where n NŒ  . Find k :

12. If the system of linear equations

(cos ) (sin ) cosq q qx y+ + = 0

(sin ) (cos ) sinq q qx y+ + = 0

(cos ) (sin ) cosq q qx y+ - = 0

is consistent, then the number of possible values of q q p, [ , ]Œ 0 2  is :

1. 3 2. 9 3. 0 4. 4 5. 5 6. 2 7. 68. 3 9. 3 10. 7 11. 2 12. 2

ooo
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1. Let t t t1 2 3, ,  be three distinct points on circle | | .t = 1  If q q1 2,  and q3 be the arguments of t t t1 2 3, ,  respectively then cos( ) cos( ) cos( )q q q q q q1 2 2 3 3 1- + - + -(a) ≥ - 32 (b) £ - 32(c) ≥ 32 (d) £ 22. The number of points of intersection of the curves represented byarg( ) cot ( )z i- - = -2 7 21  and arg z iz i-+ -ÊËÁ ˆ̃̄ = ±52 2p(a) 0 (b) 1 (c) 2 (d) None of these3. All three roots of az bz cz d3 2 0+ + + = , have negative real part, ( , , )a b c RŒ  then : (a) All a b c d, , ,  have the same sign (b) a b c, ,  have same sign(c) a b d, ,  have same sign (d) b c d, ,  have same sign4. Let z1 and z 2 be two roots of the equation z az b z2 0+ + = ,  being complex number. Further,assume that the origin, z1 and z 2 form an equilateral triangle, then :(a) a b2 = (b) a b2 2= (c) a b2 3= (d) a b2 4=5. If z and w are two non-zero complex numbers such that | | ,zw = 1 and arg( ) arg( ) ,z - =w p2  then zw is equal to :(a) 1 (b) -1 (c) i (d) - i6. If w be an imaginary n th  root of unity, then ( )ar b rr
n + -=Â w 11  is equal to :

(a) n n a( )+ 12 w (b) nbn1 - (c) naw - 1 (d) None of these
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7. If a b,  are complex numbers then the maximum value of a b a bab+| |  is equal to :
(a) 1 (b) 2 (c) greater than 2 (d) less than 18. Let z z z1 2 3, ,  and z 4 be the roots of the equation z z4 3 2 0+ + =  , then the value of ( )2 11

4 z rr +=’  is equal to :
(a) 28 (b) 29 (c) 30 (d) 319. If arg ,z iz i- -- -ÊËÁÁ ˆ̃̃̄ =6 33 6 4p  then :
(a) minimum value of | |z  is 6 2 3- (b) Maximum value of | |z  is 6 2 3+(c) minimum value of | |z  is 15 2 6- (d) Maximum value of | |z  is 15 2 6+10. If z z1 2π -  and | |z z z z1 2 1 21 1+ = +  then :
(a) at least one of z z1 2,  is unimodular (b) both z z1 2,  are unimodular(c) z z1 2◊  is unimodular (d) z z1 2-  is unimodular11. If | |z i- £ 2 and z i1 5 3= + , then the maximum value of | |iz z+ 1  is :(a) 5 13+ (b) 5 2+ (c) 7 (d) 812. If z z z1 2 3, ,  are vertices of a triangle such that | | | |z z z z1 2 1 3- = -  then arg 2 1 2 33 2z z zz z- --ÊËÁÁ ˆ̃̃̄ is:(a) ± p3 (b) 0 (c) ± p2 (d) ± p613. It is given that complex numbers z1 and z 2 satisfy | |z1 2=  and | | .z 2 3=  If the included angle oftheir corresponding vectors is 60º, then z zz z1 21 2+-  can be expressed as n7 , where ‘ ’n  is a naturalnumber then n =(a) 126 (b) 119 (c) 133 (d) 1914. If all the roots of z az bz c3 2 0+ + + =  are of unit modulus, then :(a) | |a £ 3 (b) | |b £ 3 (c) | |c = 1 (d) All of the above15. Let z be a complex number satisfying 12 4£ £| |z , then sum of greatest and least values of z z+ 1
is :(a) 654 (b) 6516 (c) 174 (d) 1716. If | | ,z i- £2 2  then the maximum value of | ( )|3 1+ -i z  is :(a) 2 (b) 2 2 (c) 2 2+ (d) 3 2 2+
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17. Let x x i- =1 2( )  where i = -1. Then the value of x x2187 21871-  is :
(a) i 2 (b) - i 2 (c) -2 (d) i218. If z re ri= >q( 0 & 0 2£ <q p) is a root of the equation z z z z z z z z8 7 6 5 4 3 2 1 0- + - + - + - + =then number of values of ‘ ’q  is :(a) 6 (b) 7 (c) 8 (d) 919. Let P and Q be two points on the circle | |w r=  represented by w1 and w2 respectively, then thecomplex number representing the point of intersection of the tangents at P and Q is :(a) w ww w1 21 22( )+ (b) 2 1 21 2w ww w+ (c) 2 1 21 2w ww w+ (d) 2 1 21 2w ww w+20. If z z z1 2 3, ,  are complex number, such that | | ,| | ,| |z z z1 2 32 3 4= = = , then maximum value of | | | | | |z z z z z z1 2 2 2 3 2 3 1 2- + - + -  is :(a) 58 (b) 29 (c) 87 (d) None of these21. If Z ii= ++73 4  , then find Z 14:(a) 27 (b) ( )-2 7 (c) ( )27 i (d) ( )-27 i22. If | | | |Z Z- + + =4 4 10 , then the difference between the maximum and the minimum values of | |Z  is :(a) 2 (b) 3 (c) 41 5- (d) 0

1. (a) 2. (a) 3. (c) 4. (c) 5. (d) 6. (c) 7. (b) 8. (d) 9. (b) 10. (c)11. (c) 12. (c) 13. (c) 14. (d) 15. (c) 16. (b) 17. (a) 18. (c) 19. (c) 20. (c)21. (c) 22. (a)
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1. Let Z1 and Z 2 are two non-zero complex number such that | | | | | |Z Z Z Z1 2 1 2+ = =  , then ZZ12  maybe :(a) 1 + w (b) 1 2+ w(c) w (d) w22. Let z z1 2,  and z 3 be three distinct complex numbers, satisfying | | | | | | .z z z1 2 3 1= = =  Which ofthe following is/are true :(a) If arg zz 12 2ÊËÁÁ ˆ̃̃̄ = p then arg z zz z--ÊËÁÁ ˆ̃̃̄ >12 4p where | |z > 1
(b) | | | |z z z z z z z z z1 2 2 3 3 1 1 2 3+ + = + +(c) lm ( )( )( )z z z z z zz z z1 2 2 3 3 11 2 3 0+ + +◊ ◊ÊËÁÁ ˆ̃̃̄ =
(d) If | | | | | |,z z z z z z1 2 1 3 2 32 2- = - = -  then Re z zz z3 13 2 0--ÊËÁÁ ˆ̃̃̄ =

3. The triangle formed by the complex numbers z iz i z, , 2   is :(a) equilateral (b) isosceles(c) right angled (d) isosceles but not right angled4. If A z B z C z D z( ), ( ), ( ), ( )1 2 3 4   lies on | |z = 4 (taken in order), where z z z z1 2 3 4 0+ + + =then:(a) Max. area of quadrilateral ABCD = 32(b) Max. area of quadrilateral ABCD = 16(c) The triangle DABC is right angled(d) The quadrilateral ABCD is rectangle5. Let z1 , z 2 and z 3 be three distinct complex numbers satisfying | | | | | |z z z1 2 3 1= = = . Which ofthe following is/are true ?(a) If arg zz 12 2ÊËÁÁ ˆ̃̃̄ = p then arg z zz z--ÊËÁÁ ˆ̃̃̄ >12 4p where | |z > 1 
(b) | | | |z z z z z z z z z1 2 2 3 3 1 1 2 3+ + = + +(c) Im ( )( )( )z z z z z zz z z1 2 2 3 3 11 2 3 0+ + +◊ ◊ÊËÁÁ ˆ̃̃̄ =
(d) If | | | | | |z z z z z z1 2 1 3 2 32 2- = - = - , then Re z zz z3 13 2 0--ÊËÁÁ ˆ̃̃̄ =
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6. If z a ib1 = +   and z c id2 = +  are two complex numbers where a b c d R, , , Œ  and | | | |z z1 2 1= =and Im ( )z z1 2 0= . If w a ic1 = +  and w b id2 = + , then :(a) Im ( )w w1 2 0= (b) Im ( )w w1 2 0=(c) Im ww12 0ÊËÁÁ ˆ̃̃̄ = (d) Re ww12 0ÊËÁÁ ˆ̃̃̄ =
7. The solutions of the equation z i z z iz i4 3 24 6 4 0+ - - - =   representvertices of a convex polygon in the complex plane. The area of the polygon is :(a) 21 2/ (b) 2 3 2/ (c) 2 5 2/ (d) 2 5 4/8. Least positive argument of the 4 th  root of the complex number 2 12- i  is :(a) p6 (b) p12 (c) 512p (d) 712p9. Let w be the imaginary cube root of unity and ( ) ( )a b c a b c+ + = + +w w w w2 2015 2  where a b c, ,  are unequal real numbers. Then the value of a b c ab bc ca2 2 2+ + - - -  equals :(a) 0 (b) 1 (c) 2 (d) 310. Let n  be a positive integer and a complex number with unit modulus is a solution of theequation z zn + + =1 0 then the value of n can be :(a) 62 (b) 155 (c) 221 (d) 196

1. (c, d) 2. (b, c, d) 3. (b, c) 4. (a, c, d) 5. (b, c, d) 6. (a, b, c)7. (d) 8. (c) 9. (b) 10. (a, b, c)
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Paragraph for Question Nos. 1 to 2Let f z( ) is of the form a bz + , where a b,  are constants and a b, , z are complex numbers suchthat | | | |.a bπ  f z( ) satisfies following properties :  (i) If imaginary part of z is non zero, then f z f z f z f z( ) ( ) ( ) ( )+ = + (ii) If real part of z is zero, then f z f z( ) ( )+ = 0(iii) If z is real, then f z f z z z R( ) ( ) ( ) .> + " Œ1 2
1. 41 1 0 12 2 2 2xf f yf x y R( ( ) ( )) ( ( )) , , ,- - + = Œ  in ( , )x y  plane will represent :

(a) hyperbola (b) circle (c) ellipse (d) pair of line2. Consider ellipse S x y x y R: (Re( )) ( ( )) , ,2 2 2 2 1a b+ = Œlm  in ( , )x y  plane, then point ( , )1 1  will lie :
(a) outside the ellipse S (b) inside the ellipse S(c) on the ellipse S (d) none of theseParagraph for Question Nos. 3 to 5Let z1 and z 2 be complex numbers, such what z z i12 24 16 20- = + . Also suppose that roots aand b of t z t z m2 1 2 0+ + + =  for some complex number m satisfy | | ,a b- = 2 7  then :

3. The complex number ‘m’ lies on :(a) a square with side 7 and centre (4, 5) (b) a circle with radius 7 and centre (4, 5)(c) a circle with radius 7 and centre ( , )-4 5 (d) a square with side 7 and centre ( , )-4 54. The greatest value of | |m  is :(a) 5 21 (b) 5 23+ (c) 7 43+ (d) 7 41+5. The least value of | |m  is :(a) 7 41- (b) 7 43- (c) 5 23- (d) 5 21+Paragraph for Question Nos. 6 to 7Let z1 3=  and z 2 7=  represent two points A and B respectively on complex plane. Let thecurve C1 be the locus of point P z( ) satisfying | | | |z z z z- + - =1 2 2 2 10 and the curve C 2 be the locus of point P z( ) satisfying | | | | .z z z z- + - =1 2 2 2 16
6. Least distance between curves C1 and C 2 is :(a) 4 (b) 3 (c) 2 (d) 1
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7. The locus of point from which tangents drawn to C1 and C 2 are perpendicular, is :(a) | |z - =5 4 (b) | |z - =3 2 (c) | |z - =5 3 (d) | |z - =5 5
Paragraph for Question Nos. 8 to 9In the Argand plane Z Z1 2,  and Z 3 are respectively the vertices of an isosceles triangle ABCwith AC BC=  and – =CAB q . If I Z( )4  is the incentre of triangle, then :

8. The value of ABIA ACABÊËÁ ˆ̃̄ ÊËÁ ˆ̃̄2   is equal to :
(a) ( )( )( )Z Z Z ZZ Z2 1 1 34 1- -- (b) ( )( )( )Z Z Z ZZ Z2 1 3 14 1- --
(c) ( )( )( )Z Z Z ZZ Z2 1 3 14 1 2- -- (d) ( )( )( )Z Z Z ZZ Z2 1 3 14 1+ ++9. The value of ( ) ( cos )secZ Z4 1 2 1- + q q  is :(a) ( )( )Z Z Z Z2 1 3 1- - (b) ( )( )Z Z Z ZZ Z2 1 3 14 1- --(c) ( )( )( )Z Z Z ZZ Z2 1 3 14 1 2- -- (d) ( )( )Z Z Z Z2 1 3 1 2- -

1. (a) 2. (b) 3. (b) 4. (d) 5. (a) 6. (d) 7. (d) 8. (c) 9. (a)
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1. In a DABC , the side lengths BC CA,  and AB are consecutive positive integers in increasing order.Column-I Column-II(A) If z z1 2,  and z 3 be the affixes of vertices A B,  and C respectivelyin argand plane, such that arg arg ,z zz z z zz z1 32 3 3 12 12--ÊËÁÁ ˆ̃̃̄ = --ÊËÁÁ ˆ̃̃̄

then biggest side of the triangle is
(P) 2

(B) Let a bÆ Æ,  and cÆ be the position vectors of vertices A B,  and Crespectively. If ( ) ( )c a b cÆ Æ Æ Æ- ◊ - = 0 then the value of | |a b b c c aÆ Æ Æ Æ Æ Æ¥ + ¥ + ¥  equals to
(Q) 3

(C) Let the equations a x b y c1 1 1 0+ + =  and a x b y c2 2 2 0+ + =represent the lines AB and AC respectively and a b a ba a b b1 2 2 11 2 1 2 43-+ =  then the value of s c-
(where s is the semiperimeter) a BC b CA c AB= = =, ,

(R) 4

(D) If the altitudes of DABC are in harmonic progression then theside length ‘ ’b  can be (S) 6
(T) 122. Let ABCDEF  is a regular hexagon A z( )1 , B z( )2 , C z( )3 , D z( ),4  E z( )5 , F z( )6  in argand planewhere A B C D E, , , ,  and F  are taken in anticlockwise manner. If z z i1 32 1 3= - = -,  .Column-I Column-II(A) If z a ib2 = + , then 2 2 2a b+  is equal to (P) 8 (B) The square of the inradius of hexagon is (Q) 7(C) The area of region formed by point P z( ) lying inside the incircleof hexagon and satisfying p p3 56£ £arg( )z  is mn p , where m n,are relatively prime natural numbers, then m n+  is equal to 
(R) 5

(D) The value of z z z z z z42 12 22 32 52 62- - - - -  is equal to (S) 3(T) 2

Exercise-4 : Matching Type Problems



3. Column-I Column-II(A) Let w be a non real cube root of unitythen the number of distinct elementsin the set {( ) ;1 2+ + + +w w wK n m  n m N, }Œ  is :
(P) 3

(B) Let w and w2 be non real cube root ofunity. The least possible degree of apolynomial with real co-efficientshaving roots2 2 3 2 3 22 2w w w w w,( ),( ) ,( )+ + - -is 

(Q) 4

(C) Let a = +6 4i and b = +2 4i are twocomplex numbers on Argand plane.A complex number z satisfying amp zz --ÊËÁÁ ˆ̃̃̄ =ab p6 moves on a majorsegment of a circle whose radius is 

(R) 5

(D) Let z z z1 2 3, ,  are complex numbersdenoting the vertices of anequilateral triangle ABC havingcircumradius equals to unity. If Pdenotes any arbitrary point on itscircumcircle then the value of 12 2 2 2(( ) ( ) ( ) )PA PB PC+ +  equals to

(S) 7

1. A Æ S ; B Æ T ; C Æ S ; D Æ Q, R, S, T2. A Æ R ; B Æ S ; C Æ Q ; D Æ P3. A Æ S ; B Æ S ; C Æ Q ; D Æ  P
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1. Let complex number ‘ ’z  satisfy the inequality 2 4£ £| | .z  A point P is selected in this region atrandom. The probability that argument of P lies in the interval -ÈÎÍ ˘̇̊p p4 4,  is 1K , then K =2. Let z be a complex number satisfying | | | |,| | | |,z z z z- £ - - £ -3 1 3 5  | | | |z i z i- £ +  and | | | |.z i z i- £ - 5  Then the area of region in which z lies is A square units, where A =3. Complex number z1 and z 2 satisfy z z z+ = -2 1| | and arg( ) .z z1 2 4- = p  Then the value of lm( )z z1 2+  is :4. If | | , | | ,z z1 21 2= =  | |z 3 3=  and | |9 4 361 2 1 3 2 3z z z z z z+ + = , then | |z z z1 2 3+ +  is equal to :5. If | |z1  and | |z 2  are the distances of points on the curve 5 2 9 02 2zz i z z- - - =( )  which are atmaximum and minimum distance from the origin, then the value of | | | |z z1 2+  is equal to :6. Let 1 1 1 11 2 3a a a a in+ + + + + + + + =w w w wKK
where a a a1 2 3, , , ……… a Rn Œ  and w is imaginary cube root of unity, then evaluate 2 1 121 aa arr rr
n -- +=Â .

7. If | | ,| |z z1 22 3= = , | |z 3 4=  and | |2 3 4 91 2 3z z z+ + = , then value of | | /8 27 642 3 3 1 1 2 1 3z z z z z z+ +  is :8. The sum of maximum and minimum modulus of a complex number z satisfying | | ,z i i- £ = -25 15 1 is S, then S10 is :

1. 4 2. 6 3. 2 4. 6 5. 4 6. 0 7. 68. 5
ooo
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1. Let A BB CC
T T= + , where B C R= ÈÎÍ ˘̇̊ = -ÈÎÍ ˘̇̊ Œcossin , sincos ; .qq qq q  Then A is :

(a) 0 00 0ÈÎÍ ˘̇̊ (b) 0 11 0ÈÎÍ ˘̇̊ (c) 1 00 1ÈÎÍ ˘̇̊ (d) 0 00 1ÈÎÍ ˘̇̊
2. Let A = ---ÊËÁÁ ˆ̃̃̄0 0 10 1 01 0 0 . The only correct statement about the matrix A is :

(a) A is a zero matrix (b) A I
2 = , where I is a unit matrix(c) A

-1 does not exist (d) A I= -( ) ,1  where I is a unit matrix3. Let A aij= ¥[ ]3 3 be such that a i j

i j

A

ij = =π ÏÌÓ ¸̨̋ÈÎ30 5; $ $; $ $ , det ( ( ))when then adj adjÍ  equals :
(where {}◊  denotes fractional part function)(a) 25 (b) 15 (c) 23 (d) 13

4. If A - = È
ÎÍÍÍ

˘
˚̇̇̇1 2 2 2

0 00 00 0
sin sin sin

a b g  and B - = È
ÎÍÍÍ

˘
˚̇̇̇1 2 2 2

0 00 00 0
cos cos cos

a b g  where a b g, ,  are any real 
numbers and C A B A B A B A B A B= + + + + +- - - - - - - - - -( ) ( ) ( )5 5 1 1 3 3 2 2 1 15 10  then find | |.C(a) 0 (b) 1 (c) 2 (d) 35. If A = ---ÈÎÍÍ ˘̇̇̊3 3 42 3 40 1 1 ; then A - =1
(a) A (b) A

2 (c) A
3 (d) A

46. Let M aij= ¥[ ]3 3 where aij Œ -{ , }.1 1  Find the maximum possible value of det ( ) .M(a) 3 (b) 4 (c) 5 (d) 6

 Matrices 21712 MATRICES
Exercise-1 : Single Choice Problems



7. Let matrix A x

y

z

= ÈÎÍÍ ˘̇̇̊3 21 42 2 ; if xyz = 2l and 8 4 3 28x y z+ + = +l , then ( )adj A  A equals :
(a) l l l+ + +ÈÎÍÍ ˘̇̇̊1 0 00 1 00 0 1 (b) l l l0 00 00 0ÈÎÍÍ ˘̇̇̊
(c) l l l

2 2 2
0 00 00 0

È
ÎÍÍÍ

˘
˚̇̇̇ (d) l l l+ + +ÈÎÍÍ ˘̇̇̊2 0 00 2 00 0 2

8. If the trace of matrix A x e x

x x x x

x x

x= - -- + -
Ê
ËÁÁÁ

ˆ
¯̃̃̃-

2 30 72 2 1
sincos ln| |tan  is zero, then x is equal to :

(a) -2 or 3 (b) -3 or -2 (c) -3 or 2 (d) 2 or 39. If A aij= ¥[ ]2 2 where a i j i j

i j i j
ij = + π- =ÏÌÓ , ,2 2   then A -1 is equal to :

(a) 19 0 33 1ÈÎÍ ˘̇̊ (b) 19 0 33 1--ÈÎÍ ˘̇̊ (c) 19 0 33 1-- -ÈÎÍ ˘̇̊ (d) 13 0 33 1ÈÎÍ ˘̇̊
10. If 1 1 1 1 1-ÈÎÍ ˘̇̊ -ÈÎÍ ˘̇̊ = -ÈÎÍ ˘̇̊-tantan tantan ,qq qq a b

b a
 then :(a) a b= = 1 (b) a b= =cos , sin2 2q q(c) a b= =sin , cos2 2q q (d) a b= =1 2, sin q11. A square matrix P satisfies P I P

2 = - , where I is identity matrix. If P I P
n = -5 8 , then n is :(a) 4 (b) 5 (c) 6 (d) 7

12. Let matrix A x y z= -È
ÎÍÍ

˘
˚̇̇1 2 31 1 2   where x y z N, , Œ . If det. (adj. (adj. A)) = ◊2 38 4 then the number

of such matrices A is :[Note : adj. A denotes adjoint of square matrix A.](a) 220 (b) 45 (c) 55 (d) 11013. If A is a 2 2¥  non singular matrix, then adj (adj A) is equal to :(a) A
2 (b) A (c) A

-1 (d) ( )A
-1 214. A

a b

b a
= -ÈÎÍ ˘̇̊ and MA A

m= 2 , m N a b RŒ Œ, , , for some matrix M , then which one of thefollowing is correct :(a) M
a b

b a

m m

m m
= -ÈÎÍ ˘̇̊2 22 2 (b) M a b

m= + ÈÎÍ ˘̇̊( )2 2 1 00 1(c) M a b
m m= + ÈÎÍ ˘̇̊( ) 1 00 1 (d) M a b

a b

b a

m= + -ÈÎÍ ˘̇̊-( )2 2 1
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15. Let A  be a square matrix satisfying A A I
2 5 5 0+ + = . The inverse of A I+ 2  is equal to :(a) A I- 2 (b) A I+ 3 (c) A I- 3 (d) non-existent16. Let A = --ÈÎÍ ˘̇̊3 57 12   and B = --ÈÎÍ ˘̇̊12 57 3  be two given matrices, then ( )AB

-1 is :
(a) 1 00 1-ÈÎÍ ˘̇̊ (b) 1 00 1ÈÎÍ ˘̇̊ (c) -ÈÎÍ ˘̇̊1 00 1 (d) 0 11 0ÈÎÍ ˘̇̊

17. If matrix A = ÈÎÍ ˘̇̊2 22 3   then the value of |adj. A | equals to :(a) 2 (b) 3 (c) 4 (d) 618. If for the matrix A A A
T= ÈÎÍ ˘̇̊ =-cos sinsin cos ,q qq q2 1   then number of possible value(s) of q in [ , ]0 2pis:(a) 2 (b) 3 (c) 1 (d) 419. If A = - -- - -ÈÎÍÍ ˘̇̇̊2 2 41 3 41 2 3  then A is :

(a) idempotent matrix (b) nil-potent matrix of order ‘2’(c) involutary matrix (d) nil-potent matrix of order ‘3’20. If A P= ÊËÁ ˆ̃̄ = -ÊËÁ ˆ̃̄1 20 1 , cos sinsin cosq qq q  , Q P AP
T= , find PQ P

T2014 :
(a) 1 20 12014ÊËÁ ˆ̃̄ (b) 1 40280 1ÊËÁ ˆ̃̄
(c) ( )P A P

T 2013 2014 2013 (d) P A P
T 2014

21. If M be a square matrix of order 3 such that | | ,M = 2  then adj
M2ÊËÁ ˆ̃̄  equals to :

(a) 12 (b) 14 (c) 18 (d) 11622. If A is matrix of order 3 such that | |A = 5 and B adj A= , then the value of | |( )A AB
T-1  is equal to (where | |A  denotes determinant of matrix A. AT  denotes transpose of matrix A, A -1 denotesinverse of matrix A. adj A denotes adjoint of matrix A)(a) 5 (b) 1 (c) 25 (d) 125

1. (c) 2. (b) 3. (b) 4. (b) 5. (c) 6. (b) 7. (b) 8. (c) 9. (a) 10. (b)11. (c) 12. (c) 13. (b) 14. (d) 15. (b) 16. (b) 17. (a) 18. (b) 19. (a) 20. (b)21. (d) 22. (b)
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1. If A and B are two orthogonal matrices of order n and det ( ) det ( ) ,A B+ = 0  then which of thefollowing must be correct ?(a) det ( ) det ( ) det ( )A B A B+ = + (b) det ( )A B+ = 0(c) A and B both are singular matrices (d) A B+ = 02. Let M be a 3 3¥  matrix satisfying M 3 0= . Then which of the following statement(s) are true:(a) 12 02
M M I+ + π (b) 12 02

M M I- + =
(c) 12 02

M M I+ + = (d) 12 02
M M I- + π

3. Let Aa a aa a= -ÈÎÍÍ ˘̇̇̊cos sinsin cos 000 0 1  , then :
(a) A A Aa b a b+ = (b) A Aa a- -=1(c) A Aa a- = -1 (d) A Ia2 = -4. A A A I

3 22 2 0- - + =  if A =(a) I (b) 2 I (c) 2 1 21 0 00 1 0--ÈÎÍÍ ˘̇̇̊ (d) 2 1 21 0 00 1 0-ÈÎÍÍ ˘̇̇̊
5. Let A  be a 3 3¥  symmetric invertible matrix with real positive elements. Then the number ofzero elements in A -1 are less than or equal to :(a) 0 (b) 1 (c) 2 (d) 3

1. (a, b) 2. (a, d) 3. (a, b) 4. (a, b, c, d) 5. (d)
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1. Consider a square matrix A of order 2 which has its elements as 0, 1, 2 and 4. Let N denotes thenumber of such matrices. Column-I Column-II(A) Possible non-negative value of det ( )A  is (P) 2(B) Sum of values of determinants corresponding to N matrices is (Q) 4(C) If absolute value of (det ( ))A  is least, then possible value of | ( ( ))|adj adj adj A

(R) -2
(D) If det ( )A  is least, then possible value of det ( )4 1

A
-  is (S) 0(T) 82. Column-I Column-II(A) If A is an idempotent matrix and I is an identify matrix of thesame order, then the value of n, such that( )A I I A

n+ = + 127  is 
(P) 9

(B) If ( ) ,I A I A A A- = + + +-1 2 7KK  then A O
n =where n is (Q) 10

(C) If A is matrix such that a i j i jij = + -( )( ), then A is singular iforder of matrix is (R) 7
(D) If a non-singular matrix A is symmetic, such that A

-1 is alsosymmetric, then order of A can be (S) 8
3. Column-I Column-II(A) Number of ordered pairs ( , )x y  of real numberssatisfying sin cos ,x y+ = 0  sin cos ,2 2 12x y+ =  0 < <x p and 0 < <y p, is equal to

(P) 0
(B) Given a bÆ Æ,  and cÆ are three vectors such that bÆand cÆ are unit like vectors and | | .aÆ = 4  If a c bÆ Æ Æ+ =l 2  then the sum of all possible values of l is equal to

(Q) 2
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(C) If P = - -ÈÎÍÍ ˘̇̇̊1 1 12 1 31 1 1 , 10 4 2 25 01 2 3Q t= - -ÈÎÍÍ ˘̇̇̊ and 
Q P= -1, then the value of t is equal to

(R) 4
(D) If y u= tan  where u v

v
= - 1 and v x= ln , then the

value of dy

dx
 at x e=  is equal to l then [ ]l  is equal to(where []◊  denotes greatest integer function)

(S) 5

4. Column-I Column-II(A) If P and Q are variable points on C x y1 2 2 4: + =and C x y x y2 2 2 8 6 24 0: + - - + =  respectivelythen the maximum value of PQ , is equal to
(P) 1

(B) Let P Q R, ,  be invertible matrices of second ordersuch that A PQ= -1 , B QR= -1 , C RP= -1 , then thevalue of det. ( )ABC BCA CAB+ +  is equal to
(Q) 2

(C) The perpendicular distance of the point whoseposition vector is (1, 3, 5) from the line r i j k i j kÆ = + + + + +$ $ $ ($ $ $ )2 3 2 2l  is equal to
(R) 9

(D) Let f x( ) be a continuous function in [ , ]-1 1  such
that f x

px qx r

x

x

x

e

x

x

x

( )
ln( ) ;;sin( ) ;=

+ + - £ <=- < £
Ï 2 2

2
1 01 01 0 12ÌÔÔÔ

ÓÔÔÔ
;

then the value of ( ),p q r+ +  is equal to

(S) 8

5. Column-I Column-II(A) lim
n n nÆ• + + + +ÊËÁ ˆ̃̄1 1 12 13 1K  has thevalue equal to

(P) 1
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(B) Let A aij=[ ] be a 3 3¥  matrix where
a

t i j

i jij = =- =21 10 cos ; | |if ;          if  ;          otherwiseÈ
ÎÍÍthen maximum value of det( )A  is

(Q) 2

(C) Let f x x px qx( ) = + + +3 2 6; where 
p q R, Œ  and ¢ <f x( ) 0 in largest possibleinterval - -ÊËÁ ˆ̃̄53 1,  then value of q p-  is 

(R) 3
(D) If 4 2 5 1 32x x

b y- + + - - =+ || | | |sin |;  
x y b R, , Œthen the sum of the possible values of b is lthen ( )l + 1  equals 

(S) 4

 

1. A Æ P, Q, T; B Æ S ; C Æ P, R ; D Æ R2. A Æ R; B Æ P, Q, S ; C Æ P, R; D Æ P, Q, R, S3. A Æ Q ; B Æ R ; C Æ S ; D Æ  P4. A Æ S ; B Æ R ; C Æ P ; D Æ  Q5. A Æ Q ; B Æ S ; C Æ P ; D Æ  R
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1. A and B are two square matrices. Such that A B BA
2 =  and if ( ) .AB A B

k10 10= ◊  Find the value of 
k - 1020 .2. Let An  and Bn  be square matrices of order 3, which are defined as :
A an ij=[ ] and B bn ij=[ ] where a i j

ij
n

= 2 +3 2  and b i j

ij
n

= -32 2  for all i and j, 1 3£ £i j,  .
If l A A A A

n

n

n= + + + +Æ•Lim Tr.  (3 3 3 31 2 2 3 3 KK ) and 
   m B B B B

n

n

n= + + + +Æ•Lim Tr.  (2 1 2 2 3 32 2 2KK ), then find the value of ( )l m+3[Note : Tr. (P) denotes the trace of matrix P.]3. Let A be a 2 3¥  matrix whereas B be a 3 2¥  matrix. If det. ( )AB = 4, then the value of det.  ( )BA ,is :4. Find the maximum value of the determinant of an arbitrary 3 3¥   matrix A, each of whoseentries aij Œ -{ , }1 1 .5. The set of natural numbers is divided into array of rows and columns in the form of matrices as
A A1 21 2 34 5= = ÈÎÍ ˘̇̊[ ], , A3 6 7 89 10 1112 13 14= ÈÎÍÍ ˘̇̇̊ and so on. Let the trace of A10 be l . Find unit digit of 
l ?

1. 3 2. 7 3. 0 4. 4 5. 5
ooo
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1. The number of 3-digit numbers containing the digit 7 exactly once :
(a) 225 (b) 220 (c) 200 (d) 1802. Let A x x x x x x x x B y y y y= ={ , , , , , , , }, { , , , }.1 2 3 4 5 6 7 8 1 2 3 4  The total number of function f A B: Æ  that are onto and there are exactly three elements x in A such that f x y( ) = 1 is :
(a) 11088 (b) 10920 (c) 13608 (d) None of these3. The number of arrangements of the word “IDIOTS” such that vowels are at the places which
form three consecutive terms of an A.P. is :
(a) 36 (b) 72 (c) 24 (d) 1084. Consider all the 5 digit numbers where each of the digits is chosen from the set { , , , }.1 2 3 4  Then 
the number of numbers, which contain all the four digits is :
(a) 240 (b) 244 (c) 586 (d) 7815. How many ways are there to arrange the letters of the word ‘‘GARDEN’’ with the vowels in
alphabetical order ?
(a) 120 (b) 480 (c) 360 (d) 2406. If a bπ  but a a2 5 3= -  and  b b2 5 3= -  then the equation having a b/  and b a/  as its roots is :

(a) 3 19 3 02x x- + = (b) 3 19 3 02x x+ - =
(c) 3 19 3 02x x- - = (d) x x2 5 3 0- + =7. A student is to answer 10 out of 13 questions in an examination such that he must choose at
least 4 from the first five questions. The number of choices available to him is :
(a) 140 (b) 196 (c) 280 (d) 3468. Let set A = { , , ,..... , }.1 2 3 22  Set B is a subset of A and B has exactly 11 elements, find the sum of 
elements of all possible subsets B.
(a) 252 21

11C (b) 230 21
10C

(c) 253 21
9C (d) 253 21

10C
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9. The value of 2009 2006
2008 2007

! !
! !
++ÈÎÍ ˘̇̊ =

([]◊  denotes greatest integer function.)
(a) 2009 (b) 2008 (c) 2007 (d) 110. If p p p pm1 2 3 1, , ,...... , +  are distinct prime numbers. Then the number of factors of p p p pn m1 2 3 1...... +  is :

(a) m n( )+ 1 (b) ( )n m+ 1 2 (c) n m◊2 (d) 2 nm11. A basket ball team consists of 12 pairs of twin brothers. On the first day of training, all 24
players stand in a circle in such a way that all pairs of twin brothers are neighbours. Number of
ways this can be done is :
(a) ( )!12 211 (b) ( )!11 212 (c) ( )!12 212 (d) ( )!11 21112. Let ‘ ’m  denotes the number of four digit numbers such that the left most digit is odd, the second
digit is even and all four digits are different and ‘n’ denotes the number of four digit numbers
such that left most digit is even, second digit is odd and all four digits are different. If m nk= ,
then k equals :

(a) 4
5

(b) 3
4

(c) 5
4

(d) 4
313. The number of three digit numbers of the form xyz such that x y<  and z y£  is :

(a) 156 (b) 204 (c) 240 (d) 27614. A and B are two sets and their intersection has 3 elements. If A has 1920 more subsets than B
has, then the number of elements of A union B is :
(a) 12 (b) 14 (c) 15 (d) 1615. All possible 120 permutations of WDSMC are arranged in dictionary order, as if each were an
ordinary five-letter word. The last letter of the 86 th  word in the list, is :
(a) W (b) D (c) M (d) C16. The number of permutation of all the letters AAAABBBC in which the A’s appear together in a
block of 4 letters or the B’s appear together in a block of 3 letters is :
(a) 44 (b) 50 (c) 60 (d) 8917. Number of zero’s at the ends of ( )n nn +=’ 1

5

30
 is :

(a) 111 (b) 147 (c) 137 (d) None of these18. The number of positive integral pairs ( , )x y  satisfying the equation x y2 2 3370- =  is :

(a) 0 (b) 1 (c) 2 (d) 419. The number of ways of selecting ‘ ’n  things out of ‘ ’3n  things of which ‘ ’n  are of one kind and
alike and ‘ ’n  are of second kind and alike and the rest unlike is :
(a) n n2 1- (b) ( )n n- -1 2 1 (c) ( )n n+ -1 2 1 (d) ( )n n+ -2 2 1
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20. If x y z, ,  are three natural numbers in A.P. such that x y z+ + = 30, then the possible number of
ordered triplet ( , , )x y z  is :
(a) 18 (b) 19 (c) 20 (d) 2121. A dice is rolled 4 times, the numbers appearing are listed. The number of different throws, such
that the largest number appearing in the list is not 4, is : :
(a) 175 (b) 625 (c) 1040 (d) 112122. Let m  denotes the number of ways in which 5 boys and 5 girls can be arranged in a line
alternately and n denotes the number of ways in which 5 boys and 5 girls an be arranged in a
cirlce so that no two boys are together. if m kn=  then the value of k is :
(a) 2 (b) 5 (c) 6 (d) 1023. Number of ways in which 4 students can sit in 7 chair in a row, if there is no empty chair
between any two students is :
(a) 24 (b) 28 (c) 72 (d) 9624. Number of zero’s at the ends of  ( )n nn +=’ 1

5

30
 is :

(a) 111 (b) 147 (c) 137 (d) None 25. The number of words of four letters consisting of equal number of vowels and consonants (of
english language) with repetition permitted is :
(a) 51030 (b) 50030 (c) 63050 (d) 6615026. Ten different letters of an alphabet are given. Words with five letters are formed with these
given letters.  Then the number of words which have atleast one letter repeated is :
(a) 30240 (b) 69760 (c) 69780 (d) 9978427. Number of four digit numbers in which at least one digit occurs more than once, is:
(a) 4464 (b) 4644 (c) 4446 (d) 644428. In a game of minesweeper, a number on a square denotes the number of mines that share at
least one vertex with that square. A square with a number may not have a mine, and the blank
squares are undetermined. In how many ways can the mines be placed in the given
configuration on blank squares: 

2 1 2
(a) 120 (b) 105 (c) 95 (d) 10029. Let the product of all the divisors of 1440 be P . If P is divisible by 24 x , then the maximum value 
of x is :
(a) 28 (b) 30 (c) 32 (d) 36
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30. Let N  be the number of 4-digit numbers which contain not more than 2 different digits. The
sum of the digits of N  is :
(a) 18 (b) 19 (c) 20 (d) 2131. The number of different permutations of all the letters of the word PERMUTATION such that
any two consecutive letters in the arrangement are neither both vowels nor both identical is :
(a) 63 6 5¥ ¥| | (b) 8 6 5¥ ¥| | (c) 57 5 5¥ ¥| | (d) 7 7 5¥ ¥| |32. A batsman can score 0, 1, 2, 3, 4 or 6 runs from a ball. The number of different sequences in
which he can score exactly 30 runs in an over of six balls  :
(a) 4 (b) 72 (c) 56 (d) 7133. A batsman can score 0, 2, 3, or 4 runs for each ball he receives. If N  is the number of ways of
scoring a total of 20 runs in one over of six balls, then N is divisible by:
(a) 5 (b) 7 (c) 14 (d) 1634. The number of non-negative integral solutions of the equation x y z+ + = 5  is :
(a) 20 (b) 19 (c) 21 (d) 2535. The number of solutions of the equation x x x x x1 2 3 4 5 101+ + + + = , where ¢x si  are odd
natural numbers is :
(a) 105

4C (b) 52
5C (c) 52

4C (d) 50
4C36. An ordinary dice is rolled 4 times, numbers appearing on them are listed. The number of

different throws, such that the largest number appearing on them is NOT 4, is :
(a) 175 (b) 625 (c) 1121 (d) 104037. Number of four letter words can be formed using the letters of word VIBRANT if letter V  is must
included, are :
(a) 840 (b) 480 (c) 120 (d) 24038. The number of rectangles that can be obtained by joining four of the twelve vertices of a
12-sided regular polygon is :
(a) 66 (b) 30 (c) 24 (d) 1539. Number of five digit integers, with sum of the digits equal to 43 are :
(a) 5 (b) 10 (c) 15 (d) 35

1. (a) 2. (d) 3. (d) 4. (a) 5. (c) 6. (a) 7. (b) 8. (d) 9. (b) 10. (b)11. (b) 12. (c) 13. (d) 14. (c) 15. (b) 16. (a) 17. (c) 18. (a) 19. (d) 20. (b)21. (d) 22. (d) 23. (d) 24. (c) 25. (d) 26. (b) 27. (a) 28. (c) 29. (b) 30. (a)31. (c) 32. (d) 33. (d) 34. (c) 35. (c) 36. (c) 37. (b) 38. (d) 39. (c)
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1. The number of 5 letter words formed with the letters of the word CALCULUS  is divisible by :
(a) 2 (b) 3 (c) 5 (d) 72. The coefficient of x 50  in the expansion of 100

0

100
1002 3C xkk k k= -Â -( )  is also equal to :

(a) Number of ways in which 50 identical books can be distributed in 100 students, if each
student can get atmost one book.

(b) Number of ways in which 100 different white balls and 50 identical red balls can be
arranged in a circle, if no two red balls are together.

(c) Number of dissimilar terms in ( )x x x x1 2 3 50
51+ + + +K .

(d) 2 6 10 14 198
50

◊ ◊ ◊ KK
!3. Number of ways in which the letters of the word “NATION” can be filled in the given figure such

that no row remains empty and each box contains not more than one letter, are  :

(a) 11 6| (b) 12 6| (c) 13 6| (d) 14 6|4. Let a b c d, , ,  be non zero distinct digits. The number of 4 digit numbers abcd such that ab cd+  is
even is divisible by :
(a) 3 (b) 4 (c) 7 (d) 11

1. (a, b, c) 2. (a, d) 3. (c) 4. (a, b, d)
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Paragraph for Question Nos. 1 to 2
Consider all the six digit numbers that can be formed using the digits 1, 2, 3, 4, 5 and 6, each
digit being used exactly once. Each of such six digit numbers have the property that for each
digit, not more than two digits smaller than that digit appear to the right of that digit.1.  A six digit number which does not satisfy the property mentioned above, is :

(a) 315426 (b) 135462 (c) 234651 (d) None of these2. Number of such six digit numbers having the desired property is :
(a) 120 (b) 144 (c) 162 (d) 210

1. (d) 2. (c)

 230 Advanced Problems in Mathematics for JEE 
Exercise-3 : Comprehension Type Problems

Answers



1. All letters of the word BREAKAGE are to be jumbled.  The number of ways of arranging them so
that : Column-I Column-II(A) The two A’s are not together (P) 720(B) The two E’s are together but not two A’s (Q) 1800(C) Neither two A’s nor two E’s are together (R) 5760(D) No two vowels are together (S) 6000(T) 75602. Consider the letters of the word MATHEMATICS. Set of repeating letters = { M, A, T}, set of non
repeating letters = { H, E, I, C, S }:Column-I Column-II(A) The number of words taking all letters of the given word

such that atleast one repeating letter is at odd position is 
(P) 28 7◊( !)

(B) The number of words formed taking all letters of the
given word in which no two vowels are together is 

(Q) ( )!
( !)

11
2 3(C) The number of words formed taking all letters of the

given word such that in each word both M’s are together
and both T’s are together but both A’s are not together is 

(R) 210 7( !)

(D) The number of words formed taking all letters of the
given word such that relative order of vowels and
consonants does not change is 

(S) 840 ( !)7

(T) 4 7
2 3
! !

( !)

1. A Æ T ; B Æ Q ; C Æ R; D Æ P2. A Æ Q ; B Æ R ; C Æ P; D Æ T
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1. The number of ways in which eight digit number can be formed using the digits from 1 to 9
without repetition if first four places of the numbers are in increasing order and last four places

are in decreasing order is N , then find the value of N
70

.2. Number of ways in which the letters of the word DECISIONS be arranged so that letter N be

somewhere to the right of the letter “D” is 
|

.
9l  Find l .4. There are 10 stations enroute. A train has to be stopped at 3 of them. Let N be the ways in which 

the train can be stopped if atleast two of the stopping stations are consecutive. Find the value of N .5. There are 10 girls and 8 boys in a class room including Mr. Ravi, Ms. Rani and Ms. Radha. A list
of speakers consisting of 8 girls and 6 boys has to be prepared. Mr. Ravi refuses to speak if Ms.
Rani is a speaker. Ms. Rani refuses to speak if Ms. Radha is a speaker. The number of ways the
list can be prepared is a 3 digit number n n n1 2 3 , then | |n n n3 2 1+ - =6. Nine people sit around a round table. The number of ways of selecting four of them such that
they are not from adjacent seats, is7. Let the number of arrangements of all the digits of the numbers 12345 such that atleast 3 digits
will not come in it’s original position is N. Then the unit digit of N is8. The number of triangles with each side having integral length and the longest side is of 11 units
is equal to k2 , then the value of ‘ ’k  is equal to9. 8 clay targets are arranged as shown. If N be the number of
different ways they can be shot (one at a time) if no target
can be shot until the target(s) below it have been shot.  Find
the ten’s digit of N.

10. There are n persons sitting around a circular table. They start singing a 2 minute song in pairs
such that no two persons sitting together will sing together. This process is continued for 28
minutes. Find n .11. The number of ways to choose 7 distinct natural numbers from the first 100 natural numbers
such that any two chosen numbers differ atleast by 7 can be expressed as n C7 . Find the number 
of divisors of n.12. Four couples (husband and wife) decide to form a committee of four members. The number of
different committees that can be formed in which no couple finds a place is l , then the sum of
digits of l is :
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13. The number of ways in which 2n objects of one type, 2n of another type and 2n of a third type
can be divided between 2 persons so that each may have 3n objects is a b gn n2 + + . Find the
value of ( ).a b g+ +14. Let N be the number of integral solution of the equation x y z w+ + + = 15 where x ≥ 0, y > 5, z ≥ 2 and w ≥ 1. Find the unit digit of N.

1. 9 2. 8 3. 8 4. 8 5. 5 6. 9 7. 98. 6 9. 6 10. 7 11. 7 12. 7 13. 7 14. 4

ooo
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1. Let N = - = + +2 1 2 2 11224 153 77, a  and b = - +2 2 1408 204 . Then which of the followingstatement is correct ?(a) a divides N but b does not (b) b divides N but a does not(c) a and b both divide N (d) neither a nor b divides N2. If ( ) ,1 2 0
2+ + = =Âx x a xn r rr

n  then a C a C a C a C ar n r n r n r r n r- ◊ + - + + -- - -1 1 2 2 3 3 01...... ( )  is
equal to : (r is not multiple of 3)(a) 0 (b) n rC (c) ar (d) 13. The coefficient of the middle term in the binomial expansion in powers of x of ( )1 4+ ax  and of ( )1 6- ax  is the same if a equals :(a) - 53 (b) 35 (c) -310 (d) 1034. If ( ) .......1 2010 0 1 2 2 2010 2010+ = + + + +x C C x C x C x  then the sum of series C C C C2 5 8 2009+ + + +......  equals to :(a) 12 2 12010( )- (b) 13 2 12010( )- (c) 12 2 12009( )- (d) 13 2 12009( )-5. Let a n n= +( )2 3 . Find lim ( [ ])n n nÆ• -a a  ([]◊  denotes greatest integer function)
(a) 1 (b) 12 (c) 13 (d) 236. The number N C C C C C= - + - + -20 7 20 8 20 9 20 10 20 20......  is not divisible by :(a) 3 (b) 7 (c) 11 (d) 197. The value of the expression log 2 121

111 12+ÊËÁÁ ˆ̃̃̄
=Â C kk  :

(a) 11 (b) 12 (c) 13 (d) 14
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8. The constant term in the expansion of x x+ÊËÁ ˆ̃̄13 12 is :
(a) 26 (b) 169 (c) 260 (d) 2209. If 34 45 56 50! ! ! ......+ + + +  term = - +13 13! ( )! ,k  then sum of coefficients in the expansion ( ...... )1 2 3 1001 2 100+ + + +x x x k  is :(where x x x x1 2 3 100, , ,...... ,  are independent variables)(a) ( )5050 49 (b) ( )5050 51(c) ( )5050 52 (d) ( )5050 5010. Statement-1: The remainder when ( )( )128 128 128  is divided by 7 is 3.becauseStatement-2: ( )128 128 when divided by 3 leaves the remainder 1.(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation forstatement-1.(b) Statement-1 is true, statement-2 is true and statement-2 is not the correct explanation forstatement-1.(c) Statement-1 is true, statement-2 is false.(d) Statement-1 is false, statement-2 is true.11. If n > 3, then xyz C x y z C x y z Cn n n0 1 21 1 1 2 2 2- - - - + - - - -( )( )( ) ( )( )( )( )( )( ) ..... ( ) ( )( )( )x y z C x n y n z n Cn n n n- - - + + - - - -3 3 3 13  equals :(a) xyz (b) x y z+ +(c) xy yz zx+ + (d) 012. If a a a1 2, ,...... , n  are the n n; th  roots of unity, a pr e i rn r n= - =2 1 1 2( ) , , ,K  then n n n n nC C C1 1 2 2a a a+ + +.....  is equal to:
(a) aa aa12 211 1+ÊËÁÁ ˆ̃̃̄ -ÈÎÍÍ ˘̇̇̊n (b) a a1 12 1 1[( ) ]+ -n
(c) a a1 1 12+ --n (d) ( )a a1 1 1+ --n n

13. The remainder when 2 330 20◊  is divided by 7 is :(a) 1 (b) 2 (c) 4 (d) 614. 26 0 26 1 26 2 26 13C C C C+ + + +.....  is equal to :(a) 2 1225 26 13- ◊ C (b) 2 1225 26 13+ ◊ C (c) 213 (d) 2 1226 26 13+ ◊ C
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15. If ar  is the coefficient of x r  in the expansion of ( ) ( )1 2+ + Œx x n Nn . Then the value of ( ......)a a a a1 4 7 104 7 10+ + + +  is equal to :(a) 3 1n- (b) 2 n (c) 13 2◊ n (d) n n◊ -3 1
16. Let nkÊËÁ ˆ̃̄  represents the combination of ‘ ’n  things taken ‘ ’k  at a time, then the value of the sum 

                        9997 9896 9795 31 20ÊËÁ ˆ̃̄ + ÊËÁ ˆ̃̄ + ÊËÁ ˆ̃̄ + + ÊËÁ ˆ̃̄ + ÊËÁKK ˆ̃̄ equals:
(a) 9997ÊËÁ ˆ̃̄ (b) 10098ÊËÁ ˆ̃̄ (c) 9998ÊËÁ ˆ̃̄ (d) 10097ÊËÁ ˆ̃̄

17. The last digit of 9 3 9966! +   is :(a) 1 (b) 3 (c) 7 (d) 918. Let x  be the 7 th  term from the beginning and y be the 7 th  term from the end in the expansion of 3 141 3 1 3/ /+ÊËÁÁ ˆ̃̃̄ n . If y x= 12  then the value of n is :
(a) 9 (b) 8 (c) 10 (d) 1119. The expression ( ) ( ) ( ) ( ) ( ) ( )10 0 2 10 1 2 10 2 2 10 8 2 10 9 2 10 10C C C C C C- + - + - +KK 2  equals :(a) 10 ! (b) ( )10 5 2C (c) -10 5C (d) 10 5C20. The ratio of the co-efficients to x15  to the term independent of x in the expansion of x x2 152+ÊËÁ ˆ̃̄  is :(a) 1 : 4 (b) 1 : 32 (c) 7 : 64 (d) 7 : 1621. In the expansion of ( ) ( ) ( ) ( )1 1 1 12 3 4 5+ + + +x y z w  , the sum of the coefficient of the terms ofdegree 12 is :(a) 61 (b) 71 (c) 81 (d) 9122. If r r rr Cn rr

n 3 2 20
4 3 22 3 21 2 2 2 23+ + ++ÊËÁÁ ˆ̃̃̄ = + + -=Â ( )then the value of n is :(a) 2 (b) 2 2 (c) 2 3 (d) 2 4

1. (c) 2. (a) 3. (c) 4. (b) 5. (a) 6. (c) 7. (a) 8. (d) 9. (d) 10. (d)11. (d) 12. (a) 13. (b) 14. (b) 15. (d) 16. (d) 17. (d) 18. (a) 19. (c) 20. (b)21. (d) 22. (a)
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1. The number N C C C C C= - + - + -20 7 20 8 20 9 20 10 20 20......  is divisible by :(a) 3 (b) 4 (c) 7 (d) 192. If ( ) ......1 2 3 100 0 1 2 2 300 300+ + + = + + + +x x x a a x a x a x  then which of the followingstatement(s) is/are correct ?(a) a1 100=(b) a a a a0 1 2 300+ + + +......  is divisible by 1024(c) coefficients equidistant from beginning and end are equal(d) a a a a a a a a0 2 4 300 1 3 5 299+ + + + = + + + +...... ......3. ( )-=Â 1 160
4 r rr C  is divisible by :

(a) 5 (b) 7 (c) 11 (d) 13
4. The expansion of x x n+ÊËÁÁ ˆ̃̃̄12 4   is arranged in decreasing powders of x. If coefficient of first

three terms form an A.P. then in expansion, the integral powers of x are :(a) 0 (b) 2 (c) 4 (d) 85. Let ( ) ( )1 12 2 0
4+ + = =

+Âx x a xn k kk
n  . If a a a1 2 3, ,  are in AP, then n is (given that n rC = 0, if n r<  ):

(a) 6 (b) 4 (c) 3 (d) 26. ni nj nk nr Cn rk
n

j
n

i ÊËÁ ˆ̃̄ ÊËÁ ˆ̃̄ ÊËÁ ˆ̃̄ ÊËÁ ˆ̃̄ ==== ÂÂ ,000
nÂ  :

(a) is less than 500 if n = 3 (b) is greater than 600 if n = 3(c) is less than 5000 if n = 4 (d) is greater than 4000 if n = 47. If 100 6 100 7 100 8 100 9 100 104 6 4C C C C C+ + + +. . .   has the value equal to x yC  ; then the possible value(s) of x y+  can be :(a) 112 (b) 114 (c) 196 (d) 1988. If the co-efficient of x r2   is greater than half of the co-efficient of x r2 1+  in the expansion of ( )1 15+ x  ; then the possible value of ‘ ’r  equal to :(a) 5 (b) 6 (c) 7 (d) 89. Let f x x x x x( ) ..........= + + + +1 111 222 333 999 then f x( ) is divisible by(a) x + 1 (b) x(c) x - 1 (d) 1 222 444 666 888+ + + +x x x x
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1. (a, b, c, d) 2. (a, b, c, d) 3. (a, b, d) 4. (a, c, d) 5. (b, c, d) 6. (c, d)7. (b, d) 8. (a, b, c) 9. (a, d)
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1. Column-I Column-II(A) If n r n rC k C- += -1 2 13( )  and k RŒ + , then least value of 5[ ]k  is(where []◊  represents greatest integer function) (P) 10
(B) 20 400 C Ci m ii

m -=Â , where n rC = 0 if r n> , is maximum when m5  is (Q) 5
(C) Number of non-negative integral solutions of inequation x y z+ + £ 4 is (R) 35
(D) Let A f A A= Æ{ , , , , }, : ,1 2 3 4 5The number of onto functions such that f x x( ) =  for atleast 3distinct x AŒ , is not a multiple of

(S) 6
(T) 122. Column-I Column-II(A) Number of real solution of ( ) ( )x x x x x2 2 26 7 6 6 7 7+ + + + + + =  is/are (P) 15

(B) If P n rr
n= =Â C0 ; q m r rr

m= =Â C ( )150  ( , )m n NŒ  and if P q=  and m n,  are least then m n+ =
(Q) 5

(C) Remainder when 1 3 5 2011! ! ! ...... !+ + + +  isdivided by 56 is (R) 3
(D) Inequality 1 1 12- + ≥| || |x x  holds for x, thennumber of integral values of ‘ ’x  is/are

(S) 0
3. Match the following Column-I Column-II(A) If the sum of first 84 terms of the series4 31 3 8 153 5 12 355 7++ + ++ + ++ + ..... is 549k, then k isequal to

(P) 3
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(B) If x y R, ,Œ  x y x y2 2 6 8 24 0+ - + + = , the greatestvalue of 165 2452 2 2cos sinx y+ÊËÁ ˆ̃̄ -  x y2 2+ÊËÁ ˆ̃̄ is (Q) 2
(C) If ( ) ( ) ,3 1 3 1 4166 6+ + - =  if xyz = +[( ) ],3 1 6  x y z N, , ,Œ  (where []◊  denotes the greatest integerfunction), then the number of ordered triplets ( , , )x y zis

(R) 5
(D) If ( )( )( ) .....( )1 1 1 12 4 128+ + + +x x x x  = =Â x rr

n
0 , then n85 is equal to

(S) 9

1. A Æ Q ; B Æ S ; C Æ R ; D Æ P, Q, R, S, T2. A Æ S ; B Æ Q ; C Æ P ; D Æ  R3. A Æ Q; B Æ R; C Æ S; D Æ P
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1. The sum of the series 3 8 13 182007 0 2007 1 2007 2 2007 3◊ - ◊ + ◊ - ◊ +C C C C ..... upto 2008 termsis K , then K is :2. In the polynomial function f x x x x x( ) ( )( )( ) ......( )= - - - -1 2 3 112 3 11  the coefficient of x 60is :3. If a x A xr rr
n r rr

n( ) ( )- = -= =Â Â4 50
3

0
3  and a K nk = " ≥1 2  and d x B xr rr

n r rr
n( ) ( )- = -= =Â Â8 90

3
0

3  and 
d x D xr rr

n r rr
n( ) ( )- = -= =Â Â12 130

3
0

3  and d K nK = " ≥1 2 . The find the value of A DBn nn2 22+ .
4. If 3 2101 100-  is divided by 11, the remainder is5. Find the hundred’s digit in the co-efficient of x17  in the expansion of ( ) .1 5 7 20+ +x x6. Let x = +( ) .3 6 7 89  If { }x  denotes the fractional part of ‘ ’x  then find the remainder when x x x x x x{ } ( { }) ( { })+ +2 3 is divided by 31.7. Let n NŒ ; S Cn n rr

n= =Â( )30
3  and T Cn n rr

n= =Â( ) .3 30  Find | |.S Tn n- 3
8. Find the sum of possible real values of x for which the sixth term of 

3 73 2 7 2 99 15 3 7log log (| )| | |x x- - -+Ê
ËÁÁ

ˆ
¯̃̃  equal 567 :

9. Let q be a positive integer with q £ 50.If the sum 98 30 97 30 30 30 30C C C C C C+ + + + + =2 3 68 6996 31 30 100. . . .KK qFind the sum of the digits of q.
10. The remainder when 20 2C kk -=ÂÊËÁÁ ˆ̃̃̄11

5 6 is divided by 11, is :
11. Let a = +3 11223  and for all n ≥ 3, let f n C a C a C a C an n n n n n n n n( ) . . . ( )= - + - + - ◊- - - - ◊ -0 1 1 2 2 3 1 11KK 0.If the value of f f k( ) ( )2007 2008 37+ =  where k NŒ  then find k12. In the polynomial ( ) ( )( ) ( )x x x x- - - -1 2 3 112 3 11K  , the coefficient of x 60 is :13. Let the sum of all divisiors of the form 2 3p q◊  (with p q,  positive integers) of the number 19 188 -  be l . Find the unit digit of l .
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14. Find the sum of possible real values of x for which the sixth term of 
3 73 2 7 2 99 15 3 7log log (| | | |x x- - -+Ê

ËÁÁÁ
ˆ
¯̃̃̃

ÊËÁ ˆ̃̄  equals 567.
15. Let 1 3 2 410 10 10 51

10+ ◊ + ◊ = ◊ +=Â( ) ( )r r rr rC C a b  where a b, Œ N and f x x x k( ) .= - - +2 22 1 If a b,  lies between the roots of f x( ) = 0. Then find the smallest positive integral value of k.16. Let Sn n n n n n n n n= + + + -C C C C C C0 1 1 2 1KK  if SSnn+ =1 154 ; find the sum of all possiblevalues of n n N( )Œ

1. 0 2. 1 3. 2 4. 2 5. 4 6. 0 7. 28. 4 9. 5 10. 3 11. 9 12. (1) 13. (4) 14. (4)15. 5 16. 6
ooo
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1. The boy comes from a family of two children; What is the probability that the other child is his
sister ? :

(a) 1
2

(b) 1
3

(c) 2
3

(d) 1
42. If A be any event in sample space then the maximum value of 3 4P A P A( ) ( )+  is :

(a) 4 (b) 2
(c) 5 (d) Can not be determined3. Let A and B be two events, such that P A B( ) ,» = 1

6
 P A B( )« = 1

4
 and P A( ) ,= 1

4
 where A stands 

for complement of event A. Then events A and B are :
(a) equally likely and mutually exclusive (b) equally likely but not independent
(c) independent but not equally likely (d) mutually exclusive and independent4. Let n ordinary fair dice are rolled once. The probability that at least one of the dice shows an

odd number is 31
32

ÊËÁ ˆ̃̄ than ‘ ’n  is equal to :

(a) 3 (b) 4 (c) 5 (d) 65. Three a’ ,s  three b’s and three c’s are placed randomly in a 3 3¥  matrix.  The probability that no

row or column contain two identical letters can be expressed as pq, where p and q are coprime

then ( )p q+  equals to :
(a) 151 (b) 161 (c) 141 (d) 1316. A set contains 3n members.  Let Pn  be the probability that S is partitioned into 3 disjoint subsets
with n members in each subset such that the three largest members of S are in different subsets.  
Then limn nPÆ• =
(a) 2/7 (b) 1/7 (c) 1/9 (d) 2/9
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7. Three different numbers are selected at random from the set A = { , , , ...... , }.1 2 3 10  Then the

probability that the product of two numbers equal to the third number is pq , where p and q are

relatively prime positive integers then the value of ( )p q+  is :
(a) 39 (b) 40 (c) 41 (d) 428. Mr. A’s T.V. has only 4 channels ; all of them quite boring so he naturally desires to switch
(change) channel after every one minute.  The probability that he is back to his original channel 

for the first time after 4 minutes can be expressed as mn ; where m and n are relatively prime

numbers. Then ( )m n+  equals :
(a) 27 (b) 31 (c) 23 (d) 339. Letters of the word TITANIC are arranged to form all the possible words.  What is the
probability that a word formed starts either with a T or a vowel ?

(a) 2
7

(b) 4
7

(c) 3
7

(d) 5
710. A mapping is selected at random from all mappings f A A: Æ

where set A n= { , , , ...... , }1 2 3

If the probability that mapping is injective is 3
32

, then the value of n is :

(a) 3 (b) 4 (c) 8 (d) 1611. A 4 digit number is randomly picked from all the 4 digit numbers, then the probability that the
product of its digit is divisible by 3 is :

(a) 107
125

(b) 109
125

(c) 111
125

(d) None of these12. To obtain a gold coin; 6 men, all of different weight, are trying to
build a human pyramid as shown in the figure. Human pyramid is
called “stable” if some one not in the bottom row is “supported by”
each of the two closest people beneath him and no body can be
supported by anybody of lower weight. Formation of ‘stable’
pyramid is the only condition to get a gold coin. What is the
probability that they will get gold coin ?

(a) 1
45

(b) 2
45

(c) 4
45

(d) 1
5|13. From a pack of 52 playing cards; half of the cards are randomly removed without looking at

them.  From the remaining cards, 3 cards are drawn randomly. The probability that all are king.
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(a) 1
25 17 13( )( )( )

(b) 1
25 15 13( )( )( )

(c) 1
52 17 13( )( )( )

(d) 1
13 51 17( )( )( )14. A bag  contains 10 white and 3 black balls. Balls are drawn one by one without replacement till

all the black balls are drawn. The probability that the procedure of drawing balls will come to
an end at the seventh draw is :

(a) 15
286

(b) 105
286

(c) 35
286

(d) 7
28615. Let S  be the set of all function from the set {1, 2, …, 10} to itself. One function is selected from S, the probability that the selected function is one-one onto is :

(a) 9
10 9

! (b) 1
10

(c) 100
10!

(d) 9
1010

!

16. Two friends visit a restaurant randomly during 5 pm to 6 pm. Among the two, whoever comes
first waits for 15 min and then leaves. The probability that they meet is  :

(a) 1
4

(b) 1
16

(c) 7
16

(d) 9
1617. Three numbers are randomly selected from the set { , , ,...... , }.10 11 12 100  Probability that they

form a Geometric progression with integral common ratio greater than 1 is :

(a) 15
91

3C
(b) 16

91
3C

(c) 17
91

3C
(d) 18

91
3C

1. (a) 2. (c) 3. (c) 4. (c) 5. (c) 6. (d) 7. (c) 8. (b) 9. (d) 10. (b)11. (a) 12. (a) 13. (a) 14. (a) 15. (a) 16. (c) 17. (d)
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1. A consignment of 15 record players contain 4 defectives. The record players are selected at
random, one by one and examined.  The one examined is not put back. Then :
(a) Probability of getting exactly 3 defectives in the examination of 8 record players is 

4
3

11
5

15
8

C CC .

(b) Probability that 9 th  one examined is the last defective is 8
197

.

(c) Probability that 9 th  examined record player is defective, given that there are 3 defectives

in first 8 players examined is 1
7

.

(d) Probability that 9 th  one examined is the last defective is 8
195

.2. If A A A A1 2 3 1006, , ,........ ,  be independent events such that P A i ii( ) ( , , ,....... , )= =1
2

1 2 3 1006  and probability that none of the events occurs be aba !
( !)

,
2 2

then :
(a) b is of form 4 2k k I+ Œ, (b) a b= 2
(c) b is a composite number (d) a is of form 4k k I, Œ3. A bag contains four tickets marked with 112, 121, 211, 222 one ticket is drawn at random from
the bag. let E ii ( , , )= 1 2 3  denote the event that i th  digit on the ticket is 2. Then :

(a) E1 and E 2 are independent (b) E 2 and E 3 are independent
(c) E 3 and E1 are independent (d) E E E1 2 3, ,  are independent4. For two events A and B let, P A( ) ,= 3

5
 P B( ) ,= 2

3
 then which of the following is/are correct ?

(a) P A B( )« £ 1
3

(b) P A B( )» ≥ 2
3

(c) 4
15

3
5

£ « £P A B( ) (d) 1
10

3
5

£ £P A B( )

1. (a, c, d) 2. (a, b, c, d) 3. (a, b, c) 4. (a, b, c, d)
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Paragraph for Question Nos. 1 to 2
There are four boxes B B B1 2 3, ,  and B4 . Box Bi  has i cards and on each card a number is
printed, the numbers are from 1 to i. A box is selected randomly, the probability of selecting

box Bi  is i
10

  and then a card is drawn.

Let Ei  represent the event that a card with number ‘i’ is drawn. Then :

1. P E( )1  is equal to :

(a) 1
5

(b) 1
10

(c) 2
5

(d) 1
42. P B E( | )3 2  is equal to :

(a) 1
2

(b) 1
4

(c) 1
3

(d) 2
3

Paragraph for Question Nos. 3 to 5
Mr. A randomly picks 3 distinct numbers from the set {1, 2, 3, 4, 5, 6, 7, 8, 9} and arranges
them in descending order to form a three digit number. Mr. B randomly picks 3 distinct
numbers from the set {1, 2, 3, 4, 5, 6, 7, 8} and also arranges them in descending order to
form a 3 digit number.3. The probability that Mr. A’s 3 digit number is always greater than Mr. B’s 3 digit number is :

(a) 1
9

(b) 1
3

(c) 2
3

(d) 1
44. The probability that A and B has the same 3 digit number is :

(a) 7
9

(b) 4
9

(c) 1
84

(d) 1
725. The probability that Mr. A’s number is larger than Mr. B’s number, is :

(a) 37
56

(b) 39
56

(c) 31
56

(d) none of these

Paragraph for Question Nos. 6 to 7
In an experiment a coin is tossed 10 times.6. Probability that no two heads are consecutive is :

(a) 143
210

(b) 9
2 6

(c) 2 1
2

7

10
- (d) 2 1

2

6

6
-
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7. The probability of the event that “exactly four heads occur and occur alternately” is :

(a) 1 4
210

- (b) 1 7
210

- (c) 4
210

(d) 5
210

Paragraph for Question Nos. 8 to 10
The rule of an “obstacle course” specifies that at the n th  obstacle a person has to toss a fair 6
sided die n times. If the sum of points in these n tosses is bigger than 2 n , the person is said to
have crossed the obstacle.8. The maximum obstacles a person can cross :

(a) 4 (b) 5 (c) 6 (d) 79. The probability that a person crosses the first three obstacles :

(a) 143
216

(b) 100
243

(c) 216
243

(d) 100
21610. The probability that a person crosses the first two obstacles but fails to cross the third obstacle.

(a) 36
243

(b) 116
216

(c) 35
243

(d) 143
243

Paragraph for Question Nos. 11 to 12
In an objective paper, there are two sections of 10 questions each. For ‘section 1’, each
question has 5 options and only one option is correct and ‘section 2’ has 4 options with
multiple answers and marks for a question in this section is awarded only if he ticks all correct 
answers. Marks for each question in ‘section 1’ is 1 and in ‘section 2’ is 3. (There is no negative 
marking).11. If a candidate attempts only two questions by gussing, one from ‘section 1’ and one from

‘section 2’, the probability that he scores in both questions is  :

(a) 74
75

(b) 1
25

(c) 1
15

(d) 1
7512. If a candidate in total attempts 4 questions all by gussing, then the probability of scoring 10

marks is :

(a) 1
15

1
15

2ÊËÁ ˆ̃̄ (b) 4
5

1
15

3ÊËÁ ˆ̃̄ (c) 1
5

14
15

3ÊËÁ ˆ̃̄ (d) None of these

1. (c) 2. (c) 3. (b) 4. (c) 5. (a) 6. (b) 7. (c) 8. (a) 9. (b) 10. (c)11. (d) 12. (d)
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1. A is a set containing n elements, A subset P (may be void also) is selected at random from set A
and the set A is then reconstructed by replacing the elements of P. A subset Q (may be void also) 
of A is again chosen at random.  The probability thatColumn-I Column-II(A) Number of elements in P is equal to the number of elements in Q is

(P) 2

4

n nnC(B) The number of elements in P is more than that in Q is (Q) ( )2
2

2 2

2 1

n n nn C- +(C) P Q« = f is (R) 2
1

4

n nnC +
(D) Q is a subset of P is (S) 3

4
ÊËÁ ˆ̃̄ n

(T) 2

14

n nnC-

1. A Æ P ; B Æ Q ; C Æ S ; D Æ S
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1. Mr. A writes an article.  The article originally is error free.  Each day Mr. B introduces one new

error into the article.  At the end of the day, Mr. A checks the article and has 2
3

 chance of catching 

each individual error still in the article.  After 3 days, the probability that the article is error free

can be expressed as pq where p and q are relatively prime positive integers. Let l = -q p, then

find the sum of the digits of l .2. India and Australia play a series of 7 one-day matches.  Each team has equal probability of
winning a match.  No match ends in a draw.  If the probability that India wins atleast three

consecutive matches can be expressed as pq where p and q are relatively prime positive integers.  

Find the unit digit of p .3. Two hunters A and B set out to hunt ducks. Each of them hits as often as he misses when
shooting at ducks. Hunter A shoots at 50 ducks and hunter B shoots at 51 ducks. The probability 

that B bags more ducks than A can be expressed as pq in its  lowest form. Find the value of 

( ).p q+4. If a b c N, , ,Œ  the probability that a b c2 2 2+ +  is divisible by 7 is mn  where m n,  are relatively

prime natural numbers, then m n+  is equal to :5. A fair coin is tossed 10 times. If the probability that heads never occur on consecutive tosses be mn  (where m n,  are coprime and m n N, ),Œ  then the value of ( )n m- 7  equals to :6. A bag contains 2 red, 3 green and 4 black balls. 3 balls are drawn randomly and exactly 2 of
them are found to be red. If p denotes the chance that one of the three balls drawn is green ; find 
the value of 7p .7. There are 3 different pairs (i.e., 6 units say a a b b c c, , , , , )  of shoes in a lot. Now three person
come and pick the shoes randomly (each gets 2 units). Let p be the probability that no one is

able to wear shoes (i.e., no one gets a correct pair), then the value of 13
4

pp-  , is :

8. A fair coin is tossed 12 times. If the probability that two heads do not occur consecutively is p,

then the value of 
[ ]4096 1

2
p -

 is, where [ ] denotes greatest integer function :9. X  and Y  are two weak students in mathematics and their chances of solving a problem correctly
are 1/8 and 1/12 respectively. They are given a question and they obtain the same answer. If

the probability of common mistake is 1
1001

, then probability that the answer was correct is a b/

(a and b are coprimes). Then | |a b-  = 
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10. Seven digit numbers are formed using digits 1, 2, 3, 4, 5, 6, 7, 8, 9 without repetition. The
probability of selecting a number such that product of any 5 consecutive digits is divisible by
either 5 or 7 is P. Then 12 P is equal to11. Assume that for every person the probability that he has exactly one child, excactly 2 children

and exactly 3 children are 1
4

1
2

,   and 1
4

 respectively. The probability that a person will have 4

grand children can be expressed as pq where p and q are relatively prime positive integers. Find

the value of 5p q- .12. Mr. B has two fair 6-sided dice, one whose faces are numbered 1 to 6 and the second whose
faces are numbered 3 to 8. Twice, he randomly picks one of dice (each dice equally likely) and
rolls it. Given the sum of the resulting two rolls is 9. The probability he rolled same dice twice is mn  where m and n are relatively prime positive integers. Find ( )m n+  .

1. 7 2. 7 3. 3 4. 8 5. 1 6. 3 7. 28. 9 9. 1 10. 8 11. 7 12. 7

ooo

 Probability 251

Answers



1. Solution set of the in equality log (log )(log ( )) log ( ) ,10

2

10 10 10

2
3 2 2 2 0x x x x- - + - <  is :

(a) ( , )0 4 (b) ( , )-• 1 (c) ( , )4 • (d) ( , )2 42. The number of real solution/s of the equation 9 13 2log (log )
log (log )e x e ex x= - +  is :

(a) 0 (b) 1 (c) 2 (d) 33. If a b c, ,  are positive numbers such that a b clog log log
, , ,3 7 117 11 25

27 49 11= = =  then the sum

of digits of S a b c= + +(log ) (log ) (log )3

2

7

2

11

2
7 11 25

 is :

(a) 15 (b) 17 (c) 19 (d) 214. Least positive integral value of ‘a’ for which log ( ) ;( )x x a a x+ÊËÁ ˆ̃̄ - + > >
1

2
3 3 0 0  :

(a) 1 (b) 2 (c) 3 (d) 45. Let P x x x x= + + +5

1 1 1 1

2 3 4 5log log log log

 and ( ) ,120 32
P =  then the value of x be :

(a) 1 (b) 2 (c) 3 (d) 46. If x y z, ,  be positive real numbers such that log ( ) , log ( )2 53 6x yz z= =  and log ( )xy z = 2

3
 then

the value of z is :

(a)
1

5
(b)

1

10
(c)

3

5
(d)

4

97. Sum of values of x and y satisfying log (log (log ))x x y3 0=  and log y 27 1=  is :

(a) 27 (b) 30 (c) 33 (d) 368. log log0.01 0.1 0.00011000 +  is equal to :

(a) -2 (b) 3 (c) –5/2 (d) 5/2
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9. If log ,12 27 = a  then log 6 16 =
(a) 2

3

3

-+ÊËÁ ˆ̃̄aa (b) 3
3

3

-+ÊËÁ ˆ̃̄aa (c) 4
3

3

-+ÊËÁ ˆ̃̄aa (d) None of these10. If log (log (log )) log (log (log ))2 2 3 2 3 2 0x y= =  then the value of ( )x y+  is :

(a) 17 (b) 9 (c) 21 (d) 1911. Suppose that a and b are positive real numbers such that log log27 9

7

2
a b+ =  and 

log log .27 9

2

3
b a+ =  Then the value of a b◊  is :

(a) 81 (b) 243 (c) 27 (d) 72912. If 2 5 5 8 8 11
a b c= = =, ,  and 11 14

d = , then the value of 2
abcd

 is :

(a) 1 (b) 2 (c) 7 (d) 1413. Which of the following conditions necessarily imply that the real number x is rational ?

(I) x 2
 is rational (II) x 3

 and x 5
 are rational (III) x 2

 and x 3
 are rational

(a) I and II only (b) I and III only (c) II and III only (d) III only14. The value of 
log

log

log

log

8

9

2 2

3

17

23

17

23
-  is equal to :

(a) -1 (b) 0 (c)
log

log

2

3

17

23
(d)

4 17

3 23

2

3

(log )

(log )15. The true solution set of inequality log ( )( )2 3 3 4 0x x- - >  is equal to :

(a)
4

3

5

3
2, ( , )

ÊËÁ ˆ̃̄ » • (b)
3

2

5

3
2, ( , )

ÊËÁ ˆ̃̄ » • (c)
4

3

3

2
2, ( , )

ÊËÁ ˆ̃̄ » • (d)
2

3

4

3
2, ( , )

ÊËÁ ˆ̃̄ » •16. If P is the number of natural numbers whose logarithm to the base 10 have the characteristic p
and Q is the number of natural numbers logarithm of whose reciprocals to the base 10 have the

characteristic - q then log log10 10P Q-  has the value equal to :

(a) p q- + 1 (b) p q- (c) p q+ - 1 (d) p q- - 117. If 2 10 10 10 10
2010

1

1

2

2

1 0= + + + + ◊ +- -a a a a an n n n
.......... , where ai Œ{ , , ,........ , }0 1 2 9

for all i n= 0 1 2 3, , , ,......... , , then n =
(a) 603 (b) 604 (c) 605 (d) 60618. The number of zeros after decimal before the start of any significant digit in the number N =(0.15)

20
 are  :

(a) 15 (b) 16 (c) 17 (d) 1819. log [log (log log )]2 4 10

4

10

8
16 25+  simplifies to :

(a) an irrational (b) an odd prime

(c) a composite (d) unity20. The sum of all the solutions to the equation 2 2 75 2log log( )x x- - =  :

(a) 30 (b) 350 (c) 75 (d) 200
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21. x x a ya y zlog log log◊ ◊
 is equal to :

(a) x (b) y (c) z (d) x z22. Number of solution(s) of the equation x x xx x x=( )  is/are :

(a) 0 (b) 1 (c) 2 (d) 323. The difference of roots of the equation (log ) log27

3 2

27

6x x=  is :

(a)
2

3
(b) 1 (c) 9 (d) 824. If log log ,10 10 2 15x y x y+ = - =  then :

(a) ( , )x y  lies on the line y x= +4 3 (b) ( , )x y  lies on y x2
4=

(c) ( , )x y  lies on x y= 4 (d) ( , )x y  lies on 4x y=
25. Product of all values of x satisfying the equation 

  2 4 4 2
13 3x x x

(0.125)
/

( )=  is :

(a)
14

5
(b) 3 (c) - 1

5
(d) - 3

526. Sum of all values of x satisfying the equation

25 9 34 15
2 1 2 1 2

2 2 2
( ) ( ) ( )

( )
x x x x x x- + - + -+ =  is :

(a) 1 (b) 2 (c) 3 (d) 427. If a b c dx y z w= = = , then log ( )a bcd =
(a) z x y w1 1 1+ +ÊËÁÁ ˆ̃̃̄

(b) y x z w1 1 1+ +ÊËÁ ˆ̃̄
(c) x y z w1 1 1+ +ÊËÁÁ ˆ̃̃̄

(d)
xyzw28. If x = + + + +4

5 1 5 1 5 1 5 1
4 8 16

( )( )( )( )

. Then the value of ( )1
48+ x  is :

(a) 5 (b) 25 (c) 125 (d) 62529. If log log ( ) ,x 18 2 8
1

3
+ =  then the value of 32x =

(a) 2 (b) 4 (c) 6 (d) 830. Let n N f n n nŒ = ÏÌÓ, ( )
log log

,8 8

0

if is integer

otherwise
 then the value of f nn ( )=Â1

2011

 is :

(a) 2011 (b) 2011 1006¥ (c) 6 (d) 2
201131. If the equation 

log (log (log ))

log (log (log (log )))

12 8 4

5 4 2

0
x xy =  has a solution for ‘ ’x  when c y b y a< < π, , where 

‘ ’b  is as large as possible and ‘ ’c  is as small as possible, then the value of ( )a b c+ +  is equals to :

(a) 18 (b) 19 (c) 20 (d) 21
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32. If log ( ) log ( ),0.3 0.09x x- < -1 1  then x lies in the interval :

(a) ( , )2 • (b) (1, 2) (c) (–2, –1) (d) 1
3

2
,

ÊËÁ ˆ̃̄
33. The absolute integral value of the solution of the equation 7 2

2 5 6 3 49
2

2x x- - =( )
log

(a) 2 (b) 1 (c) 4 (d) 534. Let 1 256£ £x  and M be the maximum value of (log ) (log ) log2

4

2

2

216
16x x x+ ÊËÁ ˆ̃̄

 . The sum of 

the digits of M is :

(a) 9 (b) 11 (c) 13 (d) 1535. Let 1 256£ £x   and M be the maximum value of (log ) (log ) log .2

4

2

2

216
16x x x+ ÊËÁ ˆ̃̄

 The sum of 

the digits of M is :

(a) 9 (b) 11 (c) 13 (d) 1536. Let P = + - -9 4 5 9 4 5 , then the value of log p 8 =
(a) 2 (b) 3 (c) 1 (d) log

2 5
837. The number of real values of the parameter l for which (log ) log log16

2

16 16 0x x- + =l  with

real coefficients will have exactly one solution is :

(a) 1 (b) 2 (c) 3 (d) 438. A rational number which is 50 times its own logarithm to the base 10 is :

(a) 1 (b) 10 (c) 100 (d) 100039. If x = log ( )5 1000  and y = log ( ),7 2058  then

(a) x y> (b) x y< (c) x y= (d) none of these40. 7
16

15
5

25

24
3

81

80
log log log

ÊËÁ ˆ̃̄ + ÊËÁ ˆ̃̄ + ÊËÁ ˆ̃̄
 is equal to :

(a) 0 (b) 1 (c) log 2 (d) log 341. log tan log tan ...... log tan10 10 101 2 89∞+ ∞+ + ∞ is equal to :

(a) 0 (b) 1 (c) 27 (d) 8142. log log ( )7 7 7 7 7  is equal to :

(a) 3 72log (b) 3 27log (c) 1 3 27- log (d) 1 3 72- log43. If ( ) ( ) ( ) ,
log log log

4 9 109 23 4 83+ = x  then x is equal to :

(a) 2 (b) 3 (c) 10 (d) 30

44. x y zyz zx xylog log log
10 10 10

ÊËÁ ˆ̃̄ ÊËÁ ˆ̃̄ ÊËÁ ˆ̃̄◊ ◊  is equal to :

(a) 0 (b) 1 (c) -1 (d) 2

 Logarithm 255



45. The solution set of the equation : log log logx x x2 2 22 4=  is :

(a) { , }2 2
2 2-

(b) { , }1 2 2 (c) { , }1 4 2
2

(d) none of these46. The least value of the expression 2 0 0110log log .x x-  is ( )x > 1

(a) 2 (b) 4 (c) 6 (d) 847. If log . log ,2 20 5x x- =  then x equals to :

(a) odd integer (b) prime number

(c) composite number (d) irrational48. If x1
 and x2

 are the roots of the equation e x xx2 3ln =  with x x1 2> , then

(a) x x1 22= (b) x x1 2

2= (c) 2 1 2

2x x= (d) x x1

2

2

2=49. Let M denote antilog 320 6.  and N denote the value of 49 5
1 2 47 5( log ) log- -+ . Then M.N is :

(a) 100 (b) 400 (c) 50 (d) 20050. If log (log (log )) log (log (log )) ,2 2 3 3 3 2 0x y= =  then x y-  is equal to :

(a) 0 (b) 1 (c) 8 (d) 9

51. log log log1

2

4 1

2

10 625 5+ - =
(a) log1 2 2 (b) log 2 5 (c) log 2 2 (d) log 2 2552. If log 4 5 = a and log ,5 6 = b  then log 3 2 is equal to :

(a)
1

2 1a + (b)
1

2 1b + (c) 2 1ab + (d)
1

2 1ab -53. If x bca= log ; y acb= log  and z abc= log  then which of the following is equal to unity ?

(a) x y z+ + (b) x yz
(c)

1

1

1

1

1

1+ + + + +x y z (d) ( ) ( ) ( )1 1 1+ + + + +x y z
54. x x a ya y zlog log log◊ ◊

 is equal to :

(a) x (b) y (c) z (d) a55. Number of value(s) of ‘ ’x  satisfying the equation x x xlog ( )- =3

9 is/are

(a) 0 (b) 1 (c) 2 (d) 656. log log .. .0 01 0 11000 0 0001+  is equal to :

(a) -2 (b) 3 (c) - 5

2
(d)

5

257. If 7
16

15
5

25

24
3

81

80
8log log log ,a a a+ + =  then a =

(a) 2
1 8

(b) ( )10
1 8

(c) ( )30
1 8

(d) 1
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58. log ( ) log cot8 9128
3

- ÊËÁ ˆ̃̄ =p
(a)

31

12
(b)

19

12
(c)

13

12
(d)

11

12

59. The value of 
1

27

2
16

2 9

5

5ÊËÁÁ ˆ̃̃̄ -ÊËÁÁ ˆ̃̃̄log

log

 equals to :

(a)
5 2

27
(b)

2

27
(c)

4 2

27
(d)

2 2

2760. The sum of all the roots of the equation log ( ) log ( ) log ( ) log2 2 2 21 2 3 1 4x x x- + + - - =
(a) 12 (b) 2 (c) 10 (d) 1161. (log )(log (log ))(log log ( ) )

log log

100 2 4 4 2

2 2

4 8

10 2 256

8 + 4
=

(a) - 6

13
(b) - 1

2
(c) - 8

13
(d) - 12

1362. Let l = log log ( ).5 5 3  If 3 405
5k+ - =l

, then the value of k is :

(a) 3 (b) 5 (c) 4 (d) 663. A circle has a radius log ( )10

2a  and a circumference of log ( ).10

4b  Then the value of log a b is

equal to :

(a)
1

4p (b)
1p (c) 2p (d) p

64. If 2 3 6
x y z= = -

, the value of 
1 1 1x y z+ +  is equal to :

(a) 0 (b) 1 (c) 2 (d) 365. The value of log ( )
( )2 1

5 2 7- -  is :

(a) 0 (b) 1 (c) 2 (d) 366. The value of log ,ab ab3ÊËÁÁ ˆ̃̃̄
 if log ab a = 4 is equal to :

(a) 2 (b)
13

6
(c)

15

6
(d)

17

667. Identify the correct option

(a) log log2 1 43 5< (b) log log5 87 3<
(c) log log

2 2
3 33 5> (d) 2

3

2

1

4

1 3> ÊËÁ ˆ̃̄
68. Sum of all values of x satisfying the system of equations 5 26(log log ) ,y xx y+ =  xy = 64 is :

(a) 42 (b) 34 (c) 32 (d) 2
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69. The product of all values of x satisfying the equations log log log3 3a a ax x- =  is :

(a) 3 (b)
3

2
(c) 18 (d) 2770. The value of x y z+ +  satisfying the system of equations

log log log2 4 4 2x y z+ + =  is

log log log3 9 9 2y z x+ + =
log log log4 16 16 2z x y+ + =

(a)
175

12
(b)

349

24
(c)

353

24
(d)

112

371. 1

49
5

1 2 7
7 1

5
ÊËÁ ˆ̃̄ + =+ -log log

(a) 7
1

196
(b) 7

3

196
(c) 7

5

196
(d) 7

1

98

72. The number of real values of x satisfying the equation log ( ) log

sin

( )
2 23

3

4

5
- - ÊËÁ ˆ̃̄

-
Ê
Ë
ÁÁÁÁ

ˆ
¯
˜̃̃
˜x x

p
 

= + +1

2
72log ( )x  is :

(a) 0 (b) 1 (c) 2 (d) 373. If log log log ,k xx k5 5=  k π 1, k > 0, then sum of all values of x is :

(a) 5 (b)
24

5
(c)

26

5
(d)

37

574. The product of all values of x satisfying the equation | | ( ) ,
log logx xx x- = --

1 13

2
2 9 7

 is :

(a) 162 (b)
162

3

(c)
81

3

(d) 81

75. The number of values of x satisfying the equation log ( ) log ( )2

1

2

1
9 7 2 3 1

x x- -+ = + +  is :

(a) 1 (b) 2 (c) 3 (d) 076. Which is the correct order for a given number a a, > 1

(a) log log log log2 3 10a a a a< < <e (b) log log log log10 3 2a a a a< < <e
(c) log log log log10 2 3a a a a< < <e (d) log log log log3 2 10a a a a< < <e77. Let 1 256£ £x  and M be the maximum value of (log ) (log ) log .2

4

2

2

216
16x x x+ ÊËÁ ˆ̃̄

 The sum of 

the digits of M is :

(a) 9 (b) 11 (c) 13 (d) 15
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78. If Tr r= 1

4
2

log
 (where r NŒ ), then the value of Trr=Â1

4

 is :

(a) 3 (b) 4 (c) 5 (d) 1079. In which of the following intervals does 
1

1 3

1

1 31 2 1 5log ( ) log ( )
+  lies

(a) ( , )1 2 (b) ( , )2 3 (c) ( , )3 4 (d) ( , )4 580. If sin q = +ÊËÁ ˆ̃̄1

2

1a a  and sin ,3
2

13

3
q = +ÊËÁ ˆ̃̄k a a  then k + 6 is equal to :

(a) 3 (b) 4 (c) 5 (d) -4

81. Complete set of real values of x for which log ( )( )2 3

2
5 6x x x- - -  is defined is :

(a)
3

2
,•ÊËÁ ˆ̃̄

(b) ( , )6 • (c)
3

2
6,

ÊËÁ ˆ̃̄
(d)

3

2
2 2, ( , )

ÊËÁ ˆ̃̄ » •

1. (c) 2. (b) 3. (c) 4. (c) 5. (b) 6. (b) 7. (b) 8. (d) 9. (c) 10. (a)11. (b) 12. (d) 13. (c) 14. (b) 15. (b) 16. (a) 17. (c) 18. (b) 19. (d) 20. (d)21. (c) 22. (c) 23. (d) 24. (c) 25. (d) 26. (d) 27. (c) 28. (c) 29. (b) 30. (c)31. (b) 32. (a) 33. (c) 34. (c) 35. (c) 36. (b) 37. (a) 38. (c) 39. (a) 40. (c)41. (a) 42. (c) 43. (c) 44. (b) 45. (a) 46. (b) 47. (b) 48. (b) 49. (a) 50. (b)51. (c) 52. (d) 53. (c) 54. (c) 55. (b) 56. (d) 57. (a) 58. (a) 59. (d) 60. (d)61. (d) 62. (c) 63. (d) 64. (a) 65. (d) 66. (d) 67. (d) 68. (b) 69. (d) 70. (c)71. (a) 72. (b) 73. (c) 74. (a) 75. (b) 76. (b) 77. (c) 78. (c) 79. (b) 80. (c)81. (b)

Answers



1. The  values of ‘ ’x  satisfies the equation 
1 2

2

1

2 2

2

- - =(log )

log (log )

xx x  (is/are) :

(where log is logarithm to the base 10)

(a)
1

10

(b)
1

20

(c) 10
3

(d) 102. If log a x b=  for permissible values of a and x then identify the statement(s) which can be

correct?

(a) If a and b are two irrational numbers then x can be rational.

(b) If a rational and b irrational then x can be rational.

(c) If a irrational and b rational then x can be rational.

(d) If a rational and b rational then x can be rational.3. Consider the quadratic equation, (log ) (log ) (log )10

2

10 2

1
8 5 2 10x x x- = --

. Which of the

following quantities are irrational ?

(a) Sum of the roots (b) Product of the roots

(c) Sum of the coefficients (d) Discriminant4. Let A = Minimum ( ),x x x R2
2 7- + Œ  and B = Minimum ( ), [ , )x x x2

2 7 2- + Œ • , then :

(a) log ( )( )B A A B- +  is not defined (b) A B+ = 13

(c) log( )2 1B A A- < (d) log( )2 1A B A- >

1. (a, c) 2. (a, b, c, d) 3. (c, d) 4. (a, b, c, d)
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Paragraph for Question Nos. 1 to 3
Let log 3 1 1N = +a b

log 5 2 2N = +a b
log7 3 3N = +a b

where a a1 2,  and a 3
 are integers and b b b1 2 3 0 1, , [ , )Œ .1. Number of integral values of N if a 1 4=  and a 2 2=  :

(a) 46 (b) 45 (c) 44 (d) 472. Largest integral value of N if a a1 25 3= =,  and a 3 2= .

(a) 342 (b) 343 (c) 243 (d) 2423. Difference of largest and smallest integral values of N if a a1 25 3= =,  and a 3 2= .

(a) 97 (b) 100 (c) 98 (d) 99Paragraph for Question Nos. 4 to 5
If log | | log | | log | | log |10

3 3

10

2 2

10

3 3

10

2x y x xy y x y x+ - - + + - - + + =xy y 2

10 221| log . 

Where x y,  are integers, then4. If x = 111, then y can be :

(a) ± 111 (b) ± 2 (c) ± 110 (d) ± 1095. If y = 2 , then value of x can be :

(a) ± 111 (b) ± 15 (c) ± 2 (d) ± 110Paragraph for Question Nos. 6 to 7
Given a right triangle ABC right angled at C and whose legs are given 1 4 22+ log ( ),p p  

1 2 2 2+ log (log )p
 and hypotenuse is given to be 1 42+ log ( ).p  The area of D ABC and circle

circumscribing it are D 1
 and D 2

 respectively, then

6. D D
1

24+ p  is equal to :

(a) 31 (b) 28 (c) 3
1

2

+ (d) 199

7. The value of sin
( )p 25 2

6

2

1p D +ÊËÁÁ ˆ̃̃̄ =
(a)

1

2
(b)

1

2

(c)
3

2
(d) 1

1. (c) 2. (a) 3. (d) 4. (c) 5. (b) 6. (a) 7. (c)
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1. Column-I Column-II(A) If a = + - -3 8 2 7 8 2 7( ) , b = +( )( ) ,42 30 36  then the

value of log a b is equal to

(P) -1

(B) If a = + - -( ) ,4 2 3 4 2 3  b = + - -11 6 2 11 6 2  then 

the value of log a b is equal to

(Q) 1

(C) If a = +3 2 2 , b = -3 2 2 , then the value of log a b is equal

to

(R) 2

(D) If a = + -7 7 1
2

, b = - -7 7 1
2

, then the value of log a b is

equal to

(S) 3

2

(T) None of these

1. A Æ R ; B Æ S ; C Æ P ; D Æ P
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1. The number N = ◊6 510 1040 36log log
 is a natural number. Then sum of digits of N is :2. The minimum value of ‘ ’c  such that log ( ) log ( )

log logb b a ba b2 2=  and log ( ( ) ) ,a c b a- - =2
3

where a b N, Œ  is :3. How many positive integers b have the property that log b 729 is a positive integer ?4. The number of negative integral values of x satisfying the inequality log x xx+ÊËÁ ˆ̃̄ --ÊËÁ ˆ̃̄ <
5

2

2
5

2 3
0 is :

5. 6

5
3 910

10

1005 10a a ax a x x(log )(log )(log )
log

log- =ÊËÁ ˆ̃̄ + log 4 2
 (where a a> π0 1, ) , then

log ,3 x = +a b a is integer, b Œ[ , ),0 1  then a =6. If log
log log

,5

5 5

3 2

a b a b+ÊËÁ ˆ̃̄ = +
 then 

a ba b4 4

2 2

+ =
7. Let a b c d, , ,  are positive integers such that log a b = 3

2
 and log .c d = 5

4
 If ( ) .a c- = 9  Find the

value of ( )b d- .8. The number of real values of x satisfying the equation 

   log log log10 10 10

2
1 3 1 2 1+ + - = + -x x x  is :9. The ordered pair ( , )x y  satisfying the equationx y2

41 6= + log  and y yx x2 2 1
2 2= + +

are ( , )x y1 1
 and ( , ),x y2 2

 then find the value of log | |.2 1 2 1 2x x y y10. If log log log7 7 77 7 7 1 2= - a  and log log log ,15 15 1515 15 15 15 1 2= - b  then a b+ =11. The number of ordered pair(s) of ( , )x y  satisfying the equations

log ( ) log ( )( ) ( )1

2

1

2
1 2 1 2 4+ -- + + + + =x yy y x x  and log ( ) log ( )( ) ( )1 11 2 1 2 2+ -+ + + =x yy x12. If log b n = 2 and log ( ) ,n b2 2=  then nb =13. If log log ,y xx y+ = 2  and x y2

12+ = , then the value of xy is :14. If x y,  satisfy the equation, y xx y=  and x y= 2 , then x y2 2+ =15. Find the number of real values of x satisfying the equation.

log ( ) log ( ) log
/2

1

2 1 2
4 4 4 1

1

8

x x+ + ◊ + =16. If x x x x1 2 1 2, ( )>  are the two solutions of the equation

3 12
1

3

2 16

3

9

3

3

log log
( ) log ,

x x- = ÊËÁ ˆ̃̄
 then the value of x x1 22-  is :
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17. Find the number of real values of x satisfying the equation 9 4 3 0
2 9log

.
x x+ + =18. If log (log (log ( ))) ;16 3 5

4 3

1

2
x =  find x.

19. The value 
1

6

2 1728

1
1

2
0 36

1

3
8

10

1 2

10 10

log ( )

log ( . ) log

/+ +
Ê
Ë
ÁÁÁÁ

ˆ
¯
˜̃̃
˜

È
Î
ÍÍÍÍ

˘
˚
˙̇̇
˙

-1

 is :

1. 9 2. 8 3. 4 4. 0 5. 4 6. 47 7. 938. 0 9. 7 10. 7 11. 1 12. 2 13. 9 14. 2015. 1 16. 8 17. 0 18. 5 19. 2

ooo
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1. The ratio in which the line segment joining ( , )2 3-  and (5, 6) is divided by the x-axis is :
(a) 3 1: (b) 1 2:
(c) 3 2: (d) 2 3:2. If L is the line whose equation is ax by c+ = . Let M be the reflection of L through the y-axis, and
let N be the reflection of L through the x-axis. Which of the following must be true about M and
N for all choices of a, b and c ?
(a) The x-intercepts of M and N are equal
(b) The y-intercepts of M and N are equal
(c) The slopes of M and N are equal
(d) The slopes of M and N are reciprocal3. The complete set of real values of ‘ ’a  such that the point P a a( , sin ) lies inside the triangle
formed by the lines x y x y- + = + =2 2 0 0;  and x y- - =p 0, is :

(a) 0
6 3 2

, ,p p pÊËÁ ˆ̃̄ » ÊËÁ ˆ̃̄ (b) p p p p
2

2
2

2, ,ÊËÁ ˆ̃̄ » ÊËÁ ˆ̃̄
(c) ( , )0 p (d) p p

3 2
,ÊËÁ ˆ̃̄

4. Let m be a positive integer and let the lines 13 11 700x y+ =  and y mx= - 1 intersect in a point
whose coordinates are integer.  Then m equals to :
(a) 4 (b) 5 (c) 6 (d) 75. If P

x
p Q

x
q R

x
r

p q r

∫ ÊËÁÁ ˆ̃̃̄ = ÊËÁÁ ˆ̃̃̄ = ÊËÁÁ ˆ̃̃̄1 1 1, ; , ; ,  

where  xk π 0, denotes the k th  terms of a H.P. for k NŒ , then:
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17
STRAIGHT LINES

Exercise-1 : Single Choice Problems



(a) ar. ( )DPQR
p q r= 2 2 2

2
  ( ) ( ) ( )p q q r r p- + - + -2 2 2

(b) DPQR is a right angled triangle
(c) the points P, Q, R are collinear
(d) None of these6. If the sum of the slopes of the lines given by x cxy y

2 22 7 0- - =  is four times their product,
then c has the value :
(a) 1 (b) -1 (c) 2 (d) -27. A piece of cheese is located at (12, 10) in a coordinate plane. A mouse is at ( , )4 2-  and is
running up the line y x= - +5 18. At the point ( , )a b , the mouse starts getting farther from the
cheese rather than closer to it. The value of ( )a b+  is:
(a) 6 (b) 10
(c) 18 (d) 148. The vertex of right angle of a right angled triangle lies on the straight line 2 10 0x y+ - =  and
the two other vertices, at points (2, –3) and (4, 1) then the area of triangle in sq. units is:

(a) 10 (b) 3 (c) 33
5

(d) 119. Given the family of lines,  a x y b x y( ) ( ) .2 4 2 3 0+ + + - - =  Among the lines of the family, the
number of lines situated at a distance of 10 from the point M( , ))2 3-  is:
(a) 0 (b) 1
(c) 2 (d) •10. Point ( , )0 b  lies on or inside the triangle formed by the lines y x y= + =0 8,  and 
3 4 12 0x y- + = . Then b can be :
(a) 2 (b) 4 (c) 8 (d) 1211. If the lines x y+ + =1 0; 4 3 4 0x y+ + =  and x y+ + =a b 0, where a b2 2 2+ = , are concurrent
then:
(a) a b= = -1 1, (b) a b= = ±1 1,
(c) a b= - = ±1 1, (d) a b= ± =1 1,12. A straight line through the origin ‘ ’O  meets the parallel lines 4 2 9x y+ =  and 2 6x y+ = -  at
points P and Q respectively. Then the point ‘ ’O  divides the segment PQ in the ratio :
(a) 1 2: (b) 4 3: (c) 2 1: (d) 3 4:13. If the points ( , ),( , )2 2a a a a  and ( , )a a  enclose a triangle of area 72 units, then co-ordinates of
the centroid of the triangle may be :
(a) ( , )4 4 (b) ( , )-4 4 (c) ( , )12 12 (d) ( , )16 1614. Let g x ax b( ) ,= +  where a < 0 and g is defined from [ , ]1 3  onto [ , ]0 2  then the value of 
cot (cos (|sin | |cos |) sin ( |cos | |sin |))- -+ + - -1 1

x x x x  is equal to :

(a) g( )1 (b) g( )2 (c) g( )3 (d) g g( ) ( )1 3+
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15. If the distances of any point P from the points A a b a b( , )+ -  and B a b a b( , )- +  are equal, then
locus of P is :
(a) ax by+ = 0 (b) ax by- = 0 (c) bx ay+ = 0 (d) x y- = 016. If the equation 4 8 3 8 03 2 2 2 3

y a yx ay x x- - + =  represent three straight lines, two of them
are perpendicular then sum of all possible values of a is equal to :

(a) 3
8

(b) -3
4

(c) 1
4

(d) -217. The orthocentre of the triangle formed by the lines x y x y- + = - - =7 6 0 2 5 6 0,  and 
7 8 0x y+ - =  is :
(a) ( , )8 2 (b) ( , )0 0 (c) ( , )1 1 (d) ( , )2 818. All the chords of the curve 2 3 5 02 2

x y x+ - =  which subtend a right angle at the origin are
concurrent at :
(a) ( , )0 1 (b) ( , )1 0 (c) ( , )-1 1 (d) ( , )1 1-19. From a point P ∫( , )3 4  perpendiculars PQ and PR are drawn to line 3 4 7 0x y+ - =  and a
variable line y m x- = -1 7( ) respectively, then maximum area of DPQR is :
(a) 10 (b) 12 (c) 6 (d) 920. The equation of two adjacent sides of rhombus are given by y x=  and y x= 7 . The diagonals of
the rhombus intersect each other at the point (1, 2). Then the area of the rhombus is :

(a) 10
3

(b) 20
3

(c) 40
3

(d) 50
321. The point P( , )3 3  is reflected across the line y x= - . Then it is translated horizontally 3 units to

the left and vertically 3 units up. Finally, it is reflected across the line y x= . What are the
coordinates of the point after these transformations ?
(a) ( , )0 6- (b) ( , )0 0
(c) ( , )-6 6 (d) ( , )-6 022. The equations x t= +3 9 and y t= +3

4
6

3
 represents a straight line where t is a parameter. Then 

y-intercept of the line is :

(a) - 3
4

(b) 9 (c) 6 (d) 123. The combined equation of two adjacent sides of a rhombus formed in first quadrant is 
7 8 02 2

x xy y- + = ; then slope of its longer diagonal is :

(a) - 1
2

(b) -2 (c) 2 (d) 1
224. The number of integral points inside the triangle made by the line 3 4 12 0x y+ - =  with the

coordinate axes which are equidistant from at least two sides is/are :
(an integral point is a point both of whose coordinates are integers.)
(a) 1 (b) 2 (c) 3 (d) 4
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25. The area of triangle formed by the straight lines whose equations are y x y x= + = +4 2 2 3,  and 
x = 0 is :

(a) 25
7 2

(b) 2
28

(c) 1
28

(d) 15
726. In a triangle ABC, if A is ( , )1 2  and the equations of the medians through B and C are x y+ = 5

and x = 4 respectively then B must be :
(a) ( , )1 4 (b) ( , )7 2- (c) ( , )4 1 (d) ( , )-2 727. The equation of image of pair of lines y x= -| |1  with respect to y-axis is :
(a) x y x

2 2 2 1 0- - + = (b) x y x
2 2 4 4 0- - + =

(c) 4 4 1 02 2
x x y- - + = (d) x y x

2 2 2 1 0- + + =28. If P Q,  and R are three points with coordinates (1, 4), (4, 5) and ( , )m m  respectively, then the
value of m for which PR RQ+  is minimum, is :

(a) 4 (b) 3 (c) 17
8

(d) 7
229. The vertices of triangle ABC are A B( , ), ( , )- -1 7 5 1  and C( , ).1 4  The equation of the bisector of

the angle ABC of DABC is :
(a) y x+ - =2 11 0 (b) x y- + =7 2 0
(c) y x- + =2 9 0 (d) y x+ - =7 36 030. If one of the lines given by 6 4 02 2

x xy cy- + =  is 3 4 0x y+ = , then c =
(a) -3 (b) -1 (c) 3 (d) 131. The equations of L1 and L2 are y mx=  andy nx= , respectively. Suppose L1 make twice as large
of an angle with the horizontal (measured counterclockwise from the positive x-axis) as does 
L2 and that L1 has 4 times the slope of L2. If L1 is not horizontal, then the value of the product
(mn) equals:

(a) 2
2

(b) - 2
2

(c) 2 (d) -232. Given A (0, 0) and B ( , )x y  with x Œ( , )0 1  and y > 0. Let the slope of the line AB equals m1. Point
C lies on the line x = 1 such that the slope of BC equals m 2 where 0 2 1< <m m . If the area of the
triangle ABC can be expressed as ( ) ( ),m m f x1 2-  then the largest possible value of f x( ) is:

(a) 1 (b) 1/2
(c) 1/4 (d) 1/833. If non-zero numbers a b c, ,  are in H.P., then the straight line x

a

y

b c
+ + =1 0 always passes

through a fixed point, co-ordinate of fixed point is :

(a) ( , )-1 2 (b) ( , )- -1 2 (c) ( , )1 2- (d) 1 1
2

,ÊËÁ ˆ̃̄
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34. If x

a

y

b

xy

h

2 2 2 0+ + =  represent pair of straight lines and slope of one line is twice the other,

then ab h: 2 is :

(a) 9 8: (b) 8 9: (c) 1 2: (d) 2 1:35. Statement-1: A variable line drawn through a fixed point cuts the coordinate axes at A and B.
The locus of mid-point of AB is a circle.becauseStatement-2: Through 3 non-collinear points in a plane, only one circle can be drawn.
(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for

statement-1.
(b) Statement-1 is true, statement-2 is true and statement-2 is not the correct explanation for

statement-1.
(c) Statement-1 is true, statement-2 is false.
(d) Statement-1 is false, statement-2 is true.36. A line passing through origin and is perpendicular to two parallel lines 2 6 0x y+ + =  and 
4 2 9 0x y+ - = , then the ratio in which the origin divides this line segment is :
(a) 1 2: (b) 1 1:
(c) 5 4: (d) 3 4:37. If a vertex of a triangle is (1, 1) and the mid-points of two sides through this vertex are ( , )-1 2
and ( , ),3 2  then the centroid of the triangle is :

(a) -ÊËÁ ˆ̃̄1 7
3

, (b) -ÊËÁ ˆ̃̄1
3

7
3

, (c) 1 7
3

,ÊËÁ ˆ̃̄ (d) 1
3

7
3

,ÊËÁ ˆ̃̄
38. The diagonals of parallelogram PQRS are along the lines x y+ =3 4 and 6 2 7x y- = . Then PQRS

must be :
(a) rectangle (b) square
(c) rhombus (d) neither rhombus nor rectangle39. The two points on the line x y+ = 4 that lie at a unit perpendicular distance from the line 
4 3 10x y+ =  are ( , )a b1 1  and ( , ),a b2 2  then a b a b1 1 2 2+ + + =
(a) 5 (b) 6 (c) 7 (d) 840. The orthocentre of the triangle formed by the lines x y x y+ = + =1 2 3 6,  and 4 4 0x y- + =  lies 
in :
(a) first quadrant (b) second quadrant
(c) third quadrant (d) fourth quadrant41. The equation of the line passing through the intersection of the lines 3 4 5x y+ = - , 4 6 6x y+ =
and perpendicular to 7 5 3 0x y- + =  is :
(a) 5 7 2 0x y+ - = (b) 5 7 2 0x y- + =
(c) 7 5 2 0x y- + = (d) 5 7 2 0x y+ + =
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42. The points (2, 1), (8, 5) and ( , )x 7  lie on a straight line. Then the value of x is :

(a) 10 (b) 11 (c) 12 (d) 35
343. In a parallelogram PQRS (taken in order), P is the point ( , ),- -1 1 Q is (8, 0) and R is (7, 5).

Then S is the point :

(a) ( , )-1 4 (b) ( , )-2 2 (c) -ÊËÁ ˆ̃̄2 7
2

, (d) ( , )-2 444. The area of triangle whose vertices are ( , ),( , ),( , )a a a a a a+ + +1 1 2  is :
(a) a

3 (b) 2a (c) 1 (d) 245. The equation x y xy
2 2 2 1 0+ - - =  represents :

(a) two parallel straight lines (b) two perpendicular straight lines
(c) a point (d) a circle46. Let A ∫ -( , )2 0  and B ∫( , ),2 0  then the number of integral values of a a, [ , ]Œ -10 10  for which
line segment AB subtends an acute angle at point C a a∫ +( , )1  is :
(a) 15 (b) 17 (c) 19 (d) 2147. The angle between sides of a rhombus whose 2  times sides is mean of its two diagonal, is
equal to :
(a) 300° (b) 45° (c) 60° (d) 90°48. A rod of AB  of length 3 rests on a wall as follows :

P is a point on AB such that AP PB: := 1 2. If the rod slides along the wall, then the locus of P lies 
on
(a) 2 2x y xy+ + = (b) 4 42 2

x xy xy y+ + + =
(c) 4 42 2

x y+ = (d) x y x y
2 2 2 0+ - - =49. If x

a

y

b

xy

h

2 2 2 0+ + =   , represents pair of straight lines and slope of one line is twice the other.

Then ab h: 2 is :

(a) 8 : 9 (b) 1 : 2 (c) 2 : 1 (d) 9 : 8
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50. Locus of point of reflection of point ( , )a 0   w.r.t. the line yt x at= + 2 is given by (t is parameter, 
t RŒ ) :
(a) x a- = 0 (b) y a- = 0 (c) x a+ = 0 (d) y a+ = 051. A light ray emerging from the point source placed at P( , )1 3   is reflected at a point Q in the
x-axis. If the reflected ray passes through R( , )6 7 , then abscissa of Q is :

(a) 5
2

(b) 3 (c) 7
2

(d) 152. If the axes are rotated through 60° in the anticlockwise sense, find the transformed form of the
equation x y a

2 2 2- =  :

(a) X Y XY a
2 2 23 3 2+ - = (b) X Y a

2 2 2+ =
(c) Y X XY a

2 2 22 3 2- - = (d) X Y XY a
2 2 22 3 2- + =53. The straight line 3 4 0x y+ - =  , x y+ - =3 4 0 and x y+ = 0 form a triangle which is :

(a) equilateral (b) right-angled
(c) acute-angled and isosceles (d) obtuse-angled and isosceles54. If m and b are real numbers and mb > 0, then the line whose equation is y mx b= +  cannot
contain the point:
(a) (0, 2008) (b) (2008, 0)
(c) (0, - 2008) (d) (20, – 100)55. The number of possible straight lines, passing through (2, 3) and forming a triangle with
coordinate axes, whose area is 12 sq. units, is:
(a) one (b) two
(c) three (d) four56. If x x x1 2 3, ,  and y y y1 2 3, ,  are both in G.P. with the same common ratio then the points 
( , ),x y1 1  ( , )x y2 2  and ( , )x y3 3
(a) lie on a straight line (b) lie on a circle
(c) are vertices of a triangle (d) None of these57. Locus of centroid of the triangle whose vertices are ( cos , sin ),( sin , cos )a t a t b t b t-  and (1, 0);
where t is a parameter is :
(a) ( ) ( )3 1 32 2 2 2

x y a b- + = - (b) ( ) ( )3 1 32 2 2 2
x y a b- + = +

(c) ( ) ( )3 1 32 2 2 2
x y a b+ + = + (d) ( ) ( )3 1 32 2 2 2

x y a b+ + = -58. The equation of the straight line passing through (4, 3) and making intercepts on co-ordinate
axes whose sum is -1 is :

(a) x y

2 3
1+ = -  and x y- + = -

2 1
1 (b) x y

2 3
1- = -  and x y- + = -

2 1
1

(c) x y

2 3
1+ =  and x y

2 1
1+ = (d) x y

2 3
1- =  and x y- + =

2 1
1
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59. Let A ∫( , )3 2  and B ∫( , )5 1 . ABP is an equilateral triangle is constructed one the side of AB

remote from the origin then the orthocentre of triangle ABP is:

(a) 4 1
2

3 3
2

3- -ÊËÁ ˆ̃̄, (b) 4 1
2

3 3
2

3+ +ÊËÁ ˆ̃̄,

(c) 4 1
6

3 3
2

1
3

3- -ÊËÁ ˆ̃̄, (d) 4 1
6

3 3
2

1
3

3+ +ÊËÁ ˆ̃̄,60. Area of the triangle formed by the lines through point ( , )6 0  and at a perpendicular distance of 5 
from point (1, 3) and line y = 16 in square units is :
(a) 160 (b) 200 (c) 240 (d) 13061. The straight lines 3 4 0x y+ - = , x y+ - =3 4 0 and x y+ = 0 form a triangle which is :
(a) equilateral (b) right-angled
(c) acute-angled and isosceles (d) obtuse-angled and isosceles62. The orthocentre of the triangle with vertices ( , ),( , ),5 0 0 0  5

2
5 3

2
,

ÊËÁÁ ˆ̃̃̄
 is :

(a) ( , )2 3 (b) 5
2

5
2 3

,ÊËÁ ˆ̃̄ (c) 5
6

5
2 3

,
ÊËÁÁ ˆ̃̃̄

(d) 5
2

5
3

,ÊËÁ ˆ̃̄
63. All chords of a curve 3 2 4 02 2

x y x y- - + =  which subtends a right angle at the origin passes
through a fixed point, which is :
(a) ( , )1 2 (b) ( , )1 2- (c) ( , )2 1 (d) ( , )-2 164. Let P( , ),-1 0  Q( , ),0 0  R( , )3 3 3  be three points then the equation of the bisector of the angle – PQR is :

(a) 3
2

0x y+ = (b) x y+ =3 0 (c) 3 0x y+ = (d) x y+ =3
2

0

1. (b) 2. (c) 3. (c) 4. (c) 5. (c) 6. (c) 7. (b) 8. (b) 9. (b) 10. (a)11. (d) 12. (d) 13. (d) 14. (c) 15. (d) 16. (b) 17. (c) 18. (b) 19. (d) 20. (a)21. (a) 22. (a) 23. (c) 24. (a) 25. (c) 26. (b) 27. (d) 28. (a) 29. (b) 30. (a)31. (c) 32. (d) 33. (c) 34. (a) 35. (d) 36. (d) 37. (c) 38. (c) 39. (d) 40. (a)41. (d) 42. (b) 43. (d) 44. (c) 45. (a) 46. (c) 47. (d) 48. (c) 49. (d) 50. (c)51. (a) 52. (c) 53. (d) 54. (b) 55. (c) 56. (a) 57. (b) 58. (d) 59. (d) 60. (c)61. (d) 62. (b) 63. (b) 64. (c)
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1. A line makes intercepts on co-ordinate axes whose sum is 9 and their product is 20 ; then its
equation is/are :
(a) 4 5 20 0x y+ - = (b) 5 4 20 0x y+ - =
(c) 4 5 20 0x y- - = (d) 4 5 20 0x y+ + =2. The equation(s) of the medians of the triangle formed by the points (4, 8), (3, 2) and ( , )5 6-
is/are :
(a) x = 4 (b) x y= -5 3
(c) 2 3 12 0x y+ - = (d) 22 3 92 0x y+ - =3. The value(s) of t for which the lines 2 3 5 6 02

x y t x ty+ = + - =,  and 3 2 1 0x y- - =  are
concurrent, can be :
(a) t = 2 (b) t = -3
(c) t = -2 (d) t = 34. If one of the lines given by the equation ax xy by

2 26 0+ + =  bisects the angle between the
co-ordinate axes, then value of ( )a b+  can be :
(a) -6 (b) 3 (c) 6 (d) 125. Suppose ABCD is a quadrilateral such that the coordinates of A B,  and C are ( , ),1 3  ( , )-2 6  and 
( , )5 8-  respectively.  For what choices of coordinates of D will make ABCD a trapezium ?
(a) ( , )3 6- (b) ( , )6 9- (c) ( , )0 5 (d) ( , )3 1-6. One diagonal of a square is the portion of the line 3 2 3x y+ =  intercepted by the axes. Then
an extremity of the other diagonal is :
(a) ( , )1 3 3 1+ - (b) ( , )1 3 3 1+ +
(c) ( , )1 3 3 1- - (d) ( , )1 3 3 1- +7. Two sides of a rhombus ABCD are parallel to lines y x= + 2 and y x= +7 3. If the diagonals of
the rhombus intersect at point (1, 2) and the vertex A is on the y-axis is, then the possible
coordinates of A are:

(a) 0 5
2

,ÊËÁ ˆ̃̄ (b) (0, 0) (c) (0, 5) (d) (0, 3)8. The equation of the sides of the triangle having ( , )3 1-  as a vertex and x y- + =4 10 0 and 
6 10 59 0x y+ - =  as angle bisector and as median respectively drawn from different vertices,
are :
(a) 6 7 13 0x y+ - = (b) 2 9 65 0x y+ - =  
(c) 18 13 41 0x y+ - = (d) 6 7 25 0x y- - =9. A( , )1 3   and C( , )5 1  are two opposite vertices of a rectangle ABCD. If the slope of BD is 2, then the
coordinates of B can be :
(a) (4, 4) (b) (5, 4)
(c) (2, 0) (d) (1, 0)
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10. All the points lying inside the triangle formed by the points (1, 3), (5, 6), and ( , )-1 2  satisfy:
(a) 3 2 0x y+ ≥ (b) 2 1 0x y+ + ≥
(c) - + ≥2 11 0x (d) 2 3 12 0x y+ - ≥11. The slope of a median, drawn from the vertex A of the triangle ABC is -2 . The co-ordinates of
vertices B and C are respectively ( , )-1 3  and ( , )3 5 . If the area of the triangle be 5 square units,
then possible distance of vertex A from the origin is/are.
(a) 6 (b) 4 (c) 2 2 (d) 3 212. The points A( , )0 0 , B(cos ,sin )a a  and C(cos ,sin )b b  are the vertices of a right angled triangle if:

(a) sin a b-ÊËÁ ˆ̃̄ =
2

1
2

(b) cos a b-ÊËÁ ˆ̃̄ = -
2

1
2

(c) cos a b-ÊËÁ ˆ̃̄ =
2

1
2

(d) sin a b-ÊËÁ ˆ̃̄ = -
2

1
2

1. (a, b) 2. (a, c, d) 3. (a, b) 4. (a, c) 5. (b, d) 6. (b, c)7. (a, b) 8. (b, c, d) 9. (a, c) 10. (a, b, c) 11. (a, c) 12. (a, b, c, d)
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Paragraph for Question Nos. 1 to 2
The equations of the sides AB and CA of a D ABC are x y+ =2 0 and x y- = 3 respectively.
Given a fixed point P( , )2 3 .1. Let the equation of BC is x py q+ = . Then the value of ( )p q+  if P be the centroid of the D ABC is:

(a) 14 (b) -14 (c) 22 (d) -222. If P be the orthocentre of D ABC then equation of side BC is :
(a) y + =5 0 (b) y - =5 0 (c) 5 1 0y + = (d) 5 1 0y - =Paragraph for Question Nos. 3 to 4

Consider a triangle ABC with vertex A( , ).2 4-  The internal bisectors of the angles B and C
are x y+ = 2 and x y- =3 6 respectively. Let the two bisectors meet at I.3. If ( , )a b  is incentre of the triangle ABC then ( )a b+  has the value equal to :

(a) 1 (b) 2 (c) 3 (d) 44. If ( , )x y1 1  and ( , )x y2 2  are the co-ordinates of the point B and C respectively, then the value of 
( )x x y y1 2 1 2+  is equal to :
(a) 4 (b) 5 (c) 6 (d) 8

1. (d) 2. (a) 3. (b) 4. (d)
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1. Column-I Column-II(A) If a b c, ,   are in A.P., then lines ax by c+ + = 0 are
concurrent at:

(P) (–4, –7)

(B) A point on the line x y+ = 4  which lies at a unit distance
from the line 4 3 10x y+ =  is :

(Q) (–7, 11)

(C) Orthocentre of triangle made by lines x y+ = 1, 
x y- + =3 0, 2 7x y+ =  is 

(R) (1, –2)

(D) Two vertice of a triangle are (5, –1) and (–2, 3). If
orthocentre is the origin then coordinates of the third
vertex are

(S) (–1, 2)

 (T) (0, 0)2. Column-I Column-II(A)
If k

r

k

n

r

n

C -==
+ ÂÂÊËÁÁ ˆ̃̃̄ =1

11

1
30, then n is equal to

(P) 1

(B) The number of integral values of g for which
atmost one member of the family of lines given by 
( ) ( )1 2 1 2 4 0+ + - + + =l l lx y  (l is real
parameter) is tangent to the circle
x y gx x y g

2 2 24 18 17 4 0+ + + + + =  can be

(Q) 4

(C) Number of solutions of the equation 
sin sin sin9 5 2 12

x x x+ + =  in interval ( , )0 p  is
(R) 7

(D) If the roots of the equation x ax b
2 0+ + =  

( , )a b RŒ  are tan65∞ and tan ,70∞  then ( )a b+
equals.

(S) 10

3. Column-I Column-II(A) Exact value of cos ( sin )40 1 2 10∞ - ∞ = (P) 1
4
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(B) Value of l for which lines are concurrent 
x y+ + =1 0, 3 2 4 0x y+ + =l , x y+ - =3 0l  can
be

(Q) 1
2

(C) Points ( , ),( , )k k k k2 2 1 2- - +  and ( , )- - -4 6 2k k

are collinear then sum of all possible real values of
‘ ’k  is

(R) 3
2

(D)
Value of sin k

k=
•Â ÊËÁ ˆ̃̄ =

3 6
p (S) - 1

2

1. A Æ R; B Æ Q; C Æ S; D Æ P2. A Æ Q; B Æ R; C Æ S; D Æ P3. A Æ Q; B Æ R; C Æ S; D Æ P
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1. If the area of the quadrilateral ABCD whose vertices are A B C( , ), ( , ), ( , )1 1 7 3 12 2-  and D( , )7 21
is D .  Find the sum of the digits of D .2. The equation of a line through the mid-point of the sides AB and AD of rhombus ABCD, whose
one diagonal is 3 4 5 0x y- + =  and one vertex is A( , )3 1  is ax by c+ + = 0 . Find the absolute
value of ( )a b c+ +  where a b c, ,  are integers expressed in lowest form.3. If the point ( , )a a 4  lies on or inside the triangle formed by lines x y xy xy

2 2 2 0+ - = , then the
largest value of a is.4. The minimum value of [( ) ( ) ] /

x x x x1 2
2

1
2

2
2 1 212 1 4- + - - -  for all permissible values of 

x1 and x2 is equal to a b c-  where a b c N, , ,Œ  then find the value of a b c+ - .5. The number of lines that can be drawn passing through point (2, 3) so that its perpendicular
distance from ( , )-1 6  is equal to 6 is :6. The graph of x x y

4 2 2=  is a union of n different lines, then the value of n is.7. The orthocentre of triangle formed by lines x y x y+ - = + - =1 0 2 1 0,  and y = 0 is ( , ),h k  then 
1
2

k

=8. Find the integral value of a for which the point ( , )-2 a  lies in the interior of the triangle formed
by the lines y x y x= = -,  and 2 3 6x y+ = .9. Let A B= - =( , ), ( , )1 0 3 0  and PQ be any line passing through (4, 1). The range of the slope of 
PQ for which there are two points on PQ at which AB subtends a right angle is ( , )l l1 2 , then 
5 1 2( )l l+  is equal to.10. Given that the three points where the curve y bx= -2 2 intersects the x-axis and y-axis form an
equilateral triangle. Find the value of 2b.

1. 6 2. 1 3. 1 4. 8 5. 0 6. 3 7. 48. 3 9. 6 10. 3

ooo
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1. The locus of mid-points of the chords of the circle x x y y
2 2

2 2 1 0- + - + =  which are of unit

length is :

(a) ( ) ( )x y- + - =1 1
3

4

2 2
(b) ( ) ( )x y- + - =1 1 2

2 2

(c) ( ) ( )x y- + - =1 1
1

4

2 2
(d) ( ) ( )x y- + - =1 1

2

3

2 2

2. The length of a common internal tangent to two circles is 5 and a common external tangent is

15, then the product of the radii of the two circles is :

(a) 25 (b) 50 (c) 75 (d) 303. A circle with center (2, 2) touches the coordinate axes and a straight line AB where A and B lie

on positive direction of coordinate axes such that the circle lies between origin and the line AB.

If O be the origin then the locus of circumcenter of DOAB will be:

(a) xy x y x y= + + +2 2
(b) xy x y x y= + - +2 2

(c) xy x y x y+ + = +2 2
(d) xy x y x y+ + + + =2 2

04. Length of chord of contact of point (4, 4) with respect to the circle x y x y
2 2

2 2 7 0+ - - - =  is:

(a)
3

2

(b) 3 2 (c) 3 (d) 65. Let P Q R S, , ,  be the feet of the perpendiculars drawn from a point ( , )1 1  upon the lines 

x y+ =4 12 ; x y- + =4 4 0 and their angle bisectors respectively; then equation of the circle

which passes through Q R S, ,  is :

(a) x y x y
2 2

5 3 6 0+ - + - = (b) x y x y
2 2

5 3 6 0+ - - + =
(c) x y x y

2 2
5 3 6 0+ - - - = (d) None of these

 Circle 28118 CIRCLE
Exercise-1 : Single Choice Problems



6. From a point ‘ ’P  on the line 2 4 0x y+ + = ; which is nearest to the circle x y y
2 2

12 35 0+ - + = ,

tangents are drawn to given circle. The area of quadrilateral PACB (where ‘ ’C  is the center of

circle and PA & PB are the tangents.) is :

(a) 8 (b) 110 (c) 19 (d) None of these7. The line 2 1 0x y- + =  is tangent to the circle at the point (2, 5) and the centre of the circles lies

on x y- =2 4. The radius of the circle is:

(a) 3 5 (b) 5 3

(c) 2 5 (d) 5 28. If A B C(cos , sin ), (sin , cos ), ( , )a a a a- 1 2  are the vertices of a triangle, then as a varies the

locus of centroid of the DABC is a circle whose radius is :

(a)
2 2

3
(b)

4

3
(c)

2

3
(d)

2

99. Tangents drawn to circle ( ) ( )x y- + - =1 1 5
2 2

 at point P meets the line 2 6 0x y+ + =  at Q on

the x-axis. Length PQ is equal to :

(a) 12 (b) 10 (c) 4 (d) 1510. ABCD is square in which A lies on positive y-axis and B lies on the positive x-axis. If D is the

point ( , ),12 17  then co-ordinate of C is :

(a) ( , )17 12 (b) ( , )17 5 (c) ( , )17 16 (d) ( , )15 311. Statement-1: The lines y mx m= + -1  for all values of m is a normal to the circle 

x y x y
2 2

2 2 0+ - - = .Statement-2: The line L passes through the centre of the circle.

(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for

statement-1.

(b) Statement-1 is true, statement-2 is true and statement-2 is not the correct explanation for

statement-1.

(c) Statement-1 is true, statement-2 is false.

(d) Statement-1 is false, statement-2 is true.12. A( , )1 0  and B( , )0 1  are two fixed points on the circle x y
2 2

1+ = . C is a variable point on this

circle. As C moves, the locus of the orthocentre of the triangle ABC is :

(a) x y x y
2 2

2 2 1 0+ - - + = (b) x y x y
2 2

0+ - - =
(c) x y

2 2
4+ = (d) x y x y

2 2
2 2 1 0+ + - + =13. Equation of a circle passing through (1, 2) and (2, 1) and for which line x y+ = 2 is a diameter ;

is :

(a) x y x y
2 2

2 2 11 0+ + + - = (b) x y x y
2 2

2 2 1 0+ - - - =
(c) x y x y

2 2
2 2 1 0+ - - + = (d) None of these

 282 Advanced Problems in Mathematics for JEE 



14. The area of an equilateral triangle inscribed in a circle of radius 4 cm, is :

(a) 12 cm
2

(b) 9 3
2

cm

(c) 8 3
2

cm (d) 12 3
2

cm15. Let all the points on the curve x y x
2 2

10 0+ - =  are reflected about the line y x= + 3 . The

locus of the reflected points is in the form x y gx fy c
2 2

0+ + + + = . The value of ( )g f c+ +  is

equal to :

(a) 28 (b) -28 (c) 38 (d) -3816. The shortest distance from the line 3 4 25x y+ =  to the circle x y x y
2 2

6 8+ = -  is equal to:

(a) 7 5 (b) 9 5 (c) 11 5 (d) 32 517. In the xy-plane, the length of the shortest path from (0, 0) to (12, 16) that does not go inside the 

circle ( ) ( )x y- + - =6 8 25
2 2

 is:

(a) 10 3 (b) 10 5

(c) 10 3
5

3
+ p

(d) 10 5+ p18. A circle is inscribed in an equilateral triangle with side lengths 6 unit. Another circle is drawn

inside the triangle (but outside the first circle), tangent to the first circle and two of the sides of

the triangle. The radius of the smaller circle is:

(a) 1 3 (b) 2 3

(c) 1 2 (d) 119. The equation of the tangent to the circle x y x
2 2

4 0+ - =   which is perpendicular to the normal 

drawn through the origin can be :

(a) x = 1 (b) x = 2 (c) x y+ = 2 (d) x = 420. The equation of the line parallel to the line 3 4 0x y+ =  and touching the circle x y
2 2

9+ =  in

the first quadrant is :

(a) 3 4 15x y+ = (b) 3 4 45x y+ =
(c) 3 4 9x y+ = (d) 3 4 12x y+ =21. The centres of the three circles x y x

2 2
10 9 0+ - + = , x y x y

2 2
6 2 1 0+ - + + = , 

x y x y
2 2

9 4 2 0+ - - + =
(a) lie on the straight line x y- =2 5 (b) lie on circle x y

2 2
25+ =

(c) do not lie on straight line (d) lie on circle x y x y
2 2

17 0+ + + - =22. The equation of the diameter of the circle x y x y
2 2

2 4 4+ + - =  that is parallel to 3 5 4x y+ =
is:

(a) 3 5 7x y+ = - (b) 3 5 7x y+ =
(c) 3 5 9x y+ = (d) 3 5 1x y+ =
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23. There are two circles passing through points A( , )-1 2  and B( , )2 3  having radius 5 . Then the

length of intercept on x-axis of the circle intersecting x-axis is :

(a) 2 (b) 3 (c) 4 (d) 524. A square OABC is formed by line pairs xy = 0 and xy x y+ = +1   where ' 'O is the origin. A circle

with centre C1 inside the square is drawn to touch the line pair xy = 0 and another circle with

centre C 2 and radius twice that of C1, is drawn to touch the circle C1 and the other line pair. The 

radius of the circle with centre C1 is:

(a)
2

3 2 1( )+ (b)
2 2

3 2 1( )+
(c)

2

3 2 1( )+ (d)
2 1

3 2

+
25. The equation of the circle circumscribing the triangle formed by the points (3, 4), (1, 4) and 

( , )3 2  is :

(a) 8 8 16 13 0
2 2

x y x y+ - - = (b) x y x y
2 2

4 8 19 0+ - - + =
(c) x y x y

2 2
4 6 11 0+ - - + = (d) x y x y

2 2
6 6 17 0+ - - + =26. The equation of the tangent to circle x y gx fy

2 2
2 2 0+ + + =  at the origin is :

(a) fx gy+ = 0 (b) gx fy+ = 0 (c) x = 0 (d) y = 027. The line y x=  is tangent at (0, 0) to a circle of radius 1. The centre of the circle is :

(a) either -ÊËÁ ˆ̃̄1

2

1

2
,  or 

1

2

1

2
, -ÊËÁ ˆ̃̄

(b) either 
1

2

1

2

,
ÊËÁ ˆ̃̄

 or - -ÊËÁ ˆ̃̄1

2

1

2

,

(c) either 
1

2

1

2

, -ÊËÁ ˆ̃̄
 or -ÊËÁ ˆ̃̄1

2

1

2

, (d) either ( , )1 0  or ( , )-1 0

28. The circles x y x y
2 2

6 6 0+ + + =  and x y x y
2 2

12 12 0+ - - = :

(a) cut orthogonally (b) touch each other internally

(c) intersect in two points (d) touch each other externally29. In a right triangle ABC, right angled at A, on the leg AC as diameter, a semicircle is described.

The chord joining A with the point of intersection D of the hypotenuse and the semicircle, then

the length AC equals to: 

(a)
AB AD

AB AD

◊+2 2

(b)
AB AD

AB AD

◊+
(c) AB AD◊ (d)

AB AD

AB AD

◊-2 230. Radical centre of the circles drawn on the sides as a diameter of triangle formed by the lines 

3 4 6 0x y- + = , x y- + =2 0 and 4 3 17 0x y+ - =  is :

(a) ( , )3 2 (b) ( , )3 2- (c) ( , )2 3- (d) ( , )2 3
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31. Statement-1: A circle can be inscribed in a quadrilateral whose sides are 3 4 0x y- = , 

3 4 5x y- = , 3 4 0x y+ =  and 3 4 7x y+ = .Statement-2: A circle can be inscribed in a parallelogram if and only if it is a rhombus.

(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for

statement-1.

(b) Statement-1 is true, statement-2 is true and statement-2 is not the correct explanation for

statement-1.

(c) Statement-1 is true, statement-2 is false.

(d) Statement-1 is false, statement-2 is true.32. If x = 3 is the chord of contact of the circle x y
2 2

81+ = , then the equation of the corresponding 

pair of tangents, is:

(a) x y x
2 2

8 54 729 0- + + = (b) x y x
2 2

8 54 729 0- - + =
(c) x y x

2 2
8 54 729 0- - - = (d) x y

2 2
8 729- =33. The shortest distance from the line 3 4 25x y+ =  to the circle x y x y

2 2
6 8+ = -  is equal to :

(a)
7

3
(b)

9

5
(c)

11

5
(d)

7

534. The circle with equation x y
2 2

1+ =   intersects the line y x= +7 5  at two distinct points A and 

B. Let C be the point at which the positive x-axis intersects the circle. The angle ACB is :

(a) tan
-1 4

3
(b) cot ( )

- -1
1 (c) tan

-1
1 (d) cot

-1 4

335. The abscissae of two points A  and B are the roots of the equation x ax b
2 2

2 0+ - =   and their

ordinates are the roots of the equation x px q
2 2

2 0+ - = . The radius of the circle with AB as

diameter is ::

(a) a b p q
2 2 2 2+ + + (b) a p

2 2+
(c) b q

2 2+ (d) a b p
2 2 2

1+ + +36. Let C be the circle of radius unity centred at the origin. If two positive numbers x1 and x2 are

such that the line passing through ( , )x1 1-  and ( , )x2 1  is tangent to C then:

(a) x x1 2 1= (b) x x1 2 1= -
(c) x x1 2 1+ = (d) 4 11 2x x =37. A circle bisects the circumference of the circle x y y

2 2
2 3 0+ + - =   and touches the line x y=

at the point (1, 1). Its radius is :

(a)
3

2

(b)
9

2

(c) 4 2 (d) 3 238. The distance between the chords of contact of tangents to the circle 

x y gx fy c
2 2

2 2 0+ + + + =  from the origin and the point ( , )g f  is:
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(a) g f
2 2+ (b)

g f c
2 2

2

+ -
(c)

g f c

g f

2 2

2 2
2

+ -+ (d)
g f c

g f

2 2

2 2
2

+ ++  

39. If the tangents AP and AQ  are drawn from the point A( , )3 1-  to the circle 

x y x y
2 2

3 2 7 0+ - + - =  and C is the centre of circle, then the area of quadrilateral APCQ is :

(a) 9 (b) 4 (c) 2 (d) non-existent40. Number of integral value(s) of k  for which no tangent can be drawn from the point ( , )k k + 2  to

the circle x y
2 2

4+ =  is :

(a) 0 (b) 1 (c) 2 (d) 341. If the length of the normal for each point on a curve is equal to the radius vector, then the curve :

(a) is a circle passing through origin

(b) is a circle having centre at origin and radius > 0

(c) is a circle having centre on x-axis and touching y-axis

(d) is a circle having centre on y-axis and touching x-axis42. A circle of radius unity is centred at origin. Two particles start moving at the same time from the 

point (1, 0) and move around the circle in opposite direction. One of the particle moves counter 

clockwise with constant speed u and the other moves clockwise with constant speed 3u. After

leaving (1, 0), the two particles meet first at a point P, and continue until they meet next at point 

Q. The coordinates of the point Q are:

(a) (1, 0) (b) (0, 1)

(c) (0, -1) (d) (– , )1 043. A variable circle is drawn to touch the x-axis at the origin. The locus of the pole of the straight

line lx my n+ + = 0 w.r.t the variable circle has the equation:

(a) x my n ly( )- - =2
0 (b) x my n ly( )+ - =2

0

(c) x my n ly( )- + =2
0 (d) none of these44. The minimum length of the chord of the circle x y x y

2 2
2 2 7 0+ + + - =  which is passing

through ( , )1 0  is :

(a) 2 (b) 4 (c) 2 2 (d) 545. Three concentric circles of which the biggest is x y
2 2

1+ = , have their radii in A.P. If the line 

y x= + 1 cuts all the circles in real and distinct points. The interval in which the common

difference of the A.P. will lie is:

(a) 0
1

4
,

ÊËÁ ˆ̃̄
(b) 0

1

2 2

,
ÊËÁ ˆ̃̄

(c) 0
2 2

4
,

-ÊËÁÁ ˆ̃̃̄
(d) none

 286 Advanced Problems in Mathematics for JEE 



46. The locus of the point of intersection of the tangent to the circle x y a
2 2 2+ = , which include an 

angle of 45∞ is the curve ( ) ( ).x y a x y a
2 2 2 2 2 2 2+ = + -l  The value of l is:

(a) 2 (b) 4

(c) 8 (d) 1647. A circle touches the line y x=  at point ( , )4 4  on it. The length of the chord on the line x y+ = 0 is 

6 2. Then one of the possible equation of the circle is :

(a) x y x y
2 2

30 0+ + - + = (b) x y x y
2 2

2 18 32 0+ + - + =
(c) x y x y

2 2
2 18 32 0+ + + + = (d) x y x y

2 2
2 22 32 0+ - - + =48. Point on the circle x y x y

2 2
2 4 4 0+ - + - =  which is nearest to the line y x= +2 11 is :

(a) 1
6

5

2
3

5

- - +ÊËÁ ˆ̃̄
, (b) 1

6

5

2
3

5

+ - -ÊËÁ ˆ̃̄
,

(c) 1
6

5

2
3

5

- - -ÊËÁ ˆ̃̄
, (d) None of these

49. A foot of the normal from the point (4, 3) to a circle is (2, 1) and a diameter of the circle has the

equation 2 2 0x y- - = . Then the equation of the circle is:

(a) x y y
2 2

4 2 0+ - + = (b)  x y y
2 2

4 1 0+ - + =
(c) x y x

2 2
2 1 0+ - - = (d) x y x

2 2
2 1 0+ - + =50. If a

a
b

b
c

c
, , , , ,
1 1 1ÊËÁ ˆ̃̄ ÊËÁ ˆ̃̄ ÊËÁ ˆ̃̄

 and d
d

,
1ÊËÁ ˆ̃̄

 are four distinct points on a circle of radius 4 units then, abcd

is equal to:

(a) 4 (b) 1 4 (c) 1 (d) 16

1. (a) 2. (b) 3. (a) 4. (b) 5. (b) 6. (c) 7. (a) 8. (d) 9. (a) 10. (b)11. (a) 12. (a) 13. (c) 14. (d) 15. (c) 16. (a) 17. (c) 18. (a) 19. (d) 20. (a)21. (c) 22. (b) 23. (c) 24. (c) 25. (c) 26. (b) 27. (c) 28. (d) 29. (d) 30. (d)31. (d) 32. (b) 33. (d) 34. (c) 35. (a) 36. (a) 37. (b) 38. (c) 39. (d) 40. (b)41. (b) 42. (d) 43. (a) 44. (b) 45. (c) 46. (c) 47. (b) 48. (a) 49. (c) 50. (c)
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1. Number of circle touching both the axes and the line x y+ = 4 is greater than or equal to :

(a) 1 (b) 2

(c) 3 (d) 42. Which of the following is/are true ?

The circles x y x y
2 2

6 6 9 0+ - - + =  and x y x y
2 2

6 6 9 0+ + + + =  are such that :

(a) They do not intersect

(b) They touch each other

(c) Their exterior common tangents are parallel

(d) Their interior common tangents are perpendicular3. Let ‘ ’a  be a variable parameter, then the length of the chord of the curve :

( sin )( cos ) ( sin )( cos )x x y y- - + - + =- - - -1 1 1 1
0a a a a

along the line x = p
4

 can not be equal to :

(a)
p
3

(b)
p
6

(c)
p
4

(d)
p
24. If the point (1, 4) lies inside the circle x y x y p

2 2
6 10 0+ - - + =  and the circle does not touch

or intersect the coordinate axes, then which of the following must be correct :

(a) p < 29 (b) p > 25

(c) p > 27 (d) p < 275. The equation of a circle S1 0=   is x y
2 2

4+ = , locus of the intersection of orthogonal tangents

to the circle is the curve C1 and the locus of the intersection of perpendicular tangents to the

curve C1 is the curve C 2, then :

(a) C 2 is a circle

(b) C C1 2,  are circles having different centres

(c) C C1 2,  are circles having same centres

(d) area enclosed between C1  and C 2 is 8p6. If two distinct chords drawn from the point ( , )p q   on the circle x y px qy
2 2+ = +  (where 

pq π 0) are bisected by the x-axis, then :

(a) p q
2 2= (b) p q

2 2>
(c) p q

2 2
8< (d) p q

2 2
8>7. If a x y= + + -max{( ) ( ) }2 3

2 2
 and b x y= + + -min{( ) ( ) }2 3

2 2
 where x y,  satisfying 

x y x y
2 2

8 10 40 0+ + - - = , then :

(a) a b+ = 18 (b) a b+ = 178 (c) a b- = 4 2 (d) a b- = 72 2

 288 Advanced Problems in Mathematics for JEE 
Exercise-2 : One or More than One Answer is/are Correct



8. The locus of points of intersection of the tangents to x y a
2 2 2+ =  at the extremeties of a chord

of circle x y a
2 2 2+ =   which touches the circle x y ax

2 2
2 0+ - =  is/are :

(a) y a a x
2

2= -( ) (b) x a a y
2

2= -( )

(c) x y x a
2 2 2+ = -( ) (d) x y y a

2 2 2+ = -( )9. A circle passes through the points ( , ),-1 1  ( , )0 6  and ( , )5 5 . The point(s) on this circle, the

tangent(s) at which is/are parallel to the straight line joining the origin to its centre is/are

(a) ( , )1 5- (b) ( , )5 1 (c) ( , )- -5 1 (d) ( , )-1 510. A square is inscribed in the circle x y x y
2 2

2 4 93 0+ - + - =  with the sides parallel to the

co-ordinate axes. The co-ordinate of the vertices are :

(a) ( , )8 5 (b) ( , )8 9 (c) ( , )-6 5 (d) ( , )- -6 9

1. (a, b, c, d) 2. (a, c, d) 3. (a, b, c) 4. (a, b) 5. (a, c, d) 6. (b, d)7. (b, d) 8. (a, c) 9. (b, d) 10. (a, c, d)
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Paragraph for Question Nos. 1 to 3
Let each of the circles,

S x y y1

2 2
4 1 0∫ + + - = , S x y x y2

2 2
6 8 0∫ + + + + = , 

S x y x y3

2 2
4 4 37 0∫ + - - - =

touches the other two. Let P P P1 2 3, ,  be the points of contact of S1 and S S2 2,  and S S3 3,  and 

S1 respectively and C C C1 2 3, ,  be the centres of S S S1 2 3, ,  respectively.1. The co-ordinates of P1 are :

(a) ( , )2 1- (b) ( , )2 1 (c) ( , )-2 1 (d) ( , )- -2 12. The ratio 
area

area

( )

( )

DD P P P

C C C

1 2 3

1 2 3

 is equal to :

(a) 3 2: (b) 2 5: (c) 5 3: (d) 2 3:3. P2 and P3 are image of each other with respect to line :

(a) y x= + 1 (b) y x= - (c) y x= (d) y x= - + 2Paragraph for Question Nos. 4 to 6
Let A( , )3 7  and B( , )6 5  are two points. C x y x y:

2 2
4 6 3 0+ - - - =  is a circle.

4. The chords in which the circle C cuts the members of the family S of circle passing through A

and B are concurrent at :

(a) ( , )2 3 (b) 2
23

3
,

ÊËÁ ˆ̃̄
(c) 3

23

2
,

ÊËÁ ˆ̃̄
(d) ( , )3 25. Equation of the member of the family of circles S that bisects the circumference of C is :

(a) x y x
2 2

5 1 0+ - - = (b) x y x y
2 2

5 6 1 0+ - + - =
(c) x y x y

2 2
5 6 1 0+ - - - = (d) x y x y

2 2
5 6 1 0+ + - - =6. If O is the origin and P is the center of C , then absolute value of difference of the squares of the

lengths of the tangents from A and B to the circle C is equal to :

(a) ( )AB
2

(b) ( )OP
2

(c) |( ) ( ) |AP BP
2 2- (d) ( ) ( )AP BP

2 2+Paragraph for Question Nos. 7 to 8
Let the diameter of a subset S of the plane be defined as the maximum of the distance

between arbitrary pairs of points of S.7. Let S x y y x x y x y= - £ + ≥ + £{( , ):( ) , , },0 0 2
2 2

 then the diameter of S is :

(a) 2 (b) 4 (c) 2 (d) 2 2
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8. Let S x y x y x y x y= - - + ≥ - + + ≥ + £{( , ) :( ) ,( ) , }5 1 10 2 5 0 5 1 10 12 5 0 9
2 2

then the diameter of S is :

(a)
3

2
5 1( )- (b) 3 5 1( )- (c) 3 2 (d) 3

Paragraph for Question Nos. 9 to 10
Let L L1 2,  and L3 be the lengths of tangents drawn from a point P to the circles x y

2 2
4+ = , 

x y x
2 2

4 0+ - =  and x y y
2 2

4 0+ - =  respectively. If L L L1

4

2

2

3

2
16= +  then the locus of P are 

the curves, C1 (a straight line) and C 2 (a circle).9. Circum centre of the triangle formed by C1 and two other lines which are at angle of 45° with 

C1 and tangent to C 2 is :

(a) ( , )1 1 (b) ( , )0 0 (c) ( , )- -1 1 (d) ( , )2 210. If S S1 2,  and S3 are three circles congruent to C 2 and touch both C1 and C 2 ; then the area of

triangle formed by joining centres of the circles S S1 2,  and S3 is (in square units)

(a) 2 (b) 4 (c) 8 (d) 16

1. (d) 2. (b) 3. (c) 4. (b) 5. (c) 6. (c) 7. (a) 8. (d) 9. (b) 10. (c)
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1. Column-I Column-II(A) The triangle PQR is inscribed in the circle x y
2 2

169+ = . 

If Q( , )5 12  and R( , )-12 5  then –QPR is 

(P) p / 6

(B) The angle between the lines joining the origin to the

points of intersection of the line 4 3 24x y+ =  with circle 

( ) ( )x y- + - =3 4 25
2 2

(Q) p / 4

(C) Two parallel tangents drawn to given circle are cut by a

third tangent. The angle subtended by the portion of

third tangent between the given tangents at the centre is 

(R) p / 3

(D) A chord is drawn joining the point of contact of tangents

drawn from a point P to the circle. If the chord subtends

an angle p / 2 at the centre then the angle included

between the tangents at P is 

(S) p / 2

 (T) p2. Column-I Column-II(A) A ray of light coming from the point (1, 2) is reflected at

a point A on the x-axis then passes through the point

(5, 3). The coordinates of the point A are :

(P) 13

5
0,

ÊËÁ ˆ̃̄
(B) The equation of three sides of triangle ABC are x y+ = 3, 

x y- = 5 and 3 4x y+ = . Considering the sides as

diameter, three circles S1, S2, S3 are drawn whose

radical centre is at :

(Q) ( , )4 1-
(C) If the straight line x y- + =2 1 0 intersects the circle 

x y
2 2

25+ =  at the points P and Q, then the coordinate

of the point of intersection of tangents drawn at P and Q

to the circle is 

(R) ( , )-25 50

(D) The equation of three sides of a triangle are 

4 3 9 0x y+ + = , 2 3 0x + =  and 3 4 0y - = . The circum

centre of the triangle is :

(S) -ÊËÁ ˆ̃̄19

8

1

6
,

 (T) ( , )-1 2
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1. A Æ Q; B Æ S; C Æ S; D Æ S2. A Æ P; B Æ Q; C Æ R; D Æ S
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1. Tangents are drawn to circle x y
2 2

1+ =  at its intersection points (distinct) with the circle 

x y x y
2 2

3 2 2 2 0+ + - + + + =( ) ( ) .l l  The locus of intersection of tangents is a straight line,

then the slope of that straight line is.2. The radical centre of the three circles is at the origin. The equations of the two of the circles are 

x y
2 2

1+ =  and x y x y
2 2

4 4 1 0+ + + - = . If the third circle passes through the points ( , )1 1

and ( , ) ;-2 1  and its radius can be expressed in the form of 
p

q
, where p and q are relatively prime

positive integers. Find the value of ( ) .p q+3. Let S x y x y R x y x= Œ + - + ={( , )| , , }.
2 2

10 16 0  The largest value of 
y

x
 can be put in the form 

m

n
 where m n,  are relatively prime natural numbers, then m n

2 2+ =4. In the above problem, the complete range of the expression x y x y
2 2

26 12 210+ - + +   is 

[ , ],a b  then b a- =25. If the line y x= -2  is tangent to the circle S at the point P( , )1 1  and circle S is orthogonal to the

circle x y x y
2 2

2 2 2 0+ + + - = , then find the length of tangent drawn from the point (2, 2) to

circle S.6. Two circles having radii r1 and r2 passing through vertex A of a triangle ABC. One of the circle

touches the side BC at B and other circle touches the side BC at C. If a = 5 and   A = ∞30 ; find 

r r1 2  . 7. A circle S of radius ‘ ’a  is the director circle of another circle S1. S1 is the director circle of S2 and

so on. If the sum of radius of S S S S, , ,1 2 3 .... circles is ‘ ’2  and a k k= -( ), then the value of k is

……8. If r1 and r2 be the maximum and minimum radius of the circle which pass through the point

(4, 3) and touch the circle x y
2 2

49+ = , then 
r

r

1

2

 is ……

9. Let C be the circle x y x y
2 2

4 4 1 0+ - - - = . The number of points common to C and the sides

of the rectangle determined by the lines x x y= = = -2 5 1, ,  and y = 5 is P then find P.10. Two congruent circles with centres at (2, 3) and (5, 6) intersects at right angle; find the radius

of the circle.11. The sum of abscissa and ordinate of a point on the circle x y x y
2 2

4 2 20 0+ - + - =  which is

nearest to 2
3

2
,

ÊËÁ ˆ̃̄
 is :

12. AB is any chord of the circle x y x y
2 2

6 8 11 0+ - - - =  which subtends an angle 
p
2

 at ( , ).1 2  If

locus of midpoint of AB is a circle x y ax by c
2 2

2 2 0+ - - - =  ; then find the value of ( )a b c+ + .
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13. If circles x y c
2 2+ =  with radius 3 and x y ax by c

2 2
0+ + + + =  with radius 6 intersect at

two points A and B. If length of AB l= . Find l.

1. 2 2. 5 3. 25 4. 66 5. 2 6. 5 7. 28. 6 9. 3 10. 3 11. 6 12. 8 13. 8

ooo
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1. Let PQ be the latus rectum of the parabola y x
2 4=  with vertex A. Minimum length of theprojection of PQ on a tangent drawn in portion of parabola PAQ is :(a) 2 (b) 4(c) 2 3 (d) 2 22. A normal is drawn to the parabola y x

2 9=  at the point P( , ).4 6  A circle is described on SP asdiameter; where S is the focus. The length of the intercept made by the circle on the normal atpoint P is :(a) 174 (b) 154 (c) 4 (d) 53. A trapezium is inscribed in the parabola y x
2 4= , such that its diagonal pass through the point ( , )1 0  and each has length 254 . If the area of the trapezium be P, then 4P is equal to :(a) 70 (b) 71 (c) 80 (d) 754. The length of normal chord of parabola y x
2 4= ,  which subtends an angle of 90º at the vertexis :(a) 6 3 (b) 7 2 (c) 8 2 (d) 9 25. If b and c are the lengths of the segments of any focal chord of a parabola y ax

2 4= . Then thelength of semi-latus rectum is :(a) bc

b c+ (b) 2bc

b c+(c) b c+2 (d) bc6. The length of the shortest path that begins at the point ( , ),-1 1  touches the x-axis and then endsat a point on the parabola ( ) ( ),x y x y- = + -2 2 4  is :(a) 3 2 (b) 5 (c) 4 10 (d) 13
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7. If the normals at three points P Q R, ,  of the parabola y ax
2 4=  meet in a point ¢O  and S be itsfocus, then | | | | | |SP SQ SR◊ ◊  is equal to :(a) a

3 (b) a SO
2( )¢(c) a SO( )¢ 2 (d) None of these8. Let P and Q are points on the parabola y ax

2 4=  with vertex O, such that OP is perpendicular to 
OQ and have lengths r1 and r2 respectively, then the value of r r

r r

14 3 24 3
12 3 22 3/ // /+  is :

(a) 16 2
a (b) a

2 (c) 4 a (d) None of these9. Length of the shortest chord of the parabola y x
2 4 8= + , which belongs to the family of lines( ) ( ) ( ) ,1 1 2 1 0+ + - + - =l l ly x  is :(a) 6 (b) 5 (c) 8 (d) 210. If locus of mid-point of any normal chord of the parabola :    y x

2 4=  is x a
b

y

y

c
- = +2 2 ;

where a b c N, , Œ , then ( )a b c+ +  equals to : (a) 5 (b) 8 (c) 10 (d) None of these11. Let tangents at P and Q to curve y x y
2 4 2 5 0- - + =   intersect at T .  If S( , )2 1  is a point suchthat ( )( )SP SQ = 16, then the length ST  is equal to :(a) 3 (b) 4 (c) 5 (d) None of these12. Abscissa of two points P and Q on parabola y x

2 8=  are roots of equation x x
2 17 11 0- + = .  Let Tangents at P and Q meet at point T , then distance of T  from the focus of parabola is :(a) 7 (b) 6 (c) 5 (d) 413. If Ax By+ = 1 is a normal to the curve ay x= 2 , then :(a) 4 12 3

A aB aB( )- = (b) 4 22 3
A aB aB( )+ =(c) 4 1 02 3

A aB aB( )+ + = (d) 2 22 3
A aB aB( )- =14. The equation of a curve which passes through the point (3, 1), such that the segment of anytangent between the point of tangency and the x-axis is bisected at its point of intersection with 

y-axis, is :(a) x y= 3 2 (b) x y
2 9= (c) x y= +2 2 (d) 2 3 32

x y= +15. The parabola y x= -4 2 has vertex P. It intersects x-axis at A and B. If the parabola is translatedfrom its initial position to a new position by moving its vertex along the line y x= + 4, so that itintersects x-axis at B and C , then abscissa of C will be :(a) 3 (b) 4 (c) 6 (d) 8
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16. A focal chord for parabola y x
2 8 2= +( ) is inclined at an angle of 60º with positive x-axis andintersects the parabola at P and Q. Let perpendicular bisector of the chord PQ intersects the

x-axis at R ; then the distance of R from focus is :(a) 83 (b) 16 33 (c) 163 (d) 8 317. The Director circle of the parabola ( ) ( )y x- = +2 16 72  touches the circle ( ) ( )x y r- + + =1 12 2 2, then r is equal to :(a) 10 (b) 11 (c) 12 (d) None of these18. The chord of contact of a point A x yA A( , )  of y x
2 4=  passes through (3, 1) and point A lies on 

x y
2 2 25+ = . Then :(a) 5 24 11 02

x xA A+ + = (b) 13 8 21 02
x xA A+ - =(c) 5 24 61 02

x xA A+ + = (d) 13 21 31 02
x xA A+ - =

1. (d) 2. (b) 3. (d) 4. (a) 5. (b) 6. (a) 7. (c) 8. (a) 9. (c) 10. (b)11. (b) 12. (a) 13. (d) 14. (a) 15. (d) 16. (c) 17. (c) 18. (a)
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1. PQ is a double ordinate of the parabola y ax
2 4= . If the normal at P intersect the line passingthrough Q and parallel to x-axis at G; then locus of G is a parabola with :(a) vertex at ( , )4 0a (b) focus at ( , )5 0a(c) directrix as the line x a- =3 0 (d) length of latus rectum equal to 4a

1. (a, b, c, d)
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Paragraph for Question Nos. 1 to 3Consider the following lines :
L x y1 1 0: - - =
L x y2 5 0: + - =
L y3 4 0: - =Let L1 is axis to a parabola, L2 is tangent at the vertex to this parabola and L3 is anothertangent to this parabola at some point P.Let ‘ ’C  be the circle circumscribing the triangle formed by tangent and normal at point P andaxis of parabola. The tangent and normals at the extremities of latus rectum of this parabolaforms a quadrilateral ABCD.1. The equation of the circle ‘ ’C  is :(a) x y x

2 2 2 31 0+ - - = (b) x y y
2 2 2 31 0+ - - =(c) x y x y

2 2 2 2 31 0+ - - - = (d) x y x y
2 2 2 2 31+ + + =2. The given parabola is equal to which of the following parabola ?(a) y x

2 16 2= (b) x y
2 4 2= -(c) y x

2 2= - (d) y x
2 8 2=3. The area of the quadrilateral ABCD is :(a) 16 (b) 8 (c) 64 (d) 32

1. (a) 2. (d) 3. (c)
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1. Column-I Column-II
(A) The equation of tangent to the ellipse x y

2 + =25 16 12  which cuts off equal intercepts on axes is x y a- =  where | |aequal to
(P) 2

(B) The normal y mx am am= - -2 2 to the parabola 
y ax

2 4=  subtends a right angle at the vertex if | |m  equal to
(Q) 3

(C) The equation of the common tangent to parabola 
y x

2 4=  and x y
2 4=  is x y

k+ + =3 0, then k is equal to (R) 8
(D) An equation of common tangent to parabola y x

2 8=and the hyperbola 3 32 2
x y- =  is 4 2 2 0x y

k- + = ,then k is equal to
(S) 41

 (T) 22. From point P( , )12 0  three normal PA PB,  and PC are drawn to the parabola y x
2 16=  where A, 

B C,  lying on the parabola. Column-I Column-II (A) Area of DABC (P) 32(B) If centroid of DABC is ( , )x y  then 9 7x y+  is equal to (Q) 24(C) If circumcenter of DABC is ( , )a b  then 2a b+  is equal to (R) 16(D) Circum-radius of DABC is (S) 20 (T) 10

1. A Æ S; B Æ P; C Æ Q; D Æ R2. A Æ P; B Æ Q; C Æ S; D Æ T
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1. Points A and B lie on the parabola y x x= + -2 4 22 , such that origin is the mid-point of the linesegment AB. If ‘ ’l  be the length of the line segment AB , then find the unit digit of l2 .2. For the parabola y x= - 2, let a < 0 and b > 0 ; P a a( , )- 2  and Q b b( , ).- 2  Let M be the mid-pointof PQ and R be the point of intersection of the vertical line through M, with the parabola. If theratio of the area of the region bounded by the parabola and the line segment PQ to the area ofthe triangle PQR be lm ; where l and m are relatively prime positive integers, then find the valueof ( )l m+  :3. The chord AC of the parabola y ax
2 4=  subtends an angle of 90° at points B and D on theparabola. If points A B, , C and D are represented by ( , ), , , ,at at ii i

2 2 1 2 3 4=  respectively, thenfind the value of t t

t t

2 41 3++  .

1. 8 2. 7 3. 1
ooo
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1. If CF  be the perpendicular from the centre C of the ellipse x y
2 212 8 1+ = , on the tangent at anypoint P and G is the point where the normal at P meets the major axis, then the value of ( )CF PG◊  equals to :(a) 5 (b) 6 (c) 8 (d) None of these2. The minimum length of intercept on any tangent to the ellipse x y

2 24 9 1+ =  cut by the circle 
x y

2 2 25+ =  is :(a) 8 (b) 9 (c) 2 (d) 113. The point on the ellipse x y
2 22 6+ = , whose distance from the line x y+ = 7 is minimum is :(a) ( , )2 3 (b) ( , )2 1 (c) ( , )1 0 (d) None of these4. If lines 2 3 10x y+ =  and 2 3 10x y- =  are tangents at the extremities of a latus rectum of anellipse; whose centre is origin, then the length of the latus rectum is :(a) 11027 (b) 9827 (c) 10027 (d) 120275. The area bounded by the circle x y a

2 2 2+ =  and the ellipse x
a

y

b

22 22 1+ =  is equal to the area ofanother ellipse  having semi-axes :(a) a b+  and b (b) a b-  and a (c) a and b (d) None of these6. If F1 and F2 are the feet of the perpendiculars from foci S1 and S2 of the ellipse x y
2 225 16 1+ =  onthe tangent at any point P of the ellipse, then :(a) S F S F1 1 2 2 2+ ≥ (b) S F S F1 1 2 2 3+ ≥ (c) S F S F1 1 2 2 6+ ≥ (d) S F S F1 1 2 2 8+ ≥
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7. Consider the ellipse x

f k k

y

f k

22 22 5 11 1( ) ( )+ + + + = , where f x( ) is a positive decreasingfunction, then the value of k for which major axis coincides with x -axis is :(a) k Œ - -( , )7 5 (b) k Œ - -( , )5 3 (c) k Œ -( , )3 2 (d) None of these8. If area of the ellipse x y

b

2 2216 1+ =  inscribed in a square of side length 5 2 is A, then Ap  equals to :(a) 12 (b) 10 (c) 8 (d) 119. Any chord of the conic x y xy
2 2 1+ + =  passing through origin is bisected at a point ( , )p q , then ( )p q+ + 12  equals to :(a) 13 (b) 14 (c) 11 (d) 1210. Tangents are drawn from the point (4, 2) to the curve x y

2 29 9+ = , the tangent of anglebetween the tangents :(a) 3 35 17 (b) 4310 (c) 435 (d) 317

1. (c) 2. (a) 3. (b) 4. (c) 5. (b) 6. (d) 7. (c) 8. (a) 9. (d) 10. (c)
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Paragraph for Question Nos. 1 to 2An ellipse has semi-major axis of length 2 and semi-minor axis of length 1. It slides betweenthe co-ordinate axes in the first quadrant, while maintaining contact with both x-axis and
y-axis.1. The locus of the centre of ellipse is :(a) x y

2 2 3+ = (b) x y
2 2 5+ =(c) ( ) ( )x y- + - =2 1 52 2 (d) ( ) ( )x y- + - =2 1 32 22. The locus of the foci of the ellipse is :(a) x y

x y

2 2 2 21 1 16+ + + = (b) x y

x y

2 2 2 21 1 2 3 4+ + - = +
(c) x y

x y

2 2 2 21 1 2 3 4+ - - = + (d) x y

x y

2 2 2 21 1 2 3 4- + - = +
Paragraph for Question Nos. 3 to 5A coplanar beam of light emerging from a point source have the equation l lx y- + + =2 1 0( ) , " Œl R ; the rays of the beam strike an elliptical surface and getreflected inside the ellipse. The reflected rays form another convergent beam having theequation m m mx y R- + - = " Œ2 1 0( ) , . Further it is found that the foot of the perpendicularfrom the point (2, 2) upon any tangent to the ellipse lies on the circle x y y

2 2 4 5 0+ - - =  3. The eccentricity of the ellipse is equal to :(a) 13 (b) 13 (c) 23 (d) 124. The area of the largest triangle that an incident ray and corresponding reflected ray can enclose with the major axis of the ellipse is equal to :(a) 4 5 (b) 5(c) 3 5 (d) 2 55. The least value of total distance travelled by an incident ray and the corresponding reflected ray is equal to :(a) 6 (b) 3(c) 5 (d) 2 5
1. (b) 2. (a) 3. (c) 4. (d) 5. (a)
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1. Column-I Column-II(A) If the tangent to the ellipse x y
2 24 16+ =  at the point 

P( cos , sin )4 2f f  is a normal to the circle 
x y x y

2 2 8 4 0+ - - =  then f2 may be
(P) 0

(B) The eccentric angle(s) of a point on the ellipse 
x y

2 23 6+ =  at a distance 2 units from the centre of theellipse is/are
(Q) cos- -ÊËÁ ˆ̃̄1 23

(C) The eccentric angle of point of intersection of the ellipse 
x y

2 24 4+ =  and the parabola x y
2 1+ =  is (R) p4(D) If the normal at the point P( cos , sin )14 5q q  to theellipse x y

2 214 5 1+ =  intersect it again at the point 
Q( cos , sin )14 2 5 2q q , then q is

(S) 54p

 (T) p2

1. A Æ P, R; B Æ R, S; C Æ T; D Æ Q
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1. For the ellipse x y
2 29 4 1+ =  . Let O be the centre and S and ¢S  be the foci. For any point P on theellipse the value of PS PS d. ¢ 2 (where d is the distance of O from the tangent at P) is equal to 2. Number of perpendicular tangents that can be drawn on the ellipse x y

2 216 25 1+ =  from point(6, 7) is 

1. 36 2. 0
ooo
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1. The normal to curve xy = 4 at the point (1, 4) meets the curve again at :(a) ( , )- -4 1 (b) - -ÊËÁ ˆ̃̄8 12, (c) - -ÊËÁ ˆ̃̄16 14, (d) ( , )- -1 4
2. Let PQ x y: 2 6 0+ + =   is a chord of the curve x y

2 24 4- = . Coordinates of the point R( , )a bthat satisfy a b2 2 1 0+ - £ ; such that area of trianlge PQR is minimum; are given by :(a) -ÊËÁ ˆ̃̄25 15, (b) - -ÊËÁ ˆ̃̄25 15,
(c) 25 15,ÊËÁ ˆ̃̄ (d) 25 15, -ÊËÁ ˆ̃̄

3. If y mx c= +  be a tangent to hyperbola x y
22 23 2 2 1l l l l- + + =( ) , then least value of 16 2mequals  to :(a) 0 (b) 1 (c) 4 (d) 94. Let the double ordinate PP ¢ of the hyperbola x y

2 24 3 1- =  is produced both sides to meetasymptotes of hyperbola in Q and ¢Q . The product ( )( )PQ PQ ¢  is equal to :(a) 3 (b) 4 (c) 1 (d) 55. If eccentricity of conjugate hyperbola of the given hyperbola :  | ( ) ( ) ( ) ( ) |x y x y- + - - - + - =1 2 5 5 32 2 2 2is ¢e , then value of 8 ¢e  is :(a) 12 (b) 14 (c) 17 (d) 10
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6. A normal to the hyperbola x y
2 24 1 1- =  has equal intercepts on positive x and positive y-axes. If

this normal touches the ellipse x
a

y

b

22 22 1+ = , then 3 2 2( )a b+  is equal to :(a) 5 (b) 25 (c) 16 (d) None of these7. Locus of a point, whose chord of contact with respect to the circle x y
2 2 4+ =   is a tangent tothe hyperbola xy = 1 is a/an :(a) ellipse (b) circle(c) hyperbola (d) parabola8. Let the chord x y pcos sina a+ =  of the hyperbola x y

2 216 18 1- =  subtends a right angle at thecentre. Let diameter of the circle, concentric with the hyperbola, to which the given chord is atangent is d, then d4 is equal to :(a) 4 (b) 5 (c) 6 (d) 79. If the tangent and normal at a point on rectangular hyperbola cut-off intercept a a1 2,  on x-axisand b b1 2,  on the y-axis, then a a b b1 2 1 2+  is equal to :(a) 2 (b) 12 (c) 0 (d) -1

1. (c) 2. (b) 3. (d) 4. (a) 5. (d) 6. (b) 7. (c) 8. (c) 9. (c)
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1. A common tangent to the hyperbola 9 16 1442 2
x y- =   and the circle x y

2 2 9+ =  is/are :(a) y x= +37 157 (b) y x= +3 27 257(c) y x= +2 37 15 7 (d) y x= - +3 27 2572. Tangents are drawn to the hyperbola x y
2 2 3- =   which are parallel to the line 2 8 0x y+ + = .Then their points of contact is/are :(a) (2, 1) (b) (2, –1)(c) (–2, –1) (d) (–2, 1)3. If the line ax by c+ + = 0  is normal to the curve xy = 1 , then:(a) a b> >0 0, (b) a b> <0 0,(c) b a< <0 0, (d) a b< >0 0,4. A circle cuts rectangular hyperbola xy = 1 in the points ( , ), , , ,x y rr r = 1 2 3 4 then :(a) y y y y1 2 3 4 1= (b) x x x x1 2 3 4 1=(c) x x x x y y y y1 2 3 4 1 2 3 4 1= = - (d) y y y y1 2 3 4 0=

1. (b, d) 2. (b, d) 3. (b, d) 4. (a, b)

 310 Advanced Problems in Mathematics for JEE 
Exercise-2 : One or More than One Answer is/are Correct

Answers



Paragraph for Question Nos. 1 to 3A point P moves such that sum of the slopes of the normals drawn from it to the hyperbola 
xy = 16 is equal to the sum of the ordinates of the feet of the normals. Let ‘ ’P  lies on the curve 
C, then :1. The equation of ‘ ’C  is :(a) x y

2 4= (b) x y
2 16=(c) x y

2 12= (d) y x
2 8=2. If tangents are drawn to the curve C, then the locus of the midpoint of the portion of tangentintercepted between the co-ordinate axes, is :(a) x y

2 4= (b) x y
2 2=(c) x y

2 2 0+ = (d) x y
2 4 0+ =3. Area of the equilateral triangle, inscribed in the curve C , and having one vertex same as thevertex of C is :(a) 768 3 (b) 776 3(c) 760 3 (d) None of these

1. (b) 2. (c) 3. (a)
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Exercise-3 : Comprehension Type Problems

Answers



1. Let y mx c= +  be a common tangent to x y
2 216 9 1- =  and x y

2 24 3 1+ = , then find the value of 
m c

2 2+ .2. The maximum number of normals that can be drawn to an ellipse/hyperbola passing through agiven point is :3. Tangent at P to rectangular hyperbola xy = 2 meets coordinate axes at A and B, then area oftriangle OAB (where O is origin) is :

1. 8 2. 4 3. 4
ooo
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Exercise-4 : Subjective Type Problems

Answers







1. cos sin
4 4

24 24

p p-ÊËÁ ˆ̃̄
 equals :

(a)
1

2

(b)
6 2

4

-
(c)

6 2

4

+
(d)

3 1

2

+
2. If a sin cos( ) cos( ) ,x b c x b c x a+ + + - = >a a , then the minimum value of |cos |c  is :

(a)
a 2 2

2

- ab (b)
a 2 2

2
2

- ab (c)
a 2 2

2
3

- ab (d)
a 2 2

2
4

- ab3. If all values of x a bŒ( , ) satisfy the inequality tan tan , , ,x x x3 1 0
2

< - Œ ÊËÁ ˆ̃̄p
 then the maximum

value ( )b a-  is :

(a)
p

12
(b)

p
3

(c)
p
6

(d)
p
44.  tan( )tan(( ) )r A r Ar +=Â 1

1

8

 where A = ∞36  is :

(a) - -10 tan A (b) - +10 tan A (c) -10 (d) -95. Let f x x x x( ) sec ,= + +2 2cosec cosec  then minimum value of f x( ) for x Œ ÊËÁ ˆ̃̄
0

2
,
p

 is :

(a)
1

2 1- (b)
2

2 1- (c)
1

2 1+ (d)
2

2 1+6. The exact value of cosec cosec cosec10 50 70∞ + ∞ - ∞ is :
(a) 4 (b) 5 (c) 6 (d) 87. If u a b a b= + + +2 2 2 2 2 2 2 2

cos sin sin cos ,q q q q  then the difference between the

maximum and minimum values of u2
 is given by :

(a) 2
2 2

( )a b+ (b) 2
2 2a b+ (c) ( )a b+ 2

(d) ( )a b- 2
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22
COMPOUND ANGLES

Exercise-1 : Single Choice Problems



8. If u nn n= sin( )sec ,q q  v nn n= cos( )sec ,q q  n NŒ , n π 1, then 
v vu n uvn nn nn- + =-- 1

1

1

(a) - +cot tan( )q q1n n (b) cot tan( )q q+ 1n n
(c) tan tan( )q q+ 1n n (d) - +tan

tan( )q qnn9. If a bcos cos cos cos
2 4 6 2

3 16 9a a a a+ = +  is an identity, then

(a) a b= =1 24, (b) a b= =3 24, (c) a b= =4 2, (d) a b= =7 18,10. Maximum value of cos (sin cos )x x x+  is equal to :

(a) 2 (b) 2 (c)
2 1

2

+
(d) 2 1+

11. If 
sin

sin

AB = 3

2
 and 

cos

cos
,

AB = 5

2
 0

2
< <A B, p

 then tan tanA B+  is equal to :

(a)
3

5
(b)

5

3
(c)

3 5

5

+
(d)

3 5

3

+
12. Let 0 £ £a b g d p, , ,  where b and g are not complementary such that

2 6 7 9 0cos cos cos cosa b g d+ + + =
and 2 6 7 9 0sin sin sin sina b g d- + - =
If 

cos( )

cos( )

a db g++ = mn  where m and n are relatively prime positive numbers, then the value of 

( )m n+  is equal to :

(a) 11 (b) 10 (c) 9 (d) 713. If - < < -p q p
2

, then 
1

1

1

1

-+ + +-sin

sin

sin

sin

qq qq  is equal to :

(a) 2 sec q (b) -2 sec q (c) 2
2

sec
q

(d) -sec
q
214. If A rr= =Âcos

2

7
1

3 p
 and B r

r= =Âcos ,
2

7
1

3 p
 then :

(a) A B+ = 0 (b) 2 0A B+ = (c) A B+ =2 0 (d) A B=15. In a D PQR (as shown in figure) ifx y z: : : := 2 3 6, then the value of –QPR is :

(a)
p
6

(b)
p
4

(c)
p
3

(d)
p
2
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a b



16. If A rr= =Âcos
2

7
1

3 p
 and B r

r= =Âcos ,
2

7
1

3 p
 then :

(a) A B+ = 0 (b) 2 0A B+ = (c) A B+ =2 0 (d) A B- = 017. Let f x x x( ) sin cos ;= + 2
2

 
p p
6

2

3
£ £x , then maximum value of f x( ) is :

(a) 1 (b)
3

2
(c) 2 (d)

5

218. In D ABC C,– = 2

3

p
 then the value of cos cos cos cos

2 2A B A B+ - ◊  is equal to :

(a)
3

4
(b)

3

2
(c)

1

2
(d)

1

4

19. The number of solutions of the equation 4 6
2 2 2 2

sin tan cotx x x x+ + + =cosec  in [ , ]0 2p  :

(a) 1 (b) 2 (c) 3 (d) 420. If sin ,cosA A and tan A are in G.P., then cos cos
3 2A A+  is equal to :

(a) 1 (b) 2 (c) 4 (d) none21. Range of function f x x x( ) sin cos= +ÊËÁ ˆ̃̄ + -ÊËÁ ˆ̃̄p p
6 6

 is :

(a) [ , ]- 2 2 (b) [ ( ), ( )]- + +2 3 1 2 3 1

(c) - + +ÈÎÍ ˘̇̊3 1

2

3 1

2

, (d) - - -ÈÎÍ ˘̇̊3 1

2

3 1

2

,

22. The value of

tan(log ) tan(log ) tan2 26 3 1◊ ◊  is always equal to :

(a) tan(log ) tan(log ) tan2 26 3 1+ + (b) tan(log ) tan(log ) tan2 26 3 1- -
(c) tan(log ) tan(log ) tan2 26 3 1- + (d) tan(log ) tan(log ) tan2 26 3 1+ -23. In a triangle ABC, side BC = 3, AC = 4 and AB = 5. The value of sin sin sinA B C+ +2 3  is equal

to:

(a)
24

25
(b)

14

25
(c)

64

25
(d) none

24. If A B C+ + = ∞180 , then 
cos cos cos( )cos( )

cos sin sin( )cos( )

A C A B B CA C A B B C+ + +- + +  simplifies to :

(a) -cot C (b) 0 (c) tanC (d) cot C25. If a g b+ = 2  then the expression 
sin sin

cos cos

a gg a--  simplifies to :

(a) tanb (b) -tanb (c) cotb (d) -cotb
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26. The product cos cos cos ...... cos
x x x x
2 4 8 256

ÊËÁ ˆ̃̄ ◊ ÊËÁ ˆ̃̄ ◊ ÊËÁ ˆ̃̄ ÊËÁ ˆ̃̄
 is equal to :

(a)
sin

sin

x x
128

256

(b)
sin

sin

x x
256

256

(c)
sin

sin

x x
128

128

(d)
sin

sin

x x
512

51227. The value of the expression

sin sin sin sin

sin sin sin

7 6 5 17 3 12

6 5 4 12 2

a a a aa a a+ + ++ + , where a p=
5

 is equal to :

(a)
5 1

4

-
(b)

5 1

4

+
(c)

5 1

2

+
(d)

5 1

2

-
28. In a triangle ABC if tan tan tan

2 A A B= ÂÂ , then largest angle of the triangle in radian will

be :

(a)
2

3

p
(b)

p
3

(c)
p
2

(d)
3

4

p
29. Which one of the following values is not the solution of the equation

log (|cos |) log (|sin |)
|sin | |cos |x xx x+ = 2

(a)
7

4

p
(b)

11

4

p
(c)

3

4

p
(d)

3

8

p
30. Range of f x x x( ) sin cos= +6 6

 is :

(a)
1

4
1,

ÈÎÍ ˘̇̊
(b)

1

4

3

4
,

ÈÎÍ ˘̇̊
(c)

3

4
1,

ÈÎÍ ˘̇̊
(d) [ , ]1 2

31. If y = + +2

1

sin

cos sin
,

aa a  then 
1

1

- ++cos sin

sin

a aa  is equal to :

(a)
1y (b) y (c) 1 - y (d) 1 + y

32. If 
tan

tan

cot

cot

sec sin cos

3

2

3

2
1 1

A A A A p A A q A A+ + + = +cosec , then :

(a) p q= =2 1, (b) p q= =1 2, (c) p q= = -1 2, (d) p q= = -2 1,33. If q lies in the second quadrant. Then the value of 
1

1

1

1

-+ + +-sin

sin

sin

sin

qq qq  is equal to :

(a) 2 sec q (b) -2 sec q (c) 2 cosec q (d) 234. If y = + + +(sin ) (cos sec )q q q qcosec
2 2

, then minimum value of y is :

(a) 7 (b) 8 (c) 9 (d) none of these35. If log sin log cos log ( tan ) log ( tan )3 3 3 31 1 1x x x x- - - - + = - , then tan2x is equal to

(wherever defined)

(a) -2 (b)
3

2
(c)

2

3
(d) 6
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36. If sin ,q q+ =cosec 2  then the value of sin
8 8q q+ cosec  is equal to :

(a) 2 (b) 2
4

(c) 2
8

(d) more than 2
837. If tan cot ,

3 3
52q q+ =  then the value of tan cot

2 2q q+  is equal to :

(a) 14 (b) 15

(c) 16 (d) 1738. The maximum value of log ( sin cos )20 3 4 15x x- +  is equal to :

(a) 1 (b) 2 (c) 3 (d) 439. If x y2 2
9+ =  and 4 9 16

2 2a b+ = , then maximum value of 4 9 12
2 2 2 2a x b y abxy+ -  is :

(a) 81 (b) 100 (c) 121 (d) 14440. If A = -sin sin ,2 3  B = -cos cos ,2 3  then which of the following statement is true ?

(a) A and B both are real numbers and A B>
(b) A and B both are real numbers and A B<
(c) Exactly one of A and B is not real number

(d) Both A and B are not real numbers41. The number of real values of x such that

( cos )( cos )( cos )2 2 2 3 3 2 5 5 2
x x x x x xx x x+ - + + + - =- + - - - -p p p p

0 is :

(a) 1 (b) 2 (c) 3 (d) infinite42. The equation e ex xsin sin- - =-
4 0 has :

(a) infinite number of real roots (b) no real roots

(c) exactly one real root (d) exactly four real roots43. If p a p< < 3

2
, then the expression 4 2 4

4 2

4 2 2
sin sin cosa a p a+ + -ÊËÁ ˆ̃̄

 is equal to :

(a) 2 4+ sin a (b) 2 4- cosa (c) 2 (d) 2 4- sin a44. cos sin tan cot
p p p p

12 12 12 12
-ÊËÁ ˆ̃̄ +ÊËÁ ˆ̃̄ =

(a)
1

2

(b) 4 2 (c) 2 (d) 2 245. tan( ) tan( ) tan( )tan( )100 125 100 125∞ + ∞ + ∞ ∞ =
(a) 0 (b)

1

2
(c) -1 (d) 146. If sin sin ,x x+ =2

1  then cos cos cos
8 6 4

2x x x+ + =
(a) 2 (b) 1 (c) 3 (d)

1

247. The maximum value of log ( ),5 3 4x y+  if x y2 2
25+ =  is :

(a) 1 (b) 2 (c) 3 (d) 4
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48. The number of values of q between -p and 
3

2

p
 that satisfies the equation 

5 2 2
2

1 0
2

cos cosq q+ + =  is :

(a) 3 (b) 4 (c) 5 (d) 649. Given that sin ,b b p= < <4

5
0  and tan ,b > 0  then (( sin( ) cos( ))3 4a b a b a+ - + cosec  is equal

to:

(a) 2 (b) 3 (c) 4 (d) 550. The maximum value of sin cosx x+ÊËÁ ˆ̃̄ + +ÊËÁ ˆ̃̄p p
6 6

 for x Œ ÈÎÍ ˘̇̊
0

2
,
p

 is attained at x =
(a)

p
12

(b)
p
6

(c)
p
3

(d)
p
251. The values of ‘ ’a  for which the equation sin (sin cos )x x x a+ =  has a real solution are

(a) 1 2 1 2- £ £ +a (b) 2 3 2 3- £ £ +a
(c) 0 2 3£ £ +a (d)

1 2

2

1 2

2

- £ £ +a52. The value of cos12∞ cos24∞ cos36∞ cos 48∞ cos60∞ cos72∞ cos84∞ is :
(a)

1

64
(b)

1

128
(c)

1

256
(d)

1

51253. The ratio of the maximum value to minimum value of 2 1
2

cos cosq q+ +  is :

(a) 32 : 7 (b) 32 : 9 (c) 4 : 1 (d) 2 : 154. If all values of x a bŒ( , ) satisfy the inequality tan tan ,x x3 1< -  x Œ ÊËÁ ˆ̃̄
0

2
, ,
p

 then the maximum

value ( )b a-  is :

(a)
p

12
(b)

p
3

(c)
p
6

(d)
p
455. If a regular polygon of ‘ ’n  sides has circum radius = R and inradius = r ; then each side of polygon 

is :

(a) ( )tanR r n+ ÊËÁ ˆ̃̄p
2

(b) 2
2

( )tanR r n+ ÊËÁ ˆ̃̄p
(c) ( )sinR r n+ ÊËÁ ˆ̃̄p

2
(d) 2

2
( )cotR r n+ ÊËÁ ˆ̃̄p

56. The value of cos cos cos cos12 84 156 132∞+ ∞+ ∞+ ∞  is:
(a)

1

8
(b) - 1

2
(c) 1 (d)

1

257. sin

cos( )

sin( )

cos( )

sin( )

cos( )

sin(qq qq qq q
3

3

9

9

27

27+ + + )

cos( )81q   =
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(a)
sin( )

cos( )cos

81

2 80

qq q (b)
sin( )

cos( )cos

80

2 81

qq q
(c)

sin( )

cos( )cos

81

80

qq q (d)
sin( )

cos( )cos

80

81

qq q58. The value of sin sec
p p
9

4
9

ÊËÁ ˆ̃̄ +ÊËÁ ˆ̃̄
  is :

(a)
1

2
(b) 2 (c) 1 (d) 3

59. If 
dydx x x= ÊËÁ ˆ̃̄

sin cos( )
p p

2
 , then y is strictly increasing in :

(a) (3, 4) (b)
5

2

7

2
,

ÊËÁ ˆ̃̄
(c) (2, 3) (d)

1

2

3

2
,

ÊËÁ ˆ̃̄
60. Smallest positive value of q satisfying the equation 8 2 3 4 6sin cos sin cos cos ;q q q q q=  is :

(a)
p

18
(b)

p
22

(c)
p

24
(d) None of these61. If an angle A of a triangle ABC is given by 3 1 0tan ,A + =  then sin A and cos A are the roots of the 

equation

(a) 10 2 10 3 0
2x x- + = (b) 10 2 10 3 0

2x x- - =
(c) 10 2 10 3 0

2x x+ + = (d) 10 2 10 3 0
2x x+ - =62. If q is an acute angle and tan ,q = 1

7

 then the value of 
cosec

cosec
2

2 2

2

q qq q-+sec

sec

 is :

(a) 3/4 (b) 1/2 (c) 2 (d) 5/463. If 2 1cos sin ,q q+ =  then 7 6cos sinq q+  equals 

(a) 1 or 2 (b) 2 or 3 (c) 2 or 4 (d) 2 or 6

64. If sin ,q q+ =cosec 2  then the value of sin
8 q q+ cosec

8
 is equal to :

(a) 2 (b) 2
4

(c) 2
8

(d) more than 2
865. If tan cot ,

3 3
52q q+ =  then the value of tan cot

2 2q q+  is equal to :

(a) 14 (b) 15 (c) 16 (d) 1766. If ABCD is a cyclic quadrilateral such that 12 5 0tan A - =  and 5 3 0cos B + =  then tan tanC D+
is equal to :

(a)
21

12
(b)

11

12
(c) - 11

12
(d) - 21

1267. If 
p q p
2

3

2
< <  then tan sin

2 2q q-  is equal to :

(a) tan sinq q (b) -tan sinq q (c) tan sinq q- (d) sin tanq q-
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68. The value of 
sin sin

cos cos

10 20

10 20

∞+ ∞∞+ ∞ equals

(a) 2 3+ (b) 2 1- (c) 2 3- (d) 2 1+69. The expression cos sin sin cos
6 6 2 2

3q q q q+ +  simplifies to :

(a) 0 (b) 1 (c) 2 (d) 370. sin cos

sin cos

sec

tan

,
x xx x xx+- - +- =2

2

2

1

 where x Œ ÊËÁ ˆ̃̄
0

2
,
p

(a)
1

1tan x + (b)
2

1 + tan x (c)
2

1 + cot x (d)
2

1 - tan x71. If 
cot cot ( )

cot cot ( )
cos( )cos(

a aa a a+ ∞+- ∞+ - ∞+270

270
2 135 315 2∞- =a l a) cos , where a pŒ ÊËÁ ˆ̃̄

0
2

, , then l =
(a) 0 (b) 1 (c) 2 (d) 472. The expression 

sin cos

cos sin
tan ,

a aa a p a+- +ÊËÁ ˆ̃̄ +
4

1 a p pŒ -ÊËÁ ˆ̃̄
4 4

,  simplifies to :

(a) cosec
2

4

p a-ÊËÁ ˆ̃̄
(b) sec

2

4

p a-ÊËÁ ˆ̃̄
(c) tan

2

4

p a-ÊËÁ ˆ̃̄
(d) cot

2

4

p a-ÊËÁ ˆ̃̄
73. The value of expression 

tan sin

cos

a aa+
2

2

2

 for a p=
4

 is :

(a) 4 (b) 3 (c) 2 (d) 174. cos cos cos cos2 3 4 5a a a a- - +  simplifies to :

(a) -4
2

7

2
sin sin cos

a a a
(b) 4

2

7

2
sin sin cos

a a a
(c) -4

2

7

2
sin sin cos

a a a (d) -4
2

7

2
sin cos sina a a

75. The expression (sec sec tan tan ) (sec tan tan sec )A B A B A B A B+ - +2 2
 is simplified to :

(a)
1

3
(b) 2 (c)

1

2
(d) 1

76. If cosec x x= = -2

3

1

3

,cot , x Œ[ , ],0 2p  then cos cos cos ..... cosx x x x+ + + + =2 3 100

(a)
1

2
(b) - 1

2
(c) - 3

2
(d)

3

277. The value of cos
3

0

10

3

prr ÊËÁ ˆ̃̄=Â  is equal to :

(a) - 7

8
(b) - 9

8
(c) - 3

8
(d) - 1

8
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78. The value of the expression 
1 4 10 70

2 10

- ∞ ∞∞sin sin

sin
 is :

(a) 1 (b) 2 (c) 3 (d)
3

279. If x y R, Œ  and satisfy ( ) ( ) ,x y+ + - =5 12 14
2 2 2

 then the minimum value of x y2 2+  is :

(a) 2 (b) 1 (c) 3 (d) 280. If q1 , q2 and q3 are the three values of q pŒ[ , ]0 2  for which tan q l=  then the value of 

tan tan tan tan tan tan
q q q q q q1 2 2 3 3 1

3 3 3 3 3 3
+ +  is equal to (l is a constant)

(a) -3 (b) -2 (c) 2 (d) 381. If tan ,a = ba  a b> > 0 and if 0
4

< <a p
, then 

a ba b a ba b+- + -+  is equal to :

(a)
2

2

sin

cos

aa (b)
2

2

cos

cos

aa (c)
2

2

sin

sin

aa (d)
2

2

cos

sin

aa82. Minimum value of 3 4sin cosq q+  in the interval 0
2

,
pÈÎÍ ˘̇̊

 is :

(a) -5 (b) 3 (c) 4 (d)
7

283. If f n r n Nr
n

( ) cos , ,= Œ=’1

 then

(a) | ( )| | ( )|f n f n> + 1 (b) f( )5 0> (c) f( )4 0> (d) | ( )| | ( )|f n f n< + 184. If tan sinA A p+ =  and tan sin ,A A q- =  then the value of 
( )p qpq2 2 2-

 is :

(a) 16 (b) 22 (c) 18 (d) 4285. Let t1 =(sin ) ,
cosa a

 t 2 =(sin ) ,
sina a

 t 3 =(cos ) ,
cosa a

 t 4 =(cos ) ,
sina a

 where a pŒ ÊËÁ ˆ̃̄
0

4
, , then

which of the following is correct

(a) t t t3 1 2> > (b) t t t4 2 1> > (c) t t t4 1 2> > (d) t t t1 3 2> >86. If cos ,A = 3

4
 then the value of expression 32

2

5

2
sin sin

A A
 is equal to :

(a) 11 (b) -11 (c) 12 (d) 487. If cos( ) sin( )a b a b+ + - = 0 and tan ;b = 1

2009
 then tan3a is :

(a) 2 (b) 1 (c) 3 (d) 488. If 2 3 6
x y z= = -

, the value of 
1 1 1x y z+ +  is equal to :

(a) 0 (b) 1 (c) 2 (d) 3
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89. Let a b,  be such that p a b p< - < 3

If sin sina b+ = - 21

65
 and cos cosa b+ = - 27

65
 then the value of cos

a b-ÊËÁ ˆ̃̄
2

 is :

(a)
-3

130

(b)
3

130

(c)
6

65
(d) - 6

6590. If m q q q q= + + +a b a b2 2 2 2 2 2 2 2
cos sin sin cos  then the difference between maximum

and minimum values of m2
 is :

(a) 2
2 2

( )a b+ (b) ( )a b+ 2
(c) 2

2 2a b+ (d) ( )a b- 2

91. If P n= -+
(tan( ) tan )3

1q q  and Q rrr
n= +=Â sin( )

cos( )

,
3

3
1

0

qq  then

(a) P Q= 2 (b) P Q= 3 (c) 2P Q= (d) 3P Q=92. If 270 360∞ < < ∞q , then find 2 2 1+ +( cos )q
(a) - ÊËÁ ˆ̃̄

2
4

sin
q

(b) 2
4

sin
qÊËÁ ˆ̃̄

(c) ± 2
4

sin
q

(d) 2
4

cos
q

93. If y x x x x= + + +(sin cos ) (sin cos ) ,4 4
2

 then :

(a) y x R> " Œ0 (b) y x R≥ " Œ0

(c) y x R< + " Œ2 2 (d) y = +2 2 for some x RŒ94. If cos cos cos sin sin sinx y z x y z+ + = + + = 0 then cos( )x y- =
(a) 0 (b) - 1

2
(c) 2 (d) 195. The exact value of cosec cosec cosec10 50 70∞ + ∞ - ∞ is :

(a) 4 (b) 5 (c) 6 (d) 896. If 270 360∞ < < ∞q ,  then find 2 2 1+ +( cos )q :

(a) - ÊËÁ ˆ̃̄
2

4
sin

q
(b) 2

4
sin

qÊËÁ ˆ̃̄
(c) ± 2

4
sin

q
(d) 2

4
cos

q
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1. (c) 2. (d) 3. (a) 4. (c) 5. (b) 6. (c) 7. (d) 8. (d) 9. (a) 10. (c)11. (c) 12. (b) 13. (b) 14. (d) 15. (b) 16. (d) 17. (c) 18. (a) 19. (d) 20. (a)21. (c) 22. (b) 23. (b) 24. (d) 25. (c) 26. (b) 27. (c) 28. (b) 29. (d) 30. (a)31. (b) 32. (c) 33. (b) 34. (c) 35. (c) 36. (a) 37. (a) 38. (a) 39. (d) 40. (d)41. (b) 42. (b) 43. (c) 44. (d) 45. (d) 46. (b) 47. (b) 48. (c) 49. (d) 50. (a)51. (d) 52. (b) 53. (a) 54. (a) 55. (b) 56. (b) 57. (b) 58. (d) 59. (b) 60. (a)61. (d) 62. (a) 63. (d) 64. (a) 65. (a) 66. (b) 67. (b) 68. (c) 69. (b) 70. (b)71. (c) 72. (a) 73. (d) 74. (a) 75. (d) 76. (b) 77. (d) 78. (a) 79. (b) 80. (a)81. (b) 82. (b) 83. (a) 84. (a) 85. (b) 86. (a) 87. (b) 88. (a) 89. (a) 90. (d)91. (a) 92. (b) 93. (c) 94. (b) 95. (c) 96. (b)

 Compound Angles 325Answers



1. cot cot cot cot cot cot ......12 24 28 32 48 88∞◊ ∞◊ ∞◊ ∞◊ ∞◊ ∞ =
(a) tan 45∞ (b) 2

(c) 2 15 45 75tan tan tan∞◊ ∞◊ ∞ (d) tan tan tan15 45 75∞◊ ∞◊ ∞2. If the equation cot
4 2 2

2 0x x a- + =cosec  has at least one solution then possible integral

values of a can be :

(a) -1 (b) 0 (c) 1 (d) 23. Which of the following is/are true ?

(a) tan tan1 1
1> -

(b) sin cos1 1> (c) tan sin1 1< (d) cos(cos )1
1

2

>4. Which of the following is/are +ve ?

(a) log tansin1 1 (b) log ( tan )cos1 1 3+
(c) log (cos sec )log10 5 q q+ (d) log ( sin )tan15 2 18∞ ∞5. If sin cos ,a a+ = +3 1

2
 0 2< <a p , then possible values tan

a
2

 can take is/are :

(a) 2 3- (b)
1

3

(c) 1 (d) 36. If 3 2sin sin( ),b a b= +  then :

(a) (cot cot( ))(cot cot( ))a a b b a b+ + - + =3 2 6

(b) sin cos( )sinb a b a= +
(c) tan( ) tana b a+ = 2

(d) 2 sin sin( )cosb a b a= +7. If sin( ) sin cosx x+ ∞ = ∞20 2 40  where x Œ ∞( , ),0 90  then which of the following hold good ?

(a) sec
x
2

6 2= - (b) cot
x
2

2 3= + (c) tan 4 3x = (d) cosec 4 2x =8. If 2 3(cos( ) cos( ) cos( )) ,x y y z z x- + - + - = -  then :

(a) cos cos cosx y z = 1

(b) cos cos cosx y z+ + = 0

(c) sin sin sinx y z+ + = 1

(d) cos cos cos cos cos cos3 3 3 12x y z x y z+ + =9. If 0
2

< <x p
 and sin cos ,

n nx x+ ≥ 1 then ‘ ’n  may belong to interval :

(a) [ , )1 2 (b) [ , ]3 4 (c) ( , ]-• 2 (d) [ , ]-1 110. If x = - ◊ -sin( ) sin( ),a b g d  y = - ◊ -sin( ) sin( ),b g a d  z = - ◊ -sin( ) sin( ),g a b d  then :

(a) x y z+ + = 0 (b) x y z xyz3 3 3
3+ + =

(c) x y z+ - = 0 (d) x y z xyz3 3 3
3+ - =
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11. If X x y= -cos sin ,q q  Y x y= +sin cosq q and X XY Y Ax By2 2 2 2
4+ + = + , 0 2£ £q p , then :

(where A and B are constants)

(a) q p=
6

(b) q p=
4

(c) A = 3 (d) B = -112. If 2 2 10 50a = ∞ + ∞tan tan ; 2 20 50b = ∞ + ∞tan tan

2 2 10 70c = ∞ + ∞tan tan ; 2 20 70d = ∞ + ∞tan tan

Then which of the following is/are correct ?

(a) a d b c+ = + (b) a b c+ = (c) a b c d> < > (d) a b c d< < <13. Which of the following real numbers when simplified are neither terminating nor repeating

decimal ?

(a) sin cos75 75∞◊ ∞ (b) log 2 28 (c) log log3 55 6◊ (d) 8 27 3-(log )14. If a = sin cosx x3
 and b = cos sin ,x x3

 then :

(a) a b- > 0 ; for all x in 0
4

,
pÊËÁ ˆ̃̄

(b) a b- < 0 ; for all x in 0
4

,
pÊËÁ ˆ̃̄

(c) a b+ > 0 ; for all x in 0
2

,
pÊËÁ ˆ̃̄

(d) a b+ < 0 ; for all x in 0
2

,
pÊËÁ ˆ̃̄

15. If 
p q p
2

< < , then possible answers of 2 2 2 4+ + cos q  is/are :

(a) 2 cosq (b) 2 sin q (c) -2 sin q (d) -2 cosq16. If cot cot cot
3 2

1a a a+ + =   then which of the following is/are correct:

(a) cos tan2 1a a = (b) cos tan2 1a a◊ = -
(c) cos tan2 2 1a a- = - (d) cos tan2 2 1a a- =17. All values of x Œ ÊËÁ ˆ̃̄

0
2

,
p

 such that 
3 1 3 1

4 2
- + + =

sin cosx x  are :

(a)
p
15

(b)
p

12
(c)

11

36

p
(d)

3

10

p
18. If a > + " Œ1

6 6
sin cos

,x x x R  then a can be :

(a) 3 (b) 4 (c) 5 (d) 619. If x ŒÊËÁ ˆ̃̄
0

2
,
p

 and sin ;x = 3

10

Let k x x x x= + + +log sin log cos log cot log tan10 10 10 102  then the value of k satisfies

(a) k = 0 (b) k + =1 0 (c) k - =1 0 (d) k2
1 0- =20. If A B C, ,  are angles of a triangle ABC and tan tan ;A C = 3  tan tanB C = 6 then which is(are)

correct :

(a) A = p
4

(b) tan tanA B = 2 (c)
tan

tan

AC = 3 (d) tan tanB A= 2
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21. The value of 
sin cos

sin

x xx-
3

 is equal to :

(a) cosec
2

1x x( cot )- (b) 1
2 3- + -cot cot cotx x x

(c) cosec
2 3x x x- -cot cot (d)

1

2

- cot

sin

xx22. If f x x x x( ) sin sin sin= + +ÊËÁ ˆ̃̄ + +ÊËÁ ˆ̃̄2 2 22

3

4

3

p p
 then :

(a) f p
15

3

2

ÊËÁ ˆ̃̄ = (b) f 15 2

3pÊËÁ ˆ̃̄ = (c) f p
10

3

2

ÊËÁ ˆ̃̄ = (d) f 10 2

3pÊËÁ ˆ̃̄ =
23. The range of y x xx x= -+sin sin

sin sin

4 2

4 2
 satisfies

(a) y Œ -•ÊËÁ ˆ̃̄
,
1

3
(b) y Œ ÊËÁ ˆ̃̄1

3
1, (c) y Œ( , )1 3 (d) y Œ •( , )3

24. If 2
3

cos cos cosA B B= +  and 2
3

sin sin sin ,A B B= -  then the possible value of sin( )A B-
is/are

(a)
1

2
(b)

1

3
(c) - 1

2
(d) - 1

325. If a > + " Œ1

6 6
sin cos

,x x x R  then a can be

(a) 3 (b) 4 (c) 5 (d) 626. If cot cot cot
3 2

1a a a+ + =  then which of the following is/are correct

(a) cos tan2 1a a = (b) cos tan2 1a a◊ = -
(c) cos tan2 2 1a a- = - (d) cos tan2 2 1a a- =

1. (a, d) 2. (a, b, c) 3. (a, b, d) 4. (b, d) 5. (a, b) 6. (a, b, c, d)7. (a, b) 8. (b, d) 9. (a, c, d) 10. (a, b) 11. (b, c, d) 12. (a, b, d)13. (b, c) 14. (a, c) 15. (b, d) 16. (b, d) 17. (b, c) 18. (c, d)19. (b, d) 20. (a, b, d) 21. (a, b, c, d) 22. (a, c) 23. (a, d) 24. (b, d)25. (c, d) 26. (b, d)
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Paragraph for Question Nos. 1 to 3
Let l m= =sin , cosq q and n = tan q.1. If q = 5 radian, then :

(a) l m> (b) l m< (c) l m= (d) none of these2. If q = - ∞1042 , then :

(a) n > 1 (b) n < 1 (c) n = 1 (d) nothing can be said3. If q = 7 radian, then :

(a) l m+ > 0 (b) l m+ < 0 (c) l m+ = 0 (d) nothing can be said

Paragraph for Question Nos. 4 to 6
Let a b c, ,  are respectively the sines and p q r, ,  are respectively the cosines of a a p

, + 2

3
 and 

a p+ 4

3
, then :

4. The value of ( )a b c+ +  is :

(a) 0 (b)
3

4
(c) 1 (d) none of these5. The value of ( )ab bc ca+ +  is :

(a) 0 (b) - 3

4
(c) - 1

2
(d) -16. The value of ( )qc rb-  is :

(a) 0 (b) - 3

2
(c)

3

2
(d) depends on a

Paragraph for Question Nos. 7 to 8
Consider a right angle triangle ABC right angle at B such that AC = +8 4 3  and AB = 1.  A

line through vertex A meet BC at D such that AB BD= .  An arc DE of radius AD is drawn from

vertex A to meet AC at E and another arc DF  of radius CD is drawn from vertex C to meet AC
at F .  On the basis of above information, answer the following questions.7. tan cotA C+  is equal to :

(a) 3 (b) 1 (c) 2 3+ (d) 3 1+
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8. log AE ACCDÊËÁ ˆ̃̄
 is equal to :

(a) 2 (b) 1 (c) 0 (d) -1Paragraph for Question Nos. 9 to 10
Consider a triangle ABC such that cot cot cot cotA B C+ + = q . Now answer the following :9. The possible value of q is :

(a) 60° (b) 25° (c) 35° (d) 45°10. sin( )sin ( )sin ( )A B C- - - =q q q  :

(a) tan
3 q (b) cot

3 q (c) sin
3 q (d) cos

3 qParagraph for Question Nos. 11 to 12
Consider the function f x x xx x( )

cos cos

cos cos

= + + -+ - -1 1

1 1

 then

11. If x Œ( , )p p2  then f x( ) is :

(a) cot
p
2 2

+ÊËÁ ˆ̃̄x
(b) tan

p
4 2

+ÊËÁ ˆ̃̄x
(c) cot

p
4 2

-ÊËÁ ˆ̃̄x
(d) tan

p
4 2

-ÊËÁ ˆ̃̄x
12. If the value of f a b cp

3

ÊËÁ ˆ̃̄ = +  where a b c N, , Œ  then the value of a b c+ +  is :

(a) 4 (b) 5 (c) 6 (d) 7

1. (b) 2. (b) 3. (a) 4. (a) 5. (b) 6. (c) 7. (d) 8. (b) 9. (b) 10. (c)11. (d) 12. (c)
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1. Column-I Column-II(A) If ( tan )( tan )......( tan )1 5 1 10 1 45 2
1+ ∞ + ∞ + ∞ = +k
 then 

‘ ’k  equals

(P) 0

(B) Sum of positive integral values of ‘ ’a  for which a x a2
6 5 0- - £sin  " Œx R is

(Q) 2

(C) The minimum value of 

a a a aa a a a
+ÊËÁ ˆ̃̄ - +ÊËÁ ˆ̃̄ -

+ÊËÁ ˆ̃̄ + +
1 1

2

1 1

4

4

4

2

2

2

 is

(R) 5

(D) Number of real roots of the equation ( )x kk - ==Â 2

1

3

0 is
(S) 4

 (T) 52. Column-I Column-II
(A) Maximum value of y xx= - -+ -1 4

1 4

2

2

tan ( )

tan ( )

pp (P) 1

(B) Minimum value of log
sin cos

3

5 12 26

13

x x- +ÊËÁ ˆ̃̄ (Q) 0

(C) Minimum value of y x x= - + +2 3
2

sin cos (R) 7

8(D) Maximum value of y = + +4 4
2 2

sin sin cos cosq q q q (S) 5

 (T) 63. Column-I Column-II(A) The value of 
cos

sin sin tan

68

56 34 22

∞∞ ∞ ∞ equals to
(P) 16

(B) The value of (cos sin cos )65 3 5 5
2∞ + ∞+ ∞  = ∞l cos ;

2
25  then

value of l be

(Q) 3
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(C) If cos ;A = 3

4
 then the value of 

32

11 2

5

2
sin sin

A A
 is equal to

(R) 4

(D) If 7
16

15
5

25

24
3

81

80
8log log loga a a+ + =  then the value of a16

equals to

(S) 2

(T) 14. Column-I Column-II(A) If sin cos ;x x+ = 1

5
 then | tan |12 x  is equal to

(P) 2

(B) Number of values of q lying in ( , )-2p p  and satisfying 

cot ( cot )
q q
2

1= +  is

(Q) 6

(C) If 2 8
4 2- + =sin sinx x a has solution, then a can be (R) 9(D) Number of integral values of x satisfying 

log ( ) log ( )4

2

22 5 27 2 1 0x x x+ + - - ≥ (S) 14

(T) 165. Match the function given in Column-I to the number of integers in its range given inColumn-II. Column-I Column-II(A) f x x x( ) cos sin= + -2 8
2 (P) 5(B) f x x x( ) sin cos= + +2 2

3 5 (Q) 4(C) f x x x x x( ) sin cos sin cos= - +4 3
2 2 (R) 3(D) f x x x( ) cos(sin ) sin(sin )= + (S) 2

1. A Æ S; B Æ R; C Æ Q; D Æ P2. A Æ P; B Æ Q; C Æ R; D Æ S3. A Æ S ; B Æ Q ; C Æ T ; D Æ R4. A Æ R, T ; B Æ P ; C Æ P, Q, R ; D Æ Q5. A Æ Q; B Æ R; C Æ P; D Æ S
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1. Let P = ∞ ∞ ∞∞ + ∞ + ∞sin sin sin

sin sin sin

80 65 35

20 50 110
, then the value of  24 P is :

2. The value of expression ( cot )( cot )1 23 1 22- ∞ - ∞  is equal to :3. If tan A and tan B are the roots of the quadratic equation, 4 7 1 0
2x x- + =  then evaluate

4 7
2 2

sin ( ) sin( ) cos( ) cos ( )A B A B A B A B+ - + ◊ + + + .4. A A A A1 2 3 18......  is a regular 18 sided polygon. B is an external point such that A A B1 2  is an

equilateral triangle. If A A18 1 and A B1  are adjacent sides of a regular n sided polygon, then n =5. If 10 15 6
4 4

sin cosa a+ =  and the value of 9
4 4

cosec a b a+ sec  is S, then find the value of 
S
25

.

6. The value of 1
3

8 8
1

5

8

3

8
1

7

8
+ÊËÁ ˆ̃̄ + +ÊËÁ ˆ̃̄ + +tan tan tan tan tan t

p p p p p
an tan tan

5

8
1

9

8

7

8

p p pÊËÁ ˆ̃̄ + +ÊËÁ ˆ̃̄
7. If a p=

7
 then find the value of 

1 2

2cos

cos

cos
.a aa+ÊËÁ ˆ̃̄

8. Given that for a b c d R, , , ,Œ  if a c dsec( ) tan( )200 200∞ - ∞ =  and b d csec( ) tan( ) ,200 200∞ + ∞ =
then find the value of 

a b c dbd ac2 2 2 2

20
+ + +-ÊËÁÁ ˆ̃̃̄ ∞sin .

9. The expression 2
17

9

17

7

17

9

17
cos cos cos cos

p p p p◊ + +  simplifies to an integer P. Find the value of P.

10. If the expression 
sin sin sin sin sin sin

sin cos sin cos

q q q q q qq q q2 3 6 4 13

2 3

+ ++ 6 4 13q q q q+ =
sin cos

tan ,k  where k NŒ . Find the

value of k.11. Let a = ∞sin ,10  b = ∞sin ,50  c = ∞sin ,70  then 8
1 1 1abc a bc a b c+ÊËÁ ˆ̃̄ + -ÊËÁ ˆ̃̄

 is equal to

12. If sin sin sin sin .
3 3 32

3

4

3
q q p q p q+ +ÊËÁ ˆ̃̄ + +ÊËÁ ˆ̃̄ = a b  Find the value of 

ba .

13. If 
tan

cos

tan tan ,
2

2

1

1

r r nr
n p q-
=

ÊËÁÁ ˆ̃̃̄ = -Â  then find the value of ( ).p q+
14. If x = -sec tanq q and y = +cosec q qcot , then y x xy- - =15. If cos sin sin ,18 18 27∞- ∞ = ∞n  then n =16. The value of 3 1 1 6 1 1 4 1 1

4 2 6 6
(sin cos ) (sin cos ) (sin cos )- + + + +  is equal to17. If x = a satisfy the equation 3 3 28

2 2 1 2 2
2 2

sin cos sin sin
,

x x x x+ - ++ =  then 

(sin cos ) sin2 2 8 4
2a a a- +  is equal to :18. The least value of the expression  (sin ) (cos sec )q q q q+ + +cosec

2 2
 " Œq R is19. If tan tan tan tan sin ,20 40 80 60 40∞ + ∞ + ∞ - ∞ = ∞l  then l is equal to
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20. If K∞ lies between 360º and 540º and K∞ satisfies the equation

1 10 6 2 8 8
2 2+ = +cos cos cos sin ,x x x x  then 

K
10

=21. If cos sin sin ,20 2 55 1 2
2∞ + ∞ = + ∞K  K Œ( , ),0 90  then K =22. The exact value of cosec cosec cosec10 50 70∞+ ∞- ∞ is :23. Let a be the smallest integral value of x x, > 0 such that tan

cos sin

cos sin
.19

96 96

96 96
x = ∞+ ∞∞- ∞  The last digit

of a is :24. Find the value of the expression 
sin ( cos )

cos cos

20 4 20 1

20 30

∞ ∞+∞ ∞25. If the value of cos cos cos cos
2

7

4

7

6

7

7

7 2

p p p p+ + + = - l
. Find the value of l.

26. If cos A = 3

4
 and k A A

sin sin .
2

5

2

11

8

ÊËÁ ˆ̃̄ ÊËÁ ˆ̃̄ =  Find k .

27. Find the least value of the expression 3 4
2 2

sin cosx x+  .28. If tan a and tanb are the roots of equation x x2
12 3 0- - = , then the value of 

sin ( ) sin( )cos( ) cos ( )
2 2

2 5a b a b a b a b+ + + + + +  is :29. The value of 
cos

tan sin

sin

sin cos tan
cos

24

2 33 57

162

18 18 92

∞∞ ∞ + ∞∞- ∞ ∞ + 162∞ is equal to :

30. Find the value of tan ( sec )( sec )( sec ),q q q q1 2 1 4 1 8+ + +  when q p=
32

.31. If l be the minimum value of y x x x x x x= + + + + +(sin ) (cos sec ) (tan cot )cosex
2 2 2

 where x RŒ . Find l - 6.

1. 6 2. 2 3. 1 4. 9 5. 3 6. 0 7. 48. 2 9. 0 10. 9 11. 6 12. 4 13. 3 14. 115. 2 16. 13 17. 1 18. 9 19. 8 20. 45 21. 6522. 6 23. 9 24. 2 25. 3 26. 4 27. 3 28. 229. 2 30. 1 31. 7

ooo
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1. Let x and y be 2 real numbers which satisfy the equations

(tan sec )
2 2 5

6
3x y a- = -  and ( sec tan )- + =2 2 2x y a , then the product of all possible value’s

of a can be equal to :

(a) 0 (b)
-2

3
(c) -1 (d)

-3

22. The general solution of the equation tan ( ) cot ( )
2 2 2

1 2x y x y x x+ + + = - -  lie on the line is :

(a) x = -1 (b) x = -2 (c) y = -1 (d) y = -23. General solution of the equation

sin cos min{ , }x x a aa R+ = - +Œ 1 4 6
2

 is :

(a)
n np p
2

1
4

+ -( ) (b) 2 1
4

n np p+ -( )

(c) n np p+ - +
( )1

4

1
(d) n np p p+ - -( )1

4 4

(where n IŒ , I represent set of integers)4. The number of solutions of the equation

2
2 2

2
2

sin
sin

cos
sin

sin tan
x x xÊËÁ ˆ̃̄ÊËÁ ˆ̃̄ ÊËÁ ˆ̃̄ÊËÁ ˆ̃̄

cos
2

2
3 2 0

xÊËÁ ˆ̃̄ -ÊËÁ ˆ̃̄ + =  in [ , ]0 2p  is :

(a) 0 (b) 1 (c) 2 (d) 45. Number of solution of tan( ) tan( )2 6x x=  in ( , )0 3p  is :

(a) 4 (b) 5 (c) 3 (d) None of these6. The number of values of x in the interval [ , ]0 5p  satisfying the equation 3 7 2 0
2

sin sinx x- + =
is :

(a) 0 (b) 2 (c) 6 (d) 8
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7. The number of different values of q satisfying the equation cos cos ,q q+ = -2 1  and at the same

time satisfying the condition 0 360< < ∞q  is :

(a) 1 (b) 2 (c) 3 (d) 48. The total number of solutions of the equation max(sin ,cos )x x = 1

2
 for x Œ -( , )2 5p p  is equal to:

(a) 3 (b) 6 (c) 7 (d) 89. The general value of x satisfying the equation

2 2 3 4 8 0
2

cot cotx x x+ + + =cosec  is : (where n IŒ )

(a) np p-
6

(b) np p+
6

(c) 2
6

np p- (d) 2
6

np p+10. The general solution of the equation sin cos
2 2

3 1x x+ =  is equal to :

(a) x n= p
2

(b) x n= +p p
4

(c) x n= p
4

(d) x n= +p p
2

(where n IŒ )11. Values of x between 0 and 2p which satisfy the equation sin cosx x8 1
2 =  are in A.P. whose

common difference is :

(a)
p
4

(b)
p
3

(c)
p
2

(d)
2

3

p
12. Number of solutions of cos rxr ==Â 5

1

5

 in the interval [ , ]0 4p  is :

(a) 0 (b) 2 (c) 3 (d) 713. General solution of 4 6 0
2 2 2 2

sin tan cotx x x x+ + + - =cosec  is : 

(a) np p±
4

(b) 2
4

np p± (c) np p+
3

(d) np p-
6

[where n IŒ ]14. Smallest positive x satisfying the equation cos cos cos cos
3 3 3 3

3 5 8 4x x x x+ = ◊  is :

(a) 15∞ (b) 18∞ (c) 22 5. ∞ (d) 30∞15. The general solution of the equation sin cos
100 100

1x x- =   is (where n IŒ ) :

(a) 2
2

np p+ (b) np p+
2

(c) 2
2

np p- (d) np16. Number of solution(s) of equation sin secq q= 2
4   in [ , ]0 p  is/are:

(a) 0 (b) 1 (c) 2 (d) 317. The number of solutions of the equation 4 6
2 2 2 2

sin tan cotx x x x+ + + =cosec  in [ , ]0 2p
(a) 1 (b) 2 (c) 3 (d) 418. The number of solutions of the equation sin sin

4 2
2 1 0q q- - =  which lie between 0 and 2p is :

(a) 0 (b) 2 (c) 4 (d) 8
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19. The smallest positive value of p for which the equation cos( sin ) sin( cos )p x p x=  has solution in 

0 2£ £x p is :

(a)
p
2

(b)
p
2

(c)
p

2 2

(d)
3

2 2

p
20. The total number of ordered pairs ( , )x y  satisfying | | | |x y+ = 2 and sin

p x 2

3
1

ÊËÁÁ ˆ̃̃̄ =  is :

(a) 2 (b) 4 (c) 6 (d) 821. The complete set of values of x x, ,Œ -ÊËÁ ˆ̃̄p p
2

 satisfying the inequality cos |sin |2x x>  is :

(a) -ÊËÁ ˆ̃̄p p
6 6

, (b) -ÊËÁ ˆ̃̄ » ÊËÁ ˆ̃̄p p p p
2 6 6

5

6
, ,

(c) - -ÊËÁ ˆ̃̄ » ÊËÁ ˆ̃̄p p p p
2 6

5

6
, , (d) -ÊËÁ ˆ̃̄ » ÊËÁ ˆ̃̄p p p p

6 6

5

6
, ,

22. The total number of solution of the equation sin cos sin cos
4 4x x x x+ =  in [ , ]0 2p  is :

(a) 2 (b) 4 (c) 6 (d) 823. Number of solution of the equation sin sin
5

2 2
2

x x- =  in the interval [ , ],0 2p  is :

(a) 1 (b) 2 (c) 0 (d) Infinite24. In the interval -ÈÎÍ ˘̇̊p p
2 2

, . The equation log cossin q q2 2=  has

(a) No solution (b) One solution (c) Two solution (d) Infinite solution25. If a and b are 2 distinct roots of equation acos bsinq q+ = C then cos( )a b+ =
(a)

2

2 2

aba b+ (b)
2

2 2

aba b- (c)
a ba b2 2

2 2

+- (d)
a ba b2 2

2 2

-+

1. (c) 2. (a) 3. (d) 4. (a) 5. (b) 6. (c) 7. (d) 8. (c) 9. (c) 10. (c)11. (a) 12. (c) 13. (a) 14. (b) 15. (b) 16. (b) 17. (d) 18. (a) 19. (c) 20. (b)21. (d) 22. (a) 23. (c) 24. (b) 25. (d)
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1. If 2 2 2 3cos secq q+ =  where q pŒ( , )0 2  then which of the following can be correct ?

(a) cosq = 1

2

(b) tan q = 1 (c) sin q = - 1

2

(d) cot q = -12. In a triangle ABC if tanC < 0 then :

(a) tan tanA B < 1 (b) tan tanA B > 1

(c) tan tan tanA B C+ + < 0 (d) tan tan tanA B C+ + > 03. The inequality 4 3 5 4 2 5sin cos sinx x x+ ≥ +  is true for x Œ
(a) -ÈÎÍ ˘̇̊p p

,
3

2
(b) -ÈÎÍ ˘̇̊p p

2 2
, (c)

5

8

13

8

p p
,

ÈÎÍ ˘̇̊
(d)

23

14

41

14

p p
,

ÈÎÍ ˘̇̊
4. The least difference between the roots of the equation 4 2 3 2 1 0

2
cos ( sin ) cosx x x- + + =  " Œx R is :

(a) equal to 
p
2

(b) > p
10

(c) < p
2

(d) < p
35. The equation cos cosx x6 1= -  :

(a) has 50 solutions in [ , ]0 100p (b) has 3 solutions in [ , ]0 3p
(c) has even number of solutions in ( , )3 13p p (d) has one solution in 

p p
2

,
ÈÎÍ ˘̇̊

6. Identify the correct options :

(a)
sin

cos

3

2
0

aa >  for a p pŒ ÊËÁ ˆ̃̄3

8

23

48
, (b)

sin

cos

3

2
0

aa <  for a p pŒ ÊËÁ ˆ̃̄13

48

14

48
,

(c)
sin

cos

2
0

aa <  for a pŒ -ÊËÁ ˆ̃̄
2

0, (d)
sin

cos

2
0

aa >  for a p pŒ ÊËÁ ˆ̃̄13

48

14

48
,

7. The equation sin cos sin
4 4

2 0x x x k+ + + =  must have real solutions if :

(a) k = 0 (b) | |k £ 1

2

(c) - £ £3

2

1

2
k (d) - £ £1

2

3

2
k

8. Let f( ) cos cos cos cos cos cosq q p q p q p= -ÊËÁ ˆ̃̄ -ÊËÁ ˆ̃̄ -Ê
8

3

8

5

8ËÁ ˆ̃̄ -ÊËÁ ˆ̃̄
cos cosq p7

8
 then :

(a) maximum value of f R( )q q" Œ  is 
1

4

(b) maximum value of f R( )q q" Œ  is 
1

8

(c) f( )0
1

8
=

(d) Number of principle solutions of f( )q = 0 is 8
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9. If 
sin sin sin cos

sin sin

2 4 2 2

2 2

2 4 4

4 2 4

1

9

x x x xx x+ - ◊- - =  and 0 < <x p. Then the value of x is :

(a)
p
3

(b)
p
6

(c)
2

3

p
(d)

5

6

p
10. The possible value(s) of ‘ ’q  satisfying the equation

sin tan cos cot sin tan cot
2 2

2 1q q q q q q q+ - = + +
where q pŒ[ , ]0  is/are :

(a)
p
4

(b) p (c)
7

12

p
(d) None of these11. If sin cos ,q q+ = - -3 6 11

2x x  0 4£ £q p , x RŒ  holds for

(a) no values of x and q (b) one value of x and two values of q
(c) two values of x and two values of q (d) two pairs of values of ( , )x q

1. (a, b, c, d) 2. (a, c) 3. (a, b, c, d) 4. (b, c, d) 5. (a, c, d) 6. (a, b, c, d)7. (a, b, c) 8. (b, c, d) 9. (b, d) 10. (c) 11. (b, d)
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Paragraph for Question Nos. 1 to 3
Consider f g,  and h be three real valued function defined on R.

Let f x x x g x x x( ) sin cos , ( ) cos sin= + = +3 3  and h x f x g x( ) ( ) ( )= +2 2

1. The length of a longest interval in which the function y h x= ( )  is increasing, is :

(a)
p
8

(b)
p
4

(c)
p
6

(d)
p
22. General solution of the equation h x( ) = 4 , is :

(a) ( )4 1
8

n + p
(b) ( )8 1

8
n + p

(c) ( )2 1
4

n + p
(d) ( )7 1

4
n + p

[where n IŒ  ]3. Number of point(s) where the graphs of the two function, y f x= ( )  and y g x= ( ) intersects in

[0, p ], is :

(a) 2 (b) 3 (c) 4 (d) 5

1. (b) 2. (a) 3. (c)
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1. Column-I Column-II(A)
If sin cos ;x x+ = 1

5
 then | tan |12 x  is equal to

(P) 2

(B) Number of values of q lying in ( , )-2p p  and satisfying 

cot ( cot )
q q
2

1= +  is

(Q) 6

(C) If 2 8
4 2- + =sin sinx x a has solution, then a can be (R) 9(D) Number of integral values of x satisfying 

log ( ) log ( )4

2

22 5 27 2 1 0x x x+ + - - ≥ (S) 14

(T) 162. Column-I Column-II(A) If x y, [ , ],Œ 0 2p  then total number of ordered pair ( , )x y
satisfying sin cosx y = 1 is

(P) 4

(B) If f x x x kx b( ) sin cos= - - +  decreases for all real values of x, then 2 2 k may be

(Q) 0

(C) The number of solution of the equation 

sin (| |) cos (| |)
- -- + - =1 2 1 2

1 2 5
2

x x p
 is

(R) 2

(D) The number of ordered pair ( , )x y  satisfying the equation 

sin sin sin( )x y x y+ = +  and | | | |x y+ = 1 is

(S) 3

(T) 63. Column-I Column-II(A) Minimum value of y x x= +4
2 2

sec cos  for permissible real

values of x is equal to 

(P) 2

(B) If m n,  are positive integers and m n+ = +2 41 24 2  then 

( )m n+  is equal to :

(Q) 7
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(C) Number of solutions of the equation :

log (sin sin ) log
9 14

7

9 14

7

2 23x x x xx x- -ÊËÁÁ ˆ̃̃̄ - -ÊËÁÁ ˆ- =
¯̃̃

cos2x
is equal to :

(R) 4

(D) Consider an arithmetic sequence of positive integers. If the

sum of the first ten terms is equal to the 58th term, then the

least possible value of the first term is equal to :

(S) 5

(T) 3

1. A Æ R, T ; B Æ P ; C Æ P, Q, R ; D Æ Q2. A Æ S ; B Æ P, T ; C Æ R ; D Æ T3. A Æ S ; B Æ Q ; C Æ P ; D Æ R
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1. Find the number of solutins of the equations

(sin ) (cos ) (sin ) ( sin cos )x x x x x- + - + = + -1 1 2 2
3 3 3 3

 in [ , ]0 2p .2. If x y+ =sin 2014 and x y+ =2014 2013cos , 0
2

£ £y p
, then find the value of [ ]x y+ - 2005

(where []◊  denotes greatest integer function)3. The complete set of values of x satisfying 
2 6

1
0

sin

sin

xx - <  and sec tan
2

2 2 0x x- £  in 0
2

,
pÊËÁ ˆ̃̄

 is

[ , ) ( , ],a b c d»  then find the value of 
cdabÊËÁ ˆ̃̄

.

4. The range of value’s of k for which the equation 2 0
4 4

cos sinx x k- + =  has atleast one

solution is [ , ]l m . Find the value of ( )9m l+ .5. The number of points in interval -ÈÎÍ ˘̇̊p p
2 2

,  , where the graphs of the curves y x= cos   and 

y x= sin ,3  - £ £p p
2 2

x  intersects is6. The number of solutions of the system of equations :

                                    2 2 2
2 2

sin sinx x+ =
                                        sin cos tan2 2x x x+ =
in [ , ]0 4p  satisfying 2 2

2
cos sinx x+ £  is :7. If the sum of all the solutions of the equation 3 10 3 0

2
cot cotq q+ + =  in [ , ]0 2p  is kp where k IŒ , then find the value of k.8. If the sum of all values of q q p,0 2£ £  satisfying the equation

( cos )(cot tan )8 4 3 2q q q- + -  (cot tan )q q+ + =2 12 is kp, then k is equal to :9. Find the number of solutions of the equation 2 2 2
2 2

sin sin ;x x+ =  sin cos tan2 2x x x+ =  in 

[ , ]0 4p  satisfying the condition 2 2
2

cos sin .x x+ £

1. 5 2. 9 3. 6 4. 7 5. 3 6. 8 7. 58. 8 9. 8

ooo
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1. In a D ABC if 9 172 2 2( )a b c+ =  then the value of the expression cot cot
cot
A B

C
+  is :

(a) 13
4

(b) 7
4

(c) 5
4

(d) 9
42. Let H be the orthocenter of triangle ABC, then angle subtended by side BC at the centre of

incircle of D CHB is :

(a) A
2 2

+ p (b) B C+ +
2 2

p (c) B C- +
2 2

p (d) B C+ +
2 4

p
3. Circum radius of a D ABC is 3 units; let O be the circum centre and H be the orthocentre then

the value of 1
64

2 2 2 2 2 2( )( )( )AH BC BH AC CH AB+ + +  equals :

(a) 3 4 (b) 9 3 (c) 27 6 (d) 8144. The angles A B,  and C of a triangle ABC are in arithmetic progression. If 2 32 2b c=  then the
angle A is :
(a) 15º (b) 60º (c) 75º (d) 90º5. In a triangle ABC , if tan tanA C

2 2
1
3

=  and ac = 4 , then the least value of b is :

(notation have their usual meaning)
(a) 1 (b) 2 (c) 4 (d) 66. In a triangle ABC the expression a B C b C A c A Bcos cos cos cos cos cos+ +  equals to :

(a) rs
R

(b) r
sR

(c) R
rs

(d) Rs
r7. The set of real numbers a such that a a2 2+ , 2 3a + , a a2 3 8+ +  are the sides of a triangle, is :

(a) ( , )0 • (b) ( , )5 8 (c) - •ÊËÁ ˆ̃̄11
3

, (d) ( , )5 •
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8. In a D ABC , – =B p
3

 and – =C p
4

 let D divide BC internally in the ratio 1 : 3, then sin( )
sin( )

–– BAD
CAD

 is

equal to :

(a) 1
6

(b) 1
3

(c) 1
3

(d) 2
39. Let AD BE CF, ,  be the lengths of internal bisectors of angles A B C, ,  respectively of triangle ABC.  

Then the harmonic mean of AD Asec ,
2

 BE Bsec ,
2

 CF Csec
2

 is equal to :

(a) Harmonic mean of sides of D ABC (b) Geometric mean of sides of D ABC
(c) Arithmetic mean of sides of D ABC (d) Sum of reciprocals of the sides of D ABC 10. In triangle ABC, if 2b a c= +  and A C- = ∞90 , then sin B equals :
[Note : All symbols used have usual meaning in triangle ABC.]

(a) 7
5

(b) 5
8

(c) 7
4

(d) 5
311. In a triangle ABC, if 2

2
a B C b ccos ,-ÊËÁ ˆ̃̄ = +  then sec A is equal to :

(All symbols used have usual meaning in a triangle.)

(a) 2
3

(b) 2 (c) 2 (d) 312. Triangle ABC has BC = 1 and AC = 2 , then maximum possible value of – A is :

(a) p
6

(b) p
4

(c) p
3

(d) p
213. D I I I1 2 3 is an excentral triangle of an equilateral triangle D ABC such that I I1 2 4=  unit, if D DEF  is pedal triangle of D ABC , then Ar I I I

Ar DEF
( )
( )
DD 1 2 3 =

(a) 16 (b) 4 (c) 2 (d) 114. Let ABC be a triangle with – =BAC 2
3
p and AB x=  such that ( )( ) .AB AC = 1  If x varies then the

longest possible length of the internal angle bisector AD equals :

(a) 1
3

(b) 1
2

(c) 2
3

(d) 2
315. In an equilateral triangle r R,  and r1 form (where symbols used have usual meaning)

(a) an A.P. (b) a G.P. (c) an H.P. (d) none of these16. In D ABC if sin
sin

sin( )
sin( )

,A
C

A B
B C

= --  then a b c2 2 2, ,  are in :

(a) A.P. (b) G.P. (c) H.P. (d) none of these
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17. In D ABC , tan ,A = 2  tan B = 3
2

 and c = 65 , then circumradius of the triangle is :

(a) 65 (b) 65
7

(c) 65
14

(d) none of these18. If the sides a b c, ,  of a triangle ABC are the roots of the equation x x x3 213 54 72 0- + - = , then

the value of cos cos cosA
a

B
b

C
c

+ +  is equal to :

(a) 61
144

(b) 61
72

(c) 169
144

(d) 59
14419. In D ABC , if – = ∞C 90 , then a c

b
b c

a
+ + +  is equal to :

(a) c
r

(b) 1
2Rr

(c) 2 (d) R
r20. In a D ABC , if a B b c2 2 2sin ,= +  then :

(a) – A is obtuse (b) – A is acute (c) – B is obtuse (d) – A is right angle21. If R and ¢R  are the circumradii of triangles ABC and OBC, where O is the orthocenter of triangle 
ABC, then :

(a) ¢ =R R
2

(b) ¢ =R R2 (c) ¢ =R R (d) ¢ =R R322. The acute angle of a rhombus whose side is geometric mean between its diagonals, is :
(a) 15º (b) 20º (c) 30º (d) 60º23. In a D ABC right angled at A, a line is drawn through A to meet BC at D dividing BC in 2 : 1. If 
tan( )– =ADC 3 then – BAD is :
(a) 30º (b) 45º (c) 60º (d) 75º24. A circle is cirumscribed in an equilateral triangle of side ‘ ’ .l  The area of any square inscribed in
the circle is :

(a) 4
3

2l (b) 2
3

2l (c) 1
3

2l (d) l2

25. If the sides of a triangle are in the ratio 2 6 3 1: : ( )+ , then the largest angle of the triangle
will be :
(a) 60º (b) 72º (c) 75º (d) 90º26. In a triangle ABC if a b c, ,  are in A.P. and C A- = ∞120 , then s

r
=

(where notations have their usual meaning)
(a) 15 (b) 2 15 (c) 3 15 (d) 6 1527. In a triangle ABC , a b= =5 4,  and cos( ) ,A B- = 31

32
 then the third side is equal to :

(where symbols used have usual meanings)
(a) 6 (b) 6 6 (c) 6 (d) ( )216 1 4
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28. If semiperimeter of a triangle is 15, then the value of ( )cos( ) ( )cos( )b c B C c a C A+ + + + + + 
( )cos( )a b A B+ +  is equal to :
(where symbols used have usual meanings)
(a) -60 (b) -15
(c) -30 (d) can not be determined29. Let triangle ABC be an isosceles triangle with AB AC= . Suppose that the angle bisector of its
angle B meets the side AC at a point D and that BC BD AD= + . Measure of the angle A in
degrees, is :
(a) 80 (b) 100 (c) 110 (d) 13030. In triangle ABC if A B C: : : : ,= 1 2 4  then ( )( )( ) ,a b b c c a a b c2 2 2 2 2 2 2 2 2- - - = l  where l =
(where notations have their usual meaning)
(a) 1 (b) 2 (c) 4 (d) 931. In a triangle ABC with altitude AD, – = ∞BAC 45 , DB = 3 and CD = 2 . The area of the triangle 
ABC is :
(a) 6 (b) 15 (c) 15/4 (d) 1232. A triangle has base 10 cm long and the base angles of 50° and 70°. If the perimeter of the
triangle is x y z+ ∞cos  where z Œ( , )0 90  then the value of x y z+ +  equals :
(a) 60 (b) 55 (c) 50 (d) 4033. Let H be the orthocenter of triangle ABC, then angle subtended by side BC at the centre of
incircle of D CHB is :

(a) A
2 2

+ p (b) B C+ +
2 2

p (c) B C- +
2 2

p (d) B C+ +
2 4

p
34. Triangle ABC is right angled at A. The points P and Q are on the hypotenuse BC such that 

BP PQ QC= = . If AP = 3 and AQ = 4 then the length BC is equal to :
(a) 27 (b) 36 (c) 45 (d) 5435. In a D ABC if b a= -( )3 1  and – = ∞C 30  then the measure of the angle A is :

(a) 15° (b) 45° (c) 75° (d) 105°36. Through the centroid of an equilateral triangle, a line parallel to the base is drawn. On this line,
an arbitrary point P is taken inside the triangle. Let h denote the perpendicular distance of P
from the base of the triangle. Let h1 and h2 be the perpendicular distance of P from the other
two sides of the triangle. Then :

(a) h
h h= +1 2

2
(b) h h h= 1 2

(c) h
h h

h h
= +2 1 2

1 2
(d) h

h h= +( )1 2 3
437. The angles A B,  and C of a triangle ABC are in arithmetic progression. AB = 6 and BC = 7. Then 

AC is :
(a) 41 (b) 39 (c) 42 (d) 43
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38. In D ABC , If A B- = ∞120  and R r= 8 , then the value of 1
1

+- cos
cos

C
C

 equals :

(All symbols used have their usual meaning in a triangle)
(a) 12 (b) 15 (c) 21 (d) 3139. The lengths of the sides CB and CA of a triangle ABC are given by a and b and the angle C is 2

3
p .

The line CD bisects the angle C and meets AB at D. Then the length of CD is :

(a) 1
a b+ (b) a b

a b

2 2++ (c) ab
a b2( )+ (d) ab

a b+40. In D ABC, angle A is 120º, BC CA+ = 20 and AB BC+ = 21, then the length of the side BC ,
equals :
(a) 13 (b) 15 (c) 17 (d) 1941. A triangle has sides 6, 7, 8. The line through its incentre parallel to the shortest side is drawn to
meet the other two sides at P and Q. The length of the segment PQ is :

(a) 12
5

(b) 15
4

(c) 30
7

(d) 33
942. The perimeter of a DABC is 48 cm and one side is 20 cm.  Then remaining sides of DABC must be

greater than :
(a) 8 cm (b) 9 cm (c) 12 cm (d) 4 cm43. In an equilateral DABC , (where symbols used have usual meanings), then r R,  and r1 form :
(a) an A.P. (b) a G.P.
(c) an H.P. (d) neither an A.P., G.P. nor H.P.44. The expression ( )( )( )( )a b c b c a c a b a b c

b c
+ + + - + - + -

4 2 2
 is equal to :

(a) cos2 A (b) sin 2 A (c) cos cos cosA B C (d) sin sin sinA B C
(where symbols used have usual meanings)45. Circumradius of an isosceles DABC  with – = –A B is 4 times its in radius, then cos A is root of
the equation :
(a) x x2 8 0- - = (b) 8 8 1 02x x- + = (c) x x2 4 0- - = (d) 4 4 1 02x x- + =46. A  is the orthocentre of DABC and D is reflection point of A w.r.t. perpendicular bisector of BC,
then orthocenter of DDBC is :
(a) D (b) C (c) B (d) A47. If a b c, ,   are sides of a scalene triangle, then the value of determinant 

a b c
b c a
c a b

 is always:

(a) ≥ 0 (b) > 0 (c) £ -1 (d) < 048. In a triangle ABC  if A B C: : : := 1 2 4, then ( )( )( )a b b c c a a b c2 2 2 2 2 2 2 2 2- - - = l , where l =:
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(a) 1 (b) 2 (c) 3 (d) 1
349. The minimum value of r r r

r
1 2 3

3
 in a triangle is (symbols have their usual meaning)

(a) 1 (b) 3 (c) 8 (d) 2750. In a triangle ABC , BC = 3, AC = 4 and AB = 5. The value of sin sin sinA B C+ +2 3  equals

(a) 24
25

(b) 14
25

(c) 64
25

(d) None

51. In any triangle ABC , the value of r r
C

1 2
1

++ cos
 is equal to (where notation have their usual

meaning) :

(a) 2R (b) 2r (c) R (d) 2 2R
r52. In a triangle ABC , medians AD and BE are drawn. If AD = 4 ; – =DAB p

6
 and – =ABE p

3
 then the

area of the triangle ABC is :

(a) 8
3 3

(b) 16
3 3

(c) 32
3 3

(d) 64
3 353. The sides of a triangle are sin ,a  cos ,a  1 + sin cosa a  for some 0

2
< <a p then the greatest angle 

of the triangle is :

(a) p
3

(b) p
2

(c) 2
3
p (d) 5

6
p

54. Let ABC be a right triangle with – =BAC p
2

, then r
R

r
R

2

22
+ÊËÁÁ ˆ̃̃̄

 is equal to :

(where symbols used have usual meaning in a triangle)
(a) sin sinB C (b) tan tanB C (c) sec secB C (d) cot cotB C55. Find the radius of the circle escribed to the triangle ABC (Shown in the figure below) on the
side BC if – = ∞NAB 30 ; – = ∞BAC 30 ; AB AC= = 5.

(a) ( )( )10 2 5 3 5 2 3
2 2

+ - -
(b) ( ) ( )10 2 5 3 5

2 2
2 3+ + -

(c) ( ) ( )10 2 5 3 5
2 2

2 3+ - +
(d) ( ) ( )10 2 5 2 1

2 3
3 1+ + -
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56. In a D ABC , with usual notations, if b c>  then distance between foot of median and foot of
altitude both drawn from vertex A on BC is :

(a) a b
c

2 2

2
- (b) b c

a

2 2

2
- (c) b c a

a

2 2 2

2
+ - (d) b c a

c

2 2 2

2
+ -

57. In a triangle ABC the expression a B C b C A c A Bcos cos cos cos cos cos+ +  equals to :

(a) rs
R

(b) r
sR

(c) R
rs

(d) Rs
r58. In an acute triangle ABC , altitudes from the vertices A B,  and C meet the opposite sides at the

points D E,  and F  respectively. If the radius of the circumcircle of D AFE , DBFD, D CED, D ABC be
respectively R R R1 2 3, ,  and R. Then the maximum value of R R R1 2 3+ +  is :

(a) 3
8
R (b) 2

3
R (c) 4

3
R (d) 3

2
R

59. A circle of area 20 sq. units is centered at the point O. Suppose D ABC is inscribed in that circle
and has area 8 sq. units. The central angles a b,  and g are as shown in the figure. The value of 
(sin sin sin )a b g+ +  is equal to :

(a) 4
5
p (b) 3

4
p (c) 2

5
p (d) p

4

1. (d) 2. (b) 3. (b) 4. (c) 5. (b) 6. (a) 7. (d) 8. (a) 9. (a) 10. (c)11. (c) 12. (a) 13. (a) 14. (b) 15. (a) 16. (a) 17. (c) 18. (a) 19. (a) 20. (a)21. (c) 22. (c) 23. (b) 24. (b) 25. (c) 26. (c) 27. (c) 28. (c) 29. (b) 30. (a)31. (b) 32. (d) 33. (b) 34. (c) 35. (d) 36. (a) 37. (d) 38. (b) 39. (d) 40. (a)41. (c) 42. (d) 43. (a) 44. (b) 45. (b) 46. (a) 47. (d) 48. (a) 49. (d) 50. (b)51. (a) 52. (c) 53. (c) 54. (a) 55. (a) 56. (b) 57. (a) 58. (d) 59. (a)
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1. If r r r1 2 3, ,  are radii of the escribed circles of a triangle ABC and r is the radius of its incircle, then 

the root(s) of the equation x r r r r r r r x r r r2
1 2 2 3 3 1 1 2 3 1 0- + + + - =( ) ( )  is/are :

(a) r1 (b) r r2 3+ (c) 1 (d) r r r1 2 3 1-2. In D ABC , – = ∞A 60 , – = ∞B 90 , – = ∞C 30 . Let H be its orthocentre, then :
(where symbols used have usual meanings)
(a) AH c= (b) CH a= (c) AH a= (d) BH = 03. In an equilateral triangle, if inradius is a rational number then which of the following is/are
correct ?
(a) circumradius is always rational (b) exradii are always rational
(c) area is always ir-rational (d) perimeter is always rational4. Let A B C, ,  be angles of a triangle ABC and let D A= +5

32
p , E B= +5

32
p , F C= +5

32
p , then :

where denote set of integersD E F n n I I, , , ,π ŒÊËÁ ˆ̃̄p
2

(a) cot cot cot cot cot cotD E E F D F+ + = 1 (b) cot cot cot cot cot cotD E F D E F+ + =
(c) tan tan tan tan tan tanD E E F F D+ + = 1 (d) tan tan tan tan tan tanD E F D E F+ + =5. In a triangle ABC, if a b= =4 8,  and – = ∞C 60 , then :
(where symbols used have usual meanings)
(a) c = 6 (b) c = 4 3 (c) – = ∞A 30 (d) – = ∞B 906. In a D ABC if r

r
r
r1

2

3
= , then which of the following is/are true ?

(where symbols used have usual meanings)
(a) a b c R2 2 2 28+ + = (b) sin sin sin2 2 2 2A B C+ + =
(c) a b c2 2 2+ = (d) D = +s s c( )7. ABC is a triangle whose circumcentre, incentre and orthocentre are O I,  and H respectively
which lie inside the triangle, then :

(a) – =BOC A (b) – = +BIC Ap
2 2

(c) – = -BHC Ap (d) – = -BHC Ap
28. In a triangle ABC, tan A and tan B satisfy the inequality 3 4 3 02x x- + < , then which of the

following must be correct ?
(where symbols used have usual meanings)
(a) a b ab c2 2 2+ - < (b) a b c2 2 2+ >
(c) a b ab c2 2 2+ + > (d) a b c2 2 2+ <

Exercise-2 : One or More than One Answer is/are Correct



9. If in a D ABC ; – =C p
8

; a = 2 ; b = +2 2  then the measure of – A can be :

(a) 45º (b) 135º (c) 30º (d) 150º10. In triangle ABC , a = 3, b = 4, c = 2 . Point D and E trisect the side BC. If – =DAE q, then cot 2 q is
divisible by :
(a) 2 (b) 3 (c) 5 (d) 711. In a DABC  if 3 4 6sin cosA B+ = ; 4 3 1sin cosB A+ =  then possible value(s) of |C  be:

(a) p
4

(b) p
6

(c) p
3

(d) 5
6
p

12. If the line joining the incentre to the centroid of a triangle ABC  is parallel to the side BC. Which
of the following are correct ?

(a) 2b a c= + (b) 2a b c= + (c) cot cotA C
2 2

3= (d) cot cotB C
2 2

3=13. In a triangle the length of two larger sides are 10 and 9 respectively. It the angles are in A.P., the
length of third side can be :
(a) 5 6- (b) 5 6+ (c) 6 5- (d) 6 5+14. If area of D DABC ,  and angle C are given and if the side c opposite to given angle is minimum,
then

(a) a
C

= 2D
sin

(b) b
C

= 2D
sin

(c) a
C

= 4D
sin

(d) b
C

= 4
2
D

sin15. In a triangle ABC , if tan sinA C= 2 2  and 3 2cos sin sinA B C=  then possible values of C is/are

(a) p
8

(b) p
6

(c) p
4

(d) p
3

1. (c, d) 2. (a, b, d) 3. (a, b, c) 4. (b, c) 5. (b, c, d) 6. (a, b, c)7. (b, c) 8. (a, c) 9. (a) 10. (b, c) 11. (b) 12. (b, d)13. (a, b) 14. (a, b) 15. (c, d)
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Paragraph for Question Nos. 1 to 2
Let – = ∞A 23 , – = ∞B 75  and – = ∞C 82  be the angles of D ABC.
The incircle of D ABC touches the sides BC CA AB, ,  at points D E F, ,  respectively. Let ¢ ¢r r, 1
respectively be the inradius, exradius opposite to vertex D of D DEF  and r be the inradius of D ABC , then

1. ¢ =r
r

(a) sin sin sinA B C
2 2 2

1+ + - (b) 1
2 2 2

- + +sin sin sinA B C

(c) cos cos cosA B C
2 2 2

1+ + - (d) 1
2 2 2

- + +cos cos cosA B C

2. ¢ =r
r
1

(a) sin sin sinA B C
2 2 2

1+ + - (b) 1
2 2 2

- + +sin sin sinA B C

(c) cos cos cosA B C
2 2 2

1+ + - (d) 1
2 2 2

- + +cos cos cosA B C

Paragraph for Question Nos. 3 to 4
Internal angle bisectors of D ABC meets its circum circle at D E,  and F  where symbols have
usual meaning.3. Area of D DEF  is :

(a) 2
2 2 2

2 2 2 2R A B Ccos cos cosÊËÁ ˆ̃̄ ÊËÁ ˆ̃̄ ÊËÁ ˆ̃̄ (b) 2
2 2 2

2R A B Csin sin sinÊËÁ ˆ̃̄ ÊËÁ ˆ̃̄ ÊËÁ ˆ̃̄
(c) 2

2 2 2
2 2 2 2R A B Csin sin sinÊËÁ ˆ̃̄ ÊËÁ ˆ̃̄ ÊËÁ ˆ̃̄ (d) 2

2 2 2
2R A B Ccos cos cosÊËÁ ˆ̃̄ ÊËÁ ˆ̃̄ ÊËÁ ˆ̃̄

4. The ratio of area of triangle ABC and triangle DEF  is :
(a) ≥ 1 (b) £ 1 (c) ≥ 1 2 (d) £ 1 2Paragraph for Question Nos. 5 to 6

Let triangle ABC is right triangle right angled at C such that A B<  and r = 8, R = 41.5. Area of D ABC is :
(a) 720 (b) 1440 (c) 360 (d) 480
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6. tan A
2

=
(a) 1

18
(b) 1

3
(c) 1

6
(d) 1

9
[where notations have their usual meaning]

Paragraph for Question Nos. 7 to 8
Let the incircle of D ABC touches the sides BC CA AB, ,  at A B C1 1 1, ,  respectively. The incircle
of D A B C1 1 1 touches its sides of B C C A1 1 1 1,  and A B1 1 at A B C2 2 2, ,  respectively and so on.7. lim

n nAÆ• – =
(a) 0 (b) p

6
(c) p

4
(d) p

38. In D A B C4 4 4, the value of – A4 is :

(a) 3
6

p + A (b) 3
8

p - A (c) 5
16

p - A (d) 5
16

p + A

Paragraph for Question Nos. 9 to 10
Let ABC be a given triangle. Points D and E are on sides AB and AC respectively and point F  is

on line segment DE. Let AD
AB

x= , AE
AC

y= , DF
DE

z= . Let area of D DBDF = 1 , area of D DCEF = 2

and area of D DABC = .

9. DD1  is equal to :

(a) xyz (b) ( ) ( )1 1- -x y z (c) ( )1 - x yz (d) x y z( )1 -10.  DD2  is equal to :

(a) ( ) ( )1 1- -x y z (b) ( )( )1 1- -x y z (c) x y z( )( )1 1- - (d) ( )1 - x yz

Paragraph for Question Nos. 11 to 13
a b c, ,  are the length of sides BC CA AB, ,  respectively of D ABC satisfying 

log log log log .1 2+ÊËÁ ˆ̃̄ + - =c
a

a b

Also the quadratic equation a x bx c x( ) ( )1 2 1 02 2- + + + =  has two equal roots.
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11. a b c, ,  are in :
(a) A.P. (b) G.P. (c) H.P. (d) None12. Measure of angle C is :
(a) 30° (b) 45° (c) 60° (d) 90°13. The value of (sin sin sin )A B C+ +  is equal to :

(a) 5
2

(b) 12
5

(c) 8
3

(d) 2

Paragraph for Question Nos. 14 to 16
Let ABC be a triangle inscribed in a circle and let l

m
Ma

a

a
= ; l

m
Mb

b

b
= ; l

m
Mc

c

c
=  where 

m m ma b c, ,  are the lengths of the angle bisectors of angles A B,  and C respectively, internal to
the triangle and M Ma b,  and M c  are the lengths of these internal angle bisectors extended
until they meet the circumcircle.14. la  equals :

(a) sin

sin

A

B A+ÊËÁ ˆ̃̄
2

(b) sin sin

sin

B C
B C2

2
+ÊËÁ ˆ̃̄ (c) sin sin

sin

B C

B A2
2

+ÊËÁ ˆ̃̄ (d) sin sin

sin

B C

B A
+ +ÊËÁ ˆ̃̄2

215. The maximum value of the product ( ) cos cos cosl l l B C C A A B
a b c ¥ -ÊËÁ ˆ̃̄ ¥ -ÊËÁ ˆ̃̄ ¥ -ÊËÁ2 2 2

2 2 2
ˆ̃̄ is

equal to :

(a) 1
8

(b) 1
64

(c) 27
64

(d) 27
3216. The minimum value of the expression l

A
l

B
l

C
a b c

sin sin sin2 2 2
+ +  is :

(a) 2 (b) 3 (c) 4 (d) none of these

1. (a) 2. (b) 3. (d) 4. (b) 5. (a) 6. (d) 7. (d) 8. (d) 9. (c) 10. (c)11. (a) 12. (d) 13. (b) 14. (c) 15. (c) 16. (b)
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1. Consider a right angled triangle ABC right angled at C with integer sides. List-I gives
inradius. List-II gives the number of triangles.Column-I Column-II(A) 3 (P) 6(B) 4 (Q) 7(C) 6 (R) 8(D) 9 (S) 10(T) 122. Column-I Column-II(A) Find the sum of the series 

1 1
2

1
3

1
4

1
6

1
8

1
9

1
12

+ + + + + + + + •....... , where

the terms are the reciprocals of the positive integers
whose only prime factors are two’s and three’s

(P) 7

(B) The length of the sides of D ABC are a b,  and c and A
is the angle opposite to side a. If b c a2 2 2 54+ = +
and bc a

A
= 3

cos
 then the value of b c2 2

9
+ÊËÁÁ ˆ̃̃̄

 , is

(Q) 10

(C) The equations of perpendicular bisectors of two
sides AB and AC of a triangle ABC are x y+ + =1 0
and x y- + =1 0 respectively. If circumradius of D ABC is 2 units and the locus of vertex A is 
x y gx c2 2 0+ + + = , then ( ),g c2 2+  is equal to

(R) 13

(D) Number of solutions of the equation 
cos sin (cos sin )q q q q+ - + =6 6 0 in [ , ],0 30  is
equal to

(S) 3

3. In D ABC , if r1 21= , r2 24= , r3 28= , thenColumn-I Column-II(A) a = (P) 8(B) b = (Q) 12(C) s = (R) 26
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(D) r = (S) 28(T) 42

(Where notations have their usual meaning)4. Column-I Column-II(A) r r r
r r r r r r

1 2 3

2 3 3 1 1 2

( )++ + (P) sin A
2(B) r

r r r r
1

1 2 1 3( )( )+ + (Q) 4R

(C) r r r r1 2 3+ + - (R) 0(D) 1 1 1 1
1 2 3r r r r

+ + - (S) 2R Asin

1. A Æ P; B Æ P ; C Æ T ; D Æ S2. A Æ S; B Æ P; C Æ R; D Æ Q3. A Æ R ; B Æ S ; C Æ T ; D Æ P4. A Æ S ; B Æ P ; C Æ Q ; D Æ  R
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1. If the median AD of D ABC makes an angle – =ADC p
4

. Find the value of |cot cot |.B C-
2. In a D ABC , a = 3 , b = 3 and – =C p

3
. Let internal angle bisector of angle C intersects side AB at 

D and altitude from B meets the angle bisector CD at E. If O1 and O2 are incentres of D BEC and D BED. Find the distance between the vertex B and orthocentre of D O EO1 2.3. In a D ABC ; inscribed circle with centre I touches sides AB AC,  and BC at D E F, ,  respectively.
Let area of quadrilateral ADIE is 5 units and area of quadrilteral BFID is 10 units.  Find the value

of 
cos

sin
.

C

A B
2

2

ÊËÁ ˆ̃̄
-ÊËÁ ˆ̃̄

4. If D be area of incircle of a triangle ABC and D D D1 2 3, ,  be the area of excircles then find the

least value of D D DD1 2 3
3729

.

5. In D ABC , b c= , – = ∞A M106 ,  is an interior point such that – = ∞MBA 7 ,  – = ∞MAB 23  and – = ∞MCA q , then q
2

 is equal to

(where notations have their usual meaning)6. In an acute angled triangle ABC , – = ∞A 20 , let DEF  be the feet of altitudes through A B C, ,

respectively and H is the orthocentre of D ABC. Find AH
AD

BH
BE

CH
CF

+ + .7. Let D ABC be inscribed in a circle having radius unity. The three internal bisectors of the angles 
A B,  and C are extended to intersect the circumcircle of D ABC at A B1 1,  and C1 respectively.

Then 
AA A BB B CC C

A B C

1 1 12 2 2
cos cos cos

sin sin sin

+ ++ + =8. If the quadratic equation ax bx c2 0+ + =  has equal roots where a b c, ,  denotes the lengths of
the sides opposite to vertex A B,  and C of the DABC respectively. Find the number of integers in

the range of sin
sin

sin
sin

A
C

C
A

+ .

9. If in the triangle ABC , tan ,tanA B
2 2

 and tan C
2

 are in harmonic progression then the least value

of cot 2
2
B  is equal to :10. In D ABC , if circumradius ‘ ’R  and inradius ‘ ’r  are connected by relation 

R Rr r r2 24 8 12 9 0- + - + = , then the greatest integer which is less than the semiperimeter of D ABC is :
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11. Sides AB and AC in an equilateral triangle ABC with side length 3 is extended to form two rays
from point A as shown in the figure. Point P is chosen outside the triangle ABC and between the
two rays such that – + – = ∞ABP BCP 180 . If the maximum length of CP is M , then M 2 2 is
equal to :

12. Let a b c, ,  be sides of a triangle ABC and D denotes its area.
If a = 2 ; D = 3 and acos asinC C b c+ - - =3 0 ; then find the value of ( ).b c+
(symbols used have usual meaning in D ABC).13. If circumradius of D ABC is 3 units and its area is 6 units and D DEF  is formed by joining foot of
perpendiculars drawn from A B C, ,  on sides BC CA AB, ,  respectively. Find the perimeter of D DEF .

1. 2 2. 1 3. 3 4. 1 5. 7 6. 2 7. 28. 3 9. 3 10. 7 11. 6 12. 4 13. 4

ooo
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A

3 3

B C

P

3



1. If sin , ,
- Œ ÊËÁ ˆ̃̄1

0
2

x p
 then the value of tan

cos (sin(cos )) sin (cos(sin ))
- - - -+ÊËÁÁ ˆ̃̃̄1 1 1 1

2

x x
 is :

(a) 1 (b) 2 (c) 3 (d) 42. The solution set of (cot )(tan ) cot tan
- - - -+ -ÊËÁ ˆ̃̄ - - -ÊËÁ1 1 1 1

2
2

3 3 2
2

x x x xp p ˆ̃̄ > 0, is :

(a) x Œ(tan ,tan )2 3 (b) x Œ(cot ,cot )3 2

(c) x Œ -• » •( ,tan ) (tan , )2 3 (d) x Œ -• » •( ,cot ) (cot , )3 23. The value of sec (tan ) (cot )
2 1 2 1

2 3
- -+ cosec  is :

(a) 14 (b) 15 (c) 16 (d) 174. Sum the series :

tan tan tan
- - -+ ◊ÊËÁ ˆ̃̄ + + ◊ÊËÁ ˆ̃̄ + + ◊Ê1 1 14

1 3 4

6

1 8 9

8

1 15 16ËÁ ˆ̃̄ + •......  is :

(a) cot ( )
-1

2 (b) tan ( )
-1

2 (c)
p
2

(d)
p
45. cot ( cos ) tan ( cos ) ,

- -- =1 1a a x  then sin x =
(a) tan

2

2

aÊËÁ ˆ̃̄
(b) cot

2

2

aÊËÁ ˆ̃̄
(c) tan a (d) cot

a
2

ÊËÁ ˆ̃̄
6. The sum of the infinite series cot cot cot cot

- - - -ÊËÁ ˆ̃̄ + ÊËÁ ˆ̃̄ + ÊËÁ ˆ̃̄ +1 1 1 17

4

19

4

39

4

67

4

ÊËÁ ˆ̃̄ + •......  is :

(a)
p
4

3
1- -

cot ( ) (b)
p
4

3
1- -

tan ( ) (c)
p
4

3
1+ -

cot ( ) (d)
p
4

3
1+ -

tan ( )

7. The number of solutions of equation cos ( ) cos
- -- + =1 1

1
2

x m x np
 is : (where m > 0 ; n £ 0) 

(a) 0 (b) 1 (c) 2 (d) none of these

 360 Advanced Problems in Mathematics for JEE 

25
INVERSE TRIGONOMETRIC

FUNTIONS

Exercise-1 : Single Choice Problems



8. Number of solution(s) of the equation 2 2 1
1 1

tan ( ) cos ( )
- -- =x x  is :

(a) 1 (b) 2 (c) 3 (d) infinitely many9. sin cos
- -+ÊËÁÁ ˆ̃̃̄ + + -ÊËÁ ˆ̃̄1

2 2

1

4 9 2 2 3 2

2
x y x y

 equals to :

(a)
p
2

(b) p (c)
p
2

(d)
3

2

p
10. The complete solution set of the inequality (cos ) (sin )

- -- >1 2 1 2
0x x  is :

(a) 0
1

2

,
ÈÎÍ ˆ̃̄

(b) -ÈÎÍ ˆ̃̄
1

1

2

, (c) ( , )-1 1 (d) -ÈÎÍ ˆ̃̄
1

1

2
,

11. Let a b,  are the roots of the equation x x k k2
7 3 0+ + - =( ) , where k Œ( , )0 3  and k is a constant.

Then the value of tan tan tan tan
- - - -+ + +1 1 1 11 1a b a b is :

(a) p (b)
p
2

(c) 0 (d) - p
212. Let f x a b x( ) cos ,= + -

2
1

 b > 0. If domain and range of f x( ) are the same set, then ( )b a-  is

equal to :

(a) 1
1- p (b)

2p
(c)

2
1p + (d) 1

1+ p13. If (tan ) (cot ) ,
- -+ =1 2 1 2

2
5

8
x x p

 then x equals to :

(a) -1 (b) 1 (c) 0 (d) 314. The total number of ordered pairs ( , )x y  satisfying | | cosy x=  and y x= -
sin (sin ),

1
 where x Œ -[ , ]2 3p p  is equal to :

(a) 2 (b) 4 (c) 5 (d) 615. If [sin (cos (sin (tan )))] ,
- - - - =1 1 1 1

1x  where []◊  denotes greatest integer function, then complete

set of values of x is :

(a) [tan(sin(cos )),tan(cos(sin ))]1 1 (b) [tan(sin(cos )),tan(sin(cos(sin )))]1 1

(c) [tan(cos(sin )),tan(sin(cos(sin )))]1 1 (d) [tan(sin(cos )), ]1 116. The number of ordered pair(s) ( , )x y  of real numbers satisfying the equation

1 2 0
2 1+ + =-x x ysin(cos ) , is :

(a) 0 (b) 1 (c) 2 (d) 317. The value of tan tan tan
- - -+ +1 1 1

1 2 3 is :

(a)
p
2

(b) p (c)
3

4

p
(d)

5

8

p

 Inverse Trigonometric Functions 361



18. The complete set of values of x for which 2
1

1

1 1
2

2
tan cos

- -+ -+ÊËÁÁ ˆ̃̃̄x xx  is independent of x is :

(a) ( , ]-• 0 (b) [ , )0 • (c) ( , ]-• - 1 (d) [ , )1 •19. The number of ordered pair(s) ( , )x y  which satisfy y x= -
tan tan

1
 and 

16 48 16 31 0
2 2 2

( ) ,x y x y+ - + + =p p p  is :

(a) 0 (b) 1 (c) 2 (d) 320. Domain ( )D  and range ( )R  of f x x( ) sin (cos [ ])= - -1 1
 where [ ] denotes the greatest integer

function is 

(a) D R∫∫ ∫∫[ , ), { }1 2 0 (b) D R∫∫ ∫∫ -[ , ), { , , }0 1 1 0 1

(c) D R∫∫ - ∫∫ÏÌÓ ¸̨̋
[ , ), , ,1 1 0

2

p p (d) D R∫∫ - ∫∫ -ÏÌÓ ¸̨̋
[ , ), , ,1 1

2
0

2

p p
21. If 2

2

1 1 1
sin {cos } {sin },

- - -+ > +x x xp
  then x Œ : (where {}◊  denotes fractional part function)

(a) (cos 1, 1] (b) [sin 1, 1] (c) (sin 1, 1] (d) None of these22. Let f x x x x x( ) = + - + +11 9 7 3
1 and f(sin (sin )) ,

- =1
8 a  (a is constant). If f(tan (tan )) ,

- = -1
8 l a  then the value of l is :

(a) 2 (b) 3 (c) 4 (d) 123. The number of real values of x satisfying the equation 3 0
1

sin
- + - =x xp p  is/are :

(a) 0 (b) 1 (c) 2 (d) 324. Range of f x x x x( ) sin= + + +-1 2
4 1 is :

(a) - - +ÈÎÍ ˘̇̊p p
2

2
2

6, (b) 0
2

6,
p +ÈÎÍ ˘̇̊

(c) - - •ÈÎÍ ˆ̃̄p
2

2 , (d) [ , )- •3

25. The solution set of the inequality ( ) ( )cosec cosec cosec
- - -- ≥ -1 2 1 1

2
6

2x x xp
 is 

( , ] [ , ),-• » •a b  then ( )a b+  equals :

(a) 0 (b) 1 (c) 2 (d) -326. Number of solution of the equation 2 2 3
1 1

sin ( ) cos ( )
- -+ = +x x  is :

(a) 0 (b) 1 (c) 2 (d) None of these27. tan tan tan .....
- - -ÊËÁ ˆ̃̄ + ÊËÁ ˆ̃̄ + ÊËÁ ˆ̃̄ + • =1 1 11

3

1

7

1

13

(a)
p
4

(b)
p
2

(c)
p
3

(d)
p
628. If tan tan cos

- - -+ =1 1 11

4

2

9

1

2
x  then x is equal to :

(a)
1

2
(b)

2

5
(c)

3

5
(d) none of these
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29. The set of value of x , satisfying the equation tan (sin )
2 1

1
- >x  is :

(a) ( , )-1 1 (b) -ÊËÁ ˆ̃̄1

2

1

2

,

(c) [ , ] ,- - -ÊËÁ ˆ̃̄
1 1

1

2

1

2

(d) ( , ) ,- - -ÈÎÍ ˘̇̊
1 1

1

2

1

230. The sum of the series cot cot cot
- - -ÊËÁ ˆ̃̄ + ÊËÁ ˆ̃̄ + ÊËÁ ˆ̃̄ + •1 1 19

2

33

4

129

8
KK  is equal to :

(a) cot ( )
-1

2 (b) cot ( )
-1

3 (c) cot ( )
- -1

1 (d) cot ( )
-1

131. If 
ln(cot )

sin cos
ln (cot )

xx x dx k x C= - +Ú 1 2
 

(where C is a constant); then the value of k is :

(a) 1 (b) 2 (c) 3 (d)
1

232. The number of solutions of sin sin ( ) cos
- - -+ + =1 1 1

1x x x  is/are :

(a) 0 (b) 1 (c) 2 (d) infinite

33. The value of x satisfying the equation 

    (sin ) (cos ) (sin )
- - -- +1 3 1 3 1x x x  (cos )(sin cos )

- - -- =1 1 1

3

16
x x x p

 is :

(a) cos
p
5

(b) cos
p
4

(c) cos
p
8

(d) cos
p

1234. The complete solution set of the equation 

sin cot (tan ) sin
- - -+ - - = - - -1 1 11

2
2 2

1

2

x x x x
 is :

(a) 2
4

1

2-ÈÎÍ ˘̇̊p
, (b) 1

4
1

2-ÈÎÍ ˘̇̊p
, (c) 2

4
0

2-ÈÎÍ ˘̇̊p
, (d) [ , ]-1 1

35. Let f x xx( ) tan= + -ÊËÁÁ ˆ̃̃̄-1

2
1 1

 then which of the following is correct :

(a) f x( ) has only one integer in its range (b) Range of f x( ) is -ÊËÁ ˆ̃̄ -p p
4 4

0, { }

(c) Range of f x( ) is -ÊËÁ ˆ̃̄ -p p
2 2

0, { } (d) Range of f x( ) is -ÈÎÍ ˘̇̊ -p p
4 4

0, { }

36. If tan tan cos
- - -+ =1 1 11

4

2

9

1

2
x then x is equal to :

(a)
1

2
(b)

2

5
(c)

3

5
(d) None of these
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37. The set of values of x, satisfying the equation tan (sin )
2 1

1
- >x  is :

(a) ( , )-1 1 (b) -ÊËÁ ˆ̃̄1

2

1

2

,

(c) [ , ] ,- - -ÊËÁ ˆ̃̄
1 1

1

2

1

2

(d) ( , ) ,- - -ÈÎÍ ˘̇̊
1 1

1

2

1

238. The sum of the series cot cot cot .....
- - -ÊËÁ ˆ̃̄ + ÊËÁ ˆ̃̄ + ÊËÁ ˆ̃̄ +1 1 19

2

33

4

129

8
.• is equal to

(a) cot ( )
-1

2 (b) cot ( )
-1

3 (c) cot ( )
- -1

1 (d) cot ( )
-1

1

39. The number of real values of x satisfying tan tan
- --ÊËÁ ˆ̃̄ + ÊËÁ ˆ̃̄ =1

2

1

3
1

1 3

4

xx x p
 is :

(a) 0 (b) 1 (c) 2 (d) infinitely many40. Number of integral values of l such that the equation cos cot
- -+ =1 1x x l possesses solution

is: 

(a) 2 (b) 8 (c) 5 (d) 10

41. If the equation x bx cx3 2
1 0+ + + =  ( )b c<  has only one real root a.

Then the value of 2 2
1 1 2

tan ( ) tan ( sin sec )
- -+cosec a a a  is :

(a) - p
2

(b) -p (c)
p
2

(d) p42. Range of the function f x x x x( ) cot { } sin { } cos { },= - + +- - -1 1 1
 where {}◊  denotes fractional

part function

(a)
3

4

p p,ÊËÁ ˆ̃̄
(b)

3

4

p p,ÈÎÍ ˆ̃̄
(c)

3

4

p p,ÈÎÍ ˘̇̊
(d)

3

4

p p,ÊËÁ ˘̇̊
43. If 3 4£ <a  then the value of sin (sin[ ]) tan (tan[ ]) sec (sec[ ]),

- - -+ +1 1 1a a a  where [ ]x  denotes

greatest integer function less than or equal to x, is equal to :

(a) 3 (b) 2 9p - (c) 2 3p - (d) 9 2- p44. The number of real solutions of y y x+ =2
sin  and y y x+ = -3 1

cos cos  is/are

(a) 0 (b) 1 (c) 3 (d) Infinite45. Range of f x x x( ) sin [ ] cos [ ]= - + -- -1 1
1 2 2  ([]◊  denotes greatest integer function)

(a) -ÏÌÓ ¸̨̋p
2

0, (b)
p p
2

2,
ÏÌÓ ¸̨̋

(c)
p p
4 2

,
ÏÌÓ ¸̨̋

(d)
3

2
2

p p,
ÏÌÓ ¸̨̋
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1. f x x g x x( ) sin (sin ), ( ) cos (cos ),= =- -1 1
 then :

(a) f x g x( ) ( )=  if x Œ ÊËÁ ˆ̃̄
0

4
,
p

(b) f x g x( ) ( )<  if x Œ ÊËÁ ˆ̃̄p p
2

3

4
,

(c) f x g x( ) ( )<  if p p
,
5

4

ÊËÁ ˆ̃̄
(d) f x g x( ) ( )>  if x Œ ÊËÁ ˆ̃̄p p

,
5

42. The solution(s) of the equation cos tan
- -=1 1x x satisfy

(a) x 2 5 1

2
= -

(b) x 2 5 1

2
= +

(c) sin(cos )
- = -1 5 1

2
x (d) tan(cos )

- = -1 5 1

2
x

3. If the numerical value of tan cos tan
- -ÊËÁ ˆ̃̄ + ÊËÁ ˆ̃̄ÊËÁ ˆ̃̄1 14

5

2

3
 is 

abÊËÁ ˆ̃̄
, where a b,  are two positive integers 

and their H.C.F. is 1

(a) a b+ = 23 (b) a b- = 11 (c) 3 1b a= + (d) 2 3a b=4. A solution of the equation cot cot cot ( )
- - -= + -1 1 1

2 10x x  where 1 9< <x  is :

(a) 7 (b) 3 (c) 2 (d) 55. Consider the equation sin cos ,
- -- +ÊËÁ ˆ̃̄ + =1 2 1

6
17

2 2
x x k p

 then :

(a) the largest value of k for which equation has 2 distinct solution is 1

(b) the equation must have real root if k Œ -ÊËÁ ˆ̃̄1

2
1,

(c) the equation must have real root if k Œ -ÊËÁ ˆ̃̄
1

1

2
,

(d) the equation has unique solution if k = - 1

26. The value of x  satisfying the equation 

         (sin ) (cos ) (sin )(cos )(sin cos
- - - - - -- + -1 3 1 3 1 1 1 1x x x x x x) = p 3

16

can not be equal to :

(a) cos
p
5

(b) cos
p
4

(c) cos
p
8

(d) cos
p

12

1. (a, b, c) 2. (a, c) 3. (a, b, c) 4. (a, b) 5. (a, b, d) 6. (a, b, d)
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Paragraph for Question Nos. 1 to 2
Let cos ( ) cos

- -- = +1 3 1
4 3x x a b x

1. If x Œ -ÈÎÍ ˘̇̊1

2

1

2
, , then sin sin

- ÊËÁ ˆ̃̄1 ab  is :

(a) - p
3

(b)
p
3

(c) - p
6

(d)
p
62. If x Œ ÊËÁ ˘̇̊1

2
1, , then lim cosy a b yÆ  is :

(a) - 1

3
(b) -3 (c)

1

3
(d) 3

1. (a) 2. (d)
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1. Column-I Column-II(A)
sin tan

- -+ =1 14

5
2

1

3

(P) p
6(B)

sin cos tan
- - -+ + =1 1 112

13

4

5

63

16

(Q) p
2(C) If A x x= --

tan ,
1 3

2l  B x= -ÊËÁ ˆ̃̄-
tan

1 2

3

ll
then A B-  can be equal to 

(R) p
4

(D)
tan tan

- -+ =1 11

7
2

1

3

(S) p
 (T) p

32. Column-I Column-II(P) If f x x( ) sin= -1
 and lim ( )x f x xÆ + -

1

2

3
3 4  

= - Ê
Ë
ÁÁÁ

ˆ
¯
˜̃̃Æ +l f xx3

1

2

lim ( )
 then [ ]l =

([]◊  denotes greatest integer function)

(P) 3

(Q) If x > 1, then the value of sin tan tan
1

2

2

1

1

2

1- -- -ÊËÁ ˆ̃̄xx x
is

(Q) -1

(R) Number of values of x satisfying 

sin cos sin ( )
- - -- = -1 1 1

3 2x x x (R) 2

(S) The value of sin tan tan
- -+ÊËÁ ˆ̃̄1 1

3
1

3

(S) 1
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3. Column-I Column-II(A) If the first term of an arithmetic

progression is 1, its second term is n,

and the sum of the first n terms is 33n
(P) 3

(B) If the equation cos cot
- -+ =1 1x x k

possess solution, then the largest

integral value of k is 

(Q) 4

(C) The number of solution of equation

cos | sin |q q= +1  in interval [ , ]0 3p ,

is 

(R) 5

(D) If the quadratic equation x x a2
0- - =  has integral roots

where a NŒ  and 4 40£ £a , then the

number of possible values of a is 

(S) 9

4. Column-I Column-II(A) The value of tan ([ ]) tan ([ ] )
- -+ - + =1 1

1p p
([]◊  denotes greatest integer function)

(P) 2

(B) The number of solutions of the equation 

tan sec cosx x x+ = 2  in the interval [ , ]0 2p  is

(Q) 3

(C) The number of roots of the equation x x+ =2
2

tan
p

 in the interval [ , ]0 2p  is

(R) 0

(D) The number of solutions of the equation x x x x3 2
4 2 0+ + + =sin  in the interval 

[ , ]0 2p  is

(S) 1

1. A Æ Q ; B Æ S ; C Æ P ; D Æ R2. A Æ P ; B Æ Q ; C Æ R ; D Æ S3. A Æ S ; B Æ R ; C Æ P ; D Æ  Q4. A Æ R ; B Æ P ; C Æ Q ; D Æ S
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1. The complete set of values of x satisfying the inequality sin (sin )
- > -1 2

5 4x x is 

( , )2 2 2 2- - + -l p l p , then l =2. In a D ABC ; if ( ) ( ) ,II I I R1

2

2 3

2 2+ = l  where I denotes incentre ; I I1 2,  and I 3
 denote centres of 

the circles escribed to the sides BC CA,  and AB respectively and R be the radius of the circum

circle of D ABC. Find l .3. If 2
1

5

3

5

631 1 1
tan sin cos ,

- - -- = - l  then l =
4. If 2

1

5

3

5

9

65

1 1 1
tan sin cos ,

- - -- = - l
 then l =

5. If 2
4

2

1

2

0

cot ,
-=

• + +ÊËÁÁ ˆ̃̃̄ =Â n n kn p  then find the value of k.

6. Find number of solutions of the equation sin (|log (cos ) |) cos (| log (cos ) |)
- -- + -1

6

2 1

6

2
1 3 7x x  = p

2
, if x Œ[ , ].0 4p

1. 9 2. 16 3. 65 4. 7 5. 1 6. 4

ooo
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Exercise-5 : Subjective Type Problems







1. The minimum value of x y z2 2 2+ +  if ax by cz p+ + = , is :

(a) p
a b c+ +ÊËÁ ˆ̃̄ 2

(b) p
a b c

2

2 2 2+ + (c) a b c
p

2 2 2

2
+ + (d) 0

2. If the angle between the vectors a
Æ

 and b
Æ

 is p
3

 and the area of the triangle with adjacent sides

equal to a
Æ

 and b
Æ

 is 3, then a b

Æ Æ◊  is equal to :

(a) 3 (b) 2 3 (c) 4 3 (d) 3
2

3. A straight line cuts the sides AB AC,  and AD of a parallelogram ABCD at points B C1 1,  and D1

respectively. If AB AB AD AD1 1

æÆ æÆ æÆ æÆ= =l l1 2,   and AC AC1

æÆ æÆ= l 3
2

, where l l1 2,  and l 3 are

positive real numbers, then :
(a) l l1 3,  and l 2 are in AP (b) l l1 3,  and l 2 are in GP
(c) l l1 3,  and l 2 are in HP (d) l l l1 2 3 0+ + =

4. Let a i j k

Æ = + -2 2$ $ $  and b i j

Æ = +$ $. If cÆ is a vector such that a c c c a

Æ Æ Æ Æ Æ◊ = - =| |,| | 2 2 and the angle 

between a b

Æ Æ¥  and c
Æ

 is 30° then ( )a b c

Æ Æ Æ¥ ¥  is equal to :

(a) 2
3

(b) 3
2

(c) 2 (d) 3

5. If acute angle between the line r i j i k

Æ = + + -$ $ ( $ $ )2 4 3l  and xy-plane is q1 and acute angle
between the planes x y+ =2 0 and 2 0x y+ =  is q2, then (cos sin )2

1
2

2q q+  equals to :

(a) 1 (b) 1
4

(c) 2
3

(d) 3
4
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6. If a b c x y z, , , , ,  are real and a b c2 2 2 25+ + = , x y z2 2 2 36+ + =  and ax by cz+ + = 30, then 
a b c
x y z

+ ++ +  is equal to :

(a) 1 (b) 6
5

(c) 5
6

(d) 3
4

7. If a
Æ

 and b
Æ

 are non-zero, non-collinear vectors such that | | ,a a b

Æ Æ Æ= ◊ =2 1 and angle between a
Æ

and b
Æ

 is p
3

. If r
Æ

 is any vector such that r a

Æ Æ◊ = 2 , r b

Æ Æ◊ = 8, ( ) ( )r a b a b

Æ Æ Æ Æ Æ+ - ◊ ¥ =2 10 4 3 and

satisfy to r a b a b

Æ Æ Æ Æ Æ+ - = ¥2 10 l( ), then l is equal to :

(a) 1
2

(b) 2 (c) 1
4

(d) None of these

8. Let a i j k

Æ = + +3 2 4$ $ $ ; b i k

Æ = +2($ $ ) and c i j k

Æ = + +4 2 3$ $ $ . Sum of the values of ‘ ’a  for which the

equation x y z x y za b c i j k

Æ Æ Æ+ + = + +a ( $ $ $ ) has non-trivial solution is :
(a) -1 (b) 4 (c) 7 (d) 8

9. If a i j k

Æ = + +$ $ $ , b i j k

Æ = - +$ $ $ , c i j k

Æ = + -$ $ $2 , then the value of 

a a a b a c

b a b b b c

c a c b c c

Æ Æ Æ Æ Æ ÆÆ Æ Æ Æ Æ ÆÆ Æ Æ Æ Æ Æ
◊ ◊ ◊◊ ◊ ◊◊ ◊ ◊  is equal to :

(a) 2 (b) 4 (c) 16 (d) 64

10. If a
Æ

 and b
Æ

 are two vectors such that | | ,a

Æ = 1 | | ,b

Æ = 4  a b

Æ Æ◊ = 2 . If c a b b

Æ Æ Æ Æ= ¥ -( )2 3 , then angle

between b
Æ

 and c
Æ

 is :

(a) p
6

(b) p
3

(c) 2
3
p (d) 5

6
p

11. If a b c

Æ Æ Æ
, ,  are unit vectors, then the value of | | | | | |a b b c c a

Æ Æ Æ Æ Æ Æ- + - + -2 2 22 2 2 does not exceed
to:
(a) 9 (b) 12 (c) 18 (d) 21

12. The adjacent side vectors OA

æÆ
 and OB

æÆ
 of a rectangle OACB are a

Æ
 and b

Æ
 respectively, where O is

the origin. If 16 3 2| | (| | | |)a b a b

Æ Æ Æ Æ¥ = +  and q be the acute angle between the diagonals OC and 
AB then the value of tan( )q 2  is :

(a) 1
2

(b) 1
2

(c) 1
3

(d) 1
3

13. The vector AB i k

æÆ = +3 4$ $  and AC i j k

æÆ = - +5 2 4$ $ $  are the sides of a triangle ABC. The length of
the median through A is :
(a) 288 (b) 72 (c) 33 (d) 18
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14. If a i j k

Æ = + +2 3$ $ $ ;l  b i j k

Æ = + +3 3 5$ $ $ ; c i j k

Æ = + +l$ $ $2 2  are linearly dependent vectors, then the
number of possible values of l is :
(a) 0 (b) 1 (c) 2 (d) More than 2

15. The scalar triple product [ ]a b c b c a c a b

Æ Æ Æ Æ Æ Æ Æ Æ Æ+ - + - + -  is equal to :

(a) 0 (b) [ ]a b c

Æ Æ Æ
(c) 2[ ]a b c

Æ Æ Æ
(d) 4[ ]a b c

Æ Æ Æ
16. If $a and $

b are unit vectors then the vector defined as V a b a b

Æ = ¥ ¥ +( $ $ ) ( $ $ ) is collinear to the
vector :
(a) $ $

a b+ (b) $ $b a- (c) 2 $ $
a b- (d) $ $

a b+ 2
17. The sine of angle formed by the lateral face ADC and plane of the base ABC of the tetrahedron 

ABCD, where A ∫ -( , , ) ;3 2 1  B ∫( , , ) ;3 1 5  C ∫( , , )4 0 3  and D ∫( , , )1 0 0 , is :

(a) 2
29

(b) 5
29

(c) 3 3
29

(d) -2
29

18. Let a i j k

Æ = + +r r r rx y z$ $ $ , r = 1 2 3, ,  be three mutually perpendicular unit vectors, then the

value of 
x x x
y y y
z z z

1 2 3
1 2 3
1 2 3

 is equal to :

(a) 0 (b) ± 1 (c) ± 2 (d) ± 4

19. Let a b c

Æ Æ Æ
, ,  be three non-coplanar vectors and r

Æ
 be any arbitrary vector, then the expression 

( ) ( ) ( ) ( ) ( ) ( )a b r c b c r a c a r b

Æ Æ Æ Æ Æ Æ Æ Æ Æ Æ Æ Æ¥ ¥ ¥ + ¥ ¥ ¥ + ¥ ¥ ¥  is always equal to :

(a) [ ]a b c r

Æ Æ Æ Æ
(b) 2[ ]a b c r

Æ Æ Æ Æ
(c) 4[ ]a b c r

Æ Æ Æ Æ
(d) 0

Æ
20. E and F  are the interior points on the sides BC and CD of a parallelogram ABCD. Let BE EC

—Æ æÆ= 4

and CF FD

—
.

Æ æÆ= 4  If the line EF  meets the diagonal AC in G, then AG AC

—
,

Æ æÆ= l   where l is equal to:

(a) 1
3

(b) 21
25

(c) 7
13

(d) 21
5

21. If $a , $b are unit vectors and c
Æ

 is such that c a c b

Æ Æ Æ Æ= ¥ + , then the maximum value of [ ]a b c

Æ Æ Æ
 is :

(a) 1 (b) 1
2

(c) 2 (d) 3
2

22. Consider matrices A B C= -ÈÎÍÍ ˘̇̇̊ = -ÈÎÍÍ ˘̇̇̊ = È1 2 3
4 1 2
1 1 1

2 1 3
4 1 1
2 2 3

14
12
2

; ; ÎÍÍ ˘̇̇̊ = ÈÎÍÍ ˘̇̇̊ = ÈÎÍÍ ˘̇̇̊
; ;D X

x
y
z

13
11
14

 such that

solutions of equation AX C=  and BX D=  represents two points P x y z( , , )1 1 1  and Q x y z( , , )2 2 2
respectively in three dimensional space. If ¢ ¢P Q  is the reflection of the line PQ in the plane 

: ,x y z+ + =’ 9  then the point which does not lie on ¢ ¢P Q  is :
(a) (3, 4, 2) (b) (5, 3, 4) (c) (7, 2, 3) (d) (1, 5, 6)
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23. The value of a for which point M ( $ $ $ ),ai j k+ +2  lies in the plane containing three points 
A($ $ $ )i j k+ + , B( $ $ $ )2 2i j k+ +  and C ( $ $ )3i k-  is :

(a) 1 (b) 2 (c) 1
2

(d) - 1
2

24. Q is the image of point P( , , )1 2 3-  with respect to the plane x y z- + = 7.  The distance of Q
from the origin is :

(a) 70
3

(b) 1
2

70
3

(c) 35
3

(d) 15
2

25. $ , $
a b and $ $

a b-  are unit vectors. The volume of the parallelopiped, formed with $ , $
a b and $ $

a b¥  as
coterminous edges is :

(a) 1 (b) 1
4

(c) 2
3

(d) 3
4

26. A line passing through P( , , )3 7 1  and R( , , )2 5 7  meet the plane 3 2 11 9 0x y z+ + - =  at Q. Then 
PQ is equal to :

(a) 5 41
59

(b) 41
59

(c) 50 41
59

(d) 25 41
59

27. If a b

Æ Æ
,  and c

Æ
 are three non-zero non-coplanar vectors and p a b c

Æ Æ Æ Æ= + - 2 ;  q a b c

Æ Æ Æ Æ= - +3 2

and r a b c

Æ Æ Æ Æ= - +4 2  are three vectors such that the volumes of the parallelopiped formed by 

a b c

Æ Æ Æ
, ,  and p q r

Æ Æ Æ
, ,  as their coterminous edges are V1 and V2 respectively. Then V

V
2

1
 is equal to :

(a) 10 (b) 15 (c) 20 (d) None of these
28. If the two lines represented by x ay b+ = ; z cy d+ =  and x a y b= ¢ + ¢; z c y d= ¢ + ¢ be

perpendicular to each other, then the value of aa cc¢ + ¢ is :
(a) 1 (b) 2 (c) 3 (d) 4

29. The distance between the line r i j k i j k

Æ = - + + - +2 2 3 4$ $ $ ($ $ $ )l  and the plane r i j k

Æ◊ + + =($ $ $ )5 5
is :

(a) 10
9

(b) 10
3 3

(c) 3
10

(d) 10
3

30. If ( ) ( ),a b c a b c

Æ Æ Æ Æ Æ Æ¥ ¥ = ¥ ¥  where a b

Æ Æ
,  and c

Æ
 are any three vectors such that a b b c

Æ Æ Æ Æ◊ π ◊ π0 0, ,

then a
Æ

 and c
Æ

 are :

(a) Inclined at an angle of p
3

(b) Inclined at an angle of p
6

(c) Perpendicular (d) Parallel
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31. Let r
Æ

 be position vector of variable point in cartesian plane OXY  such that r r j

Æ Æ◊ + =( $)6 7 cuts
the co-ordinate axes at four distinct points, then the area of the quadrilateral formed by joining
these points is :
(a) 4 7 (b) 6 7 (c) 7 7 (d) 8 7

32. If | | ,a

Æ = 2  | |b

Æ = 5 and a b

Æ Æ◊ = 0, then a a a a a a b

Æ Æ Æ Æ Æ Æ Æ¥ ¥ ¥ ¥ ¥ ¥( ( ( ( ( ))))) is equal to :

(a) 64 a

Æ
(b) 64 b

Æ
(c) - Æ

64 a (d) - Æ
64 b

33. If O  (origin) is a point inside the triangle PQR such that OP OQ OR

Æ Æ Æ+ + =k k1 2 0, where k k1 2,

are constants such that Area 
Area 

( )
( )

DDPQR
OQR

= 4, then the value of k k1 2+  is :

(a) 2 (b) 3 (c) 4 (d) 5
34. Let PQ  and QR be diagonals of adjacent faces of a rectangular box, with its centre at O. If –QOR , –ROP and –POQ are q f,  and Y respectively then the value of ‘ cos cos cos ’q f+ + Y  is :

(a) –2 (b) - 3 (c) –1 (d) 0

35. The value of 

a b c

a p b p c p

a q b q c q

Æ Æ ÆÆ Æ Æ Æ Æ Æ
Æ Æ Æ Æ Æ Æ◊ ◊ ◊◊ ◊ ◊  is equal to :

(a) ( )[ ]p q a b b c c a

Æ Æ Æ Æ Æ Æ Æ Æ¥ ¥ ¥ ¥ (b) 2( )[ ]p q a b b c c a

Æ Æ Æ Æ Æ Æ Æ Æ¥ ¥ ¥ ¥
(c) 4( )[ ]p q a b b c c a

Æ Æ Æ Æ Æ Æ Æ Æ¥ ¥ ¥ ¥ (d) ( ) [ ]p q a b b c c a

Æ Æ Æ Æ Æ Æ Æ Æ¥ ¥ ¥ ¥
36. If r m n n l l m

Æ Æ Æ Æ Æ Æ Æ= ¥ + ¥ + ¥a b c( ) ( ) ( )  and [ ]l m n

Æ Æ Æ = 4, find a b c+ +◊ + +Æ Æ Æ Æ
r l m n( )

:

(a) 1
4

(b) 1
2

(c) 1 (d) 2

37. The volume of tetrahedron, for which three co-terminus edges are a
Æ

 , b
Æ

 and c
Æ

, is k units. Then,

the volume of a parallelepiped formed by a b b c

Æ Æ Æ Æ- +, 2  and 3 a c

Æ Æ-  is :

(a) 6k (b) 7k (c) 30k (d) 42k
38. The equation of a plane passing through the line of intersection of the planes :

x y z+ + - =2 10 0  and 3 5x y z+ - =  and passing through the origin is :
(a) 5 3 0x z+ = (b) 5 3 0x z- =
(c) 5 4 3 0x y z+ + = (d) 5 4 3 0x y z- + =
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39. Find the locus of a point whose distance from x -axis is the distance from the point ( , , )1 1 2-  :
(a) y x y z2 2 2 4 6 0+ - - + = (b) x x y z2 2 2 4 6 0+ - - + =
(c) x x y z2 2 2 4 6 0- + - + = (d) z x y z2 2 2 4 6 0- + - + =

1. (b) 2. (b) 3. (c) 4. (b) 5. (a) 6. (c) 7. (d) 8. (c) 9. (c) 10. (d)

11. (d) 12. (d) 13. (c) 14. (c) 15. (d) 16. (b) 17. (b) 18. (b) 19. (b) 20. (b)

21. (b) 22. (a) 23. (b) 24. (a) 25. (d) 26. (d) 27. (b) 28. (a) 29. (b) 30. (d)

31. (d) 32. (d) 33. (b) 34. (c) 35. (d) 36. (a) 37. (d) 38. (b) 39. (c)
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1. If equation of three lines are :
x y z
1 2 3

= = ; x y z
2 1 3

= =  and x y z- = - = -1
1

2
1

3
0

, then

which of the following statement(s) is/are correct ?
(a) Triangle formed by the line is equilateral
(b) Triangle formed by the lines is isosceles
(c) Equation of the plane containing the lines is x y z+ =
(d) Area of the triangle formed by the lines is 3 3

2

2. If a i j k

Æ = + +$ $ $ ;6 3  b i j k

Æ = + +3 2$ $ $  and c i j k

Æ = + + - +( ) $ ( ) $ $a b1 1  are linearly dependent

vectors and | | ;c

Æ = 6  then the possible value(s) of ( )a b+  can be :

(a) 1 (b) 2 (c) 3 (d) 4
3. Consider the lines :

L x y z
1

2
1

1
7

2
5

: - = - = +-
L x y z2 4 3: - = + = -

Then which of the following is/are correct ?
(a) Point of intersection of L 1 and L2 is ( , , )1 6 3-
(b) Equation of plane containing L 1 and L2 is x y z+ + + =2 3 2 0

(c) Acute angle between L 1 and L2 is cot - ÊËÁ ˆ̃̄1 13
15

(d) Equation of plane containing L 1 and L2 is x y z+ + + =2 2 3 0
4. Let $ , $

a b and $c be three unit vectors such that $ $ ( $ $)a b b c= + ¥ , then the possible value(s) of 
| $ $ $|a b c+ + 2 can be :

(a) 1 (b) 4 (c) 16 (d) 9

5. The value(s) of m for which the straight lines r i j k i j k

Æ = - - + - +3 2 4 1
$ $ $ ($ $ $ )l m  and 

r i j k i j k

Æ = - + + + +5 2 22
$ $ $ ($ $ $ )l m  are coplanar is/are :

(a) 5 33
4

+ (b) - +5 33
4

(c) 5 33
4

- (d) - -5 33
4

6. If $ [( $) $] $ [( $ ) $] $ [( $) $ ]i a j i j a k j k a i k¥ - ¥ + ¥ - ¥ + ¥ - ¥ =Æ Æ Æ
0 and a i j k

Æ = + +x y z$ $ $ , then :

(a) x y+ = 1 (b) y z+ = 1
2

(c) x z+ = 1 (d) None of these
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7. The value of expression [ ]a b c d e f

Æ Æ Æ Æ Æ Æ¥ ¥ ¥  is equal to :

(a) [ ][ ] [ ][ ]a b d c e f a b c d e f

Æ Æ Æ Æ Æ Æ Æ Æ Æ Æ Æ Æ- (b) [ ][ ] [ ][ ]a b e f c d a b f e c d

Æ Æ Æ Æ Æ Æ Æ Æ Æ Æ Æ Æ-
(c) [ ][ ] [ ][ ]c d a b e f c d b a e f

Æ Æ Æ Æ Æ Æ Æ Æ Æ Æ Æ Æ- (d) [ ][ ] [ ][ ]b c d a e f b c f a e d

Æ Æ Æ Æ Æ Æ Æ Æ Æ Æ Æ Æ-
8. If a b c

Æ Æ Æ
, ,  and d

Æ
 are the position vectors of the points A B C, ,  and D respectively in three

dimensional space and satisfy the relation 3 2 2 0a b c d

Æ Æ Æ Æ- + - = , then :

(a) A B C, ,  and D are coplanar
(b) The line joining the points B and D divides the line joining the point A and C in the ratio of 

2 1:
(c) The line joining the points A and C divides the line joining the points B and D in the ratio of 

1 1:

(d) The four vectors a b c

Æ Æ Æ
, ,  and d

Æ
 are linearly dependent.

9. If OABC is a tetrahedron with equal edges and $ , $ , $p q r are unit vectors along bisectors of 

OA OB OB OC OC OA

æÆ æÆ æÆ æÆ æÆ æÆ
, : , : ,  respectively and $ ,a

OA

|OA|

= æÆ
æÆ  b OB

|OB|

Æ æÆ
æÆ= , c OC

|OC|

Æ æÆ
æÆ= , then :

(a) [ $ $ $]$ $ $ab c

[pq r]
= 3 3

2
(b) [ $ $ $ $ $ $]

[ $ $ $ $ $ $ ]
a b b c c a

p q q r r p

+ + ++ + + = 3 3
4

(c) [ $ $ $ $ $ $]
[ $ $ $]a b b c c a

pq r

+ + + = 3 3
2

(d) [ $ $ $]
[ $ $ $ $ $ $ ]

ab c

p q q r r p+ + + = 3 3
4

10. Let $a and $c are unit vectors and | |b

Æ = 4. If the angle between $a and $c is cos ;- ÊËÁ ˆ̃̄1 1
4

 and  

b c a

Æ- =2 $ $l  , then the value of l can be :
(a) 2 (b) -3
(c) 3 (d) -4

11. Consider the line L x y z1: = =  and the line L x y z x y z2 2 1 0 3 2 2: ,+ + - = = + + -  then :

(a) The shortest distance between the two lines is 1
2

(b) The shortest distance between the two lines is 2
(c) Plane containing the line L2 and parallel to line L 1 is z x- + =1 0

(d) Perpendicular distance of origin from plane containing line L2 and parallel to line L1 is 1
2
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12. Let r a b b c c a

Æ Æ Æ Æ Æ Æ Æ= ¥ + ¥ + ¥sin ( ) cos ( ) ( )x y 2 , where a b

Æ Æ
,  and c

Æ
 are three non-coplanar

vectors. It is given that r
Æ

 is perpendicular to a b c

Æ Æ Æ+ + . The possible value(s) of x y2 2+  is/are:

(a) p 2 (b) 5
4

2p
(c) 35

4

2p (d) 37
4

2p
13. If ( ) ( )a b c d a b c d

Æ Æ Æ Æ Æ Æ Æ Æ¥ ¥ ¥ = + = +h k r s  , where a
Æ

 , b
Æ

 are non-collinear and c
Æ

, d
Æ

  are also
non-collinear then :

(a) h = Æ Æ Æ
[ ]b c d (b) k = Æ Æ Æ

[ ]a c d

(c) r = Æ Æ Æ
[ ]a b d (d) s = - Æ Æ Æ

[ ]a b c

14. Let a be a real number and a bÆ Æ= =$ $, $ $ $
i +2j 2i +aj+10k, gÆ = 12i +20j+ak

$ $ $  be three vectors,

then a bÆ Æ
,   and gÆ are linearly independent for :

(a) a > 0 (b) a < 0
(c) a = 0 (d) No value of a

15. The volume of a right triangular prism ABCA B C1 1 1  is equal to 3. If the position vectors of the
vertices of the base ABC are A( , , )1 0 1 ; B( , , )2 0 0  and C( , , )0 1 0 , then the position vectors of the
vertex A1 can be :
(a) (2, 2, 2) (b) (0, 2, 0)
(c) (0, –2, 2) (d) (0, –2, 0)

16. If a i + j+ k,

Æ = x y z$ $ $  b i + j+ k,

Æ = y z x$ $ $  and c i + j+ k,

Æ = z x y$ $ $  then a b c

Æ Æ Æ¥ ¥( ) is :

(a) Parallel to ( ) $ ( ) $ ( ) $y z z x x y- - -i + j+ k

(b) Orthogonal to $ $ $
i + j+k

(c) Orthogonal to ( ) $ ( ) $ ( ) $y z z x x y+ + +i + j+ k,

(d) Orthogonal to x y z$ $ $
i + j+ k

17. If a line has a vector equation, r 2i +6j+ i 3j)

Æ = $ $ ($ – $l  then which of the following statements
holds good ?
(a) the line is parallel to 2i +6j

$ $
(b) the line passes through the point 3i +3j

$ $
(c) the line passes through the point $ $

i +9j

(d) the line is parallel to xy plane
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18. Let M N P, ,   and Q be the mid points of the edges AB CD AC, ,  and BD respectively of the
tetrahedron ABCD. Further, MN is perpendicular to both AB and CD and PQ is perpendicular to
both AC and BD. Then which of the following is/are correct :
(a) AB CD= (b) BC DA=
(c) AC BD= (d) AN BN=

19. The solution vectors r
Æ

 of the equation r i j k

Æ¥ = +$ $ $  and r j k i

Æ¥ = +$ $ $ represent two straight lines
which are :
(a) Intersecting (b) Non coplanar (c) Coplanar (d) Non intersecting

20. Which of the following statement(s) is/are incorrect ?

(a) The lines x y z-- = +- = +-4
3

6
1

6
1

 and x y z-- = -- = -1
1

2
2

3
2

 are orthogonal

(b) The planes 3 2 4 3x y z- - =  and the plane x y z- - = 3 are orthogonal
(c) The function f x e e x( ) ( )= +-ln 2  is monotonic increasing "  x RŒ
(d) If g is the inverse of the function, f x e e x( ) ln ( )= +-2  then g x e ex( ) ln ( )= - -2

21. The lines with vector equations are; r i j+ i +3j k1

Æ = - + - +3 6 4 2$ $ ( $ $ $ )l  and 

r i j+ i + j k2

Æ = - + - +2 7 4$ $ ( $ $ $ )m  are such that  :

(a) they are coplanar
(b) they do not intersect
(c) they are skew
(d) the angle between them is tan ( / )-1 3 7

1. (b, c, d) 2. (a, c) 3. (a, b, c) 4. (a, d) 5. (a, c) 6. (a, c)

7. (a, b, c) 8. (a, c, d) 9. (a, d) 10. (c, d) 11. (a, d) 12. (b, d)

13. (b, c, d) 14. (a, b, c) 15. (a, d) 16. (a, b, c, d) 17. (b, c, d) 18. (a, b, c, d)

19. (b, d) 20. (a, b) 21. (b, c, d)
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Paragraph for Question Nos. 1 to 3
The vertices of D ABC are A( , , ),2 0 0  B( , , ),0 1 0  C ( , , )0 0 2 . Its orthocentre is H and
circumcentre is S. P is a point equidistant from A B C, ,  and the origin O.

1. The z-coordinate of H is :
(a) 1 (b) 1/2 (c) 1/6 (d) 1/3

2. The y-coordinate of S is :
(a) 5/6 (b) 1/3 (c) 1/6 (d) 1/2

3. PA is equal to :

(a) 1 (b) 2 (c) 3
2

(d) 3
2Paragraph for Question Nos. 4 to 6

Consider a plane p : r n

Æ Æ◊ = d (where n
Æ

 is not a unit vector). There are two points A( )a

Æ
 and 

B( )b

Æ
 lying on the same side of the plane.

4. If foot of perpendicular from A and B to the plane p are P and Q respectively, then length of PQ
be:

(a) |( ) |

| |

b a n

n

Æ Æ Æ
Æ- ◊ (b) |( ) |b a n

Æ Æ Æ- ◊ (c) |( ) |

| |

b a n

n

Æ Æ Æ
Æ- ¥ (d) |( ) |b a n

Æ Æ Æ- ¥
5. Reflection of A( )a

Æ
 in the plane p has the position vector :

(a) a

n

a n n

Æ Æ Æ Æ Æ+ - ◊2
2( )

( )d (b) a

n

a n n

Æ Æ Æ Æ Æ- - ◊1
2( )

( )d

(c) a

n

a n n

Æ Æ Æ Æ Æ+ + ◊2
2( )

( )d (d) a

n

n

Æ Æ Æ+ 2
2( )

6. If a plane p1 is drawn from the point A( )a

Æ
 and another plane p 2 is drawn from point B( )b

Æ
parallel to p , then the distance between the planes p1 and p 2 is :

(a) |( ) |

| |

a b n

n

Æ Æ Æ
Æ- ◊ (b) |( ) |a b n

Æ Æ Æ- ◊ (c) |( ) |a b n

Æ Æ Æ- ¥ (d) |( ) |

| |

a b n

n

Æ Æ Æ
Æ- ¥
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Paragraph for Question Nos. 7 to 9
Consider a plane : ( $ $ $ ) ,r i j k

Æ◊ + - =’ 2 5  a line L 1 3 2 2 3: ( $ $ $ ) ( $ $ $ )r i j k i j k

Æ = - + + - -l  and a

point A( , , ).3 4 1-  L2 is a line passing through A intersecting L 1 and parallel to plane P .

7. Equation of L2 is :

(a) r i j k

Æ = + + - + - Œ( ) $ ( ) $ ( ) $ ;1 2 3 1l l l l R

(b) r i j k

Æ = + - - + + Œ( ) $ ( ) $ ( ) $ ;3 4 2 1 3l l l l R

(c) r i j k

Æ = + - + + - Œ( ) $ ( ) $ ( ) $ ;3 4 3 1l l l l R

(d) None of the above
8. Plane containing L 1 and L2 is :

(a) parallel to yz-plane (b) parallel to x-axis
(c) parallel to y-axis (d) passing through origin

9. Line L 1 intersects plane P at Q and xy-plane at R the volume of tetrahedron OAQR is :
(where ‘ ’O  is origin)

(a) 0 (b) 14
3

(c) 3
7

(d) 7
3Paragraph for Question Nos. 10 to 11

Consider three planes :
2 6 8x py z+ + = ; x y qz+ + =2 5 and x y z+ + =3 4

10. Three planes intersect at a point if :
(a) p q= π2 3, (b) p π 2 , q π 3 (c) p π 2 , q = 3 (d) p = 2 , q = 3

11. Three planes do not have any common point of intersection if :
(a) p q= π2 3, (b) p qπ π2 3, (c) p qπ =2 3, (d) p q= =2 3,Paragraph for Question Nos. 12 to 14

The points A B,   and C with position vectors a b

Æ Æ
,  and c

Æ
 respectively lie on a circle centered at

origin O. Let G and E be the centroid of DABC and DACD respectively where D is mid point of 
AB.

12. If OE and CD are mutually perpendicular, then which of the following will be necessarily true ?

(a) | | | |b a c a

Æ Æ Æ Æ- = - (b) | | | |b a b c

Æ Æ Æ Æ- = -
(c) | | | |c a c b

Æ Æ Æ Æ- = - (d) | | | | | |b a c a b c

Æ Æ Æ Æ Æ Æ- = - = -
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13. If GE  and CD are mutually perpendicular, then orthocenter of DABC must lie on :
(a) median through A (b) median through C
(c) angle bisector through A (d) angle bisector through B

14. If [ ] [ ]AB AC AB AC AE AG AE AG

æÆ æÆ æÆ æÆ æÆ æÆ æÆ æÆ¥ = ¥l , then the value of l  is :

(a) –18 (b) 18 (c) –324 (d) 324Paragraph for Question Nos. 15 to 16
Consider a tetrahedron D —ABC with position vectors if its angular points as 

               A B( , , ); ( , , )1 1 1 1 2 3  ;  C( , , )1 1 2

and centre of tetrahedron 3
2

3
4

2, ,ÊËÁ ˆ̃̄ .

15. Shortest distance between the skew lines AB and CD :

(a) 1
2

(b) 1
3

(c) 1
4

(d) 1
5

16. If N be the foot of the perpendicular from point D on the plane face ABC then the position vector 
of N are :
(a) ( , , )-1 1 2 (b) ( , , )1 1 2- (c) ( , , )1 1 2- (d) ( , , )- -1 1 2Paragraph for Question Nos. 17 to 18

In a triangle AOB R,  and Q are the points on the side OB and AB respectively such that 
3 2OR RB=  and 2 3AQ QB= . Let OQ and AR intersect at the point P (where O is origin).

17. If the point P divides OQ in the ratio of m: ,1  then m is :

(a) 2
19

(b) 2
17

(c) 2
15

(d) 10
9

18. If the ratio of area of quadrilateral PQBR and area of DOPA is ab  then ( )b a-  is (where a and b
are coprime numbers) :
(a) 1 (b) 9 (c) 7 (d) 0

1. (d) 2. (c) 3. (d) 4. (c) 5. (a) 6. (a) 7. (c) 8. (b) 9. (d) 10. (b)

11. (c) 12. (a) 13. (b) 14. (d) 15. (b) 16. (b) 17. (d) 18. (d)
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1. Column-I Column-II
(A) Lines x y z-- = + = -1

2
2

3 1
 and 

r

Æ = - + + + +( $ $ $) ( $ $ $)3i j k t i j k  are

(P) Intersecting

(B) Lines x y z+ = - = +5
1

3
7

3
3

 and  

x y z x y z- + - = = + - +2 4 0 2 3 5 are

(Q) Perpendicular

(C) Lines ( , , )x t y t z t= - = - + = - -3 2 1 3 2  and

r

Æ = + + + + - -( )$ ( ) $ ( ) $t i t j t k1 2 3 9  are 

(R) Parallel

(D) Lines r
Æ = + - + - -( $ $ $) ( $ $ $)i j k t i j k3 2  and

r

Æ = - - + + - +ÊËÁ ˆ̃̄( $ $ $) $ $ $i j k s i j k2 5 2 3
4

 are 

(S) Skew

 (T) Coincident

2. Column-I Column-II
(A) If a b

Æ Æ
,  and c

Æ
 are three mutually perpendicular vectors

where | | | | ,a b

Æ Æ= = 2   | |c

Æ = 1, then 

[ ]a b b c c a

Æ Æ Æ Æ Æ Æ¥ ¥ ¥  is 

(P) –12

(B) If a

Æ
 and b

Æ
 are two unit vectors inclined at p

3
, then 

16 [ ( ) ]a b a b b

Æ Æ Æ Æ Æ+ ¥  is 

(Q) 0

(C) If b
Æ

 and c
Æ

 are orthogonal unit vectors and b c a

Æ Æ Æ¥ =
then [ ]a b c a b b c

Æ Æ Æ Æ Æ Æ Æ+ + + +  is 

(R) 16

(D) If [ ] [ ] [ ]x y a x y b a b c

Æ Æ Æ Æ Æ Æ Æ Æ Æ= = = 0, each vector being a

non-zero vector, then [ ]x y c

Æ Æ Æ
 is

(S) 1

 (T) 4

 386 Advanced Problems in Mathematics for JEE 
Exercise-4 : Matching Type Problems



3.  Column-I Column-II
(A) The number of real roots of equation 

2 3 4 9 0x x x x+ + - =  is l , then l2 7+  is divisible by
(P) 2

(B) Let ABC be a triangle whose centroid is G, orthocenter
is H and circumcentre is the origin ‘ ’ .O  If D is any point
in the plane of the triangle such that not three of 
O A B C, , ,  and D are collinear satisfying the relation 

AD BD CH HG HD
æÆ æÆ æÆ æÆ æÆ+ + + =3 l , then l + 4 is divisible by 

(Q) 3

(C) If A (adj A) ,= ÈÎÍ ˘̇̊10 0
0 10  then 5 2| |A -  is divisible by (R) 4

(D) a b c
Æ Æ Æ

, ,  are three unit vector such that a b c
Æ Æ Æ+ = 2 ,

then  | |6 8a b
Æ Æ-  is divisible by

(S) 6

(T) 10

1. A Æ Q, S; B Æ R; C Æ P, Q; D Æ P

2. A Æ R; B Æ P; C Æ S; D Æ Q

3. A Æ P, R; B Æ P, Q, S ; C Æ P, Q, R, S; D Æ P, T
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1. A straight line L intersects perpendicularly both the lines :
x y z+ = + = --2

2
6

3
34

10
 and x y z+ = -- = --6

4
7

3
7

2
,

then the square of perpendicular distance of origin from L is
2. If $ , $

a b and $c are non-coplanar unit vectors such that [ $ $ $] [ $ $ $ $ $ $ ]ab c b c c a a b= ¥ ¥ ¥ , then find the
projection of $ $b c+  on $ $

a b¥ .
3. Let OA OB OC, ,  be coterminous edges of a cuboid. If l m n, ,  be the shortest distances between the

sides OA OB OC, ,  and their respective skew body diagonals to them, respectively, then find 
1 1 1

1 1 1

2 2 2

2 2 2

l m n

OA OB OC

+ +ÊËÁ ˆ̃̄
+ +ÊËÁ ˆ̃̄ .

4. Let OABC be a  tetrahedron whose edges are of unit length. If OA a

æÆ Æ= , OB b

æÆ Æ=  and d

OC a b a b

æÆ Æ Æ Æ Æ= + + ¥a b( ) ( ), then ( )ab 2 = p
q

 where p and q are relatively prime to each other.

Find the value of q
p2

ÈÎÍ ˘̇̊ where []◊  denotes greatest integer function.

5. Let v

Æ
0 be a fixed vector and v

Æ = ÈÎÍ ˘̇̊
0

1
0 . Then for n ≥ 0 a sequence is defined 

v v v

Æ + Æ + + Æ= + ÊËÁ ˆ̃̄ -ÈÎÍ ˘̇̊
n n

n n
1

1 1

0
1
2

0 1
1 0  then lim .

n
nÆ• Æ = ÈÎÍ ˘̇̊

v
ab  Find ab .

6. If A is the matrix 1 3
1 1

--ÈÎÍ ˘̇̊, then A A A A a
b

n
n- + + -ÊËÁ ˆ̃̄ + • = ÈÎ+1

3
1
9

1
3

3
13

1
1

2 3 1...... ...... Í ˘̇̊ .

Find a
b

.

7. A sequence of 2 2¥  matrices { }M n  is defined as follows M
n n

n
k

n
k

n

k

n= + +++ ++=Â
1

2 1
1

2 2
2 2
2 2

2 1
2 10

( )! ( )!
( )!
( )!

( )!
( )!k

n

=Â
È
Î
ÍÍÍÍ

˘
˚
˙̇̇
˙0

then lim
nÆ• det. ( ) .M en = - -l 1  Find l .

8. Let | | ,| |a b

Æ Æ= =1 1 and | |a b

Æ Æ+ = 3. If c

Æ
 be a vector such that c a b a b

Æ Æ Æ Æ Æ= + - ¥2 3( ) and 

p = ¥ ¥Æ Æ Æ
|( ) |,a b c  then find [ ]p2  . (where [ ] represents greatest integer function).
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9. Let r a b b c c a

Æ Æ Æ Æ Æ Æ Æ= ¥ + ¥ + ¥( )sin ( )cos ( )x y 2 , where a b c

Æ Æ Æ
, ,  are non-zero and non-coplanar

vectors. If r
Æ

 is orthogonal to a b c

Æ Æ Æ+ + , then find the minimum value of 4
2

2 2p ( )x y+ .

10. The plane denoted by ’ + + + =1 4 7 4 81 0: x y z  is rotated through a right angle about its line
of intersection with the plane ’ + + =2 5 3 10 25: x y z . If the plane in its new position be
denoted by ’, and the distance of this plane from the origin is 53 k where k NŒ , then find k.

11. ABCD is a regular tetrahedron, A is the origin and B lies on x-axis. ABC lies in the xy-plane 

| |AB

Æ = 2. Under these conditions, the number of possible tetrahedrons is :

12. A B C D, , ,  are four points in the space and satisfy | |AB

Æ = 3, | |BC

Æ = 7, | |CD

Æ = 11 and | |DA

Æ = 9.

Then find the value of AC BD

Æ Æ◊  .

13. Let OABC be a regular tetrahedron of edge length unity. Its volume be V  and 6V p q= /  where 
p and q are relatively prime. The find the value of ( )p q+  :

14. If a
Æ

 and b
Æ

 are non zero, non collinear vectors and a a b1

Æ Æ Æ= +l 3 ; b a b1

Æ Æ Æ= +2 l ; c a b1

Æ Æ Æ= + .
Find the sum of all possible real values of l so that points A B1 1, , C1 whose position vectors are 

a b c1 1 1

Æ Æ Æ
, ,  respectively are collinear is equal to .

15. Let P and Q are two points on curve y x x x= -ÊËÁ ˆ̃̄ + - +log log1
2

2
21

2
4 4 1 and P is also on 

x y2 2 10+ = . Q lies inside the given circle such that its abscissa is integer. Find the smallest

possible value of OP OQ

Æ Æ◊  where ‘ ’O  being origin.

16. In above problem find the largest possible value of | |PQ

Æ
 .

17. If a b c, ,  , l, m n R, { }Œ - 0  such that al bm cn+ + = 0, bl cm an+ + = 0, cl am bn+ + = 0. If a b c, ,
are distinct and f x ax bx cx( ) .= + + +3 2 2  Find f( )1 :

18. Let mÆ  and nÆ are unit vectors and wÆ is vector such that m n m wÆ Æ Æ Æ¥ + =  and w m nÆ Æ Æ¥ = . The find

the value of [ ]m n wÆ Æ Æ
 .

1. 5 2. 1 3. 2 4. 5 5. 2 6. 3 7. 1

8. 5 9. 5 10. 4 11. 8 12. 0 13. 3 14. 2

15. 4 16. 2 17. 2 18. 1

ooo
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