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Exercise-1 : Single Choice Problems ‘ M

. Range of the function f(x) =log,(2 —logﬁ(16 sin? x + 1D)is:

(@ [0,1] (b) (-o0,1] © [-1,1] (d) (—o0,00)

|x=b|

. The value of a and b for which |e —a|=2, has four distinct solutions, are :

(@) ae(-3,0),b=0 (b) ae(2,0),b=0 () ae@,0),beR (d) ae(2,0),b=a
. The range of the function :

_ 1. _
f(x) =tan 1x+£s1n Ly

(@ (-=n/2,1/2) (b) [-n/2,n/2]1-{0} (o) [-m/2,m/2] (d) (-3n/4,31/4)
. Find the number of real ordered pair(s) (x, y) for which :

1657+ +16%Y" =1

@ o (b) 1 () 2 @ 3

|x|
. The complete range of values of ‘ @’ such that (2) =x2 — ais satisfied for maximum number

of values of x is :

(@ (-o,-1) (b) (~o0,%0) © (-1,1D (d) (-1,

. For a real number x, let [x] denotes the greatest integer less than or equal to x. Let f:R — R be
defined by f(x) =2x + [x] + sin xcos x. Then fis :

(a) One-one but not onto (b) Onto but not one-one
(c) Both one-one and onto (d) Neither one-one nor onto
2
. The maximum value of sec ! M is :
2(x2 +2)

5n 5n 2n
i b & R faldd
(@ - (b) B (@] (d 3
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10.

11.

12.

13.

14.

15.

16.

17.

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

3
fl) = % + %xz + bx + 10 is an injective mapping V x € R :

(@) 13 (b) 14 (c) 15 (d) 16

. Let A be the greatest value of the function f(x) =log,[x], (where [-] denotes greatest integer

function) and B be the least value of the function g(x) =|sin x|+|cos x|, then :

(a) A>B (b) A<B (c) A=B (d 2A+B=4

Let A =[a,) denotes domain, then f:[a,») — B, f(x) = 2x2 —3x2 + 6 will have an inverse for
the smallest real value of a, if :

(@) a=1,B=[5,x) (b) a=2,B=[10,0) (c) a=0,B=[6,0) (d) a=-1,B=[1,x)

Solution of the inequation {x} ({x} - D) ({x}+2)>0
(where {} denotes fractional part function) is :
(@ xe(-2,1 (b) x eI (I denote set of integers)
(c) xel[0,1) (d) xe[-2,0)
Let f(x),g(x) be two real valued functions then the function h(x) =2max{ f(x) — g(x),0} is
equal to :
@ f(x) - glx) ~glx) - ()| () f(x) + g(x) —| g(x) - ()|
(© f(x) - g(x) +]glx) — f(x) | (@ f() + g(x) +|g(x) - f(X) |
LetR ={(1,3), (4, 2), (2,4), (2,3), (3, 1)} be arelation on the set A ={1, 2, 3, 4}. The relation
Ris:
(a) a function (b) reflexive (c) not symmetric ~(d) transitive
The true set of values of * K’ for which sin ™ (1 ] = K may have a solution is :
1+sin? x
11 11
(a) |:4;2:| (b) [1,3] @] [6’2} (d [2,4]
A real valued function f(0 satisfies the functional equation

f(x—y) = f(x) f(y) — fla-x) f(a+ y) where ‘d’ is a given constant and f(0) =1, f(2a — x) is
equal to :

@ —f(0) (b) f(x) © fl@+fla-x) (@ f(-x)

Let g:R — R be given by g(x) =3 + 4x if g" (x) = gogogo...... og(x)n times. Then inverse of
g"(x) is equal to :

@ (x+1-4™)-4™™ b) (x-1+4™"4™ (&) (x+1+4™)4™ (d) None of these

x?+2x+a

x? +4x+3a

the set of all real numbers respectively. If f is surjective mapping, then the complete range of a
is :
(a) 0<ax<1 (b) 0<ax<1 (c) 0<ax1 (d O0<ax<1

Let f:D — R be defined as : f(x) = where D and R denote the domain of f and
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18.

19.

20.

21.

22,

23.

24.

25.

If f:(—o0,2]—> (—o0,4], where f(x) =x(4 —x), then f1(x) is given by :

(@ 2-+4-x (b) 2++4-x (@ 2++4-x (d) 2-v4-x

If[5sin x] + [cos x] + 6 =0, then range of f(x) = /3 cos x + sin x corresponding to solution set of
the given equation is : (where [] denotes greatest integer function)

@ [-2,-1) ®) [—3£+2,—1j © [-2,-43) o) {—3*6*4,—1}

5 5

If f:R — R, f(x) =ax + cos x is an invertible function, then complete set of values of a is :
@ (=2,-1vl2) (b)) [-1,1] (© (-o0,-1U[l,0) (d) (-0,-2]U[2,0)

The range of function f(x)=[1+sinx]+ [2 + sin ;C} + {3 +sin ;C} 4.+ [n + sin x} Y x e
n

[0,n],n € N ([] denotes greatest integer function) is :

2
n“+n-2 n(n+1 nn+1
) b
(@ { 2 2 } (b) { 2 }
© {n(n+1) ’nz +n+2,n2 +n+4} 5 {n(n+1) ’nz +n+2}
2 2 2 2 2
2
If f:R > R, f(x) = w’ then the complete set of values of @’ such that f(x)is ontois:
x“+x+1
(@) (=o0,00) (b) (=,0) (¢) (0,) (d) not possible
If f(x) and g(x) are two functions such that f(x)=[x]+[-x] and g(x) ={x}V xeR 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

() f(x) + h(x) > 0 has no solution (d) f(x) —h(x) is a periodic function

Number of elements in the range set of f(x) :{1);} [—B}V x €(0,90); (where [] denotes
X

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

1
fCxP

Then the graph of g(x) = is :
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26.

27.

28.

29.

30.

31.

@)\\i (b)

() (d)
Which of the following function is homogeneous ?
Y e
(a) f(x)=xsiny+ ysinx (b) g(x)=xe* + ye”
© ho=—2 () §Qx) =28
x+y ysinx+y
2x+3 ; x<1
Let f(x) :[ 9 . If the range of f(x) =R (set of real numbers) then number of
a“x+1 ; x>1
integral value(s), which a may take :
(a) 2 (b) 3 (o) 4 (d 5
The maximum integral value of x in the domain of f(x) =log,(log 3 (log 4(x—5))is :
(@ 5 (b) 7 (o) 8 9
) 4 .
Range of the function f(x) =lo (j is :
8 82 VX+2+42—-Xx
1 1
(@ (0,) (b) {2 ,1} (o [1,2] (d [4 , 1}
Number of integers statisfying the equation | x2 + 5x|+|x — x2|=|6x]|is :

(@ 3 () 5 (© 7 @ 9
Which of the following is not an odd function ?

4, 2
(a) 1H(X+X+1J

2

(x +x+1)2

(b) sgn(sgn(x))

(¢) sin(tan x)

(d) f(x),where f(x) + f( jzf(x) ~f[ j VvV xeR —-{0} and f(2) =33

1 1
X X
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32.

33.

34.

35.

36.

37.

38.

39.

40.

Which of the following function is periodic with fundamental period = ?

(@) f(x)=cosx J{ S X

} ; where [] denotes greatest integer function

b) gl = SMXFSITX v

COS X + COS7Xx
(c) h(x)={x} +|cos x| ; where {*} denotes fractional part function
(d) ¢(x) =|cos x|+ In(sin x)

x-1 ; when xisodd
Let f:N— Z and f(x) = zx , then :

= ; when xiseven

(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 surjective
_9l-x
Let g(x) be the inverse of f(x) = 2){72 then g(x) be :
27 +2

(a) logz(iJrsz (b) —1log2(§+xj () 1082(2+j§j (d) 10g2[2+§j

Which of the following is the graph of the curve /| y| =xis ?

i

Range of f(x) =log[,;(9 —x );Where [1denotes G.I.E is :

(@ {1,2} (b) (—=,2) (c) (—oo,log, 5] (d) [log, 5,3]

Ife* +ef() = e, then for f(x) :

(a) Domain is (—0,1) (b) Range is (—o0,1] (¢) Domain is (—0,0] (d) Range is (—0,0]

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=x2 (b) y=sgn(—ez) (©) y=log1/3x (d) y=m+|x|;m>3
If| f(x)+6 - x2] =| f(x) |+]4 - x2| + 2, then f(x) is necessarily non-negaive for :

(@) xel[-2,2] (b) xe(-00,—-2) U(2,0)

© xel-6,V6] @ xel-5,-21U[2,5]

Let f(x) =cos(px) + sin x be periodic, then p must be :

(a) Positive real number (b) Negative real number
(c) Rational (d) Prime
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41.

42.

43.

44.

45.

46.

47.

48.

49.

The domain of f(x) is (0, 1), therefore, the domain of y = f(e*) + f(In|x]) is :

@ Clj ® (-e,-D) © (—L—ZJ (@ (-e=D U0
Let A={1, 2, 3,4} and f: A — Asatisfy f(1) =2, f(2) =3, f(3) =4, f(4 =1

Suppose g: A — A satisfies g(1) =3 and fog = gof, then g=

(@ {(1,3),(2,1,5,2), 4 D} () {(1,3), 2,4, 3, 1), 4,2)}

(0 {(1,3),(2,2),(3,4), 4, 3)} d {(1,3),2,49,3,2), 4, D}

The number of solutions of the equation [y + [y]]=2cos x is :

(where y = % [sin x + [sin x + [sin x]]] and [] = greatest integer function)

(a) O (b)) 1 (© 2 (d) Infinite
i 1
(x?) ex —e X -0
The function, f(x) = (xMsgny)2n*l| 1 1 X neNis:
eX +e X
1 x=0
(a) Odd function (b) Even function
(¢) Neither odd nor even function (d) Constant function
n-1 m
Let f(1) =1, and f(n) =22f(r). Then Zf(r) is equal to :
r=1 r=1
m m-1 _
(@) sy (b) 3™ (¢ 3m! (d) 3° -1
2 2
Let f(x) = X = then fofofo...... of (x)is :
1+x n times
n
b'e X X nx
@ —m—— b)) — @ | —— (d) ———
) n Y, (\/1+x2] V1+nx?
1+ Z rix 1+ Z 1(x
r=1 r=1
Let f:R —> R, f(x) =2x +|cos x|, then fis:
(a) One-one and into (b) One-one and onto
(c) Many-one and into (d) Many-one and onto
Let f:R - R, f(x) =x> + x% + 3x +sin x, then fis :
(a) One-one and into (b) One-one and onto
(c) Many-one and into (d) Many-one and onto
fOO)={x}+{x+1+{x+2}+...... +{x + 99}, then [f(\E)], (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.

51.

S52.

S53.

54.

55.

56.

57.

58.

If | cot x + cosec x| =|cot x|+]|cosec x|; x € [0,2x], then complete set of values of x is :

Y
@ [0,7] ) (072}

© (o,“} U F“ ,271) @ (ngn} U {7“ ,27[}

2 2 2 4
The function f(x) =0 has eight distinct real solution and f also satisfy f (4 + x) = f(4 — x). The
sum of all the eight solution of f(x) =0is:
(a) 12 (b) 32 (c) 16 (d) 15
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 :
@ o (b) 24 (c) 120 (d) 720
Let f: A — B be a function such that f(x) =+/x —2 ++/4 — x, is invertible, then which of the
following is not possible ?

() A=[3,4] (b) A=[2,3] (© A=[2,243]  (d) [2,2V2]
The number of positive integral values of x satisfying {391 = LXJ is:
(where [] denotes greatest integer function)

(a) 21 (b) 22 (o) 23 (d) 24

The domain of function f(x)=log { 1} (2x2 + x —1), where [] denotes the greatest integer
X+
2

function is :

3 1 1 1
@ [2,00] b) @00 © [—2,00)—{2} (@ [2,1]u<1,w>

The solution set of the equation [x]? +[x+1]-3 =0, where [] represents greatest integer
function is :
@ [-1,00u[1,2) (b) [-2,-Du[1,2) (o [1,2) @ [-3,-2)u[2,3)
Which among the following relations is a function ?

2 2
@ x2+y2=r2 (b %+Z72:r2 © y?=4ax (d) x? =4ay

(where a, b, r are constants)
A funciton f:R — R is defined as f(x) =3x2 + 1. Then f‘l(x) is :

x-1

(a) (b) %& 1

() f! does not exist @ \/?
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59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

If £(0) :{2 X, ’;ig,then FCF(0) is given by :

4-x,
4+x , x=20 _J4+x , x>0
€)) f(f(x)):{6_x © %<0 (b) f(f(x))—{ x . x<0
© sy ={* 0 220 @ s =415 0 50

3x% +3x-4 .
—F 1S :

The function f:R — R defined as f(x) =
3 +3x —4x?
(a) One to one but not onto (b) Onto but not one to one
(¢) Both one to one and onto (d) Neither one to one nor onto

The number of solutions of the equation e* —log|x|=0is :
(@ 0 (b) 1 (0 2 @ 3

If complete solution set of e ™ < 4 — x is [a,B], then [a] + [B] is equal to :

(where [] denotes greatest integer function)

(@ o (b) 2 (0 1 d 4

Range of f(x) = \/sin (log (cos(sin x))) is :

(@ [0,1) (b) {0, 1} () {0} @ [1,7]

If domain of y = f(x) is x € [-3,2], then domain of y = f(|[x]]) :

(where [-] denotes greatest integer function)

(@ [-3,2] () [-2,3) (0 [-3,3] (d [-2, 3]

Range of the function f(x) =cot L x} +sin {x} + cos! {x}, where {-} denotes fractional

part function :

3n 3n 3n 3n
@57 @ [ @[50 @]

Let f:R —{z}a R, f(x) = 2x +§ Let £,00 = F(), £, () = f(f,1(x)) forn>2,n e N, then
X —

F2008 () + f2009(X) =

2x2 +5 x%2+5 2x% -5 x? -5

b d
(@) 2x -3 ®) 2x -3 © 2x -3 S 2x -3
2 4
Range of the function, f(x) = (+x+x 3)(1 tx) ,forx>0is:
X

(@) [0,) (b) [2,) (c) [4,2) (d) [6,x)
The function f:(—o0,3]—> (0,e” ] defined by f(x) = ex3_3x2_9x+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.

70.

71.

72.

73.

74.

75.

76.

V4 —x?

If f(x) =sin {log( J}, x € R, then range of f(x) is given by :
- X
(a [-1,1] (b) [0, 1] (© (-1, (d) None of these
Set of values of @’ for which the function f:R — R, given by f(x) = x3 +(a@a+2)x? +3ax+10
is one-one is given by :
(@ (-o,1Jul4,0) (b) [1,4] (o) [1,) (d) [—0,4]
If the range of the function f(x) =tan " (3x2 + bx +¢) is [O,gj; (domain is R), then :
(a) b%=3c (b) b2 =4c (© b%=12¢ (d) b2 =8¢
Let f(x) =sin"! x —cos ! x, then the set of values of k for which of | f(x) |=k has exactly two

distinct solutions is :

i T T 3n 3n
(@ (O,zil (b) (0,2] () I:Z’Zj (@ ‘:7'5,2:|

(x+1)3 ; x<1

) . If f(x) is invertible, then the
Inx+(b*-3b+10) ; x>1

Let f:R — R is defined by f(x) :{

set of all values of ‘b’ is :
(@ {1,2} b ¢ (o) {2,5} (d) None of these

Let f(x) is continuous function with range [-1, 1] and f(x) is defined V xeR. If
PYACORNARICO]

= th f is :

8(x) ), FT en range of g(x) is
2

(@ [0, 1] ®) [0S
e“ -1

2 )
@ |0, 2 @ | ==+t
e? +1 e +1
Consider all functions f:{1,2, 3, 4} — {1, 2, 3, 4} 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 () 12 (@ 16
Consider the function f: R — {1} - R — {2} given by f(x) = 2x1‘ Then :

x —
(a) fis one-one but not onto (b) fis onto but not one-one

(c) fis neither one-one nor onto (d) fis both one-one and onto
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77.

78.

79.

80.

81.

82.

83.

84.

85.

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

function g(x) = % f(2x+1) isequal to:

(a) [-2,4] (b) [-1,2] (o) [-3,9] (d [-2,2]
4 4
Let f:R —> R and f(x) :x(x D Gt D) + x +2,thenf(x) is :
x%+x+1
(a) One-one, into (b) Many-one, onto
(c) One-one, onto (d) Many one, into
Let f(x) be defined as :
| x| 0<x<1
f)=<x-1|+|x-2| 1<x<2
| x -3 2<x<3

The range of function g(x) =sin(7(f(x)) is :
11
(@ [0, 1] (b) [-1,0] (@ [—2,2} @ [-1,1]
If [x]2 —~7[x]+10<0 and 4[_y]2 —16[y]l+ 7 <0, then [x + y] cannot be ([-] denotes greatest
integer function) :

(a) 7 (b) 8 (© 9 (d) both (b) and (c)
Let f:R — R be a function defined by f(x) = M , then
e +e*
(a) f(x) is many one, onto function (b) f(x)is many one, into function
(c) f(x) is decreasing function V x € R (d) f(x) is bijective function
The function f(x) satisfy the equation f(1-x) +2 f(x) =3x V x € R, then f(0) =
(a) -2 (b) -1 () O (d1
Let f:[0,5]— [0,5] be an invertible function defined by f(x) = ax? + bx + c,where a,b,c e R,

abc # 0, then one of the root of the equation cx? + bx +a=01s :
(@ a (b) b (e) ¢ (d a+b+c
Let f(x) = x2 + A x + pcos x,A being an integer and p is a real number. The number of ordered

pairs (A ,u) for which the equation f(x) =0 and f( f(x)) =0 have the same (non empty) set of
real roots is :

(a) 2 () 3 (0 4 (d) 6
Consider all function f:{1,2,3,4} — {1,2,3,4} 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 (o) 12 (d) 16
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86.

87.

88.

89.

90.

91.

Which of the following is closest to the graph of y =tan(sinx), x>0 ?

y

@ 1 (b)

o
<
v
<
o
<
N
x

)] (d o

Consider the function f:R —{1} - R — {2} given by f(x) = z—xl Then
X —
(a) fis one-one but not onto (b) fis onto but not one-one
(c) fis neither one-one nor onto (d) fis both one-one and onto
If range of function f(x) whose domain is set of all real numbers is [-2,4], then range of

function g(x) = % f(2x+1isequal to:

(@ [-2,4] (b) [-1,2] (o) [-3,9] (d [-2,2]
4 4
Let f:R — R and f(x) = x(x 4 1)2(x D +x7 42 ,then f(x) is :
x“+x+1
(a) One-one, into (b) Many one, onto (c) One-one, onto (d) Many one, into
Let f(x) be defined as
| x| 0<x<1
f() =4]x-1|+|x=-2] 1<x<2
|x -3 2<x<3
The range of function g(x) =sin(7( f(x)) is :
@ [0,1] ® [-1,0] © [—; ﬂ () [-1,1]

The number of integral values of x in the domain of function f defined as

f(x) =In|In| x| + /7] x|-| x|*>~10 is :

(@ 5 () 6 © 7 (d) 8
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92.

93.

94.

95.

96.

97.

98.

The complete set of values of x in the domain of function f(x) = \/log xt2{x} ([x]2 —5[x]1+7)

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

@ [—;,Oju(;,l)u(z,oo) ®) 0, U
2 1 1 1
_710 7;1 1: d _7’0 7’1 1’

© ( 3 ju(s )U( y ()( 3 )U(S ju( “

The number of integral ordered pair (x, y) that satisfy the system of equation|x + y —4|=5and

|x=3|+|y —1|=51is/are :

(a 2 (b) 4 (o) 6 (d) 12
xZ+ax+1

Let f:R — R,where f(x) =——————.Then the complete set of values of‘ a’ such that f(x) is
xZ+x+1

onto is :

(@) (~o0,00) (b) (—,0) (©) (0,) (d) Empty set

If A={1,2,3,4} and f: A — A, then total number of invertible function ‘ f’ such that f(2) =2,

f(4) = 4, f(1) =1is equal to :
@ 1 (b) 2 © 3 d) 4

The domain of definition of f(x) :log(xzixﬂ)(sz —-7x+9)is:
(@ R (b) R -{0} (o) R-{0,1} (d R {1}
If A={1,2,3,4}, B={1,2,3,4,5,6} and f:A — B is an injective mapping satisfying f(i) #1,

then number of such mappings are :

(a) 182 (b) 181 (¢) 183 (d) none of these

Let f(x) = x?-2x-3 ;x>land g(x) =1+ \/m ; X > —4 then the number of real solutions of
equation f(x) = g(x) is/are

(@ o0 (b) 1 (© 2 d 4
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Answers

1.| (b) 2.| () 3.| () 4. (b) 5. (d) 6. (a) 7. (d) 8.| (o) 9./(c) | 10.| (a)
11. . (b) | 12.|(¢) | 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.| (¢) | 72.|(a)| 73.|(@)| 74./(d)| 75./ ()| 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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Exercise-2 : One or More than One Answer is/are Correct o b

. Let f(x) =cos ! [

2x 0<x<2

. f(x) is an even periodic function with period 10. In [0, 5], f(x) = 3x2 -8 2<x<4. Then:

10x 4<x<5
f(=13) - f(1D _17
f(13) + f(-11) 21
(c) f(5) is not defined (d) Range of f(x)is [0, 50]

(@ f(-4)=40 (b)

. Let f(x) =||x? — 4x + 3| =2|. Which of the following is/are correct ?

(a) f(x) =m has exactly two real solutions of different sign V m > 2
(b) f(x) =m has exactly two real solutions ¥V m € (2 ,) w {0}
(¢) f(x) =m has no solutions Vm <0
(d) f(x) =m has four distinct real solution ¥ m € (0,1)
1—tan? (x/2) J
1+ tan? (x/2)

Which of the following statement(s) is/are correct about f(x) ?
(a) Domainis R (b) Range is [0, ]
(©) f(x)is even (d) f(x) is derivable in (xt,27)

. [log | x||=| k — 1| - 3 has four distinct roots then k satisfies : (where | x|<e?,x #0)

(@) (—4,-2) (b) (4,6) (© (e, (d (e?,e™)

. Which of the following functions are defined for all x e R ?

(Where [] = denotes greatest integer function)
(@) f(x) =sin[x] + cos[x] (b) f(x) =sec - (1+ sin? X)

(c) f(x):\/Z+cosx+c052x (d) f(x)=tan(In(1+|x|))

x? O<x<2

X+ 2 x>3

@ (A2 o 1A A3))- )

(@ fOOF(2))) = f(D @ foffe..... f(4))...)=2012

1004 times

. Let f(x) = {Zx —3 2<x<3,then the true equations :

2n 57

. Let f:[3 ,3} — [0,4] be a function defined as f(x) = V3 sinx —cosx + 2 ,then :

@ f‘l(l):% ® flD=x © f‘1(2)=%n ) f‘1(2)=%‘
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8. Let f(x) be invertible function and let f ~1(x) be its inverse. Let equation f( f 1) = f 100

10.

11.

12.

13.

. The function f(x) = cos ! x +cos™? {)2( 4

has two real roots a and  (with in domain of f(x)), then :

(a) f(x) =x also have same two real roots

®d f ~1(x) = x also have same two real roots

@ fx=f ~1(x) also have same two real roots

(d) Area of triangle formed by (0, 0), (o, f()), and (B, f(B)) is 1 unit

V3—3x2J
————— |, then

2

(a) Range of f(x)is {n ,1011 (b) Range of f(x) is [n ’Sn}

33 3° 3
() f(x)is one-one for x € [—1,;} (d) f(x)is one-one for x e B s 1}
Let f:R — R defined by f(x) —cos! (—{-x}), where {x} is fractional part function. Then
which of the following is/are correct ?
(a) fismany-one but not even function (b) Range of f contains two prime numbers
(c) fis aperiodic (d) Graph of f does not lie below x-axis
Which option(s) is/are true ?

(@ f:R—>R, f(x)= e e s many-one into function
(b) f:R—> R, f(x)=2x +|sin x| is one-one onto
2
() f:R—>R, f(x)= X~ +4x+30 is many-one onto
x?-8x+18

2 —
(d) f:R—>R, f(x)= 2xT xS is many-one into

7x% +2x+10

If h(x) :[lnx} +{lne}, where [] denotes greatest integer function, then which of the
e X

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 function

If f(x) ={ x33 e , then :

x° 5 x¢Q

(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.

15.

16.

17.

18.

19.

Let f(x) be a real valued continuous function such that
1
f(0) :5 and f(x+y)=f()fla-y)+ f(y¥) fla—x)V x,y €R,

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

© f(x) :é ) fl)=2X

2x 0<x<2

f(x) is an even periodic function with period 10. In [0, 5], f(x) = 3x% -8 2<x<4.Then:
10x 4<x<5

f-13) - fan 17

—4) =40 b =
@) S ® @ 2
(c) f(5) is not defined (d) Range of f(x)is [0, 50]
-X
For the equation € _ _) which of the following statement(s) is/are correct ?

1+x
(a) when X €(0,%) equation has 2 real and distinct roots
(b) when X e (—o0,— e?) equation has 2 real and distinct roots
(c) when X € (0,%) equation has 1 real root
(d) when A € (—e,0) equation has no real root

For x e R ™, 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) ¥ | tan (b) L cot &= (0 L tan —— (d L cot -

V28 V2 8 V212 V2
The equation |[x —1|+a|=4,aeR, has :
(a) 3 distinct real roots for unique value of a. (b) 4 distinct real roots for a € (—oo,—4)
(¢) 2 distinct real roots for |a|< 4 (d) no real roots for a> 4
Let f,, (x) =(sin x) Yn | (cosx) ,X€R, then :

(a) fz(x)>1forallxe[2kn,(4k+1)gj,kel
() fy(x)=1for x=2kn, kel

© f,(0> f3(x) forallxe(an,(4k+1)gj,kel
(A f300)> fs () for allxe(an,(4k+1)gj,keI

(Where I denotes set of integers)
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X2

20. If the domain of f(x) = lcos_1 llogS ( 3 ]:l where, x > 0 is[a, b] and the range of f(x)is[c,d],
T

then :

(a) a,b are the roots of the equation x*-3x3 —x+3=0

(b) a,b are the roots of the equation x*—x%+x?2-2x+1=0
(© a®+d®=1

(d) a?+b%+c2+d*=11

re

21. The number of real values of x satisfying the equation ; {ZX; 1} +[ c 5

4x + 5} 3x-1
= a
greater than or equal to {[-] denotes greatest integer function):
(@ 7 (b) 8 (© 9 (d) 10
22. Let f(x) = siné[zj + cos(’(zj If £ (x) denotes n® derivative of f evaluated at x. Then which

of the following hold ?
2014,y _ 3 2015y _ 3 2010( | _ 2011( ) _3
@ 0= o) 0= © f (zj 0o @ f [2j -

23. Which of the following is(are) incorrect ?
(a) If f(x) =sinx and g(x) =In x then range of g( f(x)) is [-1,1]
() Ifx?+ax+9>xVxeRthen-5<a<7?
1

(© I F(x) = (2011 — x2°12) 2012 then f( £(2)) :%
2
(d) The function f:R — R defined as f(x) = X" +4x+30 is not surjective.
x?-8x+18

24. If [x] denotes the integral part of x for real x, and

1 1 1 1 1 1 3 1 199
S=l—|+|—+—|+|+—|+| =+ —]..... +| =+ then
4 4 200 4 100 4 200 4 200

(a) S isacomposite number (b) Exponent of S in @ is 12
(¢) Number of factors of S is 10 @ 28 C, is max when r =51
o Answers 7
1.| (a, b,d) 2.| (a,b,c, d) 3. (c,d) 4.| (a,b) 5.| (a,b,0) 6.| (a,b,c,d)
7. (a, d) 8.| (a,b,0) 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, ) 24. (a, b)
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Paragraph for Question Nos. 1 to 3
Let f(x) =log{x} [x]
8(x) =log (,y {x}
h(x) log,q {x}

where [ ], { } denotes the greatest integer function and fractional part fucntion respectively.

1. For x € (1,5) the f(x) is not defined at how many points :
(@ 5 (b) 4 (0 3 (d 2
2. If A={x: x e domain of f(x)}and B ={x: x e domain of g(x)} thenV x € (1,5), A — Bwill be :

(a (2,3) (b) (1, 3) © @,2 (d) None of these
3. Domain of h(x) is:
(a) [2,) (b) [1,) (c) [2,00) —{I} (d RY —{I}

I denotes integers.

Paragraph for Question Nos. 4 to 6
0 is said to be well behaved if it lies in interval [O,;}. They are intelligent if they make

domain of f + gand g equal. The values of 6 for which h(0) is defined are handsome. Let

£ =10 x2 —2(0% —3) x ~ 126, g(x) =In (x % — 49),

0
h(6) =1n['|‘4cos2 tdt — 02

] , where 0 is in radians.
0

4. Complete set of values of 6 which are well behaved as well as intelligent is :

37 (5 n| (6 ]

b == d)|=,=

(){42} (){ 8} () 62 ()_72_
5. Complete set of values of 6 which are intelligent is :

6 7 T (1 6] (1 n]

b) | 0,— == =, =

(){72} ()(3} (C)_47_ ()_22_

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

T (3 =] (3 n]

0,— b =,= d|=,=

(a)( 2} (){72} © 22 ()_52_
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10.

11.

12.

13.

14.

Paragraph for Question Nos. 7 to 8

Let f(x) =2 —|x —3],1< x<5 and for rest of the values f(x) can be obtained by using the
relation f(5x) =a f(x)V x eR.

. The maximum value of f(x) in [54,55] foro=21is:

(@) 16 (b) 32 (c) 64 (d 8

. The value of f(2007), taking o =5, is :

(a) 1118 (b) 2007 (c) 1250 (d) 132

Paragraph for Question Nos. 9 to 10
An even periodic function f:R — R with period 4 is such that

_|max.(]x|,x*) ; 0<x<1
9 { X ; 1<x<2

. The value of {f(5.12)} (where {-} denotes fractional part function), is :

(a) {f(3.26)} (b) {f(7.88)} (o {f(2.12)} (d) {f(5.88)}
The number of solutions of f(x) =|3sin x| for x € (-6,6) are :
(@ 5 (b) 3 (o 7 (d 9

Paragraph for Question Nos. 11 to 12

Let f(x) — M
x-3
Range of f(x):
(A R-{3} (b) (—00, ﬂ u(2,0) (0 (—2, ﬂ V(2,0 (d) R
Range of the values of ‘ k’ for which f(x) =k has exactly two distinct solutions :

(a) (—2, ;] () (-2, 1] © (0, ﬂ (d) (-0, -2)

Paragraph for Question Nos. 13 to 14

Let f(x) be a continuous function (define for all x) which satisfies
F30) =5f2(x) + 10 f(x) =120, f2(x) =4 f(x) +3>0and f2(x) -5f(x) +6<0

If distinct positive number b, , b, and b, are in G.P then f(1) +Inb;, f(2) +Inb,, f(3) +Inb;
arein :

(a) AR (b) G.B (c) HP (d) AGP
The equation of tangent that can be drawn from (2, 0) on the curve y =x2 f(sin x) is :

(@) y=24(x+2) (b)) y=12(x+2) () y=24(x-2) (d) y=12(x-2)
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Paragraph for Question Nos. 15 to 16

Let f:[2,00) — [1,0) defined by f(x) = 9 X -4 and g: {g , n} — Adefined by g(x) = SR

sinx —2
be two invertible functions, then

15. f’1 (x) is equal to

(@) 2+44-logy,x (b) 2+ 4+]logy,x () \/4+,/2+log2x(d) \/4—,/2+logzx

16. The set ‘A’ equals to
(@ [5,2] (b) [-2,5] (0 [-5,2] (d) [-5,-2]

Answers

1.| (0 2. (D) 3.| (© 4. (d 5.| (a) 6.| (b) 7./ (b) 8. (@| 9./ ()| 10. ()
11.| (b) | 12.|(a) | 13.|(a)| 14.|(c)| 15./(b)| 16.| (d)
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@ Exercise-4 : Matching Type Problems M

1. If x,y,z €R satisfies the system of equations x + [y]+{z}=12.7, [x]+{y}+ 2z =4.1 and
{xF+y+I[z]=2
(where {} and [] denotes the fractional and integral parts respectively), then match the

following :
Column-| Column-Ii
A [{xr+{yr= P) 7.7
B) [z]+[x]= Q 1.1
(C) | x+{z}= (R) 1
D) z+[yl-{x}= (s) 3
(T) 4

2. Consider ax* + (7a-2b) x> + (12a —14b-¢) x%2 —(24b+7c) x +1-12¢ = 0, has no real roots
108 (rrey(@x® +(7a—2b) x® + (12a —14b—c) x> —(24b + 7¢) x + 1-120)
\/E\/—sgn(1+ ac +b%)

and f;(x) =

fo(x)=-2+2 logﬁ cos (tan1 (sin(w(cos(m(x + Z)))))j . Then match the following :

Column-I Column-lI
(A) | Domain of f;(x) is P [-3,-2]
(B) | Range of f,(x) in the domain of f; (x) is Q) [-4,-2]
(C) | Range of f,(x) is (R) (—o0,00)
(D) | Domain of f,(x) is (s) (—0,—4] U[-3,0)
(T) [0, 1]

3. Given the graph of y = f(x)

RN

-1 0 1 2

Column-I Column-ll

A) | y=f(1-x) P)

-1 1, 2

e
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(B) | y=f(2x) () 1
T 0 T 2
(© | y=-2f(0 (R) 1
Sz 0 21
D) y=1-f(x) (S)
0 1
Column-I Column-ll
(A) | f(x)=sin?2x —2sin® x (P) | Range contains no natural
number
(B) F() = ﬂ (sin | (sin 7x)) (Q) | Range contains atleast one
T integer
(C) | f(>) =+/In(cos(sin x) (R) | Many one but not even
function
(D) 4 x%+1 (S) | Both many one and even
fl) =tan™ ———= function
x2+43
(T) | Periodic but not odd function
Column-I Column-ll
(A) |If |x? - x|> x? + x, then complete set of (P) (0,)
values of x is
B) |If |x+y|>x-—y, where x>0, then|(Q) (—o0,0]
complete set of values of y is
(C) |Iflog, x>log,(x?), then complete set of (R) [-1,00)

values of x is
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(D) | [x]+2>|x|, (where []denotes the greatest| (S) (0,1]
integer function) then complete set of]
values of x is
(T [1,0)
6.
Column-I Column-ll
(A) | Domain of f(x) =Intan P) {_1 S }
{(x® —6x2 +11x —6) x(e* — D} is 4
(B) Range of f(x) = sin? %+ cos% is Q@ [2,0)
(C) | The domain of function| (R) (1,2) U (3,x)
flo) = \/loguxH)(xz +4x +4) is
(D) x<1. X+2 x<1|(S) [0,0)
et jioa) = { +1 x>1° ;800 = { x>1
Then range of function f(g(x)) is (T) (—0,-3) uU(-2,-D uU(2,x)
1+x;0<x<2 |
7- Letf(x)[l%x;2<x£3 ’
g(x) = f(f(x)) :
Column-I Column-Il
(A) | If domain of g(x)is[a, b]thenb — ais | (P) 1
(B) | If range of g(x) is[c,d]thenc +dis | (Q) 2
Q) | fOfCA2))) + ffCSF(3))), is (R) 3
(D) | m = maximum value of g(x) then| (S) 4
2m —2is :
Answers
1..A->R; B—>S; C—>P; D->Q
2. A>S; B>P; C—>Q; D—>R
3., A->Q; B>R; C>P; D—>S
4. A—>P,Q,S,T; B>Q,R; C—>P,Q,S; D—>P,S
5. A—>Q; B—>P; C—>S; D>R
6. A—>R;, B>P; C>T;, D—>S
7..A->R; B>R; C>R; D> S
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Exercise-5 : Subjective Type Problems R B@. ™ ;

. Let f(x) be a polynomial of degree 6 with leading coefficient 2009. Suppose further, that

f(D =1, f(2) =3, f(8) =5, f(4) =7, f(5) =9, f'(2) =2, then the sum of all the digits of f(6) is

2. Let f(x) = x2 —3x + 1. Find the number of different real solution of the equation f( f(x)) =0.

. If fx+y+D=(/f() + ,/f(y))z V x,y € R and f(0) =1, then f(2) =......

10.

11.

12.

13.

. If the domain of f(x)=+v12-3"* -3 3-x 4 sin™! (2;] is[a,b],thena=......

. The number of elements in the range of the function :

y =sin~! [xz + Z} +cos ! {xz - ;:] where [-] denotes the greatest integer function is

. The number of solutions of the equation f(x-1) + f(x+ 1) =sina, O<a< g, where

— 1_|X| > |X|S1
f(x)‘{ 0, |x>1"

. The number of integers in the range of function f(x) =[sin x]+ [cos x] + [sin x + cos x] is

(where [] = denotes greatest integer function)

. If P(x) is a polynomial of degree 4 such that P(-1) =P(1) =5and P(-2) =P(0) =P(2) =2, then

find the maximum value of P(x).

. The number of integral value(s) of k for which the curve y =v—-x2 =2x and x+ y —k=0

intersect at 2 distinct points is/are
Let the solution set of the equation :

ClIREENE

is [a, b). Find the product ab.

(where [] and {7} denote greatest integer and fractional part function respectively).
1

201W
FUCee (fOOD).....) ={=x}

where f is applied 2013 times and {-} denotes fractional part function.

For all real number x, let f(x) = . Find the number of real roots of the equation

Find the number of elements contained in the range of the function f(x) =[)6C} {_6} Vxe
x

(0,30] (where [] denotes greatest integer function)

Let f(x,y) =x* -y and g(x, y) =2xy.
such that (f(x, y))? = (g(x, y))? =% and f(x,y)-g(x, y):\f

Find the number of ordered pairs (x,y) ?
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Let f(x) = X*S V x € R, then the smallest integral value of k for which f(x)<k VxeR is
Vx? +1
In the above problem, f(x) is injective in the interval x € (—o,a], and A is the largest possible

value of a, then [A] =

(where [x] denote greatest integer < x)
3
The number of integral values of m for which f:R — R ; f(x) = % +(m -1 x% (m+5)x+n

is bijective is :
The number of roots of equation :

((x—l)(x—B) _exj (x+D(x+3)e*
(x-2)(x-4) (x+2)(x+4)

—1](3(3 —cosx) =0
1-x2-2x

The number of solutions of the equation cos™! 5
(x+1

j:n(l—{x}), for x €[0,76] is

equal to. (where {-} denote fraction part function)

Let f(x) =x2 —bx + ¢,bis an odd positive integer. Given that f(x) =0 has two prime numbers

as roots and b + ¢ =35. If the least value of f(x)V x e R is ), then [ ;:

} is equal to
(where [-] denotes greatest integer function)

X

7

min{f(t):0<t<x} ; 0<x<1
3-x ;o 1<x<2

Let f(x) be continuous function such that f(0) =1and f(x) — f ( j =§V Xx € R, then f(42) =

If f(x)=4x3—x2—2x+1 and g(x)z{ and if

1 3 5
A=gl —|+g| = |+gl = |,then2\A =
g@ g@ g@

100 1

Ifx=10)

r=3 (r2 -4)

(where [-] denotes greatest integer function)

Let f(x) :LJFZ, where a,b,c,d are non zero. If f(7) =7, f(11) =11and f(f(x)) = x for all x
X +

,then [x] =

d . Lo . .
except —— . The unique number which is not in the range of f is
c

LetA={x|x2 -4x+3<0,xeR}
B={x|2'* + p<0;x% -2(p+7)x +5<0}

If A c B, then the range of real number p e [a,b] where a,b are integers.
Find the value of (b — a).
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

X4 —Xz

Let the maximum value of expression y = for x>1is B, where p and g are

x®+2x3 -1
relatively prime natural numbers, then p + q=
If f(x) is an even function, then the number of distinct real numbers x such that

f(x):f(“l)is:

xX+2

X+m

The least integral value of m,m e R for which the range of function f(x) = contains the

x“+1
interval [0, 1] is :
Let x1,Xx,,Xx4 satisfying the equation x3 —x2 +Ppx +y=0 are in G.P where X1,Xy,X3 are
positive numbers. Then the maximum value of [3] + [y] + 4 is where [] denotes greatest integer
function is :
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 andn is the number of onto functions g, g: B — A. Then the last digit of n —m is.

n
If z [log 5 r1 =2010, where [] denotes greatest integer function, then the sum of the digits of n
r=1

is :

Let f(x) =ax7+2, where a,b,c,d are non-zero. If f(7) =7, f(11) =11and f(f(x)) =x for all x
cx +

d . S . .
except ——. The unique number which is not in the range of f is
c

It is pouring down rain, and the amount of rain hitting point (x,y) is given by
fx, y) =| x® +2x%y —5xy% —6y3 |. If Mr. A’ starts at (0, 0); find number of possible value(s)
for‘m’ such that y =mux is a line along which Mr. ¢ A’ could walk without any rain falling on him.
Let P(x) be a cubic polynomical with leading co-efficient unity. Let the remainder when P(x) is
divided by x%2 -5x+6 equals 2 times the remainder when P(x) is divided by x% —5x+4.If
P(0) =100, find the sum of the digits of P(5):

Let f(x) =x2 + 10x + 20 . Find the number of real solution of the equation f( f( f( f(x)))) =0

(Inx)(Inx?) +Inx3 +3

If range of f(x) =
In%x+Inx? +2

can be expressed as {Z ,CCJ where a,b,c and d are

prime numbers (not necessarily distinct) then find the value of w.
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 (x2 - 9) then remainder is g(x). Find the value of g(2).

The equation 2x3 -3x% + p =0 has three real roots. Then find the minimum value of p.
1

Vincos ™! x

Find the number of integers in the domain of f(x) =
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Answers
1.| 26 2. 7 3. 9 4. 1 5. 1 6. 7.
8. 6 9. 1 10. 12 11. 1 12. 6 13. 14.
15. 0 16. 6 17. 7 18. 76 19. 6 20. 21.
22. 5 23. 9 24. 3 25. 7 26. 4 27. 28.
29, 5 30. 8 31. 9 32. 3 33. 2 34. 35.
36. 4 37. 0 38. 2

|
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Exercise-1 : Single Choice Problems ‘ M

. cos(tan x) —cos x
. lim ( ) =

x—0 x4
1 1 1 1
a) = b) —= c) —— d) =
(a) 5 (b) 5 (@ 5 (d) 3
N 2 1 4 5
. The value of lim (sinx —tanx)” -(1-cos2x) ' +x equal to :
x=0 7 (tan"! x)7 + (sin? x)6 +3sin® x
1
(@ o0 (b) 1 (0 2 (d) 3
.2
. Leta =lim M,bzlim M,c:lim \/;_X.
x—0 3x2 x—0 X(l_ex) x—1 lnX
Then a, b, ¢ satisfy :
(@) a<b<c (b) b<c<a (¢) a<c<b (d) b<ax<c
I f(X) —cot™! C ~ and g(x) —cos! 1-x ,then lim M,O <a< 1is :
1-3x? 1+ x? x—a g(x) — gla) 2
3 3 -3 3
@ - ® > © —— (@ ->
2(1+a“) 2 2(1+a”) 2
4
E sin x
. lim M is:
x—0 62
(a) e* (b) e* (e €8 (d) et

. lim B[jj _P (where [-] denotes greatest integer function), then p + q (where p, q are relative
x—>o X q

prime) is :
(@ 2 (b 7 (o) 5 (d 6
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7.

8. lim
x—0 xz
T T
@ =« (b) 2 (@) 1 (d) none of these
X
(x+3)In27y927 _
(e ) P ; x<3
9. 1If f(x) = 3* -27
1-cos(x-3)
; x>3
(x -3)tan(x -3)
If lim f(x) exist, then A =
x—>3
9 2 2
a) = b) = c) = d) none of these
(a) 5 (b) 5 (© 3 (d
(T
sm(3 - x)
10. lim ———Zisequal to:
x_% 2cosx —1
2 1 1
(@) — b — (© 3 @ -
B 5 2
11. lim 1 S X , (where [] denotes greatest integer function) is :
X"% cos! [4 (3sin x —sin BX)}
2 4 .
a = (b)) 1 () — (d) does not exist
T T
2
12. Let f be a continuous function on R such that f ({IJ =(sine™) ey ;l , then f(0) =
4 n“+1

x" +(g]
) = lim —— 2/

n— o

(a) If f: B: ,ooj - {g ,ooj , then function is invertible

(b) f(x) = f(—x) has infinite number of solutions
(¢) f(x) =| f(x) | has infinite number of solutions
(d) f(x) is one-one function for all x e R

sin (7 cos? (tan(sin x))) _

(@ 1 () o (© -1 (d)%

— (n is an even integer), then which of the following is incorrect ?
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13.

14.

15.

16.

17.

18.

19.

20.

21.

e -1 . . . . .
lim —————~—" equals, where {} is fractional part function and I is an integer, to :
x> {x}
(a) é (b) e-2 () I (d) does not exist
1
lim (e** —7x)3x is equal to :
X—> 0
11 3 2 =
a) — b) — c) ell d) e3
(@) 3 (b) 1 @] (d)
1/x
Z X+ x2 '
The value of lim | (1-2x)" Z "C, is :
x—0 = 1-2x
(a) e" (b) e™ (c) e (d) e"
For a certain value of ‘¢’, lim [(x° + 7x* +2)¢ — x]is finite and non-zero. Then the value of
X—> 0
limit is :
7 2
(@ 5 (b 1 (© s (d) None of these

(cosx —1)(cosx —e™)

The number of non-negative integral values of n for which lim =0is:
x—0 xn

(@ 1 (b) 2 (0 3 d 4

1
The value of lim (sm xj 1reosx
x—0 X
(a) e—l/3 (b) el/3 (C) 6_1/6 (d) 61/6
If lim (Vx? - x+1—ax —b) =0, then for k>2,(k e N) lim sec?" (k!zb) =
X—> 0 n—o

(@ a (b) —a (¢) 2a (d b

If f is a positive function such that f(x + T) = f(x)(T >0),V x € R, then

lim n flx+T)+2f(x+2T) +...... +nf(x+nT) |

no>o | f(x+T)+4f(x+4T) +...... +n2f(x+n2T)

(@ 2 (b) % (@) % (d) None of these

Let f(x) =3x10 —7x8 +5x° —21x% +3x2 -7

4 2
265(lim i - J:
>0 (f(1-h) — f(1))sin5h

(@ 1 (b) 2 (o) 3 (d) -3
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29. lim coszx—secx _
x>0 x“(x+1D

1
(@ o (b) B (0 -1 (d -2
23. Let f(x) be a continuous and differentiable function satisfying f(x + y) = f(x) f(y)V x,y e Rif
f(x) can be expressed as f(x) =1+ xP(x) + sz(x) where limOP(x) =aand lirnOQ(x) = b, then
x—> x>

f'(x) is equal to :
(@ af(x) (b) bf(x)
(© (a+b)f(x) (d) (a+2b) f(x)
[1 —tan;j(l—sin x)
24. lim =
’Hg [1 + tan;j(n - 2x)3

1 1 1
i b) — = 4 —
(a) not exist (b) g (© G (d) 32
25. lim (X—BJ is equal to :
x>0\ X+ 2
(@) e (b) et (© e (d) e®
26. lim (cos x) ‘¥ is :
(@ 1 ® 0 © * @ 2
e e

27. If lim {lnx}and lim {lnx} exists finitely but they are not equal (where {-} denotes fractional
x—c~ x—c*

part 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
1

. asinbx \x .
28. lim | 1+ ,where a,b are non-zero constants is equal to :
x—0 COS X

(@) e%? () ab
(C) eab (d) eb/a
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29.

30.

31.

32.

33.

34.

35.

1

. -1 2
The value of lim | (cos x) sin®x 4 Sin2x +2tan  3x+3x

x>0 In(1+3x +sin? x) + xe*

(@ ﬁ+% (b) 1.3 (©) Je+2 (d)i+2

Ve 2 Ve

3 .
Leta=lim(’“— - j;b:hrnxm kL + 5 x)

;¢ = lim
x—»1\Inx xInx x—0 4x+x2 x—0 X

nd

3
d= lim (x+1)
x—»>-13[sin(x+1) —(x+ 1]

, then the matrix [Ccl Z} is :

(a) Idempotent (b) Involutary
(c) Non-singular (d) Nilpotent

(sinx—x)[Zsinx—ln[1+x]]
1-x

xn

is a finite

The integral value of n so that lim f(x) where f(x) =
x—0

non-zero number, is :

(@ 2 (b) 4 () 6 (d 8

[ 1
max| x, —
N X i x 20
Consider the function f(x) = ] ( 1 > 1 , then lim {f(x)}+ lim {f(x)}+
mimn| x,— x—0" x—>1"
X
1 , if x=0

lim [f(x)]=

x—>-1"
(where {7} denotes fraction part function and [] denotes greatest integer function)
(a) 0 b 1 (© 2 (d 3

i cos71(2x\/1—x2) . cos™! (2x\/1—x2)
im . —  lim ) =
2] [x _1j o) [x _ L J

2 2 72 2

(@) 2 (b) 2v2 (© 4v2 o
lim Z[sinn—cosn—sin[n ]+cosTc Jz
n—o = 2k 2k 2(k +2) 2(k+2)
(@ o b 1
(0 2 (d 3
lim [1+ [x]]z/ X, where []is greatest integer function, is equal to :
x—07"
(@ o0 b 1

(© e? (d) Does not exist
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1m 1/n
36. If m and n are positive integers, then lim (cos x) (cos x) equals to :
x—0 XZ
(a) m-n b) l_l
n m
(©) m-n (d) None of these
2mn
37. The value of ordered pair (a, b) such that lim x(1 glaleBepy) — bsin x =1 1is
x—0 x3
5 3 5 3 53 5 3
a) |——,-= b) | =,= o | -—=,= d)|=,-=
@ (33  ®(33 © (-2.3) @ (5.3
. x
38. What is the value of a + b, if lim sin(ax) —.ln(e cos x) e ?
x—0 x sin(bx) 2
1
(@ 1 (b) 2 © 3 (d) =
3 42 3 52 32
39. Leta = lim A7 -1)+@7=27)+...+(n” -n ),thenaisequalto:
n—oo n4
1 1 1
a) — b) — c) — d) non existent
(a) 3 (b) 2 (9] 5 (d)
40. The value of lim cos(sin x) —cos x is equal to :
x—0 X4
1 1 1 1
a) = b) = c) — d) —
(@) c (b) c () ; (d B
41. The value of ordered pair (a, b) such that lim x(1+ acosx) — bsyll8 =1 1is
x—0 X3
5 3 53 53 5 3
a) | -—,-= b) | =,= Q) | -—=,= d)| =, -=
()(2 2) ()(22j ()(22j ()(2 5
42. Consider the sequence :
n
r
u, :Zz—r, nx1
r=1
Then the limit of u, asn — wis:
1
(@ 1 (b) e (c) 5 (d 2
12 sin2x + 2tan ! 3x + 3x?
43. The value of lim | (cos x) $in"x +
x—0 In(1+3x +sin? x) + xe*
3 1 3 1
(@) Je+= b =+ (© e+2 d ——+2
2 Je 2 Je
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44.

45.

46.

47.

48.

49.

50.

51.

For neN , let f,(x) :tang(l +secx)(1+sec2x)(1+secdx)...... (1+sec2™x), the
lim Sn (9 is equal to :
x>0 2Xx
(@ o (b) 2™ (© 2n! (d) 2™
1
The value of lim (1 + [x]) (@) .

X——
4

(where [ .] denotes greatest integer function).
1
(@ o (b) 1 () e (d B

{(a —n)nx —tan x} sinnx

If lim =0,n #0 then a is equal to :
x—0 xz
(a) 0 (b) 1+1 () n (dn+ 1
n n
3n3+4
!
The value of lim [nnj an’-1 ,ne N isequal to:
n—oo\ n
REA
(a) [e) b) ¥4 © e d 0

2
The value of lim m (a,b,c,d,ec R —{0}) depends on the sign of :

X—>0 dx+e
(a) aonly (b) donly
(c) aandd only (d) a,bandd only
Let f() = lim tan ! [4n2 (1 —Cos xn and g(x) = lim ﬁln cos[sz then

n—o n n—ow n

e 260 _ ef(x)

lim equals.
x—0 X6
8 7 5 2
d b) = al -
(@ 3 (b) 3 © 3 d 3
. . sinx 1
If f(x) be a cubic polynomial and lim =— then f(1) can not be equal to :
x—0 f(x) 3
(@ 0 (b) -5 (© 3 (d) -2
zesinx _e—sinx _
lim equals to :
x=>0 x? +2x

@ % ) &2 © 2 ) e?
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....,X, are the roots of x" + ax + b=0, then the value of (x; — x5)(x; —x3)

(X7 —x4)ceene. (x; —x,)isequal to :
(@) nx; +b b nx ™t +a (© nxit (d) nxjt
. \/31+sin2 ~Y¥1-2tanx .
53. lim is equal to :
x>0 sinx + tan? x
1 1
-1 b) 1 - d) ——
(@ (b) (o) 5 (d) 2
xcosx 2xsinx xtanx
54. If f(x) = 1 X 1 ,find lim @
1 2x 1 x—=>0 x
(a) 0 (b)) 1 (o0 -1 (d) Does not exist
o | Answers | .
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.| (¢) | 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.| (¢)
51.| (a) | 52.|(b)| 53.|(c) | 54.| (c)
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Exercise-2 : One or More than One Answer is/are Correct i : b
. If lim (ptan qx2 —3cos? x + 4)1/(3x2) =¢%3;p,qeR then:
x—0
1 1
(@ p=v2,q=—— () p=—=,9=2v2 (0 p=1q=2 (d) p=2,q=4
242 V2
. lim 2(\/25)(2 + X —5xj is equal to :
X—>00
2x —log,(1+ x)? >
(@) lim 2X 1081+ ) lim & —1tX
x—=0 sz x>0 xz
2 sinE
(©) lim 2(1-cosx?) (d lim —=2
x—0 5?4 x—>0 X

. Let lim (2% +a* +eX)Y* =

X—> 0
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 =2e(a> 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 =2a(a> 1), then the range of a is (;,ooj

. Lettana - x + sina - y =a and o cosec a - x + cosa - y = 1be two variable straight lines, o being

the parameter. Let P be the point of intersection of the lines. In the limiting position when
o — 0, the point P lies on the line :

(@ x=2 (b) x=-1 () y+1=0 (d y=2

. Let f:R — [-1,1] be defined as f(x) =cos(sin x), then which of the following is(are) correct ?

(a) fis periodic with fundamental period 2n (b) Range of f =[cos1,1]
(¢) lim ( f (; - x] + f (g + XD =2 (d) f is neither even nor odd function
T

X—>=
2

. Letf(x):x+\/x2 +2x and g(x)=\/x2 +2x —x,then :

(@) lim g(x)=1 (b) lim f(x)=1 (0 lim f(x)=-1 (d) lim g(x)=-1
X—> 0 X—> 0 X—>—00 X—> 00
. Which of the following limits does not exist ?
(a) lim cosec ! ( X ) (b) lim sec ! (sin~! x)
X—> 0 x+7 x—1

1

= cotx
(¢) lim xx (d) lim {tan(g + xD

x—0" x—0
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8. If f(x) = lim x(z + [cos x](\/n2 +1 —\/n2 -3n+ 1)) where [y] denotes largest integer < y,
n—o

10.

11.

12.

13.

then identify the correct statement(s).

(@) lim f(x)=0 ®) lim (o) = 37"
x—>E
(©) f(x)—g'xv)ce{o n} (d f(X)_OVXE(Tc 37‘)
) 2 - 272
T
. Let f:R > R; f(x) = (-D" if x_zz" , n=1,23.......
0 otherwise
then identify the correct statement(s).
(a) lim0 f(x)=0 (b) lim0 f(x) does not exist
(© limo f(0) f2x) =0 (d) lim0 f(x) f(2x) does not exist
x=> x—>

If lim f(x) = lim [f(x)] ([-] denotes the greatest integer function) and f(x) is non-constant
X—>a X—>a

continuous function, then :

(@) lim f(x) is an integer (b) lim f(x) is non-integer
X—>a X—>a
() f(x) has local maximum at x =a (d) f(x) has local minimum at x =a

cos 1 (1-{xPsin 1 (1-{x})

Let f(x) = where {x} denotes the fractional part of x, then :
N2{x}(1—-{x})
(@ lm fG)=" () lim f(x) =2 lim f(x)
x—0" 4 x—0" x—0~
li - d I g T
(© x;rr(;_ £(x) o3 (d) XLHS_ f() oh
If Tim (sin(sin x) —sin x) _ 1 . then:
x>0 ax3 4 bx® +c
(@ a=2 ) a=-2 (© c¢c=0 (d beR
If f(x) = lim (n (xl/ " —1)) for x> 0, then which of the following is/are true ?
1 1 1
Zl=0 b it
(@ f(xj (b) f(xj 0

© f(ij=—f(X) @ fOo) = ) + f()
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14. The value of lim cos? (n (\3/n3 +n? +2n)) (wheren e N):

n—oo
1 1 1 1
a) — b) — e — d) =~
(a) 3 (b) 5 (© 4 (d 9
15. If a,Be(—n,Oj such that (sina +sin[3)+31_na =0 and (sina +sinf) Sl_ﬂz—l and
2 sinf3 sinf}
: 2n
A= lim Mthen:
n-o  (2sinp)2"
(a) a:-% (b) A=2 © a=—§ @ r=1

|x-2|+a’-6a+9 , x<2

16. Let =
et f) { 5-2x , X2

If lim [f(x)] exists, the possible values a can take is/are (where [-] represents the greatest
x—2

integer function)

5 7
2 b) = 3 d) =~
(a) (b) 5 (@ (d) 2
: | Answers | -
1. (b, ©) 2. (a,c,d) 3./ (a,b,0) 4. (a, ©) 5. (b,0) 6. (a, ©)
7. (a, d) 8. (a,c d) 9. (b, 10.| (a,d) 11.| (b, d) 12.| (a,c, d)
13. (c, d) 14. (c) 15.| (a, b) 16.| (b,c, d)
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@ Exercise-3 : Comprehension Type Problems

Paragraph for Question Nos. 1 to 2

A circular disk of unit radius is filled with a number of smaller
circular disks arranged in the form of hexagon. Let A, denotes a
stack of disks arranged in the shape of a hexagon having ‘n’ disks on
a side. The figure shows the configuration A;. If ‘A’ be the area of
large disk, S,, be the number of disks in A,, configuration and r;, be
the radius of each disk in A,, configuration, then

A; Configuration

1. lim &

n—oo nz
(a) 3 (b) 4 () 1 (d 11
2. lim nry, :
n—oo
1 1 1 1
= b) = = d) —
(3)3 ()2 (C)4 ()11
Paragraph for Question Nos. 3 to 4
x+3 ; -2<x<0
Let f()=| 4 ; x=0 , then
2x+5 ; O<x<l1
3. lim f([x —tanx]) is : ([] denotes greatest integer fucntion)
x—>0"
(a) 2 (b) 4 (o) 5 (d) None of these

4. lim f ({ X }j is : ({} denotes fractional part of function)
x—>0" tan x

(@ 4 () 5 © 7 (d) None of these

Paragraph for Question Nos. 5 to 6

A certain function f(x) has the property that f(3x) =a f(x) for all positive real values of x
and f(x) =1—|x-2|for 1< x<3.

5. lim ( f(x))mec[%] is -

@ 2 ® -2
s T

(© eZ" (d) Non-existent



42

Advanced Problems in Mathematics for JEE

6. If the total area bounded by y = f(x) and x-axis in [1,90) converges to a finite quantity, then the

range of o is :

(@ (-LD

(b) (

Paragraph for Question Nos. 7 to 9

Consider the limit lim 2z

x—>0 X3

11

11 P (4

272

_(1+a.x)

(7=

(1+ bx)

(where a, b are real constants), then :

7.a=
(a1
8.a+b=
3
(@) Z

9.2
l

(a) 38

3
b) 2
(b) 4

1
(b) 2

(b) 16

Paragraph for Question Nos. 10 to 11

(0 =

N[ =

(o) 1

(© 72

j exists, finite and has the value equal to [

1
d) =
()4

o

(d) 24

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

2
lim x¢ @y =L (not zero)
x—0 2
10. The value of o :
1 1 3
= b) — — d) 2
(@ b (b) N (@ 2 (d)
11. The value of L :
1 1 1
(@ = b 1 () — d —
2 242 243
- Answers
1.| (a) 2./ (b) .| (b) 4. (o) 5./ (d) 6.| (0) 7. (d)

11.| (o)

J@ 9./ (d]10. ()
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@, Exercise-4 : Matching Type Problems
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-

1.
Column-I Column-ll
(A) nfz \" P) 2
lim (1 h \/Zj =
n—>w 2
(B) | Let f(x) = lim 2Xtan~! (wx), then lim f(x) = Q@ 0
n—wo T x—0"
© _ cos(tan"!(tan x)) (R) 1
lim =
i T
X—>— X ——
2 2
(D) 1 )] 3
If lim (x)lnsinx —¢l thenl +2 =
x— 0"
(T) | Non-existent
2. [] represents greatest integer function :
Column-I Column-lI
(A) | If f(x) —sin~! xand lim+ f(3x—4x3) =a-3 lim+ f(x),then[a] =| (P) 2
x—>1— x—)l—
2 2
.3
(B) | If f(x)=tan ' g(x) where g(x)= & x2 and then find @ 3
1-3x
1 1
“46h|-fl =
_Azre)-1(3)
lim =
h—0 6h
(©) | Ifcos ' (4x> —3x) =a + bcos ™ xfor-1< x< %,then [a+b+2]= (R) 4
(D) | If f(x)=cos* (4x> —3x) and lim+ f'(x)=a and lim f'(x)=b, (S) -2
PUC UL
2 2
thena+b+3=
(T) | Non
existent
Answers
1.A—->P; B—>Q; C—>R; D—>S
2. A->Q; B>P; C—>S; D> Q
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¥ Exercise-5 : Subjective Type Problems F o m

In cot (n —Bx}

1. If lim =1,then —=......
x—0 tan ox
1
2. If lim f&) =8, lim 8 5 =) and lim (1+2f(x))g(x) :l,thenk =
x>0gin“ x x>02cosx —xe¥ +x° +x-2 x—>0 e

3

3. If o, are two distinct real roots of the equation ax” + x —1—a =0,(a # —1,0), none of which is

(1+a)x® —x? —a. al (ko —B)

equal to unity, then the value of lim .Find the value of kL
x>1/a) (e7 _1)(x-1) a
X X X X X X X
4. The value of lim (140)" ~(35)" —(28)7 ~(20)” +77 +5" +4" -1 =2In2InkIn7,then k =
x—>0 xsin? x
5. If lim acotx +i=1,thenb—a:
x—0 X xz

X—>® X

6. Find the value of lim [x + 1) eV* .

7. Find lim

x—a’

{min (sin x, {x})

1 } where a is root of equation sin x + 1 = x (here [] represent greatest
x —

integer and {-} represent fractional part function)

| Answers |

1., 2 2.| 8 3. 1 4.| 5 5. 2 6. 1 7. O

I [ [
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CONTINUITY, DIFFERENTIABILITY
AND DIFFERENTIATION

- . ——

Exercise-1 : Single Choice Problems : M

. Let ‘f be a differentiable real valued function satisfying f(x+2y)= f(x)+ f(2y) +
6xy(x +2y)V x,y € R. Then f"(0), f"(D, f"(2)...... are in :
(a) AP (b) GP (c) HP (d) None of these

. The number of points of non-differentiability for f(x) =max {H x|=1] ,;} is :
(@ 4 (b) 3 (o) 2 (d 5
. Number of points of discontinuity of f(x) = {:} + BC} in x € [0,100] is/are (where [-] denotes

greatest integer function and {-} denotes fractional part function)

(a) 50 (b) 51 (¢) 52 (d) 61
. If f(x) hasisolated point of discontinuity at x = a such that| f(x) |is continuous at x = a then :
(@) lim f(x) does not exist (b) lim f(x) + f(a) =0
x—a Xx—a
() f(a)=0 (d) None of these
. If f(x) is a thrice differentiable function such that, lim f(4x) =3 f(3%) ;r 3f2x) - f(x) =12
x—>0 X
then the value of f"(0) equals to :
(@ o (b) 1 (c) 12 (d) None of these
~ 1 1
- 14+ (tan 9) sin 6—cos 6 " (COt 9) cos0—cot O + 1+ (tan 9) cos 0—sin 0 n (COt 9) sin 6—cot 0
+ ! , thend—yatezn/S is :
14+ (tan 9) cosf—cot O n (COt 9) cot 0—sin 6 dx
(@ o (b) 1
(© J3 (d) None of these

. Let f'(x) =sin(x?) and y :f(x2 +1) then% atx=1is:

(a) 2sin2 (b) 2cos2 (c) 2sin4 (d) cos2
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10.

11.

12.

13.

14.

. If f(x) =|sin x —|cos x||, then f’[76nj=

(a) {(Zn + 1)g,n e 1}

(¢) {nn,nel}

V3+1 1-43
(a) 2 b) 2
V3 -1 -1-+3
(@ 5 (d) 5
2
. If25inx~cosy=1,thendyat(n,nj iS eeeee. .
dx? 4 4
(a) 4 (b) -2 (o -6 @o
2
f is a differentiable function such that x = f(tz), y= f(t3) and f'(1) =0 if[;ix;,] =
t=1
) B(f”(1)+f'(1)J of s[f'cn-f"(l)—f"(l)J
a 11N 2 n VA2
40 (f'() 4 (f'(D)
"(1 (D £7(D) - £'(1
o 4SO @ 4[f()f()2f()]
3(f'(D) 3 (f'(M)
ax+1 if x<1
Let f(x) = 3 if x=1.If f(x) is continuous at x =1 then (a — b) is equal to :
bx? +1 if x>1
(@ o0 () 1 (0 2 @ 4
2
Ify=1+ $ B/x Y/X ,thend—yis:
N N )
——a ——o || —-B ——o | ==B| =7
X X X X X X
o p Y Y[ o« p Y
(o8 y(a—x+ﬁ—x+y—xJ (®) x(l/x—(x+1/x—[5+1/x—yJ
o B Y Y[ o/x B/x v/x
) <
O y(l/x—oc i 1/x -B \ 1/x—yj @ x(l/x—on * 1/x -B i 1/x—yJ
.1
If f(x) = 1+517n1x; then f'(0) is equal to :
l1-tan " x
(a) 4 (b) 3 () 2 @1
.2 . .
Let f(x) ={ s 2x , Xisrational , then set of points, where f(x) is continuous, is :
—sin“ x , xisirrational

(b) anull set

(d) set of all rational numbers
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15.

16.

17.

18.

19.

20.

21.

22.

23.

tan x + cot x tanx —cot x |.

The number of values of x in (0,2n) where the function f(x) = - - 5 is
continuous but non-derivable :

(a 3 (b) 4 () O @1

If £(x) =] x 1] and g(x) = f(f(f(x))), then g'(x) is equal to :

(@) 1forx>2 (b) 1for2<x<3 (¢) =1for2<x<3 (d) -1forx>3

If f(x) is a continuous function V x € R and the range of f(x) is (2 ,\/%) and g(x) = {f(cx)} is

continuous V x € R, then the least positive integral value of C is : (where [-] denotes the greatest
integer function.)

(@ 3 (b) 5 (0 6 (d) 7
2
Ify:x+ex,then(d§j is :
d-y x=In2
1 2 1
_- b) -2 el d) =
(a) 9 (b) 57 (@ 27 ()9
Let f(x) = x> +4x? +6xand g(x) be its inverse then the value of g'(—4) :
(a -2 (b) 2 (c) % (d) None of these
If f(x)=2+|x|-|x-1]-|x+1], thenf[—;j+f( ) f( ) f[ jlsequalto
@ 1 (b) -1 () 2 @ -2
If f(x) =cos(x2 —4[x1);0< x <1, (where [] denotes greatest integer function) then f ’[\/jj is
equal to :
T e T
(@ —\g (b) \E (© o d \/;
2
Let g(x) be the inverse of f(x) such that f'(x) = L > then d (g(2x)) is equal to :
1+ x
(@) ;5 (b) L)s
1+(g(x)) 1+ (g(x)
(© 5(gGN*A+(g0))>) (d) 1+(g(x))°

: 2
Let f(x) = min(x,x?)  x20 , then which of the following is not true ?
max(2x,x-1 x<O0

(a) f(x) is not differentiable at x =0
(b) f(x) is not differentiable at exactly two points
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24.

25.

26.

27.

28.

29.

(c) f(x) is continuous everywhere
(d) f(x) is strictly increasing V x € R

n
If f(x) = lim Hcos(x.j then f'(x) is equal to :
now| ;7 2t
() sin x b) .x © xcosxz—sinx @ sin x —;ccosx
X sin x X sin“ x
1-tanx T
4x -7 *7 Z 0 w
SUSHES e
A x=X 2
4
If f(x) is continuous in {0,; then A is equal to :
1 1
1 b) — c) —— d) -1
(a) (b) 5 (@) 5 (d
2 .1
Let f(x) =4e * s1n; x#0, then f'(0) =
0 x=0
(a) 1 (b)) -1 (© O (d) Does not exist

Let f be a differentiable function satisfying f'(x) =2 f(x) + 10 ¥ x € R and f(0) =0, then the
number of real roots of the equation f(x) + 5sec 2x=0in (0,2m) is :
(@ o (b) 1 (0 2 (@ 3

sin {cos x}

s
If f(x) = R 9 , Where {k} represents the fractional part of k, then :

N3

1 X=—
2

. . Y
(a) f(x) is continuous at x = 5

(b) lim f(x) does not exist
T

X——
2
(¢) lim f(x) exists, but f is not continuous at x = r
x>t 2
2
(d) lim_ fo=1
x—>%
Let f(x) be a polynomial in x. The second derivative of f(e*) w.r.t. x is :
(a) fn(eX)eX +f/(eX) (b) fn(eX)eZX +fr(eX)62X

(C) fn(eX)ex + fr(eX)eZX (d) fn(eX)eZX + eXff(eX)
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30.

31.

32.

33.

34.

35.

If e /OO =log, x and g(x) is the inverse function of f(x), then g'(x) is equal to :
(@) e* +x () e e e* (©) e +x (d e
If y = f(x) is differentiable V x € R, then

(@) y=|f(x)]is differentiable V x € R
®d y=f 2(x) is non-differentiable for atleast one x

(¢) y=f(x)]f(x)]|is non-differentiable for atleast one x
(d y=|f(x) |3 is differentiable V x e R

If f(x)=C(x- D*(x —2)3(x —3)? then the value of "D+ f"(2) + f'(3) is :
@ o (b) 1 () 2 (@ 6
If f(x) :(;j —1, then on the interval [0, r] :

].

are both continuous

x
1

(b) tan(f(x)) and
flx

) are both discontinuous

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

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

1
-2 _
6173 x>2
3x2+1
Let f(x) = bs?{;x} x <2 ,where {} denotes fraction part function, is continuous at x =2,
-X
c x=2
then b+ c =
(@ o () 1 (© 2 @ 4
tanx _ _x _
Let f(x) = ¢ e” +In(secx + TaEoR: be a continuous function at x =0. The value of
tan x — x
f(0) equals :
1 2 3
a) — b) — c) — d) 2
(a) 2 (b) 3 @] 5 (d)
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36.

37.

38.

39.

40.

41.

42.

43.

1/x

(1+ ax) x<0
Let f(x) = b x =0, is continuous at x =0, then 3 (e® + b+ ¢) is equal to :
(x+0¥? -1
= -~ x>0
(x+DY? -1
(a) 3 (b) 6 (© 7 (d) 8
2
If yx+y +1/y—x:5,then3X;/:
2 4 2 1
bt b) - <3 d) —
(a) s (b) 95 (@ 95 ()25
If f(x) =x3+x*+ log x and g is the inverse of f, then g'(2) is :
1 1
8 b) = 2] d) =
(a) (b) 3 (© (d) 4

The number of points at which the function,

. 2
f(x)={ r{11n{|x|,x g if x € (=0, 1) otherwise
min{2x - 1,x“}

is not differentiable is :

(@ o () 1 (0 2 (d 3

If f(x) is a function such that f(x) + f"(x) =0 and g(x) = (f(x))2 4 (f'(x))2 and g(3) =8, then
g8) =

(@ 0 (b) 3 (0 5 d 8

Let f is twice differentiable on R such that f(0) =1, f'(0) =0 and f"(0) =-1, then for a e R,

()]s

az Cl2
@ e ®) e 4 © e 2 ) e
Let fi(x)=e* and f,.,(x)= e/ for any n>1,n e N. Then for any fixed n, the value of
if (x) equals :
en q :
@ f,(0 (b) [ fr (). f2() f1(x)
© £ () fra(x) () f,(0) fr (... Fo () f1(x) e*
] . V3 13 o . dy .
If y=tan m ,x>0,a>0,t enals.
€ [ S ) S ! !

d
x2/3(1+x2/3) x2/3(1+x2/3) 3x2/3(1+x2/3) 3x1/3(1+x2/3)
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44.

45.

46.

47.

48.

49.

50.

51.

sin(4k —1) x
_, x<0
ka
The value of k + f(0) so that f(x) = tan(457+1)x , O<x< g can be made continuous at
X
1 . x=0
x=0is:
5
(@ 1 (b) 2 (0 4 (d o
= dy 1).
If y =tan ! (X], | x|< 1,thenat(j is :
1++1-x? dx 2
1 J3 2
(@ — (b) 3 (0 — d —
J3 2 V3

e*xcosx—xlog,(1+x)—x

Let f(x) = 7 ,x #0.If f(x)is continuous at x =0, then f(0) is equal
b'e

to :

@ o () 1 (0 -1 (d 2

A function f(x) =max(sin x,cos x,1— cos x) is non-derivable for n values of x € [0,2x]. Then

the value of n is :

(@ 2 () 1 (© 3 (d) 4

Let g be the inverse function of a differentiable function f and G(x) =g(1). If f(4)=2 and
X

f'(4) =%, then the value of (G'(2))? equals to :
(@ 1 (b) 4 (o) 16 (d) 64
If f(x) =max.(x4,x2,811) V x €[0,o), then the sum of the square of reciprocal of all the

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

(@ 1 (b) 81 (c) 82 (@ %

If f(x) is derivable at x =2 such that f(2) =2 and f'(2) =4, then the value of
}}iinOhlz(ln(f(z +h%)) —In(£(2 — h%))) is equal to :

@ 1 (b) 2 (© 3 d 4

. T
sin| x+ = ||.
( 4)

Number of points at which the function f(x) is non-differentiable in [0,27], is :
(@ 5 (b) 4 (c) 3 @ 2

Let f(x) =(x? —3x +2)|(x® -6x% +11x -6) |+
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S52.

53.

54.

55.

56.

57.

58.

Let f and g be differentiable functions on R (the set of all real numbers) such that
gD =2=g'(D and f'(0) =4.If h(x) = f(2x g(x) + cos x — 3) then h'(1) is equal to :

(a) 28 (b) 24 (© 32 (d 18
7 | 2
If f(x) = G+ D7 VI+x , then the value of f'(0) is equal to :
(x2 -x+1) 6

(a) 10 (b) 11 (¢) 13 (@ 15
_2n s

Statement-1 : The function f(x) = lim log(1+x) —x77 sin(2x) is discontinuous at x = 1.

n—e 1+x%"

Statement-2 : L.H.L.=R.H.L.# 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

(¢) Statement-1 is true, Statement-2 is false

(d) Statement-1 is false, Statement-2 is true

If f(x) :[1 icx z iiltfxxigsi?;(i):rﬂl , then number of points for x e R, where y = f(f(x)) is

discontinuous is :

(a) 0 (b) 1 () 2 (d) Infinitely many
2 2 .
Number of points where f(x) = max(|x® —x—-2[,x" -3x) 3 x20
max (In(-x),e™) ; x<0
is non-differentiable will be :
(a) 1 (b) 2 () 3 (d) None of these
1=x 2 3 7
If the function f(x)=-4e 2 +1+x+ x7 + x? and g(x) = f_l(x), then the value of g’[6j
equals to :
1 1 6 6
a) - b) —-= o — d) —=
(a) c (b) S (© 7 (d) ;
Find k ; if possible ; so that
In(2 —cos2x)
_— x<0
In? (1+sin3x)
flx) = k ; x=0
esin 2x 1
- ; x>0
In(1+tan9x)

is continuous at x =0.

(a) % (b) % © = (d) Not possible
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3
59. Letx=u;y=i+%thenthevalueofd—y—x & is :
t3 2t% dx dx
(@ 2 () o () -1 (d -2
60. If y 2 =1+ 242 cos2x, then :
Ly _ (py?* + D(qy? - D then the value of Is to :
5 =Y (py +D(qy ) then the value of (p + q) equals to :
dx
(@ 7 (b) 8 © 9 (d) 10

61. Let f:R — R is not identically zero, differentiable function and satisfy the equations
f(Oxy) = f(x) f(y) and f(x + 2) = f(x) + f(2), then f(5) =
(@ 3 (b) 5 (o) 10 (d) 15
min.(x,xz) if —o<x<1

is not
min.(2x—1,x2) if x>1

62. Number of points at which the function f(x):{

derivable is :
@ o (b) 1 () 2 @ 3

2
63. Ify:(x+\/1+xz)”,then(1+x2)d—z’+x%is:
dx

(@ n?y (b) -n?y © -y (d) 2x2y
64. If g(x) = f(x —V1-x? j and f'(x)=1- x2 then g'(x) equals to :

@ 1-x2 ®) V1-x? © zx(x+mj @ 2x(x—m)

log, (2 + x) —x%"sinx

65. Let f(x) = lim then :
n—>o0 1+x2"
(@) f(x)is continuous at x =1 (b) lim f(x)=log,3
x—1"
() lim f(x)=-sinl (d) lim f(x) does not exist
x—1* x—1*

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 (0 -6 @ 6
_2n s
67. Let f(x) = lim log (2 +x) —x sin x then :
n—w® 1+ x2"
(a) f(x) is continuous at x =1 (b) lim f(x)=log, 3
x—1*
(c) lim f(x)=-sinl (d) lim f(x) does not exist

x—1 x—>1"
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x—eX +1-{1-cos2x} .
68. If f(x) = x2 is continuous at x =0 then, which of the following
k x=0
statement is false ?
-5 1 -3
(@ k= > (b) {k}= > () [kl=-2 (d) [k]{k} = -5

69.

70.

71.

72.

73.

74.

75.

76.

(where [] denotes greatest integer function and {-} denotes fraction part function.)

Let f(x)=|| x2 -10x + 21| - p| ; then the exhaustive set of values of p for which f(x) has
exactly 6 points of non-derivability; is :
(a) (4,0 (b) (0,4) (o) [0,4] (d (4,4
If f(x)= m ; then f'(0) is equal to :
1-tan™' x
(a) 4 () 3 (© 2 @1

=
Fort (0, 1); letx=\/2m17tandy=m,

)2
then1+ (yj equals :
dx

2 2 2 2 2 2
+ +
@ =5 ® 25 © =77 =)

d
- N y2 32

Let f(x) =-1+]|x—2]| and g(x) =1—| x| then set of all possible value(s) of x for which (fog)
(x) is discontinuous is :
(@ {0, 1,2} (b) {0, 2} (© {0} (d) an empty set
If f(x) =[x]tan (nx) then f'(K") is equal to (k e I and [.] denotes greatest integer function):
@ (k-Dn(-DX () kn (© kn(-D*! (d) (k-Dr(-n*!
aesinx + be—sinx —c
If f(x) = 2 ; x=0 is continuous at x =0 ; then :
2 ;0 x=0
(@) a=b=c (b) a=2b=3c (c) a=b=2c (d) 2a=2b=c
2
If tan x -cot y =sec o where a is constant and o € [_n , ch then <y at (n | nj equals to :
272 A2 44
(a 0 (b 1 (© 2 (@ 3

2
If y=(x-3) (x—2)(x—1)x(x+1)(x+2)(x+3),thenng, atx=11is:

(a) -101 (b) 48 (c) 56 (d) 190
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77.

78.

79.

80.

81.

82.

83.

84.

Let f(x+y)=f(x)f(y) Vx,yeR, 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
If f(x) =3x? —2x% +2x% -3x% + x + cosx + 5 and g(x) :ff1 (x); then the value of g'(6)
equals :
1
(@ 1 (b) 5 (0 2 (d 3
d%y
If y = f(x) and z = g(x) then — equals
dz
(a) gf’ f (b) gf’ :j: (©) fe'- ff (d) None of these
(g) (g" (g)
1 ; 0 x+1 ;o x<0
Letf(x):Lx”Lll X< o and g(x) = L Tp2 xZOthen

the number of points where g( f(x)) is not differentiable.
@ o (b) 1 () 2 (d) None of these

Let f(x) =[sinx]+[cosx], x €[0,2n], where [-] denotes the greatest integer function, total
number of points where f(x) is non differentiable is equal to :

(a) 2 () 3 (0 4 @ 5

Let f(x) =cosx, g(x) = {min {();Ertl)x;)_ﬁlt = z xi [>0;Tﬁ]

Then

(a) g(x)is discontinuous at x =m (b) g(x) is continuous for x €[0,x)

(c) g(x) is differentiable at x =7 (d) g(x) is differentiable for x €[0,00)

If f(x)=(4+x)",ne Nand f"(0) represents the r® derivative of f(x) at x =0, then the value

of zo f ('0) is equal to :
r=

(@ 2" (b) 3" (© 5" (d) 4"
X |x|> 1
Let f(x) = 1+X|X| , then domain of f'(x) is :
|x|]<1
1-|x|

(@) (-o0,) () (-0, —{-1,0,1} (&) (-0,0) —{-1,1} (d) (-o0,0) —{0}
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85.

86.

87.

88.

89.

90.

1=x 2 3 B
If the function f(x)=—4e 2 +1+x+ x7 + % and g(x) = f’l(x), then the value of g’[67j
equals :
1 1 6 6
a) = b) -= = d) —-=
(a) c (b) c (@ 7 (d 7
The number of points at which the function f(x) =(x—x|)?(1-x +|x|)? is not differentiable
in the interval (-3,4) is :
(a) Zero (b) One (¢c) Two (d) Three
]
If f(x)= T+sin ~ x ; then f'(0) is equal to :
1-tan™' x
(a) 4 (b) 3 (0 2 @1
If f(x)= Xt 3 0<x<1,44 g(x) = x2 —ax + b such that f(x)g(x) is continuous in
x+1-{x} ; 1<x<3

[0,3) then the ordered pair (a,b) is (where {-} denotes fractional part function) :

@ (2,3) (b) (1,2) © G,2) @ (2,2)

Use the following table and the fact that f(x) is invertible and differentiable everywhere to find
@3

x 0 ()
3 1 7
6 2 10
9 3 5
1 1 1
(@ 0 (b) < (0 1 (d -
n .1
Let f(x) = X sm; , x#0
0 , x=0

Such that f(x) is continuous at x =0; f'(0) is real and finite; and hm f'(x) does not exist. This
holds true for which of the following values of n ?

(@ o0 (b) 1 (0 2 @ 3
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Answers

1.| (a) 2. (d) 3.| (a) 4. (b) 5.| (o) 6. (a) 7. () 8.| (o) 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.| (@) | 22.{(c)| 23.|(b)| 24.|(c)| 25.|(c)| 26.|(0) 27./(a)| 28.|(b)| 29.|(d)| 30.| (c)
31./ (d) | 32.|(@)| 33.|(c)| 34.|(a)| 35.|(c)| 36.|(0) 37./(c)| 38./(b)| 39.|(b)| 40.|(d)
41.| (¢) | 42.|(b)| 43.|(c)| 44./ (b)| 45.|(a)| 46./(a)| 47.|(c)| 48.|(a)| 49.|(c) | 50.|(d)
51.| (¢) | 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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¥ Exercise-2 : One or More than One Answer is/are Correct " A=
1. If f(x) =tan -1 (sgn (x? —2x + 1) has exactly one point of discontinuity, then the value of A can
be :
(a) 1 (b)) -1 (© 2 (d -2
2(x+1 ;0 x<-1

. f00) = V1-x?2 ; —l<x<1,then:

WWxl=1=1] 5 ~x=1

(a) f(x) is non-differentiable at exactly three points

(b) f(x) is continuous in (—o0,1]

(c) f(x) is differentiable in (—w, — 1)

(d) f(x) is finite type of discontinuity at x = 1, but continuous at x = -1

x(3e¥* + 4) 1
x#0 x#—

cLet fOO = T 5 xS In2
0 ; x=0
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
(© f(0")=-3 (d) £'(07) does not exist

. Let| f(x)|<sin? x,V x € R, then

(@) 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

@ f(0)=0
a(l-xsinx) +bcosx +5
;0 x<0
2
X
. Let f(x) = 3 ; x=0

1
3 =
1+ M * ; x>0
xZ

If f is continuous at x =0 then correct statement(s) is/are :
(@ a+c=-1 (b) b+c=-4
(¢) a+b=-5 (d) ¢+ d=an irrational number

. If f(x) =||| x]-2|+ p| have more than 3 points of non-derivability then the value of p can be :

(a) 0 b)) -1
() -2 @ 2
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7.

Identify the options having correct statement :

@ f(x)=3 2| x| =1 —|x]is no where non-differentiable

(b) lim ((x+5)tan 1(x+ 1) - ((x + Dtan *(x + 1) =2=
X—>0

() f(x)=sin(In(x + Vx2 +1)) is an odd function

4-x* . .
5 1s discontinuous at exactly one point

(d fx)=

4x —x

. 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(x) V xeR, where ‘@’ is any constant. If
g'(0) + g"(0) =0 then ‘a’ can be equal to :

(@) 1 (b) -1 () 2 (d -2
9. If f(x) =|x|sinx, then fis:

(a) differentiable everywhere (b) not differentiable at x=nn,nel
(c¢) not differentiable at x =0 (d) continuous at x =0

10. Let [ ] denotes the greatest integer function and f(x) = [tan> x], then
(a) lim0 f(x) does not exist (b) f(x)is continuous at x =0

X—>

(c) f(x) is not differentiable at x =0 (d) £'(0)=0

11. Let f be a differentiable function satisfying f'(x) = f'(=x) V x € R. Then

12.

13.

(@) If f(D = f(2), then f(-1D = f(-2)
b) %f(X) +%f(y) = f(;(x + y)j for all real values of x, y

(c) Let f(x) be an even function, then f(x) =0V xeR
@ f()+ f(=x)=2f0)V xeR
Let f:R — R be a function, such that| f(x)|< x*,ne N V x e R then f(x) is :
(a) discontinuous at x =0 (b) continuous at x =0
(c) non-differentiable at x =0 (d) differentiable at x=0
Let f(x) =[x]and g(x) =0 when x is an integer and g(x) = x? when x is not an integer ([ ] is the
greatest integer function) then :
(a) )lclinl g(x) exists, but g(x) is not continuous at x =1
(b) lim f(x) does not exist
x—1

(c) gof is continuous for all x
(d) fogis continuous for all x
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p+qx+x2 , X<2

14. Let the function f be defined by f(x) :{ . Then :

2px+3qx2 , X222
(a) f(x)is continuous inR if 3p + 10g=4

(b) f(x) is differentiable in R if p=q = %

(c) If p=-2,q=1,then f(x) is continuous in R

(d) f(x) is differentiable in R if 2p + 11g=4

15. Let f(x) =|2x —9|+|2x|+|2x + 9| Which of the following are true ?

(a) f(x) is not differentiable at x :% (b) f(x)is not differentiable at x = _2—9

(c) f(x) is not differentiable at x =0 (d) f(x)is differentiable at x = _?9 ,O,%
16. Let f(x) :max(x,x2 ,x3) in-2<x<2.Then:

(@) f(x) is continuous in —2< x<2 (b) f(x) is not differentiable at x =1

© f-1+ f@ -2 @ f-D f@ -=

17. If f(x) be a differentiable function satisfying f(y)f(xJ =f(x)Vx,yeR, y#0and f(1) #0,
Yy

f'(1)=3,then :
(a) sgn(f(x)) is non-differentiable at exactly one point
(b) lim xz(cos x-1 _
x—0 f(x)
() f(x) =x has 3 solutions
@ f(fen-f 3(x) =0 has infinitely many solutions
18. Let f(x) =(x? -3x+2)(x%+3x+2)and o,B, v satisfy a < B < y are the roots of f'(x) =0 then
which of the following is/are correct ([-] denotes greatest integer function) ?
@ [a]l=-2 () Bl=-1
(© [B1=0 (d [a]l=1

p+qx+x2, x<2

19. Let the function f be defined by f(x) :{ . Then :

2px+3qx2, x>2
(a) f(x) is continuous inR if 3p + 10g=4

(b) f(x) is differentiable inR if p=q = %

(c) If p=-2,q=1, then f(x) is continuous in R
(d) f(x) is differentiable in R if 2p + 11g=4



Continuity, Differentiability and Differentiation 61

20. If y= exsin(x?) | (tan x)* then % may be equal to :

.3
(@) e [3x3 cos(x?) + sin(x>)] + (tan x) X [In tan x + 2x cosec 2x]
()] e”in(’(s)[x3 cos(x3) +sin(x3)] + (tan x) *[Intan x + 2x cosec 2x]

(© exsin(x3) [x3 sin(x2) + cos(x3)] + (tan x) *[In tan x + 2 cosec 2x]

XSGCZXj|

tan x

(D exsm("a)[Sx3 cos(x3) + sin(x3)] + (tan x) {lntanx 4+

21. Let  f(O)=x+(1-0x2+1-000-x)x> +.ccc.c+(1-200-x2)cc..(1=x")x";

(n>4) then :
@ fe=-[Ja-x" b fe)=1-]Ja-x"
r=1 i1
n r-1 n r-1
(©) f'(x):(l—f(x))[z i ] @ f’(x)=f(x)[z S ]
= (1=-x") = (1-x")

x?+a;0<x<1 3x+b;0<x<1

22. Let f(x) :{ and g(x) :[
2x+b;1<x<2 x® ;1<x<2

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

correct ?
ab -b
(@ a+b=-3 (b) a-b=1 () —=3 (d —=3
A A
.2
M+ax3 +b;0<x<1
x?-3x+8
23. If f(x) = is differentiable in [0, 2] then :
2cosmx +tan " x ;l<x<2
([] denotes greatest integer function)
1 1 n 13 T 7
a) a==- b) a== c) b=—-— d) b=—-=
(@ a 3 (b) a 5 (© 26 (d 473

1+x 0<x<2
24. If f(x) = , then f( f(x)) is not differentiable at :
3-x 2<x<3

(@ x=1 ®) x=2 © x=g @ x-3

25. Let f()=(x+D(x+2)(x+3)...... (x+100) and g(x) = f(x) f"(x) —(f’(x))z. Let n be the
number of real roots of g(x) =0, then :
(a) n<2 (b) n>2 (¢) n<100 (d) n>100
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26.

27.

28.

29,

30.

Iff(x):{ |x|-3 x<1 { 2-x| , x<2

[x-2|+a , le,g(x)z sgn(x)-b , x>2

If h(x) = f(x) + g(x) is discontinuous at exactly one point, then which of the following are
correct ?

(@) a=-3,b=0 (b) a=-3,b=-1 () a=2,b=1 (d) a=0,b=1

Let f(x) be a continuous function in [-1, 1] such that
1 24b
) n(ax -|-2 X + C) . 1<x<0
X
f(x) = 1 c x=0
2
(e 1
w ; O0<x<1
12

Then which of the following is/are correct ?

(@ a+b+c=0 () b=a+c (© c=1+b (d) b% +c* =1

f(x) is differentiable function satisfying the relationship f 200 + f 2( yV)+2xy-D=f 2
(x+y)Vx,yeR

Also f(x)>0 V xeR and f(\/g ) =2. Then which of the following statement(s) is/are correct
about f(x)?

(a) [f(3)]1=3([]denotes greatest integer function)

®) f(7)=3

(c) f(x)iseven

(d f'0)=0
The function f(x) =[ 1-v1-x2 } , (where [] denotes greatest integer function) :

(a) has domain [-1, 1]

(b) is discontinuous at two points in its domain

(¢) is discontinuous at x =0

(d) is discontinuous at x =1

A function f(x) satisfies the relation :

flx+y)=f0)+ f(y) + xy(x+ y)V x,y e R.If f'(0) =-1, then :
(a) f(x) is a polynomial function

(b) f(x) is an exponential function

() f(x) is twice differentiable for all x € R

(d f'(3)=8
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31.

32.

33.

34.

35.

36.

The points of discontinuities of f(x) = [6)(} cos [BX} in {2 ,n} is/are :
T T
(where [] denotes greatest integer function)
I T Y
= b) = — d
(a) 6 (b) 3 (0 2 (d =

2

— 0<x<1

Let f(x) = 2 , then in [0,2] :
2x2 -3

x+g 1<x<2
2

(@) 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 differentiable
2

If x = ¢(t), y =y(t), then 4y -
dX2
e I P
(d)’) (¢’) (l) ((i)') (¢V) ((I);)
fl=[x]and g(x) = {on ’ jz Z f where [] denotes the greatest integer function. Then

(a) gof is continuous for all x

(b) gof is not continuous for all x

(c) fogis continuous everywhere

(d) fog is not continuous everywhere

Let f:R" — R defined as f(x) =e* +Inxand g= f ! then correct statement(s) is/are :

1- -1 1
@ g@=—r 0 glo=—"— (@ gd=e+l (@ gl=—1r
(1+e) (1+e) e+1
2
3x ; X K x<2
Let f(x) = [x-1] ; 2<x<3;then which of the following hold(s) good ?

x% -8x+17 ; x=>3

([] denotes greatest integer function)
(@) lim f(x)=1 (b) f(x) is differentiable at x =2
xX—2

() f(x)is continuous at x =2 (d) f(x)is discontinuus at x =3
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Answers

1.| (¢, d) 2. (a,c,d) 3.| (a,b,0) 4.| (a,b,d) 5./(a,b,c,d) 6. (b, ©)

7. (a,b,c) 8. (ad 9. (a, d) 10.| (b,d) 11.| (a, d) 12.| (b, d)
13.| (a,b,0) 14.| (a,b,0) 15.| (a, b, 0) 16.| (a,b,0) 17./ (a,b,c,d) | 18. (a, ¢)
19.| (a,b,0) 20.| (a,d) 21.| (b,0) 22./(a,b,c,d)| 23. (b, ©) 24. (a, b)
25. (a, ¢) 26.|(a,b,c,d) | 27.| (¢, 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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@ Exercise-3 : Comprehension Type Problems ‘ B .-

Paragraph for Question Nos. 1 to 2

n— oo

Let f(x) = lim n? tan (ln(sec XJJ and g(x) =min ( f(x),{x})
n
(where {} denotes fractional part function)

1. Left hand derivative of ¢ (x) = eV 2 2t x=0is :

(a) 0O (b) 1 (o0 -1 (d) Does not exist
2. Number of points in x e [-1,2] at which g(x) is discontinuous :
(a) 2 b) 1 (© 0 (d 3

Paragraph for Question Nos. 3 to 4

Let f(x) and g(x) be two differentiable functions, defined as :
fO)=x2 +xg'(D +g"(2) and g(x) = f(D) x? + x f1(x) + f(x).

3. The value of f(1) + g(-1) is:
@ o0 (b 1 () 2 (d 3

4. The number of integers in the domain of the function F(x) = —M +4/3 —xis:

8(x)

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

Paragraph for Question Nos. 5 to 6

Define : f(x) :|x2 —4x+3|1nx+2(x—2)1/3,x>0
h(x)={

x—1 , xeQ
x2-x-2 , xeQ

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

31

(@ 1++2 (b) tan g (© taniT7T ) V2 -1
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10.

11.

12.

13.
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Paragraph for Question Nos. 7 to 8

Consider a function defined in [-2,2]
{x} -2<x<-1
f(x)=1<|sgnx| -1<x<1
{—x} 1<x<2

where {} denotes the fractional part function.

. The total number of points of discontinuity of f(x) for x e [-2,2]is :

(@ o0 (b) 1 (o) 2 (d) 4

. The number of points for x € [-2,2] where f(x) is non-differentiable is :

(@ o0 b 1 (o) 2 (d 3

Paragraph for Question Nos. 9 to 10

Consider a function f(x) in [0,27] defined as :

_|[sinx]+[cosx] ; O0<x<m
f(x)_[[siHXJ—[COSX] ; m<x<2nm

where [-] denotes greatest integer function then

. Number of points where f(x) is non-derivable :

(a 2 (b) 3 (c) 4 (d) 5
lim  f(x) equals

H[ET

(a o (b) 1 () -1 @ 2

Paragraph for Question Nos. 11 to 13

x[x] 0<x<2

Let f(x) = {(x DIx] 2<x<3 where [x] = greatest integer less than or equal to x, then :

The number of values of x for x € [0,3] where f(x) is discontinuous is :

(@ o0 (b) 1 () 2 (d 3
The number of values of x for x € [0,3] where f(x) is non-differentiable is :
(a o ) 1 () 2 (d 3
The number of integers in the range of y = f(x) is :

(@ 3 (b) 4 (© 5 (d 6

Paragraph for Question Nos. 14 to 16

Let f:R — R be a continuous and differentiable function such that f(x + y) = f(x) - f(y)
V x,y, f(x) #0 and f(0) =1and f'(0) =2.

Let g(xy) =g(x)-g(y) Vx,yand g'(1) =2; g(1) #0
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14. Identify the correct option :
(@ f2)=e* (b) f(2)=2e? (© f(h<4 (d £(3)>729
15. Identify the correct option :
(a) g2)=2 (b) g(3)=3 (o) g(3)=9 (d) g(3)=6
16. The number of values of x, where f(x) = g(x) :
(@A o b) 1 (©) 2 (d 3
Paragraph for Question Nos. 17 to 18
2
Let f(x) = cos X 3 and g(x) =Atan x + (1 -2)sin x — x,whereA € R and x € [0, 7t/2).
1+ cosx+cos” x
17. g'(x) equals
@ (1-cosx)(f(x) -A) ) (1-cosx)(A - f(x)
cos x CoSs x
© (1-cosx)(A = f(x)) @ (1—COSX)(7»2—f(X))
f() (f(x)
18. The exhaustive set of values of ‘A’ such that g'(x) > 0 for any x € [0, 7/2) :

19.

20. lim

21.

@ [L,) ) [0,%) © Boo)

Paragraph for Question Nos. 19 to 21

2 2n
2 1
Let  f(x)=lim E’l” )2
oo (x+ D+ x® +1

g(x) =tan lsin’1 _2f) , then
2 1+ f2(x)

,ne N and

The number of points where g(x) is non-differentiable V x e R is :
(@ 1 (b) 2 (© 3

(x? +4x +3)

x—-3 sin (x + 3) g(x)

(@ 1 (b) 2 © 4

lim { f&) }'f‘ lim f(x)
x—0" tan2 X X—>-2"

(where {7} denotes fraction part function)
@ 7 (b) 8 (© 12

is equal to :

+ lim (5f(x)) is equal to

xX—>-2

o[t

(d) 4

(d) Non-existent

(d) Non-existent
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Paragraph for Question Nos. 22 to 24
Let f and g be two differentiable functions such that :
fO)=g'(Msinx +(g"(2) - Dx

2 p[m)apE
800 =x f[zj +f( 2)

22. The number of solution(s) of the equation f(x) = g(x) is/are :

(a) 1 (b) 2 () 3 (d) infinite
23. Ifjwdx =cos x +In (h(x)) + C where C is constant and h[nj =1then|h [an is :
fx) —x 2 3
(a) 32 ® 243 © 3 ) —
V3
24. If (x) = f1(x) then ¢’ [g + 1} equals to :
(@ g+ 1 (b) g © 1 @ 0
Paragraph for Question Nos. 25 to 26
Suppose a function f(x) satisfies the following conditions
fG) + f(y)
flx+y) 1+ 00 FO) x,y €R and f'(0)
Also -1< f(x)<1,V xeR
25. f(x) increases in the complete interval :
© (-o,-1)u(-1,0) (d (0,Du(,x
26. The value of the limit It (f(x))” is:
(@ o (b) 1 (© e (d) 2

Paragraph for Question Nos. 27 to 28

4
Let f(x) be a polynomial satisfying lim m _
X—> 0 XS +1

f(2) =5, f(3) =10, f(-1) =2, f(-6) =37

3
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27.

28.

29.

30.

— 2 —
The value of lim S =x" -1 equals to :
x—>-6 3 (X + 6)
6 -16
(@ -6 () |6 (©) 5 d -
. . . 1 . | =155
The number of points of discontinuity of g(x) =—————in [ ,} equals :
x2 +1- f(x) 2 2
(@ 4 (b) 3 () 1 (do

Paragraph for Question Nos. 29 to 30

Consider f(x) = x™* and g(x) =e?x. Let o and B be two values of x satisfying f(x) = g(x)
(o <P)

If lim L_CE =1 then the value of ¢ —[ equals to :
x—B g(x) _B
(@) 4-e? (b) e? -4 (© 4-e (d) e—4
If h(x) = 70 ' :
(x) =———then h'(a) equals to :
8(x)
(@ e (b) -e (c) 3e (d) -3e

Paragraph for Question Nos. 31 to 32

x™ 4+ y"
Letfn(x)+fn(y)=ﬁv X,y €R —{0} wheren € N and
X'y

g(x) =max {fz(x), f3(x),;}v xeR —{0}

31. The minimum value onka (cosec 0) + Zfzk(sec 0), where 0 = kzi; kelis:
k=1 k=1

(a) 1 (b) 2 (© ~2 d 4
32. The number of values of x for which g(x) is non-differentiable (x € R —{0}):

(@ 3 (b) 4 () 5 @1

Answers
1.| (0 2.| (a) 3.| (d) 4. (0 5. (d) 6. (d) 7./ (b) 8. (d) 9. (c¢)| 10.| (0)

11.| (¢) | 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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@r Exercise-4 : Matching Type Problems

1.

c—

Column-I Column-Il
b . (P) 0
A) IfJ. log sin x dx =—K then the value of £l is greater than
0 cos2 X T
(B) | If e +e¥ > =1and y"—(y")? + K =0, then K is equal to | (Q) 1
(C) | If f(x) =xInx then 2(f~1)"(In 4) is more than (R) 2
(D) ) () 4
lim (xInx) X"+ is less than
X—>00
(T) 5

2. Let f(x) = {[X] ;

-2<x<0
|x] , 0<x<2

(where [] denotes the greatest integer function) g(x) =secx,xeR —(2n + 1) g ,nel

Match the following statements in column I with their values in column II in the interval

_3m 3m
2°2 )

Column-| Column-Il
(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) (Q) T
does not exist is/are

(C) | Abscissa of points of discontinuity of fog(x) is/are (R) ST
6

(D) | Abscissa of points of differentiability of fog(x) is/are (s) -7
(T 0

3. Let a function f(x)=[x]{x}—|x| where [], {} are greatest integer
respectively then match the following List-I with List-II.

and fractional part

Column-I Column-ll
(A) | f(x) is continuous at x equal to P) 3
B) 4 2 ) Q) 1
o jf(x)dx is equal to
2
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Q) |If g(x)=x-1 and if f(x)=g(x) wherel (R) 4
x € (=3,), then number of solutions
(D) | Ifl= lim f(x),then —is equal to (S) 2
x—4"
4.
Column-I Column-ll
(A) 2l ®) 1
. x2 +2x -1 |2x-1 2
lim | ———— =
x>0 2x2 —3x -2
(B) i log secx/2 COS X _ Q) 2
x—0 X
log secx COS
2
(C) | Let f(x) =max.(cos x,x,2x —1) where x>0 then (R) 5
number of points of non-differentiability of f(x) is
(D) | If f(x)=[2+3sinx], 0<x<r then number of| (S) 16
points at which the function is discontinuous, is
5. The function f(x) =ax(x-1D +b x<1
=x-1 1<x<3
= px2 +qx +2 x>3
if (i) f(x) is continuous for all x
(i) f'(1) does not exist
(iii) f'(x) is continuous at x =3, then
Column-I Column-ll
(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
Answers
1. A->P,Q,R; B>Q; C—>P,Q; D->R,ST
2. A—>P,Q,R S, T; B>P,T; C—>0Q,S; D>P,RT
3. A>Q; B—»>S; C>P; D->R
4. A—>P; B—>S; C—>Q; D> R
5. A—>S; B>Q; C—>P; D> R
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Exercise-5 : Subjective Type Problems BT m

10.

11.

12.

. Let f(x) :{x _5

ax(x-D+b ; x<1
. Let f(x)= X +2 ; 1<x<3 is continuous VxeR except x=1 but |f(x)]| is
px2 +gx+2 x>3
differentiable everywhere and f'(x) is continuous at x =3 and|a + p + b+ q|=k, then k =
. .1 o d’y dy
. If y=sin(8sin™" x) then (1-x“) —= — x — =—ky, where k =
dx?  dx

dZy 2

. Ify2 :4ax,then—2:ki3,where k2 =

y

. The number of values of x,x € [-2,3] where f(x) = [x?] sin (7x) is discontinuous is

(where [] denotes greatest integer function)

. If f(x) is continuous and differentiable in [-3, 9] and f'(x) € [-2,8]V x € (-3,9). Let N be the

number of divisors of the greatest possible value of f(9) — f(—3), then find the sum of digits of
N.

.Iff(x)z{ cos x> ;o x<0

sinx® —[x3 -1 ; x>0
then find the number of points where g(x) = f(|x|) is non-differentiable.

£ + (x®)™ glx)

. Let f(x) =x?+ax+3 and g(x) =x +b, where F(x)= lim . If F(x) is
n—o 1+ (xz)n
continuous at x =1 and x = -1 then find the value of (a2 +b2).

2-x , -3<x<0
, O<x<4

Then f ~1(x) is discontinuous at x =

L) +2f(1-x) = x2 +2V xeRand f(x) is a differentiable function, then the value of f'(8)

is
Let f(x) =signum (x) and g(x) = x (x? —10x + 21), then the number of points of discontinuity
of flg(x)]is

If d? [sin4 x +sin? x +1

sin? x +sinx+1

> =asin? x + bsin x + ¢ then the value of b+ c —a is
dx

3/2
If f(x)=acos(mx) + b, f'(;j:n and J.f(x)dx:z+1, then find the value of
T

1/2
o =l
A (smg a4 cos! bJ.

T
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Let a(x) = f(x) — f(2x) and B(x) = f(x) — f(4x)
and a'(D=5a'(2)=7
then find the value of B'(1) —10

1-x 3 2 3/2
Let f(xX)=—4-e 2 + X + X + x + 1 and g be inverse function of f and h(x) :% )

3 2 54
q?
h'(5) =0, then B
5b2 1
g(6]
B A " '
If y =250 "X then 2 -Dy'+ %y is equal to
Y
X
Let f be a continuous function on [0, ) such that lim ( f0) + J. Ji(3) dt} exists. Find lim f(x).
X—>0 X—>0
0

2 3 4 5
Let fx) =x + -+ X4 X 4 X andlet g(x) = £ (x). Find g"(0).

2 3 4 5

3
; 0
If f(x) = Cos X ;X<
f Linx?’ —|x® -1 ; x>0

then find the number of points where g(x) = f(| x|) is non-differentiable.
Let f:R"—— R be a differentiable function satisfying :

f(><}’)=m+M Vx,yeR" also f(1)=0;f(D)=1
y x

find lim {1} (where [] denotes greatest integer function).
X—e (X)

For the curve sin x +sin y =1 lying in the first quadrant there exists a constant o for which
| d?

lim x“ ay =L (not zero), then 2o =

x—0 dxz

Let f(x)=xtan '(x?)+x* Let f*(x) denotes k™ derivative of f(x) wrt. x, ke N. If
f2™(0)%0,m e N, thenm =

yd’y (dy ’
dx?  dx
The value of x, x € (2 ,50) where f(x) :\/x ++/8x—-16 + \/x —/8x —16 is not differentiable is :

3Jfor
2

If x =cos© and y =sin® 6, then atezgis:

The number of non differentiability points of function f(x):min([x],{x}, X ——=

x € (0,2), where [] and {} denote greatest integer function and fractional part function
respectively.



74

Advanced Problems in Mathematics for JEE

Answers
1. 2.| 64 3.| 16 4. 8 5. 6. 7. 17
8. 9. 4 10. 3 11. 7 12. 13. 14. 5
15. 16. 0 17. 1 18. 2 19. 20. 21. 2
22. 23. 4 24. 3

I [
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Exercise-1 : Single Choice Problems ‘ M

. The difference between the maximum and minimum value of the function
f() =3sin* x —cos® x is :

3 5
(a) Y (b) 9 (© 3 (d) 4

. A function y = f(x) has a second order derivative f"(x) =6 (x — 1). If its graph passes through
the point (2, 1) and at that point the tangent to the graph is y =3x — 5, then the function is :

(@ (x-1?2 ®) (x-13 © (x+1?3 (d) (x+1D?

. If the subnormal at any point on the curve y =3 1=k . xk is of constant length then k equals to :
1
(a) 5 (b 1 (© 2 (d 0

. If x> =5qx + 4ris divisible by (x — )% then which of the following must hold true V q,r,c € R ?
(@ q=r (b) g+r=0 © ¢°>=r* @ q*=r°

. A spherical iron ball 10 cm in radius is coated with a layer of ice of uniform thickness that melts
atarate of 50cm > /min .When the thickness of ice is 5 cm, then the rate at which the thickness

of ice decreases, is :

1 . 1 . 1 . 5 .
(a) %cm/mm (b) ﬁcm/mm (©) 54—ncm/mln (@ acm/mm
< If f(x) :w , then number of local extremas for g(x), where g(x) = f(| x|):
(x-3)(x-4)
(a 3 (b) 4 () 5 (d) None of these

. Two straight roads OA and OB intersect at an angle 60°. A car approaches O from A, where
OA =700m 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) 30sec
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10.

11

12.

13.

14.

15.

16.

. f(0)= a2 -9+ sin(x — k)

. Let f(x) = {a —3x ; —25x<0, if f(x) has smallest value at x =0, then range of a, is :

4x+3 ; 0<x<1’

(@) (-,3) (b) (—x,3] () (3,) (d) [3,)
3+|x—k| , x<k
k has minimum at x =k, then :

B

(x-k)

(a) aeR (b) |al<2 () |a|>2 (d) 1<|al<2
d2
For a certain curve —%’ =6x — 4 and curve has local minimum value 5 at x =1. Let the global
dx
maximum and global minimum values, where 0 < x<2 ; are M and m. Then the value of
(M —m) equals to :

(a) -2 (b) 2 (0 12 (d) -12

. The tangent to y = ax? + bx + % at (1, 2) is parallel to the normal at the point (-2, 2) on the

curve y =x2 + 6x + 10. Then the value of% —bis:

(@) 2 (b) 0 () 3 (@1

If (a, b) be the point on the curve 9y 2 = x> where normal to the curve make equal intercepts
with the axis, then the value of (a + b) is :

(@ o (b) 1?0 (© 23—0 (d) None of these

dzy

The curve y = f(x) satisfies — =6x —4 and f(x) has a local minimum value 5 when x =1.
dx

Then f(0) is equal to :

(a) 1 (b) O () 5 (d) None of these
Let A be the point where the curve 5a.2x> + 100 x? + x + 2y — 4 =0 (o € R, 0 #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 :

(@ x-oay+20=0 (b) ax+y—-2=0 () 2x-y+2=0 (d) x+2y-4=0
The difference between the greatest and the least value of the function

f(x) =cosx + %cost —%cosSx

11 13 9 7
(@ ? (b) ? (o) Z (d) g

The x co-ordinate of the point on the curve y =+/x which is closest to the point (2, 1) is :

@ 2°%3 ;ﬁ m V3 *2*@ © ‘“2*6 @ 1
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17.

18.

19.

20.

21.

22.

23.

24.

[, .2
The tangent at a point P on the curve y =ln[2+4xZ} —v4 — x? meets the y-axis at T ;
2-+V4-x

then PT 2 equals to :

(@ 2 (b) 4 () 8 (@ 16
3
T de

Let f(xX)= | — forx>1
;Llnt

and g(x) = j (2¢2 ~Int) f(t) dt (x > 1), then :
1

(a) gisincreasing on (1,0)
(b) gis decreasing on (1,00)
(c) gisincreasing on (1, 2) and decreasing on (2 ,)
(d) gis decreasing on (1, 2) and increasing on (2 ,)

Let f(x) =x3 +6x2 +ax +2,if (-3,-1) is the largest possible interval for which f(x) is
decreasing function, then a =

(@ 3 (d) 9 (© -2 @1
Let f(x) —tan ! [1_)(] . Then difference of the greatest and least value of f(x) on [0, 1] is :

+x

(a) m/2 (b) n/4 (© =« @ =n/3
The number of integral values of a for which f(x) = x2 +(a+2)x? +3ax + 5 is monotonic in
V xeR.

(@ 2 (b) 4 (c) 6 @ 7

X
The number of critical points of f(x) :U(cos2 t— %) dt} + %x4/3 —XTH in[0,6m]is :
0
(a 10 (b) 8 (¢) 6 (@ 12
2 2
Let f(x) = min(; - 3% ,SZJ for 0 < x< 1, then maximum value of f(x) is :
5
a) 0 b) —
(@) (b) 2
5 5
c) — d —
(@ a (d) i
2-|x% +5x+6] x#-2
Let f(x) =
d { b? +1 x=-2

Has relative maximum at x =-2 , then complete set of values b can take is :
(@ |b|=1 (b) |bl<1 (c) b>1 (d) b<1
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

-1 .
Let for the function f(x)=|°5 X > —1<x<0 ;
mx+c ; O<x<1

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

T T T T
@ (-3 o[ ©[+3) @)

Tangents are drawn to y = cos x from origin then points of contact of these tangents will always
lie on :
@ S=2+1 ) —=L1-2 © =241 @-L-1-2
O x= Yy yoox y- X
Least natural number a for which x + ax 2 >2V x e (0,) is :
(a) 1 (b) 2 (©) 5 (d) None of these
Angle between the tangents to the curve y = x2 —5x + 6 at points (2, 0) and (3, 0) is :
T b T T

a) — b) — c) — d) =

(a) 6 (b) 7 () 3 (d 5
X
Difference between the greatest and least values of the function f(x) = I (cos?t +cost +2) dt
0
in the interval [0,27] is K=, then K is equal to :
(a) 1 (b) 3 () 5 (d) None of these
The range of the function f(0) = sinf + 0 ,0e LO,RJ is equal to :
0 tan 0 2
1 2
(a) (0,) (b) [n ,Zj () (2,0 (d [n ,Zj
Number of integers in the range of ¢ so that the equation x> — 3x + ¢ = 0 has all its roots real and
distinct is :
(a) 2 (b) 3 (0 4 @ 5
Let f(x) = I e* (x —1) (x —2) dx. Then f(x) decreases in the interval :
(@) (2,0 () (-2,-1
If the cubic polynomial y =ax® + bx2 + ex + d (a,b,c,d € R) has only one critical point in its
entire domain and ac =2, then the value of | b| is :
@ 2 b) 3 © 5 @ 6
On the curve y = , the point at which d—y is greatest in the first quadrant is :
1+x2 dx

14 1 1 2 1 3
@ (53] ® (1) (73 ©lEd
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35.

36.

37.

38.

39.

40.

41.

42.

43.

If f(x)=2x,g(x) =3sinx — xcos x, then for x € (O,g] :
@ f(x)>glx) (b) f(x) < g(x)
() f(x) = g(x) has exactly one real root. (d) f(x) = g(x) has exactly two real roots

Lx)z , then which are correct ?
1+ g(x)

Let f(x) =sin~! [

(1) 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) (¢) (1), (i) and (iii) (d) (iii)

The graph of the function y = f(x) has a unique tangent at (e“,0) through which the graph

passes then lim In( +7£()) ~sin(f(x))
x—e 3f(x)

(@ 1 (b) 3 (© 2 @ 7

Let f(x) be a function such that f'(x) =log 3 (log 5 (sin x + a)). The complete set of values of ‘ @’

for which f(x) is strictly decreasing for all real values of x is :

is equal to :

(@) [4,0) (b) [3,4] (@ (-o,4) (d) [2,0)
If f(x) =aln|x|+ bx? + x has extremas at x =1and x =3, then :
3 1 3 1 3 1 3 1
a) a=—,b=—-= b) a==,b== ¢ a=—-—,b=—= (d) a=-=,b==
(@) 4 8 ®) 4 8 (c) 4 8 @ 4 8
1+sinx x<0
Let = ’ then :
et f) {xz -x+1, x>0’ e
(a) f hasalocal maximum at x =0 (b) f has alocal minimum at x =0
(c) fisincreasing everywhere (d) fis decreasing everywhere
X
If m and n are positive integers and f(x) = J (t-a)?"(t —=b)>™ 1 dt, a#bthen :
1
(a) x =bis a point of local minimum (b) x =bis a point of local maximum
(c) x =ais a point of local minimum (d) x=ais apoint of local maximum
For any real 0, the maximum value of cos?(cos0) + sin?(sin0) is :
(@ 1 (b) 1+sin?1
(¢) 1+cos®1 (d) Does not exist

If the tangent at P of the curve y2 = x3 intersects the curve again at Q and the straight line

no

OP,0Q have inclinations a,b where O is origin, then (ta

Jhas the value, equals to :
tanf}

(@ -1 (b) -2 © 2 d) V2
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44. If x + 4y =14 is a normal to the curve y2 =ax® —p at (2, 3), then value of o + is :

45.

46.

47.

48.

(a) 9 (b) -5 (@ 7 (d) -7
The tangent to the curve y = e ata point (0, 1) meets the x-axis at (a, 0) where a e [-2,— 1],
thenke:
1 1 1
a) |-—,0 b) |-1,—-= c) [0,1 d) | =,1
()[2} (){ 2} (o) [0,1] ()[2}
o
Which of the following graph represent the function f(x) = J. e *du,forx>0and f(0)=0?
0
Ay y
(a) (b)
0 >4 0| »x
AY N
(@ (d
(e} > X [e) » X
Let f(x) =(x —a)(x —b)(x —c) be a real valued function where a< b< c(a,b,c € R) such that
f"(a) =0. Then if a € (¢ ,¢5), which one of the following is correct ?
(@) a<cy<bandb<c, <c(b) a<cy,cy<b
(c) b<cy,cy<c (d) None of these
fo) = x® —x- 1,x €[1,2]. Consider the following statements :
(1) fisincreasing on[1,2] (2) fhasarootin[1,2]
(38) fisdecreasing on[1,2] (4) fhasno rootin[1,2]
Which of the above are correct?
(a) 1and?2 (b) 1and 4 (¢) 2and3 (d) 3and 4

49. Which one of the following curves is the orthogonal trajectory of straight lines passing through

a fixed point (a, b)?
(@ x—-a=k(y-b) b (x-a(y-b)=k
© (x-a)*=k(y-b) @ (x-a?+(y-b?=k
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50

3

. The function f(x) =sin” x —m sin x is defined on open interval (—g ,gj 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<m<3 (b) -3<m<0 (¢) m>3 (d) m<-3
51. The greatest of the numbers 1, 21/2 31/3 41/4 gl/5 6% and 77 is :
(a) 22 (b) 31/3 © 7v7 ) 6/°
52. Let[ be the line through (0, 0) and tangent to the curve y = x> + x + 16. Then the slope of [
equal to :
(a 10 (b) 11 () 17 (d) 13
53. The slope of the tangent at the point of inflection of y = x> —3x2 + 6x + 2009 is equal to :
(a) 2 (b) 3 (© 1 (d 4
54. 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
| SO+ f )+ + FM(p) y
fl@)+ f(@)+.....+f™(a)
Statement-1 : There is a number c e (a, b) for which f"*V(¢) = f(0)
because

55.

56.

57.

Statement-2 : If h(x) be a derivable function such that h(p) = h(q) then by Rolle’s theorem

h'(d)=0;de(p,q

(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

(¢) Statement-1 is true, statement-2 is false
(d) Statement-1 is false, statement-2 is true

If g(x) is twice differentiable real valued function satisfying g"(x) —3g'(x) >3V x>0 and

g'(0) =-1, then h(x) = g(x) + x Vx>0 s :

(a) strictly increasing (b) strictly decreasing

(c) non monotonic (d) data insufficient

If the straight line joining the points (0, 3) and (5, —2) is tangent to the curve y = 1 ; then
X+

the value of cis :
(a 2 (b) 3 () 4 (d5

Number of solutions(s) of In|sin x |=—x? if x e [—g , 3275} is/are :

(@) 2 (b) 4 (© 6 @ 8



82

Advanced Problems in Mathematics for JEE

58.

59.

60.

61.

62.

63.

64.

65.

The equation sin ! x =| x —a| will have atleast one solution then complete set of values of a
be :

a) [-1,1 b) [-=,E 0 |[1-Z,1+2 D E-1,541

@ [ 1 ()[22} ()[2 2 ()2 3
For any real number b, let f(b) denotes the maximum of | sin x + # +bVxxeR.

3 +sinx
Then the minimum value of f(b) V beR is :
1 3 1
a) — b) = o — d) 1
(a) > (b) 7 © - (d

Which of the following are correct

(a) x%+2x%-6x+2=0has exactly four real solution

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

(¢) x™ + ax + b=0 where n is an even natural number has atmost two real solution a,b, e R.

(@ x3-3x+c =0, ¢ > 0 has two real solution for x € (0,1)

For any real number b, let f(b) denotes the maximum of | sin x + ﬁ + b |V x € R. Then the
minimum value of f(b) VbeR is:

1 3 1
(@ o (b 1 © a (@1
If p be a point on the graph of y = . X 7> then coordinates of ‘ p’ such that tangent drawn to
curve at p has the greatest slope in nJlraZnitude is :
(@) (0,0) (b) [ﬁ f] © (—ﬁ —f] (@ (13}

Let f:[0,2n]— [-3,3] be a given function defined as f(x) =3 cos g .The slope of the tangent to

the curve y = f1(x) at the point where the curve crosses the y-axis is :

2 1 1
(@ -1 (b) 3 () s (D |
Number of stationary points in [0, ] for the function f(x) =sin x + tan x —2x is :
(@ o0 b 1 (0 2 (@ 3
If a,b,c,d e R such that Z:;:i + g =0, then the equation ax® + bx? + cx +d=0 has
(a) atleast one root in (—1,0) (b) atleast one root in (0,1)

(¢) norootin(-1,1) (d) no rootin (0,2)



Application of Derivatives 83

66. If f'(x)=0(x)(x-2) 2. Where 0(2) #0 and ¢(x) is continuous at x =2, then in the
neighbourhood of x =2
(a) fisincreasing if $(2) <0 (b) fis decreasing if $(2) >0
(c) fis neither increasing nor decreasing (d) fisincreasing if $(2) >0
243 +1
V3
(@) a=-11,b=6 (b) a=-11,b=-6 (¢) a=11,beR (d) a=22,b=-6
68. For which of the following function(s) Lagrange’s mean value theorem is not applicable in

67. If f(x) = x3 —6x2 + ax + bis defined on [1, 3] satisfies Rolle’s theorem for ¢ = then

[1,2]?
3 - X x< 3 in(x —1)
5 > 3 sin(x —
@ fI=1., 2 ; ® f={ x-1 = **1
——X , X> = 1 , x=1
(2 j 2
@ f()=(x-D]x-1] (@ £ =x-1]
2 2
69. If the curves x—z 4 yT =1land y? =16x intersect at right angles, then :
a
@ a=+1 ) a=+3 © a=+ - (d) a=++2
V3
70. If the line x coso. + ysino = P touches the curve 4x° =27ay?, then P =
a
(a) cot? a.cosa (b) cot? o sina () tan? o, cosa. (d tan? o sina
Answers

1. (d) 2.| (b) 3.| (a) 4.| (d) 5.| (b) 6.|(d) 7. (D 8. (| 9. (c)]10.|(b)
11.| (©) | 12.|{ ()| 13.| ()| 14./ ()| 15.|(0)| 16.| ()| 17.|(b)| 18.|(a)| 19.| (b) 20.|(b)
21.| (b) | 22.|(d)| 23./(d)| 24.|(@ | 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.| (@) | 42./(b)| 43.(b)| 44.| ()| 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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—

I f(x) =

Exercise-2 : One or More than One Answer is/are Correct i : b
. Common tangent(s) to y = x% and x = y3 is/are :
1 1 2 -2
@ x-y=— (b) x-y=-——F © x-y=—+= D x-y=—~
V3 V3 343 343

. Let f:[0,8] — R be differentiable function such that f(0) =0, f(4) =1, f(8) =1, then which of

the following hold(s) good ?

(@) There exist some c; €(0,8) where f'(c;) =%

(b) There exist some c € (0,8) where f'(c) = %

(c) There exist ¢ ,cy €[0,8] where 8 f'(¢;) f(cy) =1

8
(d) There exist some o, € (0, 2) such that I f(®) dt =3 (a 2f(oc 3+ Bzf(ﬁs))
0

sin~! (sinx) x>0
T

x =0, then
cos ! (cosx) x<O

(a) x=0is a point of maxima
(b) f(x) is continuous V x € R
(c) global maximum value of f(x)V xeR isn
(d) global minimum value of f(x) ¥V xeR is 0

4 1
. A function f:R — R is given by f(x) =4~ [2 s xj x#0 , then

0 x=0
(a) f has a continuous derivative V x € R (b) fis a bounded function
() f has an global minimum at x =0 (d) f"is continuous V x € R
L If| f(x) |<1V x e R, and f(0) =0 = f'(0), then which of the following can not be true ?
1 1 1 1
- == b 2)=-4 -2)=3 d — ==
@ f( 2] L ow e © f-2) ()f[zj :

. Let f:[-3,4]— R such that f"(x) > 0 for all x € [-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]

(¢) f(x) has a maximum on [-3,4]

(d) if f(3) = f(4), then f(x) has a critical point on [-3,4]
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7.

10.

11.

12.

13.

Let f(x) be twice differentiable function such that f"(x) > 0 in[0,2]. Then :
(@) f(0)+ f(2) =2f(c), for atleast one c,c € (0,2)

() f(O) + f(2)<2f(D)

© fO+f(2)>2f(D)

() 2(0) + f(2)>3f@

. Let g(x) be a cubic polynomial having local maximum at x = —1and 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 roots

. The function f(x) = 2x3 =3(h +2) x2 + 2)x + 5 has a maximum and a minimum for :

(@ Ae(-4,0) (b) A e(-x,0) () re(-3,3) (d) 2 e(1,0)
The function f(x) =1+ xln(x + \/1+ x? ) —\/1 —x?is:
(a) strictly increasing V x € (0,1) (b) strictly decreasing V x e (—1,0)
(c) strictly decreasing for x € (-1,0) (d) strictly decreasing for x € (0,1)
Let m and n be positive integers and x,y>0 and x + y =k, where k is constant. Let
flx,y)=xMy" ,then :

. . mk
(@) f(x,y)is maximum when x =

m+n

(b) f(x,y) is maximum where x =y
m Tln mkm+n
(c) maximum value of f(x,y) is
(m + n) m+n
m+nm mnn
(d) maximum value of f(x,y)is

(m+n)™"
The straight line which is both tangent and normal to the curve x =3t2,y =2t3 is :
(@ y+V3(x-1=0 b) y-v3(x-1=0
© y++v2(x-2)=0 (A y-vV2(x-2)=0

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 :

Inx

_ 2
(@) y=xlnx (b) y= ;. © y:2(x 1 1-x

d) v=
2 @ y=—
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14. A parabola of the form y =ax? + bx + c(a>0) intersects the graph of f(x)= . The
x< -4

number of possible distinct intersection(s) of these graph can be :
(a) 0 (b) 2 () 3 (d) 4

15. Gradient of the line passing through the point (2, 8) and touching the curve y = x>, can be :
(@ 3 (b) 6 (© 9 (d 12

16. The equation x + cos x = a has exactly one positive root, then :
(@ ae(0,1 (b) ae(2,3) (©) ae(l,x) (d) ae(-»,1)

17.

18.

19.

20.

Given that f(x) is a non-constant linear function. Then the curves :
(@) y=f(x)and y=f'(x) are orthogonal

() y=f(x)and y = f " (~x) are orthogonal

(©) y=f(-x)and y = f1(x) are orthogonal

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

Let f(x) :jef3 2 —De2(t + D21 (£ ~2)2912 a¢ (x> 0) then :
0

(a) The number of point of inflections is atleast 1

(b) The number of point of inflections is 0

(¢) The number of point of local maxima is 1

(d) The number of point of local minima is 1

Let f(x) =sinx + ax + b. Then f(x) =0 has :

(a) only one real root which is positive if a>1,b< 0
(b) only one real root which is negative if a>1,b> 0
(c) only one real root which is negative if a<-1,b<0
(d) only one real root which is positive if a < -1,b< 0

Which of the following graphs represent function whose derivatives have a maximum in the
interval (0, 1) ?
A A

(a) ®m» © 1
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21.

22.

23.

24.

Y,
YA A

(© (d)

O 1 o) i:x

5 5

Consider f(x) =sin” x +cos”> x-1,x e [0,;}, which of the following is/are correct ?

(a) fis strictly decreasing in {0,:}

(b) fis strictly increasing in [Z ,g}

(c) There exist a number ‘¢’ in (O,gj such that f'(¢) =0
(d) The equation f(x) =0 has only two roots in [O,H
L R

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

1 1 1
(a) y (b) 3 © 2 (d -1

X
Which of the following is/are true for the function f(x) = .[ cosg dt(x>0)?

t
0
(a) f(x) is monotonically increasing in ((4n -1 g ,(4n+1) gj VneN

(b) f(x) has a local minima at x =(4n — 1)% VneN

(c) The points of inflection of the curve y = f(x) lie on the curve xtanx + 1=0

(d) Number of critical points of y = f(x) in (0,10x) are 19

Let F(x) = (f(x))? + (f'(x))?,F(0) =6, where f(x) is a thrice differentiable function such that
| ()| <1V x e[-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) forsomece(-1,1),F(c)>6,F'(c)=0and F"(c)<0
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25.

26.

27.

28.

29.
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x3 +x2 —10x; —-1<x<0

Let f(x) ={sin x; O£x<g
T
1+ cosx; —<x<nm
2
then f(x) has :

(a) local maximum at x =g (b) local minimum at x =

T
2

(c) absolute maximum at x =0

(d) absolute maximum at x = -1

Minimum distance between the curves y2 =x -1 and x2 = y — 1is equal to :
V2 32 52 72
a) — b) —= 0 —— d) ——
(a) 4 (b) 4 © 4 (d 4
-Xx
For the equation ¢ =)\ which of the following statement(s) is/are correct ?

1+x
(a) When A € (0, o) equation has 2 real and distinct roots
(b) When A e (-0, — ez) equation has 2 real and distinct roots
(c) When A €(0, ) equation has 1 real root
(d) When A € (—e, 0) euqation has no real root

If y =mx + 5is a tangent to the curve x> y3 =ax® + by > at P(1,2), then
@ a+b=% ) a>b © a<b &) a+b:%
F(f)-Dx2+x+D2=(f)+D(x* +x2+ 1 =0

V x € R —{0} and f(x) # + 1, then which of the following statement(s) is/are correct ?

@ |[f(x)|=2V xeR -{0}

(b) f(x) has a local maximum at x =-1

() f(x) has alocal minimum at x =1 (d) _[ (cosx) f(x)dx =0
Answers
1. (c, d) 2. (a,c,d) 3. (a, ) 4. (a, ) 5./(a, b, c,d) 6. (b,c,d)
7. (c, d) 8. (b, d) 9./(a,b,c,d)| 10. (a, ©) 11. (a, d) 12. (c,d)
13.| (a,d) 14.| (b, c,d) 15.| (a, d) 16. (b, ©) 17. (b, ©) 18. (a,d)
19.| (a, b, ) 20. (a, b) 21.(a,b,c,d)| 22. (b, ©) 23.| (a, b, ) 24.| (a,b,d)
25. (a,d) 26. (b) 27.| (b,c,d) | 28.| (b, d) 29.| (a, b, ¢, d)
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¥ Exercise-3 : Comprehension Type Problems i

Paragraph for Question Nos. 1 to 2
Let y = f(x) such that xy =x+ y + 1,x e R — {1} and g(x) = xf(x)

1. The minimum value of g(x) is :
(@) 3-+2 (b)) 3+42 (©) 3-22 @ 3+2v2

. 1
2. There exists two values of x,x; and x, where g'(x) = > then | x;|+|x4|=

(@ 1 (b) 2 (© 4 @ 5
Paragraph for Question Nos. 3 to 5
1-x ; 0<x<1
Let f(x)=| 0 ; l<x<2andg(x)= jf(t) dt.

(2—x)2 ; 2<x<3

. SN > . .
Let the tangent to the curve y = g(x) at point P whose abscissa is — 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(D=

1
(@ 0 (b) 5 (© 1 d 2
4. Equation of tangent to the curve y = g(x) at P is :
(@) 3y=12x+1 (b) 3y=12x-1 () 12y=3x-1 (d 12y =3x+1
5. If‘ 0’ be the angle between tangents to the curve y = g(x) at point P and R; thentan6 equalsto :
5 5 5
a) — b) — o) — d) —
(a) 3 (b) 14 © 7 (d) T

Paragraph for Question Nos. 6 to 8

Let f(xX) <0V x e(—»,0) and f(x)>0V xe(0,0) also f(0) =0. Again

f'(x)<0V xe(—0,—1) and f'(x)>0 V xe(-1,) also f'(-1) =0 given hm f(x) =0 and

lim f(x) = and function is twice differentiable.
X—>0

6. If f"(x) >0V x e(—1,0) and f'(0) = 1then number of solutions of equation f(x) = x is :

(a) 2 (b) 3 () 4 (d) None of these
7. If f"(x) <0V x e(0,0) and f'(0) =1 then number of solutions of equation f(x) = x2is
(@ 1 (b) 2 (o 3 (d 4
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8. The minimum number of points where f"(x) is zero is :

(@ 1 (b) 2 © 3 (d) 4

Paragraph for Question Nos. 9 to 11

In the given figure graph of :

y=p(x)=x" +a; x" T +a,x"2 +...... +a, is given.

(-2, 2) 0, 2) 3,2)

=11

(A, 0)\/(2, 0)

9. The product of all imaginary roots of p(x) =0 is :
(@ -2 (b) -1 (© -12 (d) none of these
10. If p(x) + k=0 has 4 distinct real roots «,B,y,8 then [a] + [B] + [y] + [8], (where [] denotes
greatest integer function) is equal to :

(a -1 (b) -2 (0 0 @1
11. The minimum number of real roots of equation ( p’(x))2 + p(x) p"(x) =0 are :
(@ 3 (b) 4 () 5 (d 6

Paragraph for Question Nos. 12 to 14

The differentiable function y = f(x) has a property that the chord joining any two points
A(xq, f(xy)) and B (x5, f(x,)) always intersects y-axis at (0,2 x;x5). Given that f(1) =-1,
then :

1/2 .
12. o f(x) dx is equal to :

1 1 1 1
@ ¢ ®) o © @

13. The largest interval in which f(x) is monotonically increasing, is :

(@) [—oo,ﬂ (b) [‘21@] © (—oo,ﬂ @ [‘4100)
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] (o [-1,1] (d) [0,2]
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Paragraph for Question Nos. 15 to 16

1
Let f(x) =1+ I(xey + ye*) f(y) dy where x and y are independent variables.
0

15. If complete solution set of ‘ x’ for which function h(x) = f(x) + 3x s strictly increasing is (—o0, k)

then {: ek} equals to : (where [-] denotes greatest integer function):

(@ 1 () 2 (© 3 @ 4
16. If acute angle of intersection of the curves% Ly % =0 and y = f(x) be6thentan6 equalsto :
8 16 14 4
° b) — il a) =
(a) oe (b) T © d (d :
Answers

1.| (d) 2.| (o) 3./ (b) 4.| (o) 5./ (b) 6.| (d) 7.| (b) 8./ 9./(d)|10.| ()
11.| b) | 12.|{(d)| 13.|(c)| 14./(b) | 15.| ()| 16.|(a)
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@r Exercise-4 : Matching Type Problems

c—

1. Column-I gives pair of curves and column-II gives the
intersection point.

angle 0 between the curves at their

Column-l Column-ll
(A) | y=sinx,y=cosx P) %
4
(B) | x2 =4y,y=—" () L4
x“+4 2
2 2 =l
R
© Y _1x2_y2_5 R) tan”' 3
18 8
D) | xy=1,x2-y2=5 (S) tan"! 5
(T tan"1(2+/2)
2.
Column-I Column-lI
(A) | sin™! x) coshx _ (cos™! x) sin" Xy x e (cos1,sin1) | (P) | Always positive
(B) | (cos x)¥™* — (sin x) ¥V x e [TC ﬂ) (Q) | Always negative
4’2
(© | Ginx) SINX _ (cos) 0%V x 0, ks (R) | May be positive or negative
2 for some values of x
(D) | (In (nx)) _(n )X v x e (e, 0) (S) | May result in zero for some
of values of x
(T) | Indeterminate
3 4 5.2 3
3. Let f(x) = X" -4 Vx =1, g(x)zﬂvwceR,h(x)xiMVx;tfl,
x-13 4 (x+1)3
Column-I Column-Il
(A) | The number of possible distinct real roots of| (P) 0
equation f(x) =c where c> 4 can be
(B) The number of possible distinct real roots of| (Q) 1
equation g(x) =c, where ¢c> 0 can be
(C) | The number of possible distinct real roots of| (R) 2
equation h(x) =c, where c > 1can be
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(D) | The number of possible distinct real roots of| (S) 3
equation g(x) =c where —-1< c< 0 can be
(T) 4
4.
Column-I Column-ll
(A) If o,B,y are roots of x> -3x2+2x+4=0 and (P) 2
2
y=1+ @« Px + Ll
x-—o (x-a)(x-B) ((x-a)(x-B)(x-y)
then value of y at x =2 is :
B) |If x3 +ax+1=0 and x* + ax +1=0 have a common| (Q) 3
roots then the value of | a| can be equal to
(C) | The number of local maximas of the function| (R) 4
x? + 4cosx + 5 is more than
D) | If f(x)=2|x|3+3x2 —12|x|+1, where x e[-1, 2] then (S) 5
greatest value of f(x) is more than
(T) 0
5.
Column-| Column-ll
(A) | Maximum value of| (P) 0
4
f(x) =log (J
2 VX +2+42-X
(B) & z Q 1
The value of {42cot -1 {1 + ZZkH =
n=1 k=1
([] represent greatest integer function)
(C) | Let f(x) = xsin 7 x, x > 0 then number of points in| (R) 2
(0,2) where f'(x) vanishes, is
® | i { X } _ (S) 3
x—0t eX -1
([] represent greatest integer function)
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. . Inx .
6. Consider the function f(x) = 5 —ax + x2 and a >0 is a real constant :

Column-I Column-ll

(A) | f(x) gives a local maxima at (P) e e 1

T4
(B) | f(x) gives a local minima at (Q) a—-+va? -1
a>L,x=——

4
(C) | f(x) gives a point of inflection for (R) 0<ax<1

(D) | f(x) is strictly increasing for all| (S) a++a? -1
YeR* a>1;x= — 5

7. The function f(x) = \/ ax® + bx? + cx + d has its non-zero local minimum and maximum values

at x =-2 and x =2 respectively. If ‘@’ is one of the root of x> —x —6 =0, then match the

following :
Column-| Column-ll

(A) | The value of ‘d’ is P) 0

(B) | The value of ‘b’ is Q) 24

(C) | The value of ‘¢’ is R) Greater than 32

(D) | The value of ‘d’ is (S) -2

8.
Column-| Column-ll

(A) | The ratio of altitude to the radius of the| (P) 1
cylinder of maximum volume that can be A2
inscribed in a given sphere is

(B) | The ratio of radius to the altitude of the cone of| (Q) V2
the greatest volume which can be inscribed in a
given sphere is

(C) | The cone circumscribing the sphere of radius| (R) 32
‘" has the minimum volume if its semi vertical 3
angle is 0, then 33 sin® =

(D) | The greatest value of x°y* if 2x +3y =7, | (S) 11

x>0,y>0is
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| Answers |

A->T; B>R; C>Q; D—>Q

A—->R,S; B>Q; C—>R,S; D->Q
A—->Q,R; B>R S; C>Q,RS; D>P,RT
A—-»P; B>P; C>T; D>P,QRT
A—->Q; B—>S; C>R; D> P

A->Q; B>S; C>P; D> R

A—>S; B>P; C—>Q; D> R

A—->Q; B>P; C—>S; D>R
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- - ——

Exercise-5 : Subjective Type Problems R B@. ™ ;

10.

11.

12.

13.

. 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 A;

. . A .
and the area of the given sheet is A,. IfA—2 =m + \/E, where m,n € N, then m + n is equal to.
1

. On [1,e], the least and greatest vlaues of f(x)=x2Inx are m and M respectively, then

[VM + m]is : (where [ ] denotes greatest integer function)
2

I f(x) = % - X? + x is a decreasing function for every x < 0. Find the least value of p2.

e

x+ax? —x?3 , x>0

xe™ x<0 . .. . . . ,
. Let f(x) = > .Where a is a positive constant. The interval in which f'(x)

is increasing is {k ,ﬂ .Then k +lis equal to
a

. 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) = x2 —2bx + 1in the interval [0, 1] is 4.

2 yZ

. Let ‘0" be the angle in radians between the curves %+T=1 and x? +y2=12. If

0 =tan " (aj; Find the value of a.

V3

. Let set of all possible values of A such that f(x)=e?* —(A+1)e* +2x is monotonically

increasing for V x € R is (-, k]. Find the value of k.

. Let a,b,c and d be non-negative real number such that a® +b><1land c® +d° <1 Find the

maximum value of a®c® + b2d>.

. There is a point (p, q) on the graph of f(x) = x? and a point (r,s) on the graph of g(x) = -8/x,

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).

f(x) =max|2sin y — x| where y € R then determine the minimum value of f(x).

X
Let f(x) :I((a -1 (t2 +t+ 1)2 —(a+ 1)(t4 24 1)) dt. Then the total number of integral
0

values of ‘ @’ for which f'(x) =0 has no real roots is

The number of real roots of the equation x 2013 4 (2014x _ g

4 2
% for x>1is £ where p and q are
x° +2x° -1

relatively prime positive integers. Find the value of (p + q).

Let the maximum value of expression y =
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14.

15.

16.

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, at one point and normal to the graph at another

point is B; where p and q are relatively prime positive integers. Find product pq.
q
Let f(x) =x2 +2x—-t2 and f(x) =0 has two roots a (t) and B (t) (o <) where t is a real

i

parameter. Let I(t) = I f(x) dx. If the maximum value of I(t) be A and |A|= P where p and g are
q

o
relatively prime positive integers. Find the product (pg).
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 f'(x) € [-2,8]V x € (-3,9). Let N be the
number of divisors of the greatest possible value of f(9) — f(-3), then find the sum of digits of
N.
18. It is given that f(x) is defined on R satisfying f(1) =1and for V x e R,
f(x+5)> f(x) +5and f(x+ 1)< f(x) + LIf g(x) = f(x) + 1 - x, then g(2002) =
19. The number of normals to the curve 3 y3 =4 x which passes through the point (0,1) is
2
20. Find the number of real root(s) of the equation ae* =1+ x + % ; where a is positive constant.
21. Let f(x) =ax + cos2x + sin x + cos x is defined for V x € R and a € R and is strictely increasing
function. If the range of a is {m ’wj , then find the minimum value of (m —n).
n
22. If p; and p, are the lengths of the perpendiculars from origin on the tangent and normal drawn
to the curve x %3 + yz/3 —6%3 respectively. Find the value of /4p? + p3.
- Answers -
1. 9 2. 2 3. 1 4. 1 S. 1 6. 2 7o 3
8. 1 9. 5 10. 2 11. 3 12. 1 13. 7 14., 12
15.| 12 16.| 27 17. 3 18. 1 19. 1 20. 1 21. 9
22. 6

[



¥ Exercise-1 : Single Choice Problems

INDEFINITE AND DEFINITE

INTEGRATION

- . ——

X
1. Iax (lnx+lna~ln(x] de=
e

2x
(a) axln(e] +C

x
X
(© ax+ln(x) +C
e

2. The value of :

) a* h{") +C

©

(d) None of these

lim 1

1
n—m[\/ﬁx/n+1+\/5\/n+2
(@) V2 -1 (b) 2(v2-1

J‘ sin x

sin (x - o)

(b) (cosa,sina)

log(x2 +2)
(x +2)2

(a) (sina,cosa)

2

4. The value of the integralI dxis:
0

V2

,1 5 1
—tan 2 +—log2-—log3
3 12 084748

Qtan_1 V2 + ilog2 + ilog3
3 12 12

(a)

©

1

5.1 =
0

@ I;>1I,<1

1+x?

8 1
1+x
3 dx, then :

4dxand12 =I
1+x o l+x

(b) I, <1LIy>1

1
+ +
x/E\/n+3

@]

(0

(b)

(d

(@]

V241 (d2H2+1D

dx = Ax + Blogsin(x —a) + C, then value of (A,B) is :

(—sina,cosa) (d) (-cosa,sina)

V2

Y2 tant 2 —ilogZ —ilogB
3 12 12

V2

X2 tan 1 2 —ilogZ + ilog3
3 12 12

1<1I; <1, dI,<I; <1
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6.

Let f:(0,1) - (0,1) be a differentiable function such that f'(x) #0 for all xe(0,1) and

t X
[V1-C)2ds - [{1-(f(9)2 s

f[;j - f -Suppose for all X>tli§; 0 o) - JS(X) = f(x).Then the value
of f[lj belongs to :

4 B5 10
@ {f Jﬂ (b) {f?} © {ff} @ 7.5}

. If f(0) :g(l—cos6 0 —sin® 0), then

i 21 13)- (1@ (1) v (1)

() 1-cosl (b) 1-cos2 © 511212 @ 1-cos2
1.6 3
8. The value of deis equal to :
5 (2x? + 13
1 1 1 1
- b) —_— — il d) - —
(a) 6 (b) 12 (0 18 (d) 36
1
V2 o 1 -1
9.2]‘ sin xdx_J‘tan X iy
0 X o ¥
I Y Y Y
(a) =In2 (b) =In2 c) In2 d) =In2
) | 2 ( o ( 5

10.

11.

X 1
Let f(x) be a differentiable function such that f(x) = x%+ I et f(x —t)dt,then J‘ f() dx =
0 0

1 1 7 5
) ® 5 © @

1
If f'(x) = f(x) + J f(x) dx and given f(0) =1, then J. f(x) dx is equal to :
0

(a) I ) N (b) | P g
3-e 1-e 3-e 3-e

© eX + Lre x+C ) 2 eX + 1-e x+C
2—e 3+e 2—e 3+e

(where C is an arbitrary constant.)
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1+cos? x

12. For any xeR, and f be a continuous function. Let I; = jtf(t(2—t))dt,
2

sin“ x
1+cos? x
I,= jf(t(z —t))dt, then I, =
sin? x
1
@ I, (b) =1, (o) 2I, (@ 31,
2
13. If the integralIM =X+ aln|sin x —2cos x|+ C, then ‘@’ is equal to :
tan x — 2
@ 1 (b) 2 (0 -1 (d -2
14. Imis equal to :
(x+1+x/;)2
X 2x
(a ——+C b)) ———+C
x++/x+1 x+4x+1
© _27X+C @ — =X i¢
X++x+1 X+4x+1
(where C is an arbitrary constant.)
(%/x+\/2—x2j[?/1—x\/2—x2jdx
15. Evaluatej ;xe(0,D):
3/1_x2
1 1
(a) 26x+C (b) 212x+C
1
(¢) 23x+C (d) None of these
16. .[Lzlsin_1 (Asinx) + C,then X\ =
Vl—tanzx A
(@ V2 (b 3 © 2 @ s
17. J‘Lis equal to :
3/x5/2(x+1)7/2
1/6 -1/6
(@) —(“1) e (b) 6(X+1 e
X X
M M
(©) ( ) +C (d) —( ] +C
x+1 x+1
18. IfI, =J.(sinx)" dx;neN, then5I, —61¢ isequal to :
(a) sinx-(cosx)5 +C (b) sin2xcos2x +C

sin2x

sin 2x [1+cos2 2x —2cos2x]+C (d T[1+COSZ 2x +2cos2x]+C

(@
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2

19. Jidx equals to :
(a+bx)?

2 a?
(a) L a+bx—aln|a+ bx|- a +C (b) —| a+bx—-2aln|a+ bx|- +C
b3 a+ bx p3 a+ bx
1 a? 1 a?
(¢) —|a+bx+2aln|a+ bx|- +C (d) —|a+bx-2aln|a+ ax|- +C
b3 a + bx b3 a + bx
20 J' 8x® +13x% 3
(x13 +x° +1)4
39 39
(a) X +C ®) —————+C
3(xB+x®+1)3 (x+x®+1°
%39
(©) +C (d) None of these
5(x® +x°+1D°
21} _[[ cos6x +6cos4x + 15cos2x + 10 jdx=f(x)+C,thenf(10) is equal to :
10 cos? x + 5¢0s x COS3X + COS X COS 5x
(a) 20 (b) 10 () 2sin10 (d) 2cos10
22, J(1+x—x71)e”x_1dx=
@ (x+De** +C b) (x-De™* +C
(© —xe* " 4C (d) x4 C
23. Ifj (12:?anx+cosec2(x+2j)dx= X . g(x) + K, then g(sfj=
(a) 0 Mb) 1 () -1 (d) 2
24. Iexsmxﬂosx x* cos® x — xsin x + cos x dr =
x2 cos? x
(@) exsinx+cosx X — 1 +C (b) exsinx+cosx x — 1 +C
cos x X COS X
(©) exsinx+cosx 1-— 1 +C @ exsinx+cosx 1— X +C
X COS X cos x

1
1+x+Vx+x2dx

dx is

25. The value of the definite integral I

112
@ S -1

2932 _
© S@%-D

Vx +41+x

2 12
b) = -
(b) 3(2 D

1532
@ @ -1
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26. J‘xszr1 2lnx + 1D dx

(@ x> +C ® x*lnx+C © x®)4c @ (x9* +C
2
27. If J. cosec”x — 2010 dx =— S0 + C; where f (EJ =1; then the number of solutions of
oS 2010 x (g(x)) 2010 4
f(x)

the equation ﬁ ={x}in[0,27] is/are : (where {} represents fractional part function)
X

(@ o (b) 1 () 2 (@ 3
28. I ((ln x)2 +Inx+ jdxw equal to :
X

(@) xx((lnx)Z—ljJrC () x*Unx-x)+C
X
2
()] x"%+c (d x*lnx+C

29, is equal to :

If] = j
\/ —2x% 11
V2xd —2x? +1 2x* —2x% +1

(a) +C b)) ——+C
x? X
g 2 4 2
© V2x 2x +1+C @ 2x 2x +1+C
X 2x2
30.1= I L) dxisequalto:
(lnx)2+1
(a) +C ® "X Lo @ —X ¢ @ e’f[ X j+c
x%+1 (Inx)? +1 1+(1nx)2 x2+1
31.I=J. dx =k4x_1+C,then‘k’isequalto:
J-3eesns VX2
1 2 3 4
a) — b) = c) — d) —
(a) 3 (b) 3 (0 y (d 3
1—X7 7
32.J.7dx:Plog|x|+Qlog|x + 1|+ C, then :
x(1+x7)
(a) 2P -7Q =0 (b) 2P +7Q =0 (¢) 7P+2Q =0 (d) 7P -2Q =1
. 8. .8
33.I=_[ S X €08 X dx is equal to :
1-2sin? xcos? x
sin2x —sin2x

(a) sin2x+C (b) +C () +C (d) -2sin2x+C
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34.1=

35.

36. |

37. I(f(x)g'(x) ~ F1(x)g(x)

(sin2x) 134 (tanl/3 x)
2/3 23 -

sin“” x + cos

(a) %ln(lﬂanl/3 x)+C

(© 213 ln(1+tan2/3 x)+C

.f (2012)*
1-(2012)%*

(@) (10g 3012 ©2(2012)°"  CO1D* L ¢
(© (Ilog 3012 ©2(2012)5" 012" ;¢

(where C denotes arbitrary constant.)
(x+2)dx

(x2 +3x+3)Vx+1

is equal to :

(a) itan_1 g +C
J3 S+

A Vx
(© \/gtan (3(x+1)j+6

(where C is arbitrary constant.)

f)glx)

(a) log(ii ;j+C

(© [lo (ﬁx;D +C

38. J(Iex[lnx+2—12jdxjdx=

X x

(@ e“lnx+Cyx+Cy

© BX,cx+C,
X

2012) sin71(2012)x d)(' —

() In(1+tan?3x) +C

@ 221/31n(1+tan2/3 04C

(b) (0 012 ©*(2012) xtsin”!(2012) @

(2012) sin~! (2012)*

(log 2012 €) <

(d) +C

2 b =
(b) \/gtan [3(x+1)j+C

2 -1 X
d) —t ——=C
@B (@(x+1)]+

J(log(g(x)) —log(f(x))) dxis equal to :

2
b 1(g(x)J +C
2\ f

g(x)
(d) log[(f(x)J J+C

(b) exlnx+l+C1x+C2
X

(d) None of these
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39.

40.

41.

42.

43.

44.

45.

46.

1
Maximum value of the function f(x) == 2 I tsin(x + wt) dt over all real number x :
0

(@ Vr?+1 (b) Vr?+2 (©) Vrn2+3 (d) Vr2+4

Let ‘f is a function, continuous on [0, 1] such that f(x)sﬁ Vv xe[0,1] and

1
fo < %V X e B s 1} then the smallest ‘ @’ for which I f(x) dx < aholds for all “ f*is :
X
0

(@ 5 ®) *2@ +2In2 (© 2+ h{‘f} @ 2+ 21{?}
e2
Letl, = I(ln x)™ d(x?), then the value of 21, +nl,_; equals to :
1
(@ o (b) 2e? © e? (1
27
Let a function f:R — R be defined as f(x) = x + sin x. The value of I f (%) dx will be :
0
(a) 2n? (b) 2r2-2 (© 2m?+2 (d) n?
1
The value of the definite integral Ie‘x4 (2 + ln(x +Vx? + 1) +5x° — 8x4) dx is equal to :
-1
(@) 4e m 4 (©) 2 @ 2
e e
2[x]
3% —[x]
J. de is equal to (where [*] denotes greatest integer function.)
X
-10
3x —[x]
(a) % (b) ?1) (© 0 (d) None of these
x 2e
If f(x) = 3 (e () o0 V x €[1,0) then !f(x) dx equals is :
2 2 2
@ &1 o &1 © &£ =2¢ (d) None of these

4.2 i -
J. (y“ -4y +5)sin(y -2) dy is equal to :
0

(2y% -8y +11)
(a) O (b) 2 () -2 (d) None of these
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47.

48.

49.

50.

51.

52.

53.

54.

sin x

4
Let %F(x) :(e ] ,x>0. IfJ‘geSi”3 dx =F(k) — F(1), then one of the possible values of k,
x
1

is:

(a) 15 (b) 16 (c) 63 (d) 64
n+he’1/h ) b )
Ixze_x dx—sze_x dx
Value of li 0 0 i 1to:
alue o hgno y T is equal to

24 -2 24 -2 - 2 -n?
(@ n(l-mn)e (b) 2n(1—-7m%)e (© n(l-ne (d) n“e
Let f:R™ — R be a differentiable function with f(1) =3 and satisfying :

Xy X Y
jf(t)dt:yJ’f(t)dt+xjf(t)dth,yeR+,then f(e) =
1 1 1

(@ 3 (b) 4 () 1 (d) None of these
S n+r
The value of lim z equals :
now =\ n%(n -1
T n+1 T+ 2 m—2
— b d
(@ " (b) 5 © 5 d 5
X 2 .2
Calculate the reciprocal of the limit lim I xe' 7 dt
X—>0
0
(@ 0 Md) 1 () 2 (d 3
Let L = lim ( (2-1+n) + (2-2+n) + (2:3+n) tarnnn +Mj then value
noo\12 +n-1+n?2 22+n-2+n? 3%2+n-3+n? 3n
of el is :
3
(@ 2 (b) 3 (0 4 (d 5
2
The value of the definite integral I(\/l +x3 4+ %/xz + 2xj dx is :
0
@ 4 (b) 5 (© 6 @ 7
The value of the definite integral dxis :
0 X" +4
nln3 nln2
b
(a) 5 (b) 3
© nln2 @ nln4

4 3
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10
55. The value of the definite integral I((x —5)+(x-52+(x-5°2)dxis:

0
125 250 125 250
249 b) 222 249 d) =2¥
(a) 3 (b) 3 (0 6 (d) 7
56. The value of definite integralj dx equals to :
5 1+ x?)(1+x?)
T T T T
a) — b) — c) — d) =
(a) T (b) b (0 ; (d 5
M1+ sin3
57. The value of the definite integral j (Jrsmxjdx equals to :
0 1+2sinx
T 1 i
= b) 1 = d) =
(a) 5 (b) (@ > (d) 4
X
j(tan_1 x)2 dx
58. Thevalueof lim &—— =
X—>0 XZ +1
2 2
b T
a) — b)
(a) S (b) P
72
(0) 23 (d) None of these
1( 2013 e 2013 ) ) 1|( 2013 ) )
59.1[| 2, = || [1e® +r®y jac=Z [ [ avr?y |-k
o\ r=1 X" +r r=1 r=1
then k =
(a) 2013 (b) 2013! (¢) 20132 (d) 20132013

60. f(x)=2x —tan"' x—In(x +V1+ x?)
(a) strictly increases V x € R
(b) strictly increases only in (0,0)
(c) strictly decreases V x e R
(d) strictly decreases in (0,) and strictly increases in (—,0)

/2 dx
61. The value of the definite integral I is :
, [N X + COt X + COSeC X +sec x

(a) 1 —% (b) % +1 () m+ % (d) None of these
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2
62. The value of the definite integral I cosx dxis:
3 COS x% + cos(10 — x)
@ 2 (b) 1 (c) % (d) None of these
63. dx is :
3 5
— b) = 3 d) 5
(a) 5 (b) > (@ (d
COSCC2X
j te(t) dt
64. The value of lim 272 is :
x—)% XZ T
16
2 4 16
(a) *8(2) (b) 4 8(2) (@] T 8(2) (d) —4g(2)
4k
65. The value of lim Z cos— equals :
n—oo k=1 Tl n
(a) lsin4+icos4—i (b) lsin4—icos4+i
4 16 16 4 16 16
(© %(1—51114) (d) %(1—cos4)

66. For each positive integer n, define a function f,, on [0, 1] as follows :

0 if x=0
sin—— if O<xs1
2n n
sinz—Tc if 1<x£E
fn(x)= 2n n n
sing—TE if g<x£§
2n n n
sinn—n if _1<x£1
2n n

1
Then the value of lim I fn(x)dxis :
n—oo 0

(@ « b

@) (d

Q=
v Na
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67.

68.

69.

70.

71.

72.

73.

74.

Let n be a positive integer, then
n+l
jmin{|x—1|,|x—2|,|x—3|, ...... | x —n|} dx equals
0
(n+1 (n+2) (n+3) (n+4)
a) —= b ) —= d) ———~
(a) 4 (b) 4 (0 4 (d 4
For positive integers k =1,2,3...... ,n,let S; denotes the area of AAOB; (where ‘O’ is origin)
n
such that ZAOB;, = kn ,OA =1and OB =k. The value of the lim — ZSk is
n—oo n k=1
2 4 8 1
(@ — b)) — (0 — (d) —
n? n? n? 212
1 2014 1 2013
IfAz.[ H(r—x)dxandB :J. H(r+x)dx, then :
o r=1 o =0
(a) A=2B (b) 2A=B () A+B=0 (d) A=B
x x° 1
If =| —— + = | defined in [0, 3], th 2)dx =
f(x) {120+30} efined in [ 1 enJ(;(f(x)+ )
(where [] denotes greatest integer function)
(A 0 () 1 (0 2 (d 4
g].x) dt CoJ§x TE
If f(x)= ,8(x)= | (1+sin )2 dt, then the value of f’(} is equal to :
o V1+ t3 0 2
1
(@ 1 (b) -1 (© 0 (d) 5
1 X
If f(x) :—2.[(4t2 _2f(t)) dt then f(4) is :
X
4
4 16 64 32
a) — b) — c) — d) =—
(a) 5 (b) 9 (@ 5 (d 5
. 12 22 32 4
Evaluate lim + + Foennn. +— |
noo(nd 413 n3 423 ad 433 on
1 In9 In4 In6
a) —In3 b) —= ) — d) —
(a) 5 (b) 3 (@] 3 (d) 3
27 1-tan? X
The value of jcos_l 2 s
0 1+tan? X

2
(a) =2 (b) “7 (© 2n2 ) =3
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1
75. Given a function ‘ g continuous everywhere such that J g(t)dt =2 and g(1) =5.
0

If f(x) =%J.(x —t)? g(t) dt, then the value of f"(1) — f"(1) is :
0

@ o (b) 1 () 2 @ 3
/2
76. Ifj x” cos” xsin® x dx =\ J.sin2 X dx, then the value of A is :
— 3 + 3x?
T b1 T T
s b) = n )
(3)12 ()8 (C)4 ()3
3
77. j (1d(tan_l D dx equals to :
0 2 d.X' 1- x
(a) g (b) —g © g (d) None of these
3
78. Let y = {x}!*! then the value ofIy dx equals to :
0
(where {7} and [] denote fractional part and greatest integer function respectively.)
11 5
a) 1 b) — c) 3 d) =
(@ (b) 6 @] (d) 6
1 tan ! x
79. j dx =
X
0
g sin x "2 X 1 "2 X 1 A X
dx b dx — dx d) = dx
@) J. X () -[ sin x © 2 -[ sin x () 2 j sin x
0 0 0 0
4/7: 1 1
80. The value of I (3x2 sin — — x cos jdx is :
5 X X
82 2442
) (b)
T T
(c) 3242 (d) None of these

T

81. The number of values of x satisfying the equation :
§x+1

8t? ++4jdt_ 2 ,is:
J.l( log i1y Vx+1
(@ o0 (b) 1 (0 2 (d) 3
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4 4 4 3 3 3
82. lim 1+27 +37 +...... +n 1 1+2° +37 +...... +n s
n—o n° n— o n>
1 1 1
a) — b) zero c) — d) =
(a) 30 (b) (@ y (d) S
COSX
J.(cosf1 t)dt
83. Thevalue of lim -2 isequal to :
x—0t 2Xx—sin2x
2 1
a) 0 b) -1 c) = d —=
(a) (b) (@ 3 (d 4

2
84. Consider a parabola y = xj and the point F (0, 1).

Let Ay (x1,Y1),A5(x5,Y5),A3(x3,¥3)5. ... ,A,(x,,y,) are ‘n’ points on the parabola such

n
X >0and ZOFA; =’2<—n(k =12,3,...... ,n). Then the value of lim y ZFAk ,is equal to :
n

n—owo n k=1
8

(@ 2 ) 4 () = (d) None of these
T T T

4
85. The minimum value of f(x) =J.e|x_t| dt where x €[0,3] s :

0
(@) 2e2-1 (b) e*-1 © 2(e?-D (d) e? -1
o0 o0 3
86. Ifj%=£, thenj(:OS X dxis equals to :
X 2
0 0
T b 3n
K 1 a) 2"
(a) 2 (b) 4 (@ =n (d) 2
87.I\/1+sinx(cos;—sin;jdx::
1+ sin x . 2 1 \
(a) +C (b) (1+sinx)“ +C (¢ ———+C (d) sinx+C
+1+sinx
nsin(an)
88. IfI, =I,7dx, then the value of I ;| isequalto(nel):
sin2x n+—
nm T
a) — b c) — d) 0
(@ 5 ®d) n (o) 2 (d)

X

89. The value of function f(x) =1+ x + I(ln 2t +21Int) dt where f'(x) vanishes is :
1

2 2

(a) 1 b o (© = d1+=
e e e
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X 1
90. Let f be a differentiable function on R and satisfies f(x) = x?+ I et f(x —t)dt ; then I f(x) dx

0 0
is equal to :
1 1 7 5
- b) = o ) =2
(3)3 ()4 () 12 ()12
"2 cos? x
91. The value of the definite integral I equals to :
1t 5%
3n T i
a) — b c) = d) =
(a) 4 (b) = © 2 (d 4
92. .[ X2 —-x+1 ecotfl(x)dx:f(x) _ecotfl(x) +C
x2+1
where C is constant of integration. Then f(x) is equal to :
(a) —x (b) v1-x (o) x (d) v1+x
93. lim %(\/n2+1+2\/n2+22 o +nyn?+n?) =
n—)oon
3v2 -1 242 -1 3v3 -1 442 -1
(a) v2 (b) V2 (© i d e
2 3 3 2
3
94. [ =D 4o s
(x* +D(x+1D
1 4 1 3 1 4 1 3
@ “In(A+x")+=-In(1+x>)+c b)) “In(Ql+x")-=In(1+x°)+c
4 3 4 3
© %ln(1+x4) CIn(14 20 + ¢ ®) %1n(1+x4) £In(1+x) + ¢
CcosXx
j(cos_1 t) dt
95. The value of Limit ————— is equal to :
x—0" 2x —sin2x
(@ o (b) -1 (© 2 (d) -1
3 4
96. Let f(x) = lim — % then j £(x) dx =
n—>© 1+ (tan ! )" 5
(a) tan(sinl) (b) sin(tanl) () O (d) sin(taglj

n
97. The value of lim Z(kj =
n—o 7 n? +n+2k
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1 1 1
a) — b) — o) — d 1
(a) 7 (b) 3 () 2 (d
¥
_[| t—1|dt
98. The value of lim +—— is:
y1ttan(y — 1)
(a 0 (b) 1 (0 2 (d) does not exist
99. Given that J. dx = X + (2n =3) dx . Find the value of
A+xH" 2m-DA+xH"! 2-DJ 1+ xH?
1
I ————: (you may or may not use reduction formula given)
0(1+x2)*
11 5= 11 5= 1 5= 1 5=
4+ == b) —+=— P d) —+—
@ 48 64 ®) 48 32 © 24 64 y 96 32
/4
100. Find the value of J.(sin x) dx
0
37 3 1 3n 3 3n 7
a) — b) —-— ) —-= d —-—-
()16 ()324 ()324 ()168
101.'[de:Asin4x+Bsin+C,thenA+B is equal to :
2cos5x -1
(Where C is constant of integration)
1 3 5
a) — b) = c) 2 d) =
(@ 5 (b) 4 © (d 4
q
IOZ.IL =lln X + C where p,q,r € N then the value of (p + g + r) equals
x4 i P (1+x7
(Where C is constant of integration)
(a) 6039 (b) 6048 (c) 6047 (d) 6021
1 1
103. IfJ.e’dex =a,then J. x2e™ dx is equal to
0 0
1 1 1 1
(@ —(ea-1 (b) —(ea+1) (c) =(ea-1 (d =(ea+1
2e 2e e e

n+l
104. If f(x) is a continuous function for all real values of x and satisfies I f(xX)dx = n? Vn el,then
n

5
If(|X|)dxis equal to :
3

19 35 17 37
(a) ? (b) ? @] ? ()] ?
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3
105. If_[ & 2T € i then
X (1+x3)2 x3 x2 1+x
(where d is arbitrary constant)
1 1 1 2 1
=—, =—, = — b = — b:——’ = —
(@) a 3 3 X 3 (®) a 3 3 ¢ 3
2 1 1 2 1 1
c == b=—",c=—= d ==, b==,c=—=
© a 3 ¢ 3 (8 3 3 ¢ 3
106. lim L ! 4F 4 ! is equal to :
“—>°°\/>\/n+1 Jnn+2 Vn+an .
(@) 2 () 4 © 2(y2-1 (d 242 -1
2
107. Let f(x) = I \/7 . The value of the integral j xf(x) dx is equal to :
1+ Yy 0
1 2
@ 1 OF- © g @ 3
/3
108. The value of the definite integral J.ln(l ++/3 tan x) dx equals
0
2
T T T i
—In2 b) = —In2 d) =In2
(a)gn ()3 (C)6n ()zn
100 100 1
109. If jf(x)dx a, thenZI(f(r—1+x)dx)—
r=1g
(a) 100a (d) a (© 0 (d) 10a
n k+22k
110. The value of_[ lim dx is :
n—oo k 0
2 2
(@ e?-1 (b) 2 @ & 2_1 @ <!
111. Evaluate : jxsxll +x°2 dx.

1

(a) 1—5(1+x3)5/2 —%(1+x)3)3/2 +c

1

®) 135(1+x3)5/2 —5(1+x3)3/2 +c

© %(1”3)5/2 —%(1+x3)3/2 +e

(d) 1—15(1+x3)5/2 —%(1+x3)3/2 +c
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112.

113.

114.

115.

116.

sin

If f(x)= J.— dt, which of the following is true ?

(@ fO)>f(1-D

(b) f(O)< f(1-D>f(2-1

(@ fO<fA-D<f2-D>f(3-D

@ fO)<fA-D<f2-D<fB-D> f(4-1
x2+3x%2+x4+9

(x2 +D(x?+3)

Evaluate : j

1

(@ In|x?+3|+3tan' x+¢

1

() %ln|x2 +3|+3tan"" x+¢

Vsec® x
Vsin® x

(a) (tanx)

dx equals to :

3/2

—+tanx +C

(0) %(tanx) 32 —+tanx +C

X sin(tx)
. e
lim
x—0 X
0

(a) 1

dt equals to :

(b) 2
n/2
dx, then J.
0

3
b) >
()2A

sin x cos2x

IfA= I 5

(@ 1-A

dx is equal to :

-1

(b) %ln|x2+3|+tan xX+c
(d) In|x? +3|-tan ' x+c
1 3/2 1 J
(b) 2| =(tanx)7* ——— |+ C
(3 Jtan x
(d) +sinx ++cosx +C
(c) e (d) Does not exist
(© A-1 @1+A
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Answers

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. ()| 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./ ()| 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. (o) 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.(@)| 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.  (¢) | 112, (d) |113. (c¢) | 114./(b) |115. (a) | 116.| (c)
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@ Exercise-2 : One or More than One Answer is/are Correct i : ;‘h
dx 1 2
1. =— + +C,then :
J‘(1+&)8 3(1+40)% 7+
(@) k; =5 (b) k; =6 (© ky=7 (d) k, =8

o
2. If I(ex +cosx1n(x +1+ x2 Ddx> %,then possible value of o can be :
—a

(@ 1 () 2 (© 3 (d) 4

3/2
3 dx=Asin™? (XB] + C, where C is any arbitrary constant, then :

3. Fora>0,ifI=I

(a) A:% (b) B=a%? © A=% (d) B=a"?

4. Letj'xsinxsec3 xdx:%(x-f(x) —g(x)) + k,then :

@ f(x)e(-1,D (b) g(x) =sin x has 6 solution for x € [-x,27]
(© g'(x)=f(x),¥xeR (d) f(x) = g(x) has no solution
5. IfI(sinSG +5in0) cos0e™%d0 = (Asin® 0 + Bcos? 0 + Csind + Dcos® + E) ™ + F_ then :

(a) A= (b) B=-12 (c) €C=-20 (d) None of these

/
6. Fora>0,ifI = J. dx=Asin" (J + G, where C is any arbitrary constant, then :

(a) A_g (b) B =a¥? © A:% (d) B=q¥?
7.1 f@) = lim 5" 2 then :
’ o S [(30n —2r) (n0 + 21) '
0
o 0 dx
@ f=7 b) f®) =7 { —
02 —(x —j
2
(c) f(0) is a constant function (d) y=f(0) is invertible
8. If f(x + y) = f(x) f(y) for all x, y and f(0) #0, and F(x) :f(iidz then :
1+ (f(x))
2011 2011 2011 2010 2011
(a) jF(x) dx = jF(x) dx J.F(x) dx — J.F(x) dx = jp(x) dx
-2010 0 -2010
2011 2010 2010
© jF(x) dx =0 ) j(zF(—x) —F(x) dx=2 jF(x) dx

-2010 -2010 0
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9.

10.

11.

12.

13.

14.

15.

x |smx|

2 .
Let J = J.(cot a1 +cot! jdx K= I SmLX dx . Then which of the following alternative(s)
-1

is/are correct ?

(a) 2J +3K =8n (b) 4J2%+K?=26n% (¢) 2J-K=3=n

Which of the following function(s) is/are even ?

Q)'ﬂx)zfm(t+4€+t2)dt ) g0~ I(Zt
0

2
(d) =<

© heo=[(Vieeee? A1-ee? e @ 1(x)=j1n[:;jdt
0 0

2 1
Letl; = lim , LO.SX andl, = lim hex .Then :
x—o | X +8inx h—0" * h2 +x?

(a) Bothl; andl, are less than 22/7

(b) One of the two limits is rational and other irrational
© I,>L

(d) L, is greater than 3 times of [;

3/2
Fora>0, ifI:j
2 3/2 1
(@ 3 (b) a (@] 3
Ifj —atanx+btan_1(ctanx)+D, then :
1-sin* x
@ a— B b=v2 © c=+2

The value of definite integral :

2014
dx

2'([14 1+sin2°(x0) + v 1+ sin 4030(x)

equals :

(@ 0 (b) 2014 (©) (2014)2

n dx
Let L = lim J.i where a € R then L can be :
n—>wo* 14pn2x?

(a) ) g © 0

(d) B=a"?

(d) b=——

(d) 4028

n
(d 3

3 dx =Asin ™! {XBJ + C,where C is any arbitrary constant, then :
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1 1
16. Let ] :I ﬂ dx and J :I i dx then correct statement(s) is/are :
sV 1-Vx V14

(@) I+J=2 ®) [-J=n © 1=21F (d)J=4;n
5 | Answers | )
1. (b, ©) 2./ (a, b, c,d) 3.| (a,b) 4. (a,c,d) 5. (a,b,0) 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, ) 16.| (b, d)
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- . -

@ Exercise-3 : Comprehension Type Problems ‘ B .-

Paragraph for Question Nos. 1 to 2

Let f(x) = J. x2 cos? x(2x + 6tan x —2xtan? x) dx and f(x) passes through the point (rt,0)

1. If f:R —(2n+1)g—>Rthen f(x)bea:

(a) even function (b) odd function
(¢) neither even nor odd (d) even as well as odd both
2. The number of solution(s) of the equation f(x) = x2in [0,27] be :
@ o (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(2 — x) and

1 1
"' =|=f'l=|=0.Th
d (2j ! (4) -
3. The minimum number of values where f"(x) vanishes on [0, 2] is :
(a) 2 (b) 3 () 4 (d 5

1
4. jf’(1+ x)xzexzdxis equal to :
21
(a) 1 (b) = (0 2 (d o
1 2
5. Jf(l —t) e 5™ g —If(Z —t)e®®™dt is equal to :
0 1

2
(a) j FO)e™™d (b)) 1 © 2 d =
0

Paragraph for Question Nos. 6 to 8
Consider the function f(x) and g(x), both defined from R — R

3 x 1
f(0) :% + 1—xJ.g(t) dt and g(x) = x —J.f(t) dt, then
0 0

6. Minimum value of f(x) is :

(a) 0 (b)) 1 (0 = (d) Does not exist
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7. The number of points of intersection of f(x) and g(x) is/are :
(@ o b 1 (c) 2 (d 3

8. The area bounded by g(x) with co-ordinate axes is (in square units) :

9 9 9
(@ 2 (b) 5 (© s (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 < (0, 1],

a 1
If(x) dx — J. f(x)dx =2 f(a) + 3a + b where b is constant.
0 a

9.b=
3 3 3 3 3 3
(a) %—3 (b) 5 o (© Z+3 (d)EJFE
10. The length of the subtangent of the curve y = f(x) at x =1/2 is :
(@) Ve-1 (b) */Ez‘ ! © e+1 () ‘/E; L
1
11. j £(30) dx =
0
1 1 3 2
i b) — — d) =
(@ . (b) e © Se ()e

Paragraph for Question Nos. 12 to 13

Let fp(x) =lnx and forn>0 and x>0

Let f,1(x) = J. f, (©)dt then :
0
12. f3(x) equals:

x3 5 x3 11 x> 11 x3 5
(@ 3(lnx—6] (b) 3(1713(—6) () B (lnx—6j (d) E(lnx_6j

13. Value of lim M:
n—»w In(n)

@ o (b) 1 () -1 (d) —e
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Paragraph for Question Nos. 14 to 15

Let f:R > Bl ,ooj be a surjective quadratic function with line of symmetry 2x —1=0 and
=1

14. 1 g(x) :W

thenJ. is equal to :

_
\Vgle*) -2
(@ seci(e™)+C (b) secl(eX)+C (© sinl(e™)+C (d) sin"l(e¥)+C
(Where C is constant of integration)

15. J’ e
fe®)
(a) cotl[ze\x@_ 1J+C (b) \/zgcotl[ze\x/ér 1]+C
(© tan ! (Zejﬁ: 1J+C (d) \/than‘1 (26:;5_ 1J+C

Paragraph for Question Nos. 16 to 17

X 7
Let g(x) = x¢e™ and f(x) = jteZt (1+3t$)Y2dt. If L = lim f,(x) is non-zero finite number
0 X—o & (X)

then :

16. The value of C is :

@ 7 (b) = (0 2 @ 3
17. The value of L is :
2 1 V3 NE)
(a) ; (b) 5 (© 7 (d 7
- Answers

1.| (@ 2.| (b) 3. (@ 4. (d) 5. (@) 6.| (b) 7.| (a) 8. (@ 9./(@|10.|(a)
11.| (0 | 12.| ()| 13.| ()| 14. (b)| 15.|(d)| 16.| ()| 17.|(dD
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c—

1.
Column-| Column-ll
% ) 2 3 . P) 0
A) | lim 4 C i feny ZeniTe
n—ow nz n2 n2 n
1
1 Q) 1
(B) iln[x—ljdx_
107 . .
. (sinx—siny (R) 2
1 —— ||dy =
@ | {m =55
wln(erlex (S) 4
(D) ."7X=Elna,thena=
5 (1+x2)
(T) 5
2. Match the following I f(x) dx is equal to, if
Column-l Column-Il
TV — ® - _.c
(x2+DVx?2+2 5(1-x*)%/2
1
®B) | f(x) = . x+1 .
(x+2)Vx? +6x+7 (@ |sin [uu)ﬁ}
© | f0) = x4+ x8 R) | (Wx -2)V1-x +cos ' Vx +C
_(1—X4)7/2
1-+x 1|1, 2
(D) - (8) | -tan |1+ = +C
bt 1++/x x?
6
X
(T) | —————+C
6(1_x4)5/2
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Column-I Column-ll
(a) nj_z Cos x P) T
0 (1+sinx)(2 + sin x) a 6
j}|cos x|dx = V2
0
) | 2 (R) In4-In3
([x] + ln(1 * dex =
1-x
-1/2
where [] greatest integer function
(D) | "2 2+/cos6 o (s 4
- 3(+/sin O + +/cosH) - 2
Column-I Column-ll
(A) | If quardratic equation 3x2 +ax+1=0 and| (P) 6
2x?2 + bx + 1=0 have a common root then value
of 5ab-2a? —-3b? =
(B) Number of solution of x* —2x?2 sin? g +1=0 Q 1
is/are
(© | Number of points of discontinuity y = R) 2
u? +u-2
where u = is/are
x-1
D VA S 3
(D) J~ dx A ( X+ 1] o (S)
3[X5/2(1+x)7/2 X

(Where C is integration constant), then A =
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5.:
Column-I Column-ll
@a |2, ®) —n
j[x Tdx
0
®B) | ¢ Q 42 -1
[y dx
0
where {x} denotes the fractional part
of x
©) | (R) 7
J.[sinx+cosx]dx 3
0
D) | (S) 2-42
J.||sinx|—|cosx||dx
0
Answers
1.A—»> S; B>P; C>P; D->S
2., A»>S; B>Q; C—>P; D>R
3., A>R; B>Q; C—>S; D> P
4. A>Q; B>R; C—>S; D> P
5./.A»>S; B>R; C>P; D> Q
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¥ Exercise-5 : Subjective Type Problems F o m

1.

10.

11.

1 2
. If the value of the definite integral J.cot -1 [1j '[cot -1 XJ dx = @

. The value ofI dx =x —

. IfJ- —Atan_l(f(x))+Bln

2
J X + (arccos 3x) dx =i(\/1—9x2 + (cos ™ 3x)k2j + C, then k12 + k§ =

V1-9x2 Ky

(where C is an arbitrary constant.)

If j dx = ! , then find the value of k
6 8

(a +x? ka

21
. Let f(x) =xcosx;xe {3; ,Zn} and g(x) be its inverse. If fg(x) dx =an? + B + v, where o,

0
and y € R, then find the value of 2 (a +f + y).

6 4 243/2
. IfJ.(X6+X4+X2)V2X4+3X2 +6 dx=(0x B ) + C where C is constant, then

18
find the value of (B + vy — ).

V1-x2 J1-(x2)H Je

where a, b, c,e N in their lowest from, then find the value of (a + b + ¢).
_1( 2tanx + 1]
-~ |+C

2
——tan
tan® x +tan x + 1 VA ( VA

Then the value of A is :
1 3 452010
Letj.4x (1+(x™) ) A

-1

tan x

A (1+X4)2012 u

where A and p are relatively prime positive integers. Find unit digit of u.

3

2+
. Let J. (x2x2+1 +1n(x2x2x 1)]dx = N.Find the value of (N —6).

1
V2 V2 + f(x)
V2 - f(x)

+ C where f(x) =sinx + cos x find the

COS x—sm X

value of (12A + 9\FB) -3.
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% is constant (where A is constant.)

n 15
LetI = x(’(n—x)sdx,theniz
15
0 ( C9)I
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

1 1
If maximum value of I (f(x)) 3 dx under the condition -1< f(0)<1; j f(xX)dx=0is P

0 0 q
(where p and g are relatively prime positive integers.). Find p + g.

Let a differentiable function f(x) satisfies f(x)- f'(—x) = f(—x) - f'(x) and f(0) =1 Find the
value of J.
1T fo°
100
If {x} denotes the fractional part of x, then I = I{f } dx, then the value of E is :
0

nsm(n+ J
2 5
Let I, :jidx where neW. If 17 +13 +15 +...... +13, =mn?, then find the
0 sin| X
5

largest prime factor of m.

Y
If M be the maximum value of 72.[\/)(4 +(y - y?‘)2 dx for y €[0,1], then find %
0
. ) sin 6 dx - .
Find the number of points where f(6) = J‘ is discontinuous where 0 € [0,27].
71-2xcos0 + x
Find the value of lim [1 + L + L + + 1j
Jm Bt ET )
3m/2 M
The maximum value of J.sinx - f(x) dx , subject to the condition | f(x)|<5is M , then I is
/2
equal to :

1
Given a function g, continuous everywhere such that g(1)=5 and J.g(t) dt=2. If
0

f(x) = 1J‘(x —1)? g(t) dt, then find the value of f"(1) + f"(1).

/2
If f(n) = _1 I sin (ne) de n € N, then evaluate M
T, sin 29 f(12) - f(10)
2
Let f(2 —x) = f(2 + x) and f(4 — x) = f(4 + x). Function f(x) satisfies I f() dx =5.

50
If J. f(x) dx =1.Find [ﬁ —3]. (where [] denotes greatest integer function.)
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1 x2 3 %21 D
23. Letl, = I|x| l+x+—+—"—+...... + dx.If lim I, canbe expressed as rational = in its
bl 2 3 2n n—o q
lowest form, then find the value of %(:q)
_1[“1) .
24. Let lim n 2\ "/ .(1'.22.3%3. ... n"yn® —¢ 4

n—ow

where p and q are relative prime positive integers. Find the value of | p + q|.

b a+b b
25. Ifj|sinx|dx=8 and J.|Cosx|dx=9 thenthevalueof\/,1 stinxdx is :
2x
a 0 a

26. If f(x), g(x), h(x) and ¢(x) are polynomial in x,

{ [ £G 0 dx] [j 8(x) 6(x) dx] —[j £ 60 dx] { [ECLE de
1 1 1 1

is divisible by (x — 1) % Find maximum value of A .

2
27. If I(sz —3x+ Decos(x® —3x2 + 4x —2)dx = asin(b) , where a and b are positive integers.
0
Find the value of (a + b).

28. let f(x) :jex—y F(Ndy —(x% —x+1e*
0

Find the number of roots of the equation f(x) =0.
T

29. For a positive integern,let I, = J(g - x|jcosnx dx
-7

Find the value of [I; +1, + I3 +14] where [] denotes greatest integer function.

Answers
1., 90 2. 3 3. 3 4. 7 5. 7 6. 3 7o 1
8 7 9 8 10. 1 11. 9 12. 5 13. 2 14. 3
15. 5 16. 4 17. 3 18. 2 19. 2 20. 7 21. 9
22. 8 23. 3 24. 5 25. 2 26. 4 27. 4 28. 1
29. 4




AREA UNDER CURVES

Exercise-1 : Single Choice Problems ‘ M

. The area enclosed by the curve
[x +3y]l=[x—-2]where x €[3,4) is :
(where [] denotes greatest integer function.)

2 1 1
a) — b) — c) — d) 1
(a) 3 (b) 3 () 7 (d)
. The area of region enclosed by the curves y = x2 and y =4/ x| is :
1 2 4 16
a) = b) = o) — d) —
(a) 2 (b) 3 © 2 (d E
. Area enclosed by the figure described by the equation x* + 1=2x2 + y2,is :
16 8 4
a) 2 b) — o) — d) —
(@) (b) 3 () 3 (d 3

x|

. - 1. . . .
. The area defined by |y|<e Xl 5 in cartesian co-ordinate system, is :

(@ (4-2In2) (b) (4-In2) () (2-1n2) (d) (2-21n2)
. For each positive integern > 1; A, represents the area of the region restricted to the following
two inequalities : % +y2<landx?+ %s 1.Find lim A,.
n n n—»ow
(a) 4 b) 1 () 2 (d) 3
. The ratio in which the area bounded by curves y2 =12x and x2 =12y is divided by the line
x=3is:
(@ 7:15 (b) 15:49 () 1:3 (d) 17 :49

. The value of positive real parameter ‘a’ such that area of region bounded by parabolas

y=x- ax?, ay = x? attains its maximum value is equal to :

@ % ® 2 © % @ 1
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8.

10.

11.

12.

13.

14.

15.

16.

For0 <r<1,letn, denotes the line that is normal to the curve y = x" at the point (1, 1). Let S,
denotes the region in the first quadrant bounded by the curve y = x"; the x-axis and the linen,..

Then the value of r that minimizes the area of S, is :

(a) \/15 ) v2-1 © ‘/52‘1 @2
. The area bounded by|x|=1-y? and|x|+|y|=1is :
1 1 2
(@) 3 (b) ) (c) 3 @1
Point A lies on curve y =e"‘2 and has the coordinate (x,efxz) where x> 0. Point B has
coordinates (x,0).If ‘O’ is the origin, then the maximum area of A AOB is :
(@) —— ) —— © = @

JBe Ve Ve Ve

The area enclosed between the curves y = ax? and x = ay ? (a > 0) is 1 sq. unit, then the value of
ais:
1 1 1
a) — b) = o 1 d) =
(a) B (b) 5 © (d) 3

Let f(x) =x> —3x2 + 3x + 1and gbe the inverse of it ; then area bounded by the curve y = g(x)
with x-axis between x =1to x =2 is (in square units) :
1 1 3
(a) = (b)) = c) — d 1
5 ) ) ( 7 (d
Area bounded by x2y? + y* —x2 —-5y2 + 4=0is equal to :
(a) ‘;—n +2 (b) % -2 (0) % +23 (d) none of these
Let f:R" - R"* is an invertible function such that f'(x)>0 and f"(x)>0V xe[1,5]. If

f(1) =1and f(5) =5and area bounded by y = f(x), x-axis, x = 1and x =5is 8 sq. units. Then the
area bounded by y = f 7 (x), x-axis, x =1and x =5 s :

(@) 12 (b) 16 (o) 18 (d) 20

A circle centered at origin and having radius © units is divided by the curve y =sin x in two
parts. Then area of the upper part equals to :
2 3 3 3
T Y Y Y
(@ — (b) — ) — (d) —
2 4 ¢ 2 8

The area of the loop formed by y? = x(1 - x3)dx is :

(a) I;\/x—x4 dx (b) ZJ;\/x—xA' dx

(© J‘_ll x—x% dx (d) 4'[;/2 x—xt dx
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17. If f(x) =min{x2 ,sing ,(x—2m) 2} , the area bounded by the curve y = f(x), x-axis, x =0 and
x =2 is given by
(Note : x; is the point of intersection of the curves x* and sin % ; X5 is the point of intersection

of the curves sing and (x —2n) z)

(a) T(sin;)dx+_|. 2dx+J.(x 27) dx+j(sm§jdx

X X2

2 X o 5

(b) J. Zdx + I(SIHZJdX+ J.(x 27) % dx, where x; € (O,gj and x, e[ 3n Zn)
X X2

y 3
T T T

(©) .([xzdx+ )_!sm( jdx+ I(x 27) 2dx, where x; € (3 2] and x5 e[ 5 an

1

?—I

(@ J' de+.[s1n( ]dx+J.(x 21) 2 dx, where x; € (2 Sn)andxz e(n,2m)

X

2
18. The area enclosed between the curves |x|+|y|>2and y? = 4{1 —ng is :

(@) (6n—4)sq.units (b) (6m —8)sq. units (c) (3w —4)sq.units (d) (3w —2) sqg. units

| Answers |

1.| (b) 2.| (b) 3.| (© 4. (d 5.| (a) 6.| (b) 7. (d) 8. ()| 9. ()] 10.|(a)
11.| (@ | 12.{(b) | 13.|(c)| 14.|(b)| 15.|(c)| 16./(b)| 17./(b)| 18.|(b)
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¥ Exercise-2 : One or More than One Answer is/are Correct 7 b

1. Let f(x) be a polynomial function of degree 3 where a < b< cand f(a) = f(b) = f(c).If the graph
of f(x) is as shown, which of the following statements are INCORRECT ? (Where ¢ >|a|)

(a) jf(x)dx:jf(x)dx+if(x)dx /
a b a

(b) J.f(x)dx<0 \ -

(© jb‘ f(x) dx < .lff(X) dx

b c
1 1
(d) E .‘[f(x)dx>c_b.l[f(x)dx

3n-1 r 3n r
2. Tnzz ﬁ,sn= z ﬁ,theHVHE{LZ,B,...}I
r=2n T +1 r=2n+1 I +1
1 1 1 1
(@ T, >Eln2 ®) S, <§ln2 (o) T, <51n2 ) s, >Eln2

3. If a curve y = a+/x + bx passes through point (1,2) and the area bounded by curve, line x =4
and x-axis is 8, then :

(@ a=3 (b) b=3 () a=-1 (d) b=-1
4. Area enclosed by the curves y = x? + 1 and a normal drawn to it with gradient —1; is equal to :
2 1 3 4
sl b) = hd ) =X
(a) . (b) 3 © 4 (d 3
Answers

1.| (b,c, d) 2.| (a,b) 3. (a,d) 4. ()
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@ Exercise-3 : Comprehension Type Problems ‘ B .-

Paragraph for Question Nos. 1 to 3

X+a

bx? +cx +2

function f(x),a,b,ceR, f(—1) =0 and y =11is an asymptote of y = f(x) and y = g(x) is the
inverse of f(x).

Let f:A— B f(x) = ,wWhere A represent domain set and B represent range set of

1. g(0) is equal to :

5 3
-1 b) — _2 _2
(a) (b) -3 © 5 d 5
2. Area bounded between the curves y = f(x) and y = g(x) is :
3-45 3+45
245 +1 b) 3+/5 +21
(a) + n[?ﬂm@) (b) + H[B—EJ
3-45 3-5
(© 345+41 (d 3+5+21
C H[B A \E] H{S A \E]
3. Area of region enclosed by asymptotes of curves y = f(x) and y = g(x) is :
(@) 4 (® 9 (o 12 (d) 25

Paragraph for Question Nos. 4 to 6
For j=0,1,2,...nletS; be the area of region bounded by the x-axis and the curve ye* =sin x
forjn<x<(j+Dn

4. The value of S is :

1 T 1 - 1 _ T 1 T _
(a) §(1+6) (b) 2(1+e ) © 2(1 e ™) (d 2(6 D
5. The ratio S2009 equals :
2010
(@ e™ (b) e™ (©) %e“ (d) 2e™
6. The value of iS jequals to :
j=0
T T T T Y 1 T
() e (1+e™) b) l+e © l+e @ e"(1+e™)
2™ -1 2™ -1 e™ -1 (e™ -1

Answers

1. (@ 2./ (d) 3./ (b) 4.| (b) 5.| (b) 6.| (b)
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@r Exercise-4 : Matching Type Problems
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1.

Column-l

Column-ll

A)

(B)

©

(D)

Area of region formed by points (x, y) satisfying
[x]? =[_y]2 for 0<x<4 is equal to (where [ ]
denotes greatest integer function)

The area of region formed by points (x,y)
satisfying x + y <6, x2 + y2 <6y and yz <8xis

=2 e e

The area in the first quardant bounded by the
curve y =sin x and the line

2r7l 260w s ‘E‘*E—(*E”)”,

J2-1 =@ 2 k
then k =

ax

If the area bounded by the graph of y =xe™

(a > 0) and the abscissa axis is % then the value of|

‘d is equal to

(P)

Q)

(R)

(s)

(T)

48

27

Answers

.A->R; B>Q; C>P; D>T
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¥ Exercise-5 : Subjective Type Problems A m

1. Let f be a differentiable function satisfying the condition f (XJ —M( y#0, f(y) #0)

y)
V x,y € R and f'(1) =2.1If the smaller area enclosed by y = f(x),x2 + y2 =2is 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 such
that f'(1)=2. Let A be the area of the region bounded by the curves y = f(x),

y =[x =6x2 + 11x — 6| and x =0, then find value of%A.

3. If the area bounded by circle x? + y? =4, the parabola y=x2+ x+1 and the curve

. 2 X X . . .
y:[smz4+cos4} , (where [ ] denotes the greates integer function) and x-axis is

(\/g + 2?7: - ;j , then the numerical quantity k should be :

4. Let the function f: [~4, 4] — [-1, 1] be defined implicitly by the equation x + 5y — y° =0. If the

area of triangle formed by tangent and normal to f(x) at x =0 and the line y =5is A, find 1A

5. Area of the region bounded by [x] 220 vyl 2 ,if x € [1,5], where [ ] denotes the greatest integer
function, is :

6. Consider y=x2 and f(x) where f(x), is a differentiable function satisfying
fix+D+ f(z-D=f(x+2) Vx,zeR and f(0)=0; f'(0) =4. If area bounded by curve
y=x2and y = f(x) is A, find the value Of(lg6 A].

7. The least integer which is greater than or equal to the area of region in x — y plane satisfying

x6—x2+y2£0is:

8. The set of points (x, ¥) in the plane statisfying x5 4 | y|=1form a curve enclosing a region of

area square units, where p and q are relatively prime positive integers. Find p — q.

| Answers |

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

I [ [
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Exercise-1 : Single Choice Problems ‘ M

. dy(1+cosx]:_sinx and f(“j:_Lthen f(0) is:
dx y 2

(@ 2 (b) 1 (© 3 @ 4
. The differential equation satisfied by family of curves y = Ae* + Be>* + Ce®* where A,B,C are
arbitrary constants is :

3 2 3 2

(a) d——9d—+23dl+15y 0 (b) d—y+9d——23dl—15y 0
de®  dx? dx de®  dx? dx
3 2 3 2

© LY 94y 93 45 (d d——9d—+23dy 15y =0
doc® dx? dx dx®  dx? dx

. If y = y(x) and it follows the relation e"y2 + ycos(xz) =5then y'(0) is equal to :
(a) 4 (b) -16 (©) —4 (d) 16

(x4 yz) dy =xydx.If y(xy) =e, y(1) =1, then the value of x is equal to :

2
(@) v3e b) lez—1 © ¢ 2‘1 ) /e2+%

y2
——— determines a family of circles with :

. The differential equatlon y -
(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-axis

. Interval contained in the domain of definition of non-zero solutions of the differential equation
(x—3)2y’+y =0is:

T T n 3n T 5m
@ (-2.2] ® (2.5) © (3% @ (21
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x2

7. A function y = f(x) satisfies the differential equation (x + 1) f'(x) — 2 (x2% +x) f(x) = <

>

(x+1

VvV x>-LIf f(0)=5,then f(x)is:
@ [3“5)&2 (b) [6“5).&2

x+1 x+1
© 6x+5 o @ (5—6)(].6,(2

(x+1D? x+1

8. The solution of the differential equation 2x > y% =tan(x2y?) —2xy? given y(1) = \/E is:
(@ sin(x2y?)-1=0 ®) cos[g+x2y2J+x:0
(©) sin(x?y?)=e*?! (d) sin(x2y?)=e2D
9. The differential equation whose general solution is given by

¥y =C; cos(x +Cy) —Cge ¢4 4 C. sinx, where C;,Co,...... ,Cg are constants is :

4 2 3 2
@ 4y 4y, o &Y 4y b

dx*  dx? 3 k% dx

3 2 3 2

()] d—y+d—y+d—y+y:0 (d d7y+dy+d7y:0
dx® dx*  dx dx®  dx?  dx
(a+1)x . . . . dzy dy .
10. If y =e be solution of differential equation . 4 o +4y=0;thenais:
dx

@ o0 (b) 1 () -1 (d) 2

1/3 2
11. The order and degree of the differential equation (g] - 4d—;/ —7x =0 are a and B, then
dx

the value of (o + ) is :
(@ 3 (b) 4 (0 2 d 5

12. General solution of differential equation of f(x) % =/ 2() + f)y+ f'(x) yis:

(c being arbitary constant.)
(@) y=f(x)+ce* b®) y=—f(x) +ce*
(© y=—f(x)+ce” f(x) (@ y=cf(x)+e*
13. The order and degree respectively of the differential equation of all tangent lines to parabola
x2=2 yis:
(a) 1,2 () 2,1
© 1,1 @ 1,3
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14. The general solution of the differential equation % +x(x+y)=x(x+y) 3 _1is:

15.

16.

17.

18.

19.

20.

@ In (x+y+Dx+y-1 _ 2. ®) In (x+y+Dx+y-1 _2.cC
(x+y* (x+y)?
© 2m|CHYEDORYED] 2o (g g DY ED g
(x+y) (x+y)
(where C is arbitrary constant.)
The general solution of % =2ytanx +tan? x is :
2 X sin2x 2 X sin2x
a Ccos“ x=—— +C b sec x=—— +C
(@ y 5 4 (d) y 5 4
2 X C€os2x 2 X sin2x
c cos“ x == — +C d CcoS“ X =— — +C
© ¥y 5 2 (d y > 2
(where C is an arbitrary constant.)
. . . . d? y dy ,
The solution of differential equation — = o y(0) =3 and y'(0) =2:
dx
(a) is a periodic function (b) approaches to zero as x — —©
(c) has an asymptote parallel to x-axis (d) has an asymptote parallel to y-axis

2
The solution of the differential equation (x%+1) d% = ZX[ZZJ under the conditions y(0) =1
dx

and y'(0) =3, is :

(a) y=x2+3x+1 (b) y=x3+3x+1
(© y=x*+3x+1 (d) y=3tan tx+x2+1
The differential equation of the family of curves ¢y ? =2x + ¢ (where c is an arbitrary constant.)
is :
(a) %:1 (b) [gjlzz‘?’u © y2=2xyfg/€+1 ) y2=%+1
The solution of the equation & + ltan y= itan ysinyis:
dx x x2
(a) 2y:siny(1—2cx2) (b) 2x:coty(1+2cx2)
(c) 2x:siny(1—2cx2) (d) 2xsiny=1—2cx2
Solution of the differential equation xdy — ydx —/x? + y2dx =0 is :

@ y-yx?+y?=cx? () y+yx*+y* =cx

(© x—\/x2+y2:cx2 @ y+ x2+y2 =cx?
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21.

22,

23.

24.

25.

26.

27.

Let f(x) be differentiable function on the interval (0,0) such that f(1)=1 and
3 I
lim [tf(x)xf(t)} = 1 Vv x>0, then f(x)is:
t—Xx tz — xz 2
2 3 3

(a) 1 3x7 b) 3 .X © 1 sx (d)i_‘_?’ix

4x 4 4x 4 4x 4 4x% 4
The population p(t) at time ‘¢’ of a certain mouse species satisfies the differential equation

% p(t) =0.5p(t) —450. If p(0) =850, then the time at which the population becomes zero is :

(@ %ln18 () In18 (© 2In18 (d) In9
The solution of the differential equation sin2y % +2tanxcos? y =2sec xcos® yis:

(where C is arbitrary constant)

(@) cosysecx=tanx+C (b) sec ycosx=tanx +C

(c) secysecx=tanx+C (d) tanysecx =secx+C
d

The solution of the differential equation Ey =(4x+y+1) 2is:

(where C is arbitrary constant)

(a) 4x+y+1=2tan(2x+y +C) (b) 4x+y+1=2tan(x+2y +C)
(c) 4x+y+1=2tan(2y +C) (d) 4x+y+1=2tan(2x +C)
If a curve is such that line joining origin to any point P(x, y) on the curve and the line parallel

to y-axis through P are equally inclined to tangent to curve at P, then the differential equation
of the curve is :

2 2

(a) x(gj —Zy%:x (b) x(g) +2y%:x

dy)’ dy dy? dy

o —ax = d y| 2| -2y =
(c)y[dxj xdxx ()ydx ydxx
If y = f(x) satisfy the differential equation % + R x? ; f(1) =1; then value of f(3) equals :

X
(@ 7 (b) 5 (© 9 (d 27
2 —
Let y = f(x) and xdy _3x Z/ ; f(1) =1 then the possible value of%f(B) equals :
y

2y —Xx
(a 9 (b) 4 (© 3 (d) 2
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Answers
1.| (a) 2. (d) 3.|(b) 4. (a) 5. () 6.| (a) 7. (b) 8.| (o) 9./ (c) | 10.| (b)
11.| (d) | 12.|(¢)| 13.|(a)| 14.|(b)| 15.|(@a)| 16.|(c) 17.|(b)| 18.|(c) | 19.|(c) | 20.|(d)
21.| (¢) | 22.{ ()| 23.|(c)| 24.|(d)| 25.|(a)| 26.|(a) 27.| (c)
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(a) f(x)is minimum at x=1

. Let y = f(x) be a real valued function satisfying x% =x2+y-2, f(1)=1,then:

(b) f(x)is maximum at x =1

(© f(3)=5 (d f(2)=3
dy

(a) xy =sinx + ccos x
(c) xy+sinx+ccosx=0 (d) None of these
(where C is an arbitrary constant.)

and f(1) =2, then:
(a) f(x) must be polynomial function (b)) f(3)=12
(o) f(0)=0 (d) f(3)=13

. A function y = f(x) satisfies the differential equation

f(x)sin2x —cosx + (1+ sin? x) f'(x) =0

with f(0) =0 . The value of f [gj equals to :
2 3 1
ot b) = =
(a) z (b) 5 (o) 5

(@) xy(x%y +5 =c
(© x(y3Vx +3)=c

following statement(s) is/are correct ?

. Solution of differential equation x cos x(dxj + y(xsinx +cosx) =1is :

(b) xysecx=tanx+c

4
)

d c

. Solution of the differential equation (2 + 2x? \5) ydx + (x2 \/} +2)x dy =0 is/are :

(b) xy(x%y +3)=c
(d) xy(y%Jx+5)=c

. If a differentiable function satisfies (x — y) f(x + y) —(x + y) f(x — ¥) =2(x2y - y3) Vx,yeR

. If y(x) satisfies the differential equation%’ =sin2x + 3y cot x and y(gj =2 then which of the

n ) 9-342
~1=0 b "= =
(a) y(6j (b) }’(3] 2
/2
() y(x) increases in the interval (2 s gj (d) I y(x)dx=x
-m/2
Answers
1. (a, ) 2. (a, b) 3. (a,b,0) 4. (a) 5. (b) (a, )
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@ Exercise-3 : Comprehension Type Problems ‘ B .-

Paragraph for Question Nos. 1 to 2

X
A differentiable function y = g(x) satisfies J.(x —t+1)glt)dt = x4+ x? ;V x>0.
0

1. y = g(x) satisfies the differential equation :

(a) %—y:12x2+2 (b) %+2y=12x2+2
© Yiyo1ax242 @ Yiy1ax42
dx dx

2. The value of g(0) equals to :
(@ o ) 1 (@) e* (d) Data insufficient
Paragraph for Question Nos. 3 to 5
Suppose f and g are differentiable functions such that xg( f(x)) f'(g(x)) g'(x) = f(g(x))

g'(f(x)) f'(x)V x e R and f is positive, g is positive V x € R. Also J.f(g(t)) dt = %(1 — e_zx)
0
VxR, g(f(0)) =1and h(e) =SSN ¢ p.

f(g(x))
3. The graph of y = h(x) is symmetric with respect to line :
(a x=-1 (b) x=0 () x=1 (d) x=2
4. The value of f(g(0)) + g(f(0)) is equal to :
(@ 1 (b) 2 (0 3 (d 4
5. The largest possible value of h(x) V x e R is :
(@ 1 (b) '3 (© e (d) e?

Paragraph for Question Nos. 6 to 8

Given 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(y) for all x and y.

6. The function g(x) is :
(@) x(2+xe™) D) x(e*+D () 2xe* (@ x+In(x+D

7. The range of function g(x) is :

@ R ) {—ze,ooj © [—i,ooj ) [0,)
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8. The value of lim g(x)is:

X —>—00

(@ o (b) 1 () 2 (d) Does not exist

| Answers |

1.| (0 2.| (a) 3.| (© 4.| (b) 5.| (© 6.| (0 7. (b) 8.| (a)
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1.
Column-l (Differential equation) Column-ll Solution (Integral curves)
dy o dy (P) | y=A;x%>+A,x+A
x X —y2 4 1 2 3
(A) | y=x o=yt
2.2
® | @2x-10y*) Y +y=0 @ x%y% +1=gy
2
A\ ( d3 42 R) (x+D(A-y)=cy
(C) l 7-)/ -3 7}/ =0
dx )\ dx?® dx?
D) | (x2y? —Ddy +2xy3dx =0 (s) x=A1y2+A2y+A3
M| xy?2=2y°+c
2.
Column-| Column-ll
Solution of differential equation ®) | y2(x2+1+ cexz) -1
A
(A) Bx2y +2xy —e*(1+ ) )dx + (x> + x2)dy =0is :
Solution of differential equation Q) | (x%+x3)y—xeX =c
B
(B) ydx—xdy—Sxyzexzdx:Ois:
Solution of differential equation R x o ex2 —¢
©) | dy 2.2 . Y
— =xy(x -1Dis:
e yx“y® =1
Zolution of differential equation s 1_ 2-y2 4 Ce—yz/ 2
D) |dy 2 3 . X
— +* =1is:
dx(x Yy +x)
(T) %:I—yz e V2
x
(where c is arbitrary constant).
Answers
1. A->R; B>T; C->S; D->Q
2., A->Q; B>R; C>P; D->S
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@ Exercise-5 : Subjective Type Problems R m

1. 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% is constant (where 2 is constant.).

62

2’

2. Let y = f(x) satisfies the differential equation xy(1+ y) dx =dy.If f(0) =1and f(2) =
k

then find the value of k.
2
3. If y2 =3cos? x + 2sin? x, then the value of y* + y3 d—JZ/ is
dx
4. Let f(x) be a differentiable function in [-1,) and f(0) =1 such that

2 2
im 7fCc+ 1) = (x+ D7AO = 1. Find the value of Lim w
to>x+1 f(t) - f(x +1) x—1 x-1

x+d

5. Let y =(asinx +(b+c)cosx)e™“, where a,b,c and d are parameters represent a family of

curves, then differential equation for the given family of curves is given by y" —ay’ + By =0,
thena +f =

6’2

6. Let y = f(x) satisfies the differential equation xy (1+ y) dx =dy.If f(0) =1and f(2) =

k —e? ’

then find the value of k.

| Answers |

1.| 1 2.| 2 3.| 6 4. 1 S. 4 6. 2

I I
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¥ Exercise-1 : Single Choice Problems ‘ M

1. Sum of values of x and y satisfying the equation 3* —4Y =77; 3¥2 _2Y =7s :
() 2 (b) 3 (© 4 d 5
3 3
2. If f(x) :H(x —a;)+ Zai —3x where q; < q;,; fori=1, 2, then f(x) =0 has :
i=1 i=1
(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 ‘ @’ for which the equation x* —2ax? + x + a? —a =0has all its
roots real :
3
(@) L, OOJ (b) [1, =) (©) [2, ) (d) [0, »)
4. The cubic polynomial with leading coefficient unity all whose roots are 3 units less than the
roots of the equation x2 —3x2% —4x +12 =0 is denoted as f(x), then f'(x) is equal to:
(@) 3x% -12x+5 (b)) 3x* +12x+5  (0) 3x*+12x-5  (d) 3x* -12x -5
5. The set of values of k (k € R) for which the equation x* — 4| x|+ 3 —| k — 1|= 0 will have exactly
four real roots, is :
(@ (-2, 4) () (-4, 9 © (-4,2) (d (1,0
6. The number of integers satisfying the inequality 5 < 1 is:
X+ x
(@ 7 (b) 8 (© 9 (@ 3
7. The product of uncommon real roots of the two  polynomials
p(x) =x*+2x% -8x% —6x+15and q(x) =x2 +4x% - x-10is:
(@ 4 (b) 6 (c) 8 (d) 12
8 If Aj,Ay(;>Ay) are two values of A for which the expression

flx, y)=x2 +Axy + y2 —5x -7y +6 can be resolved as a product of two linear factors,
then the value of 31, + 2, is :
(@ 5 (b) 10 (c) 15 (d) 20
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Let a, B be the roots of the quadratic equation ax? + bx + ¢ =0, then the roots of the equation
a(x+D? +b(x+1D(x-2)+c(x-2)2 =0are:

@ 20t1 B o 221 -1
a-1" pB-1 a+l B+1
(C)oc+1’[3+1 (d)2a+3,2[3+3
a-2 B-2 a-1"p-1

If a, beR distinct numbers satisfying |a —1|+|b—-1|=|a|+|b| =|a+1|+|b+ 1|, then the
minimum value of |a — b| is :

(@ 3 (0 (© 1 (d 2

The smallest positive integer p for which expression x2 —2px + 3p + 4 is negative for atleast
one real x is :

(@ 3 (b) 4 (© 5 (d) 6
2
For x € R, the expression EELE" 4 can take all real values if c e :
x“ +4x+3c
(@ (1,2 (b) [0, 1]

If 2 lies between the roots of the equation t2 —mt+2=0 , (m e R) then the value of

[EEN

(where [-] denotes greatest integer function)

(@ o0 b)1 (c) 8 (d) 27
The number of integral roots of the equation x® —24x” —18x°> +39x2 +1155=01s :
(@ 0 (b) 2 (o) 4 @ 6
If the value of m* + 1 =119, then the value of m> — 1 =
4 3
m m
(@ 11 (b) 18 (c) 24 (d) 36

If the equation ax? +2bx+c=0 and ax? +2cx +b=0, a#0, b= ¢, have a common root,
then their other roots are the roots of the quadratic equation:

(@) a®x(x+1) +4bc=0 () a®x(x+1)+8bc=0

(©) a’x(x+2)+8bc=0 (d) a®x(1+2x) +8bc=0

If cos o, cosP and cos y are the roots of the equation 9x> —9x? —x +1=0; o, B, y<[0, x]
then the radius of the circle whose centre is (Za, Xcosa) and passing through
(2sin ! (tan 7t/4), 4) is:

(a) 2 (b) 3 (0 4 (d 5

11x% -12x -6

For real values of x, the value of expression 3
xX“+4x+2
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19.

20.

21.

22.

23.

24,

25.

26.

27.

(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
X+3 > ! holds for all x satisfying:
x2-x-2 x-4
(a) 2<x<lorx>4 (b) -1<x<2o0rx>4
() x<-lor2<x<4 (d) x>-1lor2<x<4
If x =4 +3i (wherei = J- ), then the value of x2 —4x? —7x+12 equals:
(a) -88 (b) 48 + 361 (c) =256 +121i (d) -84
2 —
Let f(x) = LH, then the largest value of f(x)Vxe[-1, 3] is:

x%-x+1

3 5 4
(@) c (b) 3 (01 (d 3

In above problem, the range of f(x)Vx e[-1, 1] is:
3 5 1
1,2 b) | -1, 2 -1 d -1, 1
(a)[,s} ()[,3} (C){g,} (@ [-1, 1]

1 . . S .
+ = - are equal in magnitude but opposite in sign, then
X+p x+q 1

If the roots of the equation

the product of the roots is:
2, 2
+
@ 20%+q) B -0’+eh) @ -2 D

If a root of the equation a;x? +byx +c; =0 is the reciprocal of a root of the equation

(d) -pq

ayx% + byx + ¢y =0, then :

(@) (a;a, —cycy)? =(agby —bycy) (ayby —bycy)
(b) (ayay —byby)? =(ayby —bycy) (ayby —bocy)
(©) (bycy —bycy)? =(a;by —bycy) (ashy + bycy)
(d) (bycy —bycy)? =(ayby + bycy) (ashy —bycy)

Ifa =B buta? =50 —3 and B2 =5p — 3, then the equation with roots%, Eis:
o

(a) 3x% -25x+3=0 () x* +5x-3=0

(© x*-5x+3=0 (d) 3x* -19x +3 =0

If the difference between the roots of x + ax + b =0 is same as that of x2 + bx + a = 0,a#b,
then:

(@ a+b+4=0 b)a+b-4=0 () a-b-4=0 (da-b+4=0
Iftan®;; i =1, 2, 3, 4 are the roots of equation x*—x3 sin 2 + x?2 cos 23 —xcosf —sinP =0,
thentan(0; +0, +05 +0,4) =

(a) sinf (b) cosp (c) tanp (d) cotp
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28.

29,

30.

31.

32.

33.

34.

35.

36.

37.

.. a c .
Let a, b, c, d are positive real numbers such that 3 # rE then the roots of the equation:

(a2 + bz)x2 + 2x(ac + bd) +(c2 + dz) =0 are:

(a) real and distinct (b) real and equal

(c) imaginary (d) nothing can be said

If o, B are the roots of ax? +bx + ¢ =0, then the equation whose roots are 2 + o, 2 +J3, is :
(a) ax? +x(4a-b)+4a-2b+c=0 (b) ax? +x(4a-b)+4a+2b+c=0

(©) ax? +x(b—4a) +4a+2b+c=0 (d) ax? + x(b-4a) + 4a —2b+c=0

Minimum possible number of positive root of the quadratic equation
x2-(1+M)x+A—2=0,LeR:

(@) 2 (b) 0

© 1 (d) can not be determined

Let «,B be real roots of the quadratic equation x?2 + kx + (k2 + 2k —4) =0, then the

minimum value of a2 + B2 is equal to :

4 16 8
a) 12 b) — c) — d) —
(a) (b) 9 (0 9 (d) 9

Polynomial P (x) = x2 —ax+5 and Q(x) =2x2 +5x —(a —3) when divided by x —2 have
same remainders, then ‘a’ is equal to:

(a) 10 (b) -10 (c) 20 (d) —20

If a and b are non-zero distinct roots of x2 + ax + b =0, then the least value of x? + ax + b is
equal to :

2 9 9
(a) & (b) 2 © 2 (d1

Let a,8 be the roots of the equation ax? +bx+c=0. A root of the equation
a®x? + abex + ¢ =01is :

@ o +p ) a2 +p © a?-p d o?p

Let a, b, c be the lengths of the sides of a triangle (no two of them are equal) and k € R. If the
roots of the equation x2 +2(a+Db+c)x +6k(ab+ bc + ca) =0 are real, then:

2 2 1
(a) k<§ (b)k>§ () k>1 (d k<Z

Root(s) of the equation 9x2 —18|x|+5=0 belonging to the domain of definition of the
function f(x) =log(x2 —x —2) is/are:

-5 -1 5 1 -5 -1
= b) 2. = - d) =
(3)3’3 ()3,3 (C)3 ()3

If B + cos? o,B + sin?

4 4

o are the roots of x? +2bx +c=0 and y +cos* «, y +sin* a are the
roots of x2 + 2Bx + C =0, then:

(@) b-B=c-C (b) b2 -B?=c-C (c) b> -B%=4(c-C) (d) 4(b* -B*>)=c-C
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38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Minimum value of | x — p|+|x - 15|+|x—-p —15|.Iff p<x<15and0< p<15:

(&) 30 (b) 15 (c) 10 (d o

If the quadratic equation 4x% —2x —m =0 and 4p (q—r) x> =2q(r — p)x + r(p — q) =0 have
a common root such that second equation has equal roots then the value of m will be :

(@ o (b) 1 (c) 2 (d 3

The range of k for which the inequality k cos? x — kcos x + 1> 0Vx e (—o0, ) is

(@) k>-+ () k> 4 © —L<k<4 () L<k<s
2 2 2

l+a 1+B 1+y

1-a 1-B 1-y

cubic equation 3x3 —2x +5=0, then the number of negative real roots of the equation

f(x)=0is:

If are roots of the cubic equation f(x) =0 where o, B, y are the roots of the

(@ 0 )1 (c) 2 (d 3

The sum of all integral values of A for which (kz +A-2) x%+ (A +2)x<1VxeR,is:

(a) -1 (b) -3 (0 (d) -2
(@+D*+@E+D*+(y+D2+@+D>

4

If o, B, 7,0 € R satisfy
a+B+y+9d

If biquadratic equation agx* + a; x> + a,x? + azx + a4 =0 has the roots

[a+;—1} [[3+1—1j, (y+;—1], (8+1—1J.Thenthevalue ofay/ag is :
Y

o
(a) 4 (b) -4 (©) 6 (d) none of these

If the complete set of value of x satisfying|x — 1| +|x —2|+|x —3|> 6 is (-0, a] U [b,), then
a+b=:

(@ 2 (b) 3 (0) 6 d 4

If exactly one root of the quadratic equation x? —(a+ Dx + 2a =0 lies in the interval (0, 3),
then the set of value ‘ d’ is given by:

(@) (-0, 0) U(6, x) (b) (=0, 0] L (6, x)
(©) (-, 0]U[6, ) (d) (0, 6)

The condition that the root of x> + 3px? + 3gx + r =0 are in H.P. is :
(@) 2p3 -3pgr+r? =0 (b) 3p> —2pgr+p? =0
(© 2¢° -3pgr+r2=0 (d) r® -3pgr+2¢> =0

If x is real and 4y 2 + 4xy + x + 6 =0, then the complete set of values of x for which y is real,

is:

(@) x<—2o0rx=>3 (b) x<2o0rx=>3 (c) x<-3orx=>2 (d 3<x<2
The solution of the equation log cosx? (3-2x)<log cosx? 2x-Dis:
(@ (12,1 (b) (—oo, 1)

(© (12,3) (@ (1, ©) =v2nn,neN
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49.

50.

S1.

52.

S53.

54.

55.

56.

57.

58.

59.

If the roots o, B of the equation px? + qx + r =0 are real and of opposite sign (where p, g, r
are real coefficient), then the roots of the equation o (x —B)2 + B (x —a)? =0 are:

(a) positive (b) negative

(c) real and of opposite sign (d) imaginary

Let a,b and c be three distinct real roots of the cubic x> + 2x? — 4x — 4 =0.

If the equation x> + gx? + rx + s =0 has roots L , %and 1, then the value of (q + r + s) is equal
a c

to :
3 1 1 1
= b) = h d) =
(a) 4 (b) 5 (© 4 (d) 6
Solution set of the inequality, 2 —log 2(x2 +3x)>0is:
(@ [-4, 1] (b) [-4, -3) U (0, 1] () (~o0, =3) U (1, ) (d) (~, —4) U[1, «)

For what least integral ‘ k’ is the quadratic trinomial (k — 2) x2 +8x+(k+4)is positive for all
real values of x ?

(@) k=4 (b) k=5 (c) k=3 (d) k=6

If roots of the equation (m —2) x?2 —(8 -2m)x —(8 —3m) =0 are opposite in sign, then
number of integral values(s) of m is/are :

(@ o (b) 1 (c) 2 (d) more than 2

2
Iflog 6 [log 6{

x

(@ (-4, -3) U (8, o) (b) (=0, =3) LU (8, x)

(©) (8, ) (d) None of these

Two different real numbers o and p are the roots of the quadratic equation ax

- XD < 0, then complete set of value of ‘ x’ is :
x+4

2 4 c=0with

a,c#0, then o> +B3 is :

(@ a (b) —c (© 0 (d -1

The least integral value of ‘k’ for which (k — 1) x? —(k+Dx+(k+1)is positive for all real
value of x is:

(a1 (b) 2 (e) 3 @ 4

If (-2, 7) is the highest point on the graph of y = —2x2 —4ax + k, then k equals:

(a) 31 (b) 11 (o) -1 (d -1/3

If a+b+c=0, a,b,ceQ then roots of the equation
(b+c-a)x?+(c+a-b)x+(a+b-c)=0are:

(a) rational (b) irrational (c) imaginary (d) none of these

If two roots of x> —ax? + bx — ¢ =0 are equal in magnitude but opposite in sign. Then:

(@) a+bc=0 (b) a? =bc

(¢) ab=c (da-b+c=0
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60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

If o and B are the real roots of x2 + px + g=0and o *, B are the roots of x? = rx + s =0. Then

the equation x2 — 4qx + 2g% — r =0 has always (a #B,p #0,p, g, I, s€ R):

(a) one positive and one negative root (b) two positive roots

(c) two negative roots (d) can’t say anything

If x2 + px + 1is a factor of ax® + bx + ¢, then:

(@) a® +c?=—ab (b) a® +c? =ab (©) a® -c®>=ab (d) a® -c?=-ab

In a AABC tang s tang 4 tan% are in H.P., then the value of cot %cot% is :

(a) 3 (b) 2 © 1 @ 3

Let f(x) =10 —|x —10|vx €[-9, 9], if M and m be the maximum and minimum value of f(x)
respectively, then :

@ M+m=0 (b) 2M +m =-9 (©)2M +m=7 @dAM+m=7
Solution of the quadratic equation (3|x|-3)2 =| x|+ 7 , which belongs to the domain of the
function y = m is :

1 1

1 1
a) +—, %2 b) =, 8 c) -2, - d --,8
(a) 5 (b) 5 © 5 (d 9
Number of real solutions of the equation x2 + 3| x|+2=0is :
(@ 0 (b1 (© 2 d 4
If the roots of equation x? — bx + ¢ =0 be two consecutive integers, then b? — 4 ¢ =
(@ 3 (b) -2 (1 (d 2
2
If x is real, then maximum value of 3x” +9x+ is :
3x%2 +9x+7
17 1

a) 41 b) 1 c) — d) =
(@) (b) () - (d ”

2
Ifw<6,xeRthen:

2x+3
(@) XE(—OO, —;j U(11,00) (b) x e(-o0, -1 U (11, x)

3 3
c) xe|——,-1 d) xe| -0, —— |U(-1, 11
(© 6(2 j (d) 6(00 2)( )
If x is real, then range of?’x_2 is:
7x+5
2 3 -2

R-1Z b)R-{= —o0, dR-1—=

(a) {5} (b) {7} (©) (=0, ®) (d) {5}

X+2

Let A denotes the set of values of x for which < 0 and B denotes the set of values of x for

x f—
which x? —ax — 4 <0. If B is the subset of A, then a CAN NOT take the integral value :
(@ o0 (b) 1 (c) 2 (d) 3
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71.

72.

73.

74.

75.

76.

77.

78.

79.

If the quadratic polynomial P(x) =(p —3)x? —2px + 3p — 6 ranges from [0, %) for every x € R,
then the value of p can be :

(@ 3 (b) 4 (©) 6 (d 7
If graph of the quadratic y = ax? + bx + ¢ is given below :
y

/ o\

then :
(@) a<0,b>0,c>0 (b) a<0, b>0,c<0
(¢) a<0,b<0,c>0 (d) a<0, b<0,c<0

If quadratic equation ax? + bx + ¢ =0 does not have real roots, then which of the following
may be false :

(@ a(a-b+¢c)>0 () cla-b+c)>0
(¢) bla=b+¢c)>0 (d (a+b+c)(a=b+¢c)>0
Minimum value of y = x?2 -3x+5, xe[-4, 1]is :

@ 3 b) % © 0 @ 9

If 3x2 —17x + 10 =0 and x? —5x + m =0 has a common root, then sum of all possible real
values of ‘m’is :

26 26 26
a) 0 b) - — c) — d) —
(a) (b) 5 © 9 (d 3
For real numbers x and y,if x% + xy — y2 +2x — y + 1=0, then :
(a) ycannotbebetween 0 and 8 (b) y can not be between 8 and 8
5 5 5
(c) y can not be between —% and O (d) y can not be between —% and O
If3x* —6x3 + kx? —8x —12 is divisible by x — 3, then it is also divisible by :
(a) 3x* -4 (b) 3x2 + 4
(c) 3x2 4+ x (d 3x% —x
The complete set of values of a so that equation sin* x + asin? x + 4 =0 has at least one real
root is :
(©) (oo, —4] (d) [4, «)

Let r,s,t be the roots of the equation x2 +ax? +bx+c=0, such that
(rs)2 +(s0) + (rt)® =b? —kac, then k =
@1 (b) 2 () 3 (d 4
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80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

If the roots of the cubic x> + ax? + bx + ¢ =0 are three consecutive positive integers, then the

a2

value of =
b+1
(@ 1 (b) 2 (© 3 (d 4
Let ‘K’ be a real number. The minimum number of distinct real roots possible of the equation

(Bx? +kx+3)(x% +kx -1 =0is:

(@ 0 (b) 2 (© 3 @ 4
3
If r and s are variables satisfying the equation - + § . The value of [rj is equal to :
r+s r s s
(@) 1 (b) -1
() 3 (d) not possible to determine

Let f(x)= x? + ax + b. If the maximum and the minimum values of f(x) are 3 and 2
respectively for 0 < x < 2, then the possible ordered pair of (a, b) is :

(@ (-2, 3) () (-3/2,2) (©) (-5/2,3) (d) (-5/2,2)
The roots of the equation |x? — x —6|=x + 2 are given by :
(a) -2,2,4 (0,1, 4 (©-2,1,4 (d 0,24

If a, b, c be the sides of AABC and equations ax? + bx+c=0and 5x2 + 12x + 13 =0 have a
common root, then ~C is :

(a) 60° (b) 90° (c) 120° (d) 45°

If o, B and y are three real roots of the equation x> —6x2 +5x —1=0, then the value of
at+ B4 + y4 is:

(a) 250 (b) 650 (c¢) 150 (d) 950

o + 51

If one of the roots of the equation 2x? —6x + k =0 is , then the value of o and k are :

@) o.=3, k=8 (b)az%,kzw © a=-3, kee17 (d) =3, k=17

Let x; and x, be the real roots of the equation x% < (k-2)x+(k?® +3k +5) =0, then the

maximum value of x? + x3 is :
(a) 19 (b) 18 (c) % (d) non-existent

The complete set of values of ‘ @’ for which the inequality (a — 1) x2 —(a+Dx+(a-D>0is
true for all x> 2.

@ [3 1} ) (o0, 1) © (—oo, ﬂ @ K oo)

If o, B be the roots of 4x2 —17x +1 =0, . € R such that 1<a <2 and 2 <P <3, then the
number of integral values of A is :
(@ 1 (b) 2 (© 3 d 4



156

Advanced Problems in Mathematics for JEE

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

Assume that p is a real number. In order of 3/x + 3p + 1 —3/x =1 to have real solutions, it is
necessary that:

(A p>1/4 (b) p>-1/4 (©) p>1/3 (d) p>-1/3

If a, P are the roots of the quadratic equation
x? —(3 4 glog23 —SWJX —2(39832 _210823) _(, then the value of a? +ap +B? is

equal to :

(@ 3 (b) 5 (© 7 (d 11

The minimum value of f(x, y) =x? —4x+y? +6y when x and y are subjected to the
restrictions 0 < x<land0< y <1 is:

(@ -1 (b) -2 (c) -3 (d) -5

The expression ax? + 2bx + ¢, where ‘ @ is non-zero real number, has same sign as that of ‘@’
for every real value of x, then roots of quadratic equation ax® + (b—c) x —2b—c—a =0, are :
(a) real and equal (b) real and unequal

(c) non-real having positive real part (d) non-real having negative real part

1 1
+ + equalsto:
a+1 b+1 c+1j

(@1 (b) -1 (c) 2 (d) -2
The number of integral values of k for which the inequality
x? —2(4k -1 x + 15k =2k -7 >0 holds for all xR is :

Leta, band cbe the roots of x> — x + 1=0, then the value of (

(a) 2 (b) 3 (©) 4 (d) infinite
The number of integral values which can be taken by the expression,
3
f(x) = x7 -1 forxeR,is:
(x-1 (x2 -x+1

(a1 (b) 2 (0 3 (d) infinite
x? —mx -2

The complete set of values of m for which the inequality > —1is satisfied Vx e R,
x% +mx + 4

is:

(@ m=0 (b) -1<m«<1 () 2<m<2 (d) 4<m<4

The complete set of values of a for which the roots of the equation x? —2|a + 1| x + 1=0 are
real is given by :

(@) (-0,-2]u][0, ) (b) (—o0, =1] V[0, )
(C) (_OO: - ]-] o [1, OO) (d) (_003 _2] o [1: OO)
The quadratic polynomials defined on real coefficients

P(x) = a1x2 +2bjx+c¢y,Q(x) = a2x2 +2byx + ¢4 - P(x) and Q(x) both take positive values
Vx e R.If f(x) =aya,x? + bybyx + ¢qc,, then :

(@) f(x)<0VxeR

(D) f(x)>0VxeR
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101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

(c) f(x) takes both positive and negative values

(d) Nothing can be said about f(x)

If the equation x2 + 4 +3cos(ax + b) =2x has a solution then a possible value of (a + b)
equals

T I I
(a) 4 (b) 3 ©) 5 (d) n

Let ., be the roots of x?-4x+A=0and v,0 be the roots of x? -36x+B=0. If a,B,y,0
form an increasing G.P. and A" = B then the value of ‘t’ equals

(@ 4 (b) 5 (©) 6 (d 8
How many roots does the following equation possess 3 (2-|xPp=17?
(a) 2 (b) 3 (© 4 (d) 6

If coto. equals the integral solution of inequality 4x* —16x + 15< 0 and sin p equals to the
slope of the bisector of the first quadrant, then sin (o + ) sin(a. —B) is equal to :

3 4 2
(@ —g (b) —E (@] E 3

Consider the functions f;(x) =x and f,(x) =2 +log, x, x>0, 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 (ez,oo)
(c¢) oncein (0, 1) and once in (e, eZ) (d) more than twice in (0, o)
The sum of all the real roots of equation
x*-3x3-—2x2 -3x+1=0 is:
(@ 1 (b) 2 (3 d 4
If a,p(a<B) are the real roots of the equation x? —(k+4)x+k?-12=0 such that
4 e (a,p) ; then the number of integral values of k equal to :
(@) 4 ()5 (c) 6 (d 7
Let o, be real roots of the quadratic equation x? +kx +(k? +2k —4) =0, then the

maximum value of (o 2 BZ) is equal to :

(@) 9 (b) 10 (o) 11 (d 12
Let f(x) =a™ - xIna, a > 1. Then the complete set of real values of x for which f'(x) > 0Ois :
(@) (1,) (b) (~1,0) (c) (0,) (d (0,1
a b c
If a,b and c are the roots of the equation x> + 2x2 +1=0, find|b ¢ al|:
c a b
(a) 8 (b) -8 (© 0 (@ 2

Let a,p are the two real roots of equation x2 + px + ¢=0, p,qe R, ¢+ 0. If the quadratic

. 1 1 .
equation g(x) =0 has two roots o + —,f +B such that sum of roots is equal to product of
(04

roots, then the complete range of g is :
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112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

1 1 1 1
(@ [3,3} ) (3,3} © [3,3) @ [—oo,sj U@G,)

If the equation In (x? +5x) —In(x +a+3) =0 has exactly one solution for x, then number of
integers in the range of a is :

(a) 4 (b) 5 (© 6 (@7
Let f(x) = x?+ % —-6x — g + 2, then minimum value of f(x) is :

x
(a) -2 (b) -8 () -9 (d -12
If x2 + bx + b is a factor of x> + 2x? +2x+c(c#0),thenb—cis:
(a) 2 (b) -1 (© 0 (d) -2
If roots of x> +2x2 +1=0 are o,p and vy, then the value of ((xB)3 + (By) 34 (ow)3 ,is
(a) -11 (b) 3 (00 (d) -2
How many roots does the following equation possess 3*( 2-|x|)=1?
(a) 2 (b) 3 (c) 4 @ 6
The sum of all the real roots of equation x* —3x% —2x% —3x+1=01s:
(a1 (b) 2 () 3 (d 4

If o and B are the roots of the quadratic equation 4x2 +2x—1=0 then the value of

i(ar +B")is:

r=1

(a) 2 (b) 3 (c) 6 (do

The number of value(s) of x satisfying the equation (2011)* + (2012)* +(2013)* - (2014)*
=0 is/are :

(a) exactly 2 (b) exactly 1 (c) more than one @oao

If o,B(a<P) are the real roots of the equation x2 —(k+4)x+ k? —12=0 such that
4 e(o,P) ; then the number of integral values of k equals to :

(a) 4 () 5 (c) 6 (d 7

Let a,B be real roots of the quadratic equation x2 + kx + (k2 +2k —4) =0, then the
maximum value of (a2 +B2) is equal to :

(@ 9 (b) 10 (o) 11 (d) 12

The exhaustive set of values of a for which inequation (a — 1) x2 - (a+1Dx+a-1>0is true
v x2>2.

@ (-0, (b) [Z’m) (© [?7),00) (d) None of these

If the equation x% +ax+12 =0,x2 +bx+15=0and x? + (a + b) x + 36 =0 have a common

positive root, then b — 2a is equal to.
(a) -6 (b) 22 (c) 6 (d) —22
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124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

The equation e$™* —¢~S"X _ 4 =0 has

(a) infinite number of real roots (b) no real root

(c) exactly one real root (d) exactly four real roots

The difference between the maximum and minimum value of the function
f(x) =3sin* x —cos® xis:

3 5
2 b) 2
(@) 2 (b) 2 (© 3 @ 4

If o, are the roots of x2 -3x+2=0AeR)and a <1< B, then the true set of values of A
equals :

(@) A e (2 ﬂ (b) % e(—oo,ﬂ © 1e(2,%) (d) A e(-,2)

If 2x2+5x+7=0 and ax? +bx+c=0 have at least one root common such that
a,b,ce{1,2,...... ,100}, then the difference between the maximum and minimum values of
a+b+cis:

(a) 196 (b) 284 (c) 182 (d) 126

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, =t, y, =2t, xg =1—-t and yp =t. The minimum distance
between particles A and B is :

1 1 2
= b) — 1 d) .=
(a) s ()\E (@ (),/3

If a #0 and the equation ax? + bx + ¢ =0 has two roots a. and B such that & < -3 and p > 2,
which of the following is always true ?

(a) ala+|b|+¢c)>0 (b) ala+|b|+)<0

(c) 9a-3b+c¢>0 (d) (9a-3b+c)(4a+2b+c)<0

The number of negative real roots of the equation (x2 +5x)% =24 =2(x2 +5x) is :

(a) 4 (b) 3 (c) 2 (d1

The number of real values of x satisfying the equation 3| x —2|+|1-5x|+ 4|3x + 1|=13is :
(@ 1 (b) 4 (0) 2 (d 3

Iflog .05 Sin X 2 2 and 0 < x < 3w then sin x lies in the interval

(a) {‘/52_1 ’1} (b) (0’\@2_1} ©) {;,1} (d) none of these

Let f(x) = x? +bx+ ¢, minimum value of f(x) is —5, then absolute value of the difference of
the roots of f(x)is:

(@ 5 (b) V20
(©) J15 (d) Can’t be determined

Sum of all the solutions of the equation |x —3|+|x + 5|=7x,is :

6 8 58 8
@ - ®) 2 © o @ =
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135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

Let f(x) = x?+ iz —-6x — 6 + 2, then minimum value of f(x) is :

X X
(a) -2 (b) -8 () -9 (d -12
Ifa+b+c=1a?+b>+c?>=9anda® +b3 +¢3 =1,thenthevalueof1+%+lis:
a c
2
(@) 3 (b) 5 (0) 6 @1

If roots of x> + 2x2 +1=0 are o,P and vy, then the value of (af3) 34 By) 34 (()q()3 ,is:
(a) -11 (b) 3 (© 0 (d -2

If x2 + bx + b is a factor of x> + 2x? +2x+c(c#0),thenb—cis:
(a) 2 (b) -1 (© 0 (d -2

The graph of quadratic polynomical f(x) =ax? + bx + ¢ is shown below
A

a -:1 1 p >
/! AN

@ SIp-al<-2 ) f()>0Vx>p (0 ac>0 @ >
a a
x? -3x+4 . .
If f(x) =—————,then complete solution of 0 < f(x) < 1,is :
x%2+3x+4
(@) (~o0,0) (b) (0,0) (¢) (==,0) (d) (0,1 v (2,0)

If a,B,y are the roots of the equation x> +2x2—-x+1=0, then value of
2-0)2-P)2-7) is
C+a)2+B2+y)’

@ 5 (b) -5 (o) 10 (d) g

If & and B are roots of the quadratic equation x2 + 4x + 3 =0, then the equation whose roots
are 2o + B and o + 2B is :

(@) x* -12x+35=0 (b) x? +12x-33=0 (c) x* -12x-33=0 (d) x* +12x+35=0
If a, b, c are real distinct numbers such that a® + b + ¢ =3abc, then the quadratic equation
ax? + bx + ¢ =0 has

(a) Real roots (b) At least one negative root

(c) Both roots are negative d Non real roots

& +a>c+12=0,x2 +bx+15=0and x? +(a+ b) x + 36 =0 have a common

If the equation x
positive root, then b —2a is equal to.

(@) -6 (b) 22 (o) 6 (d) —22
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145.

146.

147.

148.

149.

150.

151.

152.

153.

3

Consider the equation x —ax? + bx —c =0, where a,b,c are rational number, a = 1. It is

. . a+1
given that x;,x, and x;x, are the real roots of the equation. Then x; x, ( > j =
+c

(@1 (b) 2 () 3 @ 4
The exhaustive set of values of a for which inequation (a — 1) x? -(a+1x+a-1>0is true
Vx=>2.

(@) (==0,1) ®) Bwj © Bwj (d) None of these

The number of real solutions of the equation
x2-3|x|+2=0

(@ 2 (b) 4 (© 1 (d 3
The equation e5™* —e~S"X _ 4 =0 has

(a) infinite number of real roots (b) no real root

(c) exactly one real root (d) exactly four real roots

If o,B are the roots of the quadratic equation x? —2(1-5in20) x —2cos? 20 = 0,(0 € R) then
the minimum value of (a2 +p?2) is equal to :

(@ -4 (b) 8 ()0 (d 2

If the equation |sin x|%+|sin x|+ b=0 has two distinct roots in [0,7]; then the number of
integers in the range of b is equals to :

(a0 b)1 (c) 2 (d 3

If a # 0 and the equation ax? + bx + ¢ =0 has two roots o and f such that o. < -3 and p > 2.
Which of the following is always true ?

(@) ala+|b]+c)>0 (b) ala+|b|+¢c)<0

() 9a-3b+¢c>0 (d) 9a-3b+c)(4a+2b+c)<0

2 4+ px+q=0 and y,5 are the roots of

If a,p are the roots of the quadratic equation x
x? + px —r =0 then (o —y) (o —9) is equal to :

@ q+r (b) g-r () =(g+n d-(p+q+n
Complete set of solution of log /3 (2 X2 _4%)> s

(@ (-o0,2) (b) (~0,2 +/13) (c) (2,:) (d) None of these
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Answers

1. (d) 2. (o) 3. (a) 4. (b) 5. (@ 6. (a) 7.(b)| 84| 9/() 10, (d)
11, (00| 124 (c) | 13| (@) | 14, (@) | 15, (d) | 16.(d)| 17 (b)| 18.(b) 19.(c) 20, (@)
21,/ (b) | 22, (d) | 23 (c) | 24, (@) | 25/ (d) | 26.(a)| 27,(d)| 28. () | 29. (d) 30. (o)
31.(d)| 32, (d)| 33 (c)| 34. (d) | 35 (@ | 36.(c)| 37.(b)| 38.(b)| 39.(c) 40. (o)
41. (b) | 42. (b) | 43, (c) | 44. (d) | 45. (b) | 46.(c)| 47.(a)| 48.(a)| 49. (o) 50. (o)
51. (b) | 52. (b) | 53. (a) | 54. (@) | 55. (c) | 56.(b)| 57.(c)| 58, (a)| 59. (c) 60. (a)
61. ()| 62. (a) | 63. (a) | 64. (c) | 65, (a) | 66.(c)| 67.(a)| 68.(d) | 69. (b) 70. (d)
71 (0| 724 () | 73, () | 74, (@) | 75. (c) | 76.(c)| 77.(b)| 78.(a) | 79, (b) 80. (o)
81. (b)| 82.(a)  83. (a) | 84. (a) | 85. (b) | 86.(b)| 87.(d)| 88.(b)| 89.(d) 90. (b)
91. b)) | 92. () | 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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Q« Exercise-2 : One or More than One Answer is/are Correct ‘7 o b

1. Let S is the set of all real x such that 2x——1 is positive, then S contains :
2x3 +3x2 +x

3 3 1 1 1
w[=3) el el (52

2. Ifkx? — 4x + 3k + 1> 0 for atleast one x >0, then if k € S, then S contains:

1
(@ (1, ») (b) (0, =) (&) (=1, ) (d (—4, Ooj
3. The equation|x? — x —6| =x + 2 has:
(a) two positive roots (b) two real roots
(c) three real roots (d) four real roots
4. Ifthe roots of the equation x> —ax =b=0 (a, b € R) are both lying between —2 and 2, then :
b b
a <2-—= b >2——
@ lal<2 - ) |al>2
(© la|<4 (d)|a|>§—2

5. Consider the equation in real number x and a real parameter A, |x — 1|—|x —2|+|x —4| =X
Then for A > 1, the number of solutions, the equation can have is/are :

(@ 1 (b) 2 () 3 (d 4
6. If a and b are two distinct non-zero real numbers such that a — b :% = % - 1, then :
a
(@) a>0 (b) a<0 (c) b<O (d b>0

7. Let f(x) = ax? + bx + ¢, a>0and f(2-x)=f(2+x)VxeR and f(x) =0 has 2 distinct real
roots, then which of the following is true ?
(a) Atleast one root must be positive
() f(2)< f(0)> f(D
(¢) 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 ?

(@) f(x)=sin % must have 2 solutions

(b) 4a-2b+c¢<0
(c) Iflog £(2) f(3) is not defined, then f(x)>1V xeR
(d) All a,b,c are positive
9. If exactly two integers lie between the roots of equation x2? +ax —1=0. Then integral
value(s) of ‘@’ is/are :
(@ -1 (b) -2 (©1 (d) 2
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

If the minimum value of the quadratic expression y =ax? + bx + ¢ is negative attained at
negative value of x, then :

(@ a>0 (b) b>0 () c>0 (d D>0

(where D is discriminant)

The quadratic expression ax? + bx + ¢>0 V x e R, then:

(a) 13a-5b+2c>0 (b) 13a-b+2c>0

(¢) ¢>0,D<0 (da+c>b,D<0

(where D is discriminant)

The possible positive integral value of ‘ k’ for which 5x2 — 2kx + 1< 0 has exactly one integral
solution may be divisible by :

(@ 2 () 3 (© 5 @ 7
If the equation x? + px + q =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 () -5 (d) -10
Ifx?2 -3x+2>0and x? —3x-4<0, then :

(@ |x|<2 (b)2<x<4 (0) -1<x<1 (d2<x<4
If 5% +(2+/3)%* =169 <0 is true for x lying in the interval :

@ (-, 2) (b) (0, 2] () (2, ) (d (0,4

Let f(x)=x2+ax+b and g(x)=x2+cx+d be two quadratic polynomials with real
coefficients and satisfy ac =2 (b + d). 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.

The expression simplifies to :

\/x+2\/x—1 +\/x—2x/x—1

(a) 2 ifl<x<2 (b) ifl<x<2
-X

(c)2( )1f x>2 (d)2 1f >2
x_

If all values of x which satisfies the inequality log (/3 (x2 +2px + p? + 1) >0 also satisfy the

inequality kx? + kx —k? <0 for all real values of k, then all possible values of p lies in the

interval :

(@ [-1, 1] (b) [0, 1] (o) [0, 2] (@ [-2, 0]

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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20.

21.

22.

23.

24.

25.

26.

27.

(b) The number of solutions of the equation tan 20 + tan 30 =0, in the interval [0, =] is equal

to 6.

2 3
X 128x X
1 F 2

.. 2
(c) For xq, x5, x3 >0, the minimum value of 3 3 equals 24.
X2 x5 4x1x3

(d) The locus of the mid-points of chords of the circle x? + y2 —2x —6y —1=0, which are
passing through originis x2 + y2 — x -3y =0.

If (a,0) is a point on a diameter inside the circle x2 + y? = 4. Then x2 — 4x —a? =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

Letx2? — px + =0 wherep e R, ge R, pq# 0 have the roots a, B such thata + 2B =0, then:
(@) 2p2 +q=0 (b) 2¢®> +p=0 (c) g<0 (d) g>0

If a,b,c are vrational numbers (a>b>c>0) and quadratic equation
(a+b-20)x? +(b+c—2a)x + (c+a—2b) =0has aroot in the interval (-1, 0) then which of
the following statement(s) is/are correct ?

(@) a+c<2b (b) both roots are rational

(¢) ax? +2bx + ¢ =0 have both roots negative

(d) cx? +2bx + a =0 have both roots negative

For the quadratic polynomial f(x)=4x2 —8ax +a, the statements(s) which hold good
is/are:

(a) There is only one integral ‘ @’ for which f(x) is non-negative V x € 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 e(; s ;)

(d) The minimum value of f(x) for minimum value of a for which f(x) is non-negative
VxeRisO

Given a, b, c are three distinct real numbers satisfying the inequality a — 2b + 4c > 0 and the
4a+2b+c.

equation ax? + bx + ¢ =0 has no real roots. Then the possible value(s) of ————— — is/are :
a+3b+9c

(@ 2 (b) -1 © 3 @ V2

Let f(x) =x2 —4x + ¢ V x € R, where ¢ is a real constant, then which of the following is/are

true ?

(@ f(0)> f(D> f(2) () f(2)> f(3)> f(4)

@ fD<f@D<f-D (d f(0)=f(D> f(3)

If0<a<b<c and the roots a,p of the equation ax? + bx + ¢ =0 are imaginary, then :

(@) [o|=[B] () la|>1 (© [Bl<1 () |a|=1

If x satisfies|x —1|+|x —2|+|x —3|> 6, then :
(@) xe(-o0,1 (b) x €(~,0) (©) xe(4,%) (d) (2,0)
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

If both roots of the quadratic equation ax? + x + b — a =0 are non real and b> —1, then which
of the following is/are correct?

(@ a>0 (b) a<b (c) 3a>2+4b (d) 3a<2+4b

If a, b are two numbers such that a® + b2 =7 and a® + b =10, then :

(a) The greatest value of|a + b|=5 (b) The greatest value of (a + b) is 4

(¢) The least value of (a + b)is 1 (d) The least value of |a + b|is 1

The number of non-negative integral ordered pair(s) (x, y) for which (xy — 7)2 =x2% y2
holds is greater than or equal to :

(@1 (b) 2 (o) 3 @ 4

Ifo,B,y and§ are the roots of the equation x* — bx — 3 =0; then an equation whose roots are
oa+P+y a+p+95 a+y+6andB+Y+6iS'

82 ’ Yz ’ Bz 0L2
(@ 3x*+bx+1=0 (b) 3x* —bx+1=0
(© 3x*+bx3-1=0 (@ 3x*-bx%-1=0

The value of k for which both roots of the equation 4x? —2x + k =0 are completely in (-1,1)

may be equal to :

(@ -1 (b) 0 (c) 2 (d) -3

If a,b, c €R, then for which of the following graphs of the quadratic polynomial
—2bx + c(a # 0) ; the product (abc) is negative ?

A A e

If the equation ax? +bx+c=0; a,b,ceR and a =0 has no real roots then which of the

following is/are always correct ?

@ (a+b+c)(a=-b+0c)>0 () (a+b+c)(a-2b+4c)>0
(© (a-b+c)(4a—-2b+0)>0 (d) a(b® —4ac)>0
If o and B are the roots of the equation ax? +bx +¢=0;a,b,c e R;a =0 then which is (are)
correct :
2 2
(a) az +B2 :b _22ac (b) %—i—%:b —22aC
a o B c
1 1 abc-b3 -b
© 3+BB=“ - () apla+p) =—2
o c a

2

The equation cos“ x —sin x + A =0, x € (0, 7t/2) has roots then value(s) of A can be equal to :

(@ o (b) -1 (c) 172 @1
If the equation In(x? +5x) —In(x + a + 3) =0 has exactly one solution for x, then possible

integral value of a is :
(@ -3 (b) -1 () 0 (d) 2
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38. The number of non-negative integral ordered pair(s) (x,y) for which (xy —=7)% =x? + y?
holds is greater than or equal to :

(@ 1 (b) 2 (© 3 (d 4
39. Ifa<0,then the value of x satisfying x* —2a|x —a|-3a? =0 is/are
() a(1-+2) (b) a(14+/2) (© a(-1-+6) (d) a(-1++6)
40. If0<a<b<cand the roots a,p of the equation ax? + bx + ¢ =0 are imaginary, then
(@ |a|=|B] ®) |a|>1 (o) |Bl<1 (d) |a|=1
41. If x satisfies|x — 1| +|x —2|+|x =3|> 6, then
(@) xe(-0,1) (b) x € (-,0) () xe(4,0) (d (2,2)

42. The value of k for which both roots of the equation 4x2 —2x + k =0 are completely in (-1, 1),
may be equal to :
(@ -1 ()0 (0) 2 (d -3
43. Leto,p,y,5 are roots of x* —12x3 + Ax? —54x+14 =0
If o +pB =y + 9, then
(a) L =45 (b) & =—-45
a2

© 1fm2+52<y2+62then@=Z (d) Ifa?+p2<y?+82="2==2
v 2 vw 7

44. If a® a*-3) (b b*-3)(c* *-3 lie
" la-1"a-1)(b-1"b-1){c-1" c-1

on L:Ix + my +n =0; where a, b, c are real numbers different from 1; then

(a) a+b+c=—? (b) abc=m+n
(c) ab+bc+ca=% (d) abc —(ab+bc+ca)+3(a+b+c)=0
Answers
1. (a,c,d) 2.| (a,b,d) 3. (a0 4.| (a,c, d) 5.|(a,b, ¢, d) 6. (b, ©)
7o (a, b, ) 8. (a,b,d) 9., (a,0) 10.| (a, b, d) 11.|(a,b,c, d) | 12. (a, 0)
13. (b, d) 14. (c,d) 15.| (a,b) 16. (b) 17. (b, ©) 18.| (a,b,0)

19. (a, b, d) 20.| (a,b,c,d) | 21.| (a, ) 22.|(a, b,c,d)| 23.| (a,b,d) | 24.| (a,c,d)
25. (a,c,d) 26. (a, b) 27.| (b,0) 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, ) 35.| (a,b,d) | 36. (a, 0)
37. (b, c, d) 38.|(a,b,c,d) | 39.| (a,d) 40.| (a,b) 41. (b, ©) 42, (a, b)

43. (a, 0 44.| (a,c,d)
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Q Exercise-3 : Comprehension Type Problems ‘ m

Paragraph for Question Nos. 1 to 2

Let f(x) = ax? + bx + ¢, a#0, such that f(-1-x)=f(-1+x)VxeR. Also given that
f(x) =0 has no real roots and 4a + b> 0.

1. Leta=4a-2b+c,p=9a+3b+c, y=9a-3b+ c,then which of the following is correct ?

(@) B<a<y () y<a<P () a<y<pP (d) a<B<y
2. Letp=b-4a, q=2a+D, then pqis:
(a) negative (b) positive () 0 (d) nothing can be said

Paragraph for Question Nos. 3 to 4

If o, B are the roots of equation (k + 1) x2 —(20k + 14) x + 91k + 40 =0;(a <B) k>0, then
answer the following questions.

3. The smaller root (o) lie in the interval :

@ (4,7) () (7, 10) (o) (10, 13) (d) None of these
4. The larger root (B) lie in the interval :
(a 4,7 (b) (7, 10) () (10, 13) (d) None of these

Paragraph for Question Nos. 5 to 7

Let f(x) =x2 + bx + cVx eR, (b, c e R) attains its least value at x = —1and the graph of f(x)
cuts y-axis at y =2.

5. The least value of f(x)VxeR is:

(@ -1 (b) 0 (01 (d) 3/2
6. The value of f(-2) + f(0) + f(D) =

(@ 3 (b) 5 © 7 (d 9
7. If f(x) =ahas two distinct real roots, then complete set of values of a is :

(@ (1, o) ® (-2, -1 (© (0,1 @ (1,2)

Paragraph for Question Nos. 8 to 9
Consider the equation log2 x —4log, x —m? —2m —13 =0, m € R. Let the real roots of the

equation be x, x, such that x; < x.

8. The set of all values of m for which the equation has real roots is :

(@) (-, 0) (b) (0, «) (© [1, ) (d) (o0, %)
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9.

10.

11.

12.

13.

14.

15.

16.

The sum of maximum value of x; and minimum value of x, is :

513 513 1025 257
il b) 2=2 et d) 22~
(@) 3 (b) 2 © 3 (d) 7

Paragraph for Question Nos. 10 to 11

4

The equation x* —2x3 —3x? + 4x —1=0 has four distinct real roots x;, x5, X3,x, such

that x; < x5 < x3 < x4 and product of two roots is unity, then :

X1X2 +X1X3 +X2X4 +XSX4 =]

() 0 (b) 1 ORE d -1
e =
(a) 252 85*6 (b) 4 © 2”5 s @ 18

Paragraph for Question Nos. 12 to 14

Let f(x) be a polynomial of degree 5 with leading coefficient unity, such that
f(D =5, f(2)=4, f(3)=3, f(4)=2and f(5) =1, then :

f(6) is equal to :

(a) 120 (b) -120 () 0 (d) 6

Sum of the roots of f(x) is equal to :

(a) 15 (b) -15 (o) 21 (d) can’t be determine
Product of the roots of f(x) is equal to :

(a) 120 (b) -120 () 114 (d) -114

Paragraph for Question Nos. 15 to 16

Consider the cubic equation in x, x3-x% 4 (x— xz) sin® + (x — xz) cosO+(x—-1)
sin 6 cos © =0 whose roots are a., B, y.

2 2 2
The value of (aj + [B] + (Y] =
2 2 2

1

1 b) —

(@ (b) 5
(¢) 2cosO (d % (sin O + cos O + sin O cos 0)

Number of values of 6 in [0, 2x] for which at least two roots are equal, is :
(a) 2 (b) 3 (c) 4 @5
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17.

18.

19.

20.

21.
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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+P(x))=P(x-1) +P(x+1 holds.
If P(0) =8 and P (2) =32 then :

The sum of all the coefficient of P (x) is :

(a) 20 (b) 19 () 17 (d) 15
If the range of P (x) is [m, ), then the value of m is :
(a) =12 (b) 15 (0) =17 (d) -5

Paragraph for Question Nos. 19 to 21

Let t be a real number satisfying 2t> —9t2 +30 -1 =0 wheret:x+landkeR.
x

If the above cubic has three real and distinct solutions for x then exhaustive set of value of A be

(@) 3<Ai<10 (b) 3<A <30 (¢) »=10 (d) None of these
If the cubic has exactly two real and distinct solutions for x then exhaustive set of values of A
be :

(@) A e(-»,3) U(30,0) (b) A e(~0,—22) U(10,0) U{3}

(¢) L e4{3,30} (d) None of these

If the cubic has four real and distinct solutions for x then exhaustive set of values of A be :
(a) A e(3,10) (b) A e{3,10}

(©) Ae(~w0,—22) U (10,0) (d) None of these

Paragraph for Question Nos. 22 to 23

Consider a quadratic expression f(x) = o2 —2t-Dx+ (5t -1

22. If f(x) can take both positive and negative values then t must lie in the interval
-11 -1 1 -11
a) | —,= b) | —0,— |U| =, |(c) | —,—|—-{0 d) (4,4
()(4 4) ()(Oo4j (4&3}()(4 4)‘{} (d ( )
23. If f(x)is non-negative V x > 0 then t lies in the interval
11 1 -11 1
o b ) I d >
(21){5 4} ()[400j (C){4 4} ()LOO)
Answers
1.| (o) 2.| (a) 3./ (@ 4. (o) 5./ (o) 6. (d) 7. (a) 8./(d)| 9./(d)| 10.|(b)

11.

21.

(d] 12./(@| 13./(a)| 14.|(0)| 15./(b)| 16.((d)| 17./(b)| 18.|(c0)| 19./(c)| 20.|(b)

@ | 22./(0)| 23.|(d)
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Q’r Exercise-4 : Matching Type Problems M

1.
(A) | The least positive integer x, for which % is| (P) 4
2x° +3x° +x 3
positive, is equal to
(B) | If the quadratic equation (Q) 1
3x% +2(a? +Dx+(a®-3a+2)=0
possess roots of opposite sign then a can be equal to
©) The roots of the equation (R) 6

\/x+3—4\/x—1 +\/x+8—6\/x— 1
can be equal to
D) | If the roots of the equation| (S) 16

x* —8x3 + bx? —cx + 16 =0 are all real and positive
then 2 (¢ — b) is equal to

(T 10

2. Given the inequality ax + k2 > 0. The complete set of values of ‘@’ so that

(A) | The inequality is valid for all values of x and k is PR

(B) | There exists a value of x such that the inequality is valid| (Q) | ¢
for any value of k is

(C) | There exists a value of k such that the inequality is valid| (R) | {0}
for all values of x is

(D) | There exists values of x and k for which inequality is| (S) | R —{0}

valid is
(m) | {1}
3.

(A) | The real root(s) of the equation x*-8x2-9=0 (P) No real roots
are

(B) | The real root(s) of the equation| (Q) -3,3
xZ3 1 x¥3 _2-0are

(C) | The real root(s) of the equation v/3x + 1 + 1=+/x| (R) -8,1
are
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(D) | The real root(s) of the equation| (S) 0,2
9* —10(3*)+9 =0 are

2 tax+b=0 | (P) 1

(a,b e R), then the number of ordered pairs (a, b) is
equal to

(A) | If a,b are the roots of equation x

(B) If P =cosec g + cosec %t + cosec 3% + cosec % + Q

14w 15n . T . 5w
cosec —— +cosec—— and Q =8sin—sin—
8 8 18 18

sin % ,then P + Q is equal to

(C) |Leta;,ay,as...... be positive terms of a G.P and| (R) 3
a4,1,2,a;, are the consecutive terms of another

12 i

G.RIf H a; =4 " wherem and n are coprime, then
i=2

(m +n) equals

(D) | For x,yeR, if x?> —2xy +2y2% -6y +9 =0, then| (S) 15

the value of 5x — 4y is equal to

Answers

1.A—>Q; B>P; C>T,R; D—>S
JA—>Q; B—>S; C—>R; D->P

JA—>Q; B—>R; C>P; D—>S

A W N

JA—>Q; B—>P;, C—>S; D>R
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Q Exercise-5 : Subjective Type Problems P M

10.

11.

12.

13.

14.
15.

16.

Let f(x)=ax? +bx+c where a, b, c are integers. If
sin* -sin3—7T + sing—7T -sins—7t + sins—n sin~ = f cos ~ , then find the value of f(2):
7 7 7 7 7 7 7

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+ ¢ + d — 4ris equal to :

Consider the equation (x> +x+D%-(mMm-3)(x*>+x+1D+m =0, where m is a real
parameter. The number of positive integral values of m for which equation has two distinct
real roots, is :

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 :

If the equation (m 2 —12) x* —8x2 — 4 =0 has no real roots, then the largest value ofm is p\@
where p, q are coprime natural numbers, then p + g =
The least positive integral value of x satisfying

(e¥ -2) {sin[x + ZD (x —log, 2) (sinx —cosx)<0is:

The integral values of x for which x? + 17x + 71is perfect square of a rational number are a
and b, then |a - b|=

Let P(x)=x®-x"-x®-x2-x and a,P,y,5 are the roots of the equation
x*—x3-x?-1=0,thenP(a) +P(B) +P(y) +P(8) =

The number of real values of ¢ @’ for which the largest value of the function f(x) = x2 + ax + 2

in the interval [-2, 4]is 6 will be :

The number of all values of n, (wheren is a whole number) for which the equation X _18 _n
n a—

has no solution.

The number of negative integral values of m for which the expression
x2 +2(m -1 x+m +5is positive V x > 1is :

If the expression ax® +bx> —x? +2x+3 has the remainder 4x +3 when divided by

x?>+x-2,thena+4b=....

Find the smallest value of k for which both the roots of equation x2 —8kx+16(k%> -k+1 =0
are real, distinct and have values atleast 4.

If x? —3x + 2 is a factor of x* —px2 +q=0,thenp + g=

The sum of all real values of k for which the expression x2 + 2xy + ky? + 2x + k =0 can be
resolved into linear factors is :

The curve y =(a + 1) x2 + 2 meets the curve y = ax + 3, a # —1in exactly one point, thena? =
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17.

18.
19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

2 -
Find the number of integral values of ‘ @’ for which the range of function f (x) = Bl + 1 is
x?-3x+2
(_OO: OO)'
When x!% is divided by x% -3x+ 2, the remainder is (2 | Dx-2(2 k_ 1), then k =
Let P (x) be a polynomial equation of least possible degree, with rational coefficients, having
%/? +3/49 as one of its roots. Then the product of all the roots of P (x) =0 s :

4 x —sin* x + k =0 has atleast one solution

The range of values k for which the equation 2 cos
is [A, ul. Find the value of (9u +38) .

Let P (x) be a polynomial with real coefficient and P (x) —P'(x) =x? +2x + 1.Find P (1).
Find the smallest positive integral value of a for which the greater root, of the equation
x2-(a®?+a+Dx+a(a®?+1) =0 lies between the roots of the equation
x% —a’x —2(a2 -2)=0

If the equation x* + kx? + k =0 has exactly two distinct real roots, then the smallest integral
value of | k| is :

let a,b,c,d be the roots of x%-x3-x%2-1=0 . Also consider
P(x)= x8 —x®—x3 —x?2 - x, then the value of P(a) + P(b) + P(c) + P(d) is equal to :

The number of integral values of a,ae[-5,5] for which the equation
x2 +2(a—-1 x+a+5=0 has one root smaller than 1 and the other root greater than 3 is :
The number of non-negative integral values of n, n <10 so that a root of the equation

n? sin?

X —2sinx —(2n + 1) =0 lies in interval [O, ;} is :

Let f(x) =ax? + bx + c,wherea, b, care 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 :

If x and y  are real numbers connected by  the equation
9x2 +2xy + y2 —92x —20y + 244 =0, then the sum of maximum value of x and the
minimum value of y is :

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 :

If y2(y2? —6) +x2 —8x +24 =0 and the minimum value of x? + y* is m and maximum
value is M; then find the value of M —2m.

3

Consider the equation x —ax? +bx—c =0, where a,b,c are rational number, a # 1. It is

given that x;,x, and x;x, are the real roots of the equation. If (b+c¢)=2(a+ 1), then
R 1)
2 b+c

Let o satisfy the equation x> +3x2+4x+5=0 and B satisfy the equation
x3 —3x2+4x—5:0,a,BeR,thena+B:
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33.

34.

35.

36.

37.
38.

39.

40.
41.

42.

43.

44.

45.

Let x, y and z are positive realsand x? + xy + y2 =2;y? + yz + 22 =land 22 + 2x + x2 =3.

If the value of xy + yz + zx can be expressed as \F where p and q are relatively prime positive
q

integer find the value of p —q:

The number of ordered pairs (a,b), where a, b are integers satisfying the inequality

min (x% +(a—b) x +(1—a—b)) >max(—x? +(a+b)x—(1+a+b)) VxeR,is:

The real value of x satisfying %/ 20x +320x + 13 =13 can be expressed as % where a and b are

relatively prime positive integers. Find the value of b ?
If the range of the values of a for which the roots of the equation x? —2x —a? +1=0 lie
between the roots of the equation x2 -2(a+1x+ala- 1) =0is(p, ), then find the value of

5

Find the number of positive integers satisfying the inequality x2 = 10x + 16 < 0.

If sin 6 and cos § are the roots of the quadratic equation ax? + bx + ¢ =0 (ac # 0). Then find the

2_ 42
value of

ac

Let the inequality sin?x+acosx+a?>1+cosx is satisfied VxeR, for
ae (—OO, kl] o [k2 700)’ then | k1|+| k2| =

o and P are roots of the equation 2x2 —35x + 2 =0. Find the value of\/(Za -35)3 (2B -35) 3

The sum of all integral values of ‘@’ for which the equation 2x? —(1+2a) x + 1+ a=0 has a
integral root.

Let f(x) be a polynomial of degree 8 such that F(r) =-,r=1,2,3,..... ,8,9, then

N =

Let o, B are two real roots of equation x? + px + ¢=0, p,q € R,q # 0.If the quadratic equation

1 1 . .
g(x) =0 hastworootsa + —,f + B such that sum of its roots is equal to product of roots, then
o

then number of integral values g can attain is :

If cos A, cos B and cosC are the roots of cubic x2 + ax? + bx + ¢ =0, where A,B,C are the
angles of a triangle then find the value of a® —2b - 2c.

Find the number of positive integral values of k for which kx? + (k —3) x + 1< 0 for atleast
one positive x.
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Answers

5. 5 6. 3 7.| 3 8. 6 9./ 0 | 10.

11.| O 12.| 9 | 13.| 2 | 14. 15. 2 | 16.| 4 17. 18./99 | 19.| 56 | 20.

o O

21. 10| 22. 3 | 23.| 1 | 24. 25.| 4 | 26.| 8 27. 28.| 7 | 29.| 3 | 30.

o O O
o A~ N O

31.| 1 32.0 0 | 33.| 5 | 34. 35.| 5| 36. 5 37.| 5| 38.| 2 | 39.| 3 | 40.

41.| 1 42.| 5 | 43.. 3 | 44.| 1 | 45.| O

[ [




SEQUENCE AND SERIES
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Exercise-1 : Single Choice Problems ‘ M

. If a, b, c are positive numbers and a + b + ¢ = 1, then the maximum value of (1-a)(1-b)(1-c)
is :

2 8 4
(@) 1 (b) d © o7 (d )

LI xyz=(1-x)(1-y)(1-2) where 0<x,y,z<1, then the minimum value of
x(1-2)+y(Q-x)+z(1-y)is:
3 1 3 1
a) — b) — c) — d) =
(a) 5 (b) 4 (© ; (d 5
. If sec(a —2B),seca,sec(o +2B) are in arithmetical progression then cos?a =Acos?p
(B #nm;n e I) the value of A is :

(@) 1 (b) 2 © 3 (d)%

. Leta, b, c,d, e are non-zero and distinct positive real numbers. If a, b, c are in A.P ; b, ¢, d are in
G.P and c¢,d, eare in H.P, then a,c,e are in :

(a) AP (b) G.B

(¢c) H.P (d) Nothing can be said

JAf(m+ 1 th ,(n+ Dt ,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 :

(@) —% (b) — (¢) -2n (d) +n
. If the equation x% —4x3 + ax? + bx + 1 =0has four positive roots, then the value of (a + b) is :

(@ -4 (b) 2
(0 6 (d) can not be determined
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.If S;,S, and S5 are the sums of first n natural numbers, their squares and their cubes

402  c2¢2
respectively, then 5153 —8353 _

S +S3
(a) 4 (b)) 2 (1 (d o
2 3
8.1fS, = ¥ + 2 42| + 3 52' + 4000 upto n terms then the sum of the infinite terms is :
(@ 1 ® 2 © e @ =
3 4
9. If tan(n - x) : tan% s tan(ln2 + xj in order are three consecutive terms of a G.P. then sum of
all the solutions in [0, 314] is k= . The value of k is :
(a) 4950 (b) 5050 (c) 2525 (d) 5010
10. Let S, =1+2+3 +......+kandQ,, = Sa . Ss  S4 Sn_ where k;ne N
Sy,-183-18,-1"7""5, -1
lim Q, =
n—»oo
1
(a) 3 () 1 () 3 (o
logl p 1
11. [,m,n are the p[h , qth and r'™ term of a G.P all positive, then |logm ¢ 1|equals:
logn r 1
(@ -1 (b) 2 (© 1 (d o
12. The number of natural numbers < 300 that are divisible by 6 but not by 9 is :
(a) 49 (b) 37 () 33 (d) 16
13. If x,y,z>0and x + y + z =1then il is necessarily.
(1-x1-y)1-2)
(@ =8 (b) S% () 1 (d) None of these
14. Let S _3 +§ + 3 +i+...oothen S is equal to :
2 6 12 20
3
(@ 1 () 2 (© 3 (d B
15. Let Xq,X9,X3,.. ... ,X; be the divisors of positive integer n (including 1 and n). If
k
X1+ X9+ X3 +.ounn. + X =75.Then Z(lj is equal to :
i=1\Xi
75 75 1 1
a) — b) — c) — d) —
(@) P (b) " () o (d) 75
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

L a a a

Ifa;,a,,dsq,...... ,a, are in H.P and f(k) = ) a, —a; then 2 I ,—1_ are

a2, % n Z; 2 - f(1) £ £ f)
in:
(a) AP (b) G.P (c) H.P (d) None of these
If o, B be roots of the equation 375x2 — 25x — 2 = Oands, =a™ +B",then lim (ZS ] ......

n—»owo r=1
1 1 1

— b) — = d) 1

(a) 9 (b) P (© . (d

Ifa;,i=1,2,3, 4 be four real members of the same sign, then the minimum value of
> i je{1,2,3,4)i#jis:
aj
(a) 6 (b) 8 (o) 12 (d) 24
Given that x,y,z are positive reals such that xyz=32. The minimum value of
x2 +4xy +4y? + 222 is equal to :
(@) 64 (b) 256 (c) 96 (d) 216
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 :

(@) 25 (b) % (c) -25 (d o

Let o, B be two distinct values of x lying in [0, ] for which \/5sin x,10sin x, 10(4sin? x + 1) are
3 consecutive terms of a G.B Then minimum value of |a. —|=
i b 27 3n
a) — b) — c) — d) —
(@ 10 (b) s @] S (d) s

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) 80
The value of the sum Z Z is equal to :
k=1n=12

(@) 5 (b) 4 () 3 (d 2
Let p, q, r are positive real numbers, such that 27pgr=> (p + ¢+ r)> and 3p + 4q + 5r =12 , then
p24qt+r’=
(@ 3 () 6 (© 2 @ 4

11 1 1 1
Find the sum of the infinite series — + — + — + — + — +......

9 18 30 45 63

1 1 1 2
- b) — - d) 2
(3)3 ()4 (C)5 ()3
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

If S, denote the sum of first ‘r’ terms of a non constant A.P and (51‘2’ = ?2’ =c,where a, b, c are
distinct then S, =
(@) c? () 3 © c* (d) abc
In an infinite G.P second term is x and its sum is 4, then complete set of values of ‘ x’ is :
11

(@) (-8,0) ) [_8 , 8) 0
© [—1, . 1] o (1, 1} (@ (-8,1-{0}

8 8
The number of terms of an A.P is odd. The sum of the odd terms (1%, 3 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
(¢) the number of terms is 13 (d) the first termis 1

LetA;,Aq,Aq,...... , A, be squares such that for eachn > 1the length of a side of A,, equals the
length of a diagonal of A,, , ; . If the side of A; be 20 units then the smallest value of ‘n’ for which

area of A,, is less than 1.

(@ 7 (b) 8 (© 9 (d 10
00 n
LetSkzz ! - , then stk equal :
i—o(k+1) k=1
() nn+1 (b) nn-1) © n(n +2) @ n(n +3)
2 2 2
The sum of the series 2 + > 2! + 10 22 4 17 2% 4. upto n terms is equal :
2 2.3 3.4 4.5
n n _ n
@ ®) ( n jz” 1@ 2 @ "D
n+1 n+1 n+1 n+1
29
If (1-5)3° =k, then the value of Z(l 5" is:
n=2
@ 2k-3 ) k+1 © 2k+7 @) 2k—%
n arithmetic means are inserted between 7 and 49 and their sum is found to be 364, thenn s :
(a) 11 b)) 12 (© 13 (@ 14
The third term of a G.P. is 2. Then the product of the first five terms, is :
(a) g% (b) 24 () 2° (d) none of these

The sum of first n terms of an A.P is 5n2 + 4n, its common difference is :
(@ 9 (b) 10 (© 3 (d -4
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36.

37.

38.

39.

40.

41.

42.

43.

44.

If x+ y=aand x? + y2 =b, then the value of (x> + y3),is :
3
() ab ) a+b (© a+b? (d) M’Ta
If $1,85,S3,...... ,S, are the sum of infinite geometric series whose first terms are
1,3,5,...... ,(2n — 1) and whose common ratios are 2 s 2 eeenns S 2 respectively, then
3 5 2n+1

! + ! + L Frenen upto infinite terms ; =
S1S5S3  S5S3S4  S384Ss

1 1 1 1
(@ E (b) % (@ E (d) g
Sequence {t, } of positive terms is a G.P If t¢, 2,5, t14 form another G.P in that order,
then the product t{tt5...... t1gt1o is equal to :
(a) 10° (b) 10'° (© 10'7/2 (d) 10172
. (A24+A+D(B2+B+DC*+C+D(D*+D+1)
The minimum value of where
ABCD
A,B,C,D>0is:
(@) 314 ® 214 © 2 (@ 34
20 20

If er =a, Zrz = b then sum of products of 1, 2, 3, 4...... 20 taking two at a time is :
1 1

y 2 12
(@ 2P ) &b © a-b @) a* - b?
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 :

x -2 2y —x x -2 2y —x
@ 2 m = © @ =2

3n? 3n? 3n 3n

The number of non-negative integers ‘n’ satisfyingn? = p + gand n® = p2 + ¢ where p and q

are integers.

(a 2 (b) 3 () 4 (d) Infinite

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) 10007 (b) 5050m (c) 4950xn (d) 5151x

If log 5 4,log J3 8 and log s 91 are consecutive terms of a geometric sequence, then the

2

number of integers that satisfy the system of inequalities x> — x> 6 and | x|< k2 is :

(a) 193 (b) 194 (o) 195 (d) 196
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45.

46.

47.

48.

49.

50.

51.

52.

S3.

Let T, be the r term of an A.R whose first term is —% and common difference is 1, then
n
Z\/l + T, T 1T T3 =
r=1
() nn+D2n+1 _57n b) n(n+1)(2n+1)_5£+1
6 4 6 4 4
© n(n+1)(2n+1)_5£+1 @ n(n+1)(2n+1)_5£+1
6 4 2 12 8
n n
If ZTT' :W’then hm sz
- 3 n—w &
r=1 r=1 r
(a) 2008 (b) 3012 (c) 4016 (d) 8032
2 2 2 2 2
The sum of the infinite series, 12 — 24 4 3”4 + g +. is :
52 53 5% 5°
1 25 25 125
a) — b) — c) — d) —
()2 ()24 ()54 ()252
. kL 1 1 1 - AP
The absolute term in P(x) = Z XxX—=|lx——| x- as n approaches to infinity is :
1 r r+1 r+2
1 -1 1 -1
a) — b) — c) — d) —
(a) 2 (b) 2 () 7 (d) 7

Leta, b, c are positive real numbers such that p =a2b + ab®- a%c —ac?;q=b?c + bc?- a®b — ab?
and r=ac? + a®c —cb? —bc? and the quadratic equation px? + gx + r =0 has equal roots ;

thena, b, c are in :

(a) AP (b) G.P (¢) H.P (d) None of these
T
If T}, denotes the k™ term of an H.P. from the begining and % =9, then %0 equals :
6 4
17 5 7 19
a) — b) — c) — d) —
(@ s (b) e © e (d) -
Number of terms common to the two sequences 17, 21, 25, ....... ,417 and 16, 21, 26, ........ , 466
is
(@ 19 (b) 20 () 21 (d) 22
The sum of the series 1+ 2 + iz + % + i“ + % + % + % e upto infinite terms is equal
3 3 3 3 3 3
to:
15 8 27 21
a) — b) — c) — d) =—
(a) 3 (b) 1c () 3 (d 3

The coefficient of x® in the polynomial (x - 1)(x —=2)(x -3)...... (x-10)is:
(a) 2640 (b) 1320 (¢) 1370 (d) 2740
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54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

12 -1 +2° -2 +..+(n° -n?

Letoa = lim , then o is equal to :
n—»oo n4
1 1 1

a) — b) — c) — d) non-existent
(@ 3 (b) ) (© 5 (d
If 16x% —=32x3 + ax? + bx + 1=0, a,b € R has positive real roots only, then a — b is equal to :
(@ -32 (b) 32 (c) 49 (d) —49

. . A B C . . B
If ABC is a triangle and tan 5 tan 5 tan > are in H.P, then the minimum value of cot P =
@ 3 ®) 1 © = @ —=
V2 V3
If o and B are the roots of the quadratic equation 4x2 +2x—1=0 then the value of
Z(oc "+BM)is:
r=1
(@ 2 (b) 3 (c) 6 (do
The sum of the series 22 +2 (4)2 +3(6)2 +...... upto 10 terms is equal to :
(a) 11300 (b) 12100 (c) 12300 (d) 11200
If a and b are positive real numbers such that a + b = 6, then the minimum value of (4 + llyj is
a
equal to :
2 1 3

a) = b) — o 1 d) =

(@ 3 (b) 3 © d 5
The first term of an infinite G.P is the value of x  satisfying the equation
log 4(4* —15) + x —2 =0 and the common ratio is cos (2011n} The sum of G.P is :

4
(@ 1 (b) 3 (© 4 (d 2
4,14 2
Let a, b, ¢ be positive numbers, then the minimum value of % is :
abc

(a) 4 (b) 234 © 2 (@) 2+2
If xy =1 ; then minimum value of x? + y2 is :

@ 1 (b) 2 © 2 @ 4
Find the value of 2 + 6 + 12 + 20 + ... upto oo terms :

12 13423 13423433 184234334483

1 1
(@) 2 (b) 5 © 4 (d) 2
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64.

65.

66.

67.

68.

69.

70.

71.

72.

Evaluate : Z 1
S+ DM+2)(n+3)....(n + 3]
1 1 1 1
R e — b) —— ) ——— d) —
@ aova-y @k © -k @4
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 will be :

(a) 150 (b) 153 (c) 156 (d) 159
. . 7 13 19 .
Sum of first 10 terms of the series, S = + + +oennn. is :
2%.5%2 5%.82 g2.11?
255 88 264 85
a) —— b) —— ) —— d) —
(a) 1024 () 1024 © 1024 k 1024
10 - B
P 3r2 +rt
50 54 55 55
a) ——— b) ——— ) ——— d) ———
R 109 L 109 © 111 () 109
n
Let 1™ term t, of a series is given by t,. = .Then lim Ztr is equal to :
1+r2+7% n—ow 7
1 1
a) - b) 1 c) 2 d) =
(@ 5 (b) © (d g
The sum of the series 1+ 4 + 12 + % +oennn to infinite terms, is :
5 5
31 41 45 35
a) — b) — c) — d) —
@ 12 () 16 © 16 @ 16
The third term of a G.P. is 2. Then the product of the first five terms, is :
(a) 2° (b) 24 (© 2° (d) none of these
2n
If X1,X5,X5,. ... X5, are in A.P, then Z(—l) 1 x2 is equal to :
r=1
n 9 9 2n 2 .2
a) —(xi —x (b) Xy —Xx
@ g T ) (an 1 )
n 2 2 n 2 2
) —(x{—-x d x{ —x
() n—1(1 on) (d) 2n+1(1 2n)
Let two numbers have arithmatic mean 9 and geometric mean 4. Then these numbers are roots

of the equation :
(a) x%2+18x+16=0 (b) x?-18x-16=0
(© x2+18x-16=0 (d x%>-18x+16=0
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73.

74.

75.

76.

77.

78.

79.

If p and gare positive real numbers such that p? + g =1, then the maximum value of (p + q) is :

1 1
(a) 2 ® - © 5 (d 2

A person has to count 4500 currency notes. Let a,, denote the number of notes he counts in the
n™ minute. If a; =dy =.....=ay9 =150 and aq,a;7,a12,.---. 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 minutes

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 :
2 19 2 9
a) — b) — o) — d) =
(@) 19 (b) > () 9 (d) 2
< 1
The valueof ) ———— =
,;3 n® -5n3 + 4n
1 1 1 1
a) —— b) — o — d) —
()120 ()96 ()24 ()144
Find the value of 12 + 6 + 12 + & e up to infinite
1® 13423 13423433 13423433443
terms:
(@ 2 ® 2 © 4 @ +
2 4
The minimum value of the expression 2% +22¥*1 ¢ ix ,XxeRis:
2
() 7 b (7277 © 8 ) (3.10)3
0 -r
The value of Zw is :
= r(r+5)
1 2 1 2
a) - b) = ) — d) —
(@) < (b) - © . d s
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Answers

1. (0 2.| (0 3. (b) 4. (b) 5. (@ 6.| (b) 7. (d) 8. (@ 9. (@] 10.|(c0)
11.| (d) | 12.|{ ()| 13.[(b)| 14.|(c)| 15.|(b)| 16. (c)| 17./(a)| 18./(c)| 19.|(c) | 20.|(d)
21.| (b) | 22.|(d)| 23.|(d)| 24.|(@) | 25.((@)| 26.|(b)| 27./(d)| 28./(b)| 29.|(d)| 30.|(d)
31.| (@ | 32.|(d)| 33.|(c)| 34.|(c)| 35.|(b)| 36./(d)| 37./(b)| 38./(d)| 39./(d)| 40.| (@)
41.  (b) | 42./(b)| 43. (b)| 44. (a)| 45./(c)| 46./(a)| 47./(c)| 48./(d)| 49.|(c) | 50.|(b)
51.| (b) | 52.|(@) | 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.| (@) | 72.|(d)| 73./(d)| 74. (@) | 75./(b)| 76./(b)| 77. ()| 78.[(c)| 79.| ()
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Exercise-2 : One or More than One Answer is/are Correct i : b

1.

If the first and (2n — )™ terms of an A.P, G.P and H.P. with positive terms are equal and their
n® terms are a, band ¢ respectively, then which of the following options must be correct :
(@ a+c=2b (b) a=b=c
© 2% _p (d) ac=b>
a+c
. Let a,b,c are distinct real numbers such that expression ax? +bx +c¢,bx? + cx +a and
2 a?+b%+c?
cx“ + ax + b are always positive then possible value(s) of ———————— may be :
ab + bc + ca
(@) 1 (b) 2 (© 3 (d) 4
. Ifa, b, care in H.P, where a> ¢ >0, then :
a+c 1 1
a) b> b) — ——— <0
(a) (b) TR
(© ac>b? (d) be(1-a),ac(l-b),ab(1-c)are in A.P
. Inan AP, let T, denote r™ term from beginning, T,= L Tq = ,then :
ap+9 p(p+9
(a) T; =common difference () Tpiq= 1
1 1
© Tpg=—" d) Tpiq D20

. 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.

2n
() Ifa,A;,Ay,Aq,...... ,As, ,bare in A.P then ZAi =n(a + b).
i=1
(d) If the first term of the geometric progression g;, g5, g3,------ ,o0 is unity, then the value of

the common ratio of the progression such that (4g, + 5g5) is minimum equals %

. If a, b, c are in 3 distinct numbers in H.P, a, b, ¢> 0, then :
() b+c—a’c+a—b,a+b—careinA.R b) b+c,c+a,a+bareinA.P.
a b C a b C
(©) a’+c’>2b° G)) a-b_a

b-c ¢
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7. All roots of equation x° —40x* +ax® +px? + yx +8=0 are in G.P_If the sum of their
reciprocals is 10, then § can be equal to :
1 1
a) 32 b) -32 c) — d) ——
(a) (b) © ™ (d ™
8. Leta;,ay,as,...... be a sequence of non-zero real numbers which are in A.P for ke N. Let

10.

11.

12.

13.

14.

fi(0) = akx2 + 201X + Ao

(@) fr(x) =0 has real roots for each k € N.

(b) Each of f;.(x) =0 has one root in common.

(c) Non-common roots of f;(x) =0, f5(x) =0, f3(x) =0,...... from an A.P
(d) None of these

. Givena, b, carein A.R,b,c,darein G.Randc,d, eare in H.P Ifa =2 and e = 18, then the possible

value of ‘c’ can be :
(a 9 (b) -6 (©) 6 (d) -9

The number a, b, cin that order form a three term A.P and a + b + ¢ =60. The number (a - 2), b,
(¢ + 3) in that order form a three term G.P. All possible values of (a2 + b? + ¢?) is/are :

(a) 1218 (b) 1208 (c) 1288 (d) 1298

Fx2 +x+D+(x? +2x+3) +(x% +3x+5) +...... +(x? +20x +39) = 4500, then x is equal
to:

(a) 10 (b) -10 (c) 20.5 (d) —20.5

For A ABC,if81 + 144a* + 16b* + 9¢* =144 abc, (where notations have their usual meaning),
then :

(a) a>b>c (b) A<B<C

(c) Area of AABC = 3;6 (d) Triangle ABC is right angled

T . . 9 § .
Let x,y,z € (O,ZJ are first three consecutive terms of an arithmatic progression such that

. . . 1 . .
cos x + cos y + cosz = landsin x + sin y + sin 2 = — , then which of the following is/are correct

D)
?
(a) coty=\/§ (b) cos(x—y):M
242
(c) tan2y=2;/5 (d) sin(x—y)+sin(y —2)=0
If the numbers 16, 20, 16, d form a A.G.P, then d can be equal to.

(a) 3 (b) 11 (o) -8 (d) -16
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15.

16.

1000..... 01 1000..... 01

Given — =% o MO 'then which of the following is true
1000..... 01 1000..... 01
(n+1)zeroes (m+1)zeroes
(@ m+1l<n (b) m<n () m<n+1 dm>n+1
IfS, :\/r + \/r + /T + [T +4/....0 ,r >0, then which of the following is/are correct.
(@ S5,54,S12,S9p arein AP (b) S4,Sg,S;¢ are irrational

(© (255-D?%,25,-D?%,(2Ss-D? arein AR (d) S,,S1,,Sse are in G.P

17. Consider the A.P 50, 48, 46, 44, ....... If S,, denotes the sum to n terms of this A.P, then
(a) S, is maximum forn =25 (b) the first negative terms is 26 h term
(c) the first negative term is 27™ term (d) the maximum value of S,, is 650
18. Let S,, be the sum to n terms of the series 3 + > + 7 2
12 12422 12422432 12422432442
+oinns then
100 1001
a) Sc =5 b) Sy =—— c) S e d) S, =6
(@ Ss (b) Ss 17 (© Si001 97 (d)
19. For A ABC,if 81 + 144 a* +16b* +9¢* =144 abc, (where notations have their usual meaning),
then
(@) a>b>c (b) A<B<C
343 : y
(c) Areaof A ABC = 5 (d) Triangle ABC is right angled
- | Answers | :
1. (b, d) 2. (b, ©) 3.| (b,c,d) 4.| (a,b,0) 5. (b,0) 6.| (a,b,c,d)
7o (a, b) 8. (a, b) 9. (b,0) 10. (b, d) 11.| (a,d) 12.| (b,c,d)
13. (a, b) 14. (b, d) 15.| (b,0) 16.|/(a,b,c,d)| 17.| (a,c,d) | 18.| (a, b, d)
19. (b, c, d)
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@ Exercise-3 : Comprehension Type Problems M

Paragraph for Question Nos. 1 to 2
The first four terms of a sequence are given by T; =0,T, =1,T3 =1,T, =2.
The general term is given by T,, = Aa. n-1 | B! where A, B, o, B are independent of n and A

is positive.

1. The value of (o 2 B 2y af) is equal to :

(@ 1 (b) 2 (© 5 @ 4
2. The value of 5(A2 +B 2) is equal to :
(@ 2 (b) 4 (c) 6 (@ 8

Paragraph 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 thatD —d =1,D > 0.If P_ %where pand
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 :

(&) 51 (b) 71 () 74 (d) 86
4. Sum of the product of the numbers in set B taken two at a time is :
() 52 (b) 54 (c) 64 (d 74

Paragraph for Question Nos. 5to 7

Let x, y, z are positive reals and x + y + 2 =60 and x> 3.

5. Maximum value of (x =3)(y + D(z +5) is :
@ (17) (21) (25) (b) (20) (21) (23) (0 (21 (21) (21) (d) (23) (19) (15)
6. Maximum value of (x —3)(2y + D(3z +5) is :

3 3 3
(a) (3355)2 (b) % (c) (3255)3 (d) None of these
3.6 3.6 3.6
7. Maximum value of xyz is :
(a) 8x10° (b) 27x10° (©) 64x10° (d) 125x10°
Paragraph for Question Nos. 8 to 10
Two consecutive numbers from n natural numbers 1,2,3,..... ,n are removed. Arithmetic

. . 105
mean of the remaining numbers is ——.
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8. The value of nis :

(a) 48 (b) 50 (c) 52 (d) 49
9. The G.M. of the removed numbers is :
(a) 30 (b) 42 © 56 @ 72
10. Let removed numbers are x,, x5 then x; + x5, +n=
(a) 61 (b) 63 (c) 65 (d) 69

Paragraph for Question Nos. 11 to 13

The sequence {a, } is defined by formula a, =4 and a,,,; =a2 —2a, +2 forn>0. Let the

sequence {b, } is defined by formula b, :% and b, = 24901y nlyn>1
an
11. The value of a, is equal to :
(a) 1+21024 (b) 41024 (€) 1431024 (d) 61024
12. The value of n for which b,, _3280 is :
3281
(@ 2 (b) 3 (0 4 (@ 5
13. The sequence {b,, } satisfies the recurrence formula :
2b 2b
(@) bn+1 B n2 (b) bn+1 :7n2
1-b2 1+ b,
(© ~n @ o
1+2b2 1-2b2

Paragraph for Question Nos. 14 to 15

n

Let f(n) = Z;C ,a= lim f(n)and x? - [Za —;) x +t =0 has two positive roots o
2

= rCZ r+1 n— o

and p.

14. If value of f(7) + f(8) is P where p and q are relatively prime, then (p —q) is :
q

(@) 53 (b) 55 () 57 (d) 59

15. Minimum value of & + 1 is :
o

(@ 2 () 6 (© 3 (d) 4
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Paragraph for Question Nos. 16 to 17

Given the sequence of number a; ,a,,as;,

. . a a a a
which satisfy —+—=—2 =3 _— | = 1005
a;+1 ay+3 asz+5

Alsoa; +as +as +...... + aqp05 =2010

16. Nature of the sequence is :

(a) AP (b) G.P (c) AGP (d) HP
17. 21° term of the sequence is equal to :
86 83 82 79
o0 by 22 _oe ) 27
@ 1005 2 1005 © 1005 S 1005
Answers

1.| (b) 2. (@ 3./ (b) 4. (d 5. (© 6.| (a) 7. (@ 8./ (b)
11.| (o) | 12.{(b)| 13.|(b)| 14.|(d | 15./(b)| 16./(d)| 17. (O
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@r Exercise-4 : Matching Type Problems

1.

-

193

Column-I Column-ll
(A) | If three unequal numbers a, b, c are in A.R and b —a, c — b, a are| (P) 1
a®+b3+c3
in G.P, then ———————— is equal to
3abc
(B) | Let x be the arithmetic mean and y, z be two geometric means| (Q) 4
3 3
between any two positive numbers, then yzi is equal to
Xyz

(C) | If a, b, c be three positive number which form three successive, (R) 2

terms of a G.P and ¢ > 4b —3a, then the common ratio of the

G.P, can be equal to
(D) | Number of integral values of x satisfying inequality; (S) 0

—7x% +8x-9>0is

Column-| Column-lI

(A) | The sequence a, b, 10, ¢, d are in A.R,thena+b+c+d= (P) 6
(B) | Six G.M.’s are inserted between 2 and 5, if their product can be| (Q) 2

expressed as (10)". Thenn =
(C) |Leta;, ay, as,.....,a;g arein AP and hy, hy, hs,.....,h;o are| (R) 3

in H.P such that a; =h; =1and a;g = h;g =6, then a,h; =
@) [ log;2,logs(2* —5) and log 4 [2’( —Z) are in A.P, then x = ) 2y

(T) 40
Column-I Column-ll
(A) | The number of real values of x such that three numbers 2* 2% ’ and (P) 0
2%° form a non-constant arithmetic progression in that order, is
Q) 1

(B)

Let S=(ay-—aj) ! 4 L +o o+ 1
- 2 - 3 R R —
VJap +4/ay  AJag +4as Va1 +4/a,
where a;,a,,as,....,a, are n consecutive terms of an A.P and
a; >0Vie{l,2,..... ,n}. If a; =225, a, =400, then the value of
S + 7 is equal to
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(C) | Let S,, denote the sum of first n terms of an non constant A.P and| (R) 2

S
S5, =3S,,then —" is equal to
28,

D) If t;,ty,t3,t, and ts; are first 5 terms of an A.R, then (S) 3
4(tq —ty —t4) +6t3 +ts is equal to
3t
(T) 4
4. Column-I contains S and Column-II gives last digit of S.
Column-I Column-ll
A — P 0
@ S=Y (2n-1? ®)
n=1
B - 1
(B) S=Z(2n—1)3 Q)
n=1
(©) & 2 wn (R) 3
S=>.2n-D*(-D
n=1
(D) S 3, nl () 5
S=Y@n-3-1
n=1
(T) 8
5.
Column-I Column-ll
(A) |Ifx,y eR" satisfylogg x +log 4 y* =5and (0] 6
2 2
lo +log , x? =7 then the value of Xy
88 Y g4 2080
(B) | In A ABC A,B,C are in A.P and sides a,b and c are| (Q) 3
in G.P then az(b —c) + b? (c—a)+ c? (a-Db) =
(C) | If a,b,c are three positive real numbers then the (R) 0
.. b+c a+c a+b.
minimum value of + + is
a b c
(D) | In AABC,(a+b+c)(b+c—a)=Abc where A €1, (S) 2
then greatest value of A is
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6. Let f(n) =1+ % + % + % +oennn + 1 such that P(n) f(n + 2) =P(n) f(n) + q(n). Where P(n),Q(n)
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-ll

(A) |- pm) -2 (P) m(m +1)

(®) | $hgm =3 () sm(m +7)
n=1 2 2

(©) ip(n)+q2(n)—11 (R) 3m(m +7)
n=1 n 2

@) | $+ g7 —pm) =7 () m{n +7)
n=1 n 2

Answers

1.A->R; B>P; C—>Q; D—>S
. A—>T,B>R,C>P,D>R
JA>P,B>R,C—>S,D—>Q
.JA>Q; B>P; C—>T; D—>S

.JA—>S; B>R; C—>P; D—>Q

o U A~ W N

.. A»>S; B—>P; C>Q; D—>R
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@ Exercise-5 : Subjective Type Problems R M

1.

Let a, b, ¢, d are four distinct consecutive numbers in A.P The complete set of values of x for
which 2(a-b) + x(b-)2 +(c—a)® =2(a-d) + (b—d)? +(c —d)? is true is (o, a] U [B, ),
then |a| is equal to :

n
. The sum of all digits of n for which ZrZr =2 +2"10 5.

r=1
n
. If lim :;Zzl,thenk=
now = 2 (r 1)k
. The value of Z is equal to :
r=1 4r7 +1

. 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 ++/n,n e N thenn =

2n times n times n times

.If\/(llll ...... D -(222...... 2) =PPP...... P thenP =

. 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 :

n
8. The limit ofi4 Zk(k +2)(k + 4) asn — «is equal to %, then \ =
n k=1
9. What is the last digitof 1+2 +3 +...... +n if the last digit of 1° + 23 +...... +ndis1?
10. Three distinct positive numbers a, b, c are in G.R, while log, a,log; c,log, b are in A.R with

11.

12.

13.

14.

non-zero common difference d, then 2d =

The numbers %, %logx y, %logy Z, %logZ xarein HPIf y=x" and z = x°, then 4(r + s) =
k2 p . . . .
If = where p and q are relatively prime positive integers. Find the value of (p + q).
k=13" 4

The sum of the terms of an infinitely decreasing Geometric Progression (GP) is equal to the
greatest value of the function f(x) = x> +3x -9 whenxe [-4, 3] and the difference between

the first and second term is f'(0). The common ratio r = P where p and q are relatively prime

positive integers. Find (p + q).
A cricketer has to score 4500 runs. Let a, denotes the number of runs he scores in the nth

match. If a; =a, =.....a;p =150 and aqy, a1, ag3..... 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=10 z 3 , then [x] = (where [-] denotes greatest integer function)
n=3 1" - 4
A 2 [—
16. Let f(n) = 4n +4n 1 ,n € N then the remainder when f(1) + f(2) + f(3) +..... + f(60)
N2n+1++2n-1
is divided by 9 is.
. . 11 1 1 1 1 1
17. Find the sum of series 1+ —+ —+ —+ =+ —+ —+—+...... oo , where the terms are the
2 4 6 8 9 12
reciprocals of the positive integers whose only prime factors are two’s and three’s :
18. Leta;,as,dsz,.......... ,a, bereal numbers in arithmatic progression such thata; =15and a, is
10 n
an integer. Given Z:(ar)2 =1185.If S, = Zar and maximum value of n is N for which
r=1 r=1
Sp = S-1),then find N - 10.

19. Let the roots of the equation 24x> —14x? + kx +3 =0 form a geometric sequence of real
numbers. If absolute value of k lies between the roots of the equation x + o 2x —112 =0, then
the largest integral value of o is :

20. How many ordered pair(s) satisfy log (x?’ + %yg + ;j =log x +log y

e . 343 .
21. Let a and b be positive integers. The value of xyz is 55 and y--4 when a,x,y,z,b are in
arithmatic and harmonic progression respectively. Find the value of (a + b)
- Answers -
1.| 8 2. 9 3. 2 4. 2 5. 8 6. 3 7o 9
8. 4 9. 1 10.| 3 11.| 6 12. 5 13. 5 14. 7
15., 5 16.| 8 17.| 3 18.| © 19. 2 20. 1 21. 8

I
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@ Exercise-1 : Single Choice Problems ‘ M

1 cosa cosP

0 cosa cosP

1. If |cosa 1  cosy|=|cosa O cosy|then the value of cos? o + cos? B + cos? v is :
cosf} cosy 1 cosp cosy O
3 3 9
(@ 1 (b) 5 © 3 (d 1
2. Let the following system of equations
kx+y+z=1
x+ky+z=k

x+y+kz =k?
has no solution. Find | k|.
(@ 0 (b) 1 (0 2 (d 3

a a’? 1+a°

3.If|b b?> 1+b3|=0 and vectors (1,a,a?)(1,b,b?) and (1,¢,c?) are non-coplanar, then the
c ¢ 1+¢3
product abc equals :
(a) 2 (b) -1 (0 1 (d o
4. If the system of linear equations
X +2ay+az =0
x+3by + bz =0
X+ 4cy +cz=0
has a non-zero solution, then a, b, c :
(a) arein A.P (b) arein G.P
(c) arein H.P (d) satisfya+2b+3c=0

5. If the number of quadratic polynomials ax? + 2bx + ¢ which satisfy the following conditions :
(i) a, b, c are distinct
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(i) a,b,ce{1,2,3,....... ,2001,2002}
(iii) x + 1divides ax? + 2bx + ¢
is equal to 10002 , then find the value of A.
(a) 2002 (b) 2001 (c) 2003 (d) 2004
6. If the system of equations 2x+ay +6z=8,x+2y +2=5,2x+ay +3z =4 has a unique
solution then ‘a’ cannot be equal to :

(@ 2 (b) 3 (0 4 (d 5
7 6  x*>-13
7. If one of the roots of the equation 2 x?-13 2 =0 is x =2, then sum of all
x*-13 3 7

other five roots is :
(a) -2 (b) 0 © 245 d V15
8. The system of equations
kx+(k+Dy+(k-Dz=0
(k+Dx+ky+(k+2)z=0
(k—-Dx+(k+2)y+kz=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. 1fa;,a,,as,...... ,a, are in G.P and q; > 0 for each i, then the determinant

loga, loga,., loga,,
A=|loga,,¢ loga,.g loga,
loga, 1o loga, 14 loga,,ie

is equal to :

Tl2+fl
@ 0 (b) log| Y. g © 1 (@ 2
i=1
a; b a; +2a, +3as 2a; 5a, D
10. IfD; =|a, b, c,landD, =|b; +2b, +3b; 2bs 5b,|then —2 is equal to :
as by c3 €1 +2c5 +3c3 2c3 5cy 1
(@ 10 (b) -10 (c) 20 (d) -20
1 1 1 1 bc a
11.IfA;=|a b <c|andA,=|1 ac b|then:
a2 bz C2 1 ab ¢
1 0 -1
12. The value of the determinant(a 1 1-a |dependson :
b a 1+a-b

(a) onlya (b) onlyb (¢) neitheranorb (d) bothaandb
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13.

14.

15.

16.

17.

18.

19.

20.

1 2 «x
Sum of solutions of the equation |2 3 x2|=10is:
3 5 2
(@ 1 (b) -1 (© 2 @ 4
x+d xX+e x4+ f
IfD=|x+d+1 x+e+1 x+ f+1|then D does not depend on :
X+a x+b X+c
(@) a (b) e (c) d (d) x
X-y—2 2x 2x
The value of the determinant| 2y y—2-X 2y =
2z 2z Z-xX-Y
(@ xyz(x+y+2)2 ® (x+y-2)(x+y+2)>
© (x+y+2)° @ (x+y+2)?
A rectangle ABCD is inscribed in a circle. Let PQ be the diameter of the circle parallel to the side
AB. If Z BPC =30°, then the ratio of the area of rectangle to the area of circle is :
3 3 3 3
(@ £ (b) £ © — (d £
i 27 T 9n
1+a®-b? 2ab ~2b
Letab=1,A = 2ab 1-a? +b? 2a then the minimum value of A is :
2b ~2a 1-a*-b?
(@ 3 () 9 () 27 (d) 81
2 a+b+c+d ab + cd
The determinant |a + b+ c+d 2(a+b)(c+d) ab(c + d) + cd(a + b) | =0 for
ab + cd ab(c+d) +cd(a+Db) 2abcd
(@ a+b+c+d=0 (b) ab+cd=0
(¢) ab(c+d) +cdla+b)=0 (d) anya,b,c,d
[ m n
LetdetA=|p ¢q r| and
1 1 1

if (1 —m)2 +(p —q)2 =9, (m —n)2 +(q—r)2 =16, (n —1)2 + (r—p)2 =25, then the value of
(det. A)2 equals :

(a) 36 (b) 100 (c) 144 (d) 169

The number of distinct real values of K such that the system of equations x +2y +z =1,
x+3y+4z =K, x +5y + 10z = K 2 has infinitely many solutions is :

(a 0 (b) 4 (© 2 @ 3
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21.

22.

23.

24.

(x+D (x+D? (x+D3
Ifl(x+2) (x+2)%2 (x+2)3is expressed as a polynomial in x, then the term independent of
(x+3) (x+3)%2 (x+3)°

Xis:
(@ 0 (b) 2 (o) 12 (d) 16
-2 cosC cosB
If A,B,C are the angles of triangle ABC, then the minimum value of |cosC -1 cosA|is
cosB cosA -1
equal to :
(@ 0 (b) -1 (1 (d) -2
If the system of linear equations
X+2ay +az =0
X +3by + bz =0
X+4cy +cz=0
has a non-zero solution then a, b, ¢ are in
(@) AP (b) G.P (¢) H.P (d) None of these
a b x
If a,b and ¢ are the roots of the equation x> +2x2 +1=0, find |b ¢ % .
c a
(a) 8 (b) -8 (© 0 (d 2

25. The system of homogeneous equation Ax + (A + 1) y + (A —1) 2 =0,
A+Dx+Ay+(A+2)z2=0,(A—1 x+ (A +2)y+ Az =0 has non-trivial solution for :
(a) exactly three real values of A (b) exactly two real values of A
(c) exactly one real value of A (d) infinitely many real value of A
7 6 x% -13
26. If one of the roots of the equation 2 x?-13 2 =0 is x =2, then sum of all
2
x“-13 3 7
other five roots is :
(a) -2 (b) 0 (© 25 ) V15
Answers
1.| (a) 2.| () 3.| (b) 4. (c) 5.| (a) 6. (o) 7.| (a) 8. (0) 9./ (a) | 10.| (b)

11.

21.

(© | 12.|(@ | 13.[(b)| 14.|(d)| 15.|(c)| 16.|(@)| 17.|(c)| 18.|(d)| 19.| (0) | 20.| (c)
(© | 22./ ()| 23.|(c)| 24.|(@)| 25.| ()| 26.| ()
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¥ Exercise-2 : One or More than One Answer is/are Correct " . F o

a a? 0

1. Let f(a,b)=|1 (2a+b) (a+b)? |,then
0 1 (2a+3b)

(a) (2a+ b) is a factor of f(a, b) (b) (a+ 2b) is a factor of f(a,b)

(c) (a+b)isa factor of f(a,b) (d) ais a factor of f(a,b)

1+cos? 0 sin? 0 2+/3 tan @
2.If| cos?0 1+sin’0 23 tan0 =0 then 6 may be :
cos? 0 sin 0 1+2\/§tan6

T 5n 77 11n
(a) g (b) ? (@ ? (d) ?
a a+d a+3d
3.LetA=| a+d a+2d a |then:
a+2d a a+d
(a) A dependsona (b) A depends on d
(c) A isindependent of a, d d A=0
4. The value(s) of A for which the system of equations
(1-Mx+3y-4z=0
x-(B+A)y+52=0
3x+y-iz=0
possesses non-trivial solutions.
(a) -1 () o (© 1 (d 2

x?>+4x-3 2x+4 13
5. Let D(x) =|2x% +5x -9 4x+5 26 |=ax® +px? +yx +8 then :
8x2 —6x+1 16x-6 104

(@ a+p=0 () B+y=0 © a+B+y+8=0 () a+p+y=0

x?>+4x-3 2x+4 13
6. Let D(x) =2x2 +5x -9 4x+5 26 |=ox> +px? + yx +5 then :
8x% -6x+1 16x-6 104

(@ a+p=0 () B+y=0 © a+p+y+6=0 (d) a+p+y=0
7. If the system of equations
ax+y+2z=0
X+2y+z=>b
2x+y+az=0
has no solution then (a + b) can be equals to :
(a) -1 (b 2 (o) 3 (d 4
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8. If the system of equations

ax+y+2z=0

X+2y+z=>b
2x+y+az=0
has no solution then (a + b) can be equal to
(a -1 (b) 2 (o 3 @ 4
- | Answers | -
1. (b, c, d) (b, d) 3.| (a,b) 4. (a, b) .| (a, b, d) (a, b, d)
7. (b, ¢, d) (b, c, d)
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@ Exercise-3 : Comprehension Type Problems

—

Paragraph for Question Nos. 1 to 3

Consider the system of equations

2x + Ay +62 =8

X+2y+uz =5
xX+y+3z=4
The system of equations has :
1. No solution if :
(@) A=2,u=3 (b) A=2,u=3 () Ar#2,u#3 (d r=2,ueR
2. Exactly one solution if :
(@ A#2,u=3 (b) A=2,u=3 () r#2,u=3 () r=2,ueRr
3. Infinitely many solutions if :
(@ A#2,u#3 (b) A=2,u=3 () r#2,u=3 () r=2,ueRr
Answers

1.| (b) 2. (a) 3. (d)
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¥ Exercise-4 : Subjective Type Problems F o m

1 1 1
1. If 3" is a factor of the determinant |"C; "*3C; "*®C,|then the maximum value of n is
n C n+3 C n+6 C
2 2 2

2a; +b; 2a5 +by 2as +bs a; a, das
2. Find the value of A for which |2b; +¢; 2by, +¢5 2bg +c5|=A|b; by by
2c; +a; 2cy +a, 2c3 +as C1 €y C3

(1+0? Q+0* 1+0°
3. Find the co-efficient of x in the expansion of the determinant|(1+ x)® (1+x)° (1+x°].
1+0* 1+0® A+

x y? 23
4.1fx,y,zeRand|x* y° 2% =2 then find the value of
P

yo20(23 —y3) x*26(x% —23) x*y3(y% —x¥)
¥223(y% -8 x23z6 -x®)  xy2(x®-y5)
N e O I N IO I GG
5. If the system of equations :
2x+3y—-2=0
3x+2y+kz=0
4x+y+2=0
have a set of non-zero integral solutions then, find the smallest positive value of z.

6. Find a € R for which the system of equations2ax -2y + 3z =0;x +ay + 2z =0and 2x + az =0
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.

a; a, das 6a; 2a, 2aj 3a; +b; 3a, +by, 3a; +b;
8. Let A]_ = b]_ bz b3 ,Az = 3b1 bz b3 and A3 = 3b1 3b2 3b3
€1 Cy C3 12¢;  4cy  4cs 3¢y 3¢y 3cs

thenA3 —Az =kA1,flnd k

1 cosO 1
9. The minimum value of determinant A =| —cos0 1 cosO|VOeRis:
-1 —cos0 2
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10. For a unique value of p & A, the system of equations given by
X+y+2z=6
x+2y+3z=14
2x+5y+Az=p
pL—=A

has infinitely many solutions, then is equal to

11. Let liin nsin(2rne|® )=kn, wherene N . Find k :
n—o0
12, If the system of linear equations
(cos0) x +(sinB) y + cos6 =0
(sin®) x + (cos0) y +sinB =0
(cos0) x +(sinB) y —cos6 =0
is consistent, then the number of possible values of 0,0 € [0,27] is :

- | Answers | -
1. 3 2. 9 3. 0 4. 4 5. 5 6. 2 7o 6
8. 3 9. 3 10. 7 11. 2 12. 2

I [ [
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Exercise-1 : Single Choice Problems | m

. Let t;,t,,t3 be three distinct points on circle |t|=1.If 6,,0, and 65 be the arguments of
tq,ty,t5 respectively then cos(6; —65) +cos(6, —03) +cos(05 —0;)

3 3

@) 2> ) <->

2 2

3
(0 25 (d <2

. The number of points of intersection of the curves represented by

arg (z —2 —71) =cot 1(2) andarg[ z =51 j:in
z

+2 -1 2
@ o (b) 1 (e 2 (d) None of these
. All three roots of az® + bz? + cz + d =0, have negative real part, (a, b,c € R) then :
(a) Alla,b,c,dhave the same sign (b) a, b, chave same sign
(c) a,b,dhave same sign (d) b,c,dhave same sign

. Let z; and z, be two roots of the equation z2 + az + b=0, z being complex number. Further,
assume that the origin, z, and z, form an equilateral triangle, then :
(@ a*=b (b) a®=2b (© a*=3b (d) a®=4b

. If z and w are two non-zero complex numbers such that|zo|=1, and arg (z) —arg (o) = I ,then

Zm is equal to :

(@ 1 (b) -1 (c) i (d) -i
n
. If » be an imaginary n™ root of unity, then Z(ar +b)o" 1 isequal to :
r=1
n(n+1Da nb na

(@ (d) None of these

(b) E (0

20 o-1
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. ap +a
. If o, are complex numbers then the maximum value of aprap

p

b is equal to :
o
(a) 1 (b) 2 (c) greater than 2 (d) lessthan 1

8. Let z1,%5,25 and z, be the roots of the equation z* + 2% +2=0, then the value of
4
H(er + 1) is equal to :
r=1
(@) 28 (b) 29 () 30 (d 31
9. Ifarg ﬂ :E,then :
z2-3-6i) 4
(a) minimum value of | z|is 642 -3 (b) Maximum value of | z| is 642 +3
(¢) minimum value of | z|is 15V2 -6 (d) Maximum value of | z| is 152 +6
10. If 2 # -2, and |z +24|= i+i then :
i 2
(a) atleast one of z;, z, is unimodular (b) both z;,z, are unimodular
(¢) 2z, -z, is unimodular (d) 2z, —z, is unimodular

11.

12.

13.

14.

15.

16.

If|z —i|<2and z; =5 + 31, then the maximum value of |iz + 2| is :

(@) 5++13 (b) 5++2 © 7 d 8
Ifz,,2,,24 are vertices of a triangle such that|z; —z,|=|2; —23|then arg(zzl_zz_zsj is
%23~ %2
Y T I
a) +— b) 0 0 +t— d) +—
(a) 3 (b) © 2 (d 6
It is given that complex numbers z, and z, satisfy|z;|=2 and|z,|=3.If the included angle of

. . . %2 +2
their corresponding vectors is 60°, then |—-— -2

n .
can be expressed as — ,where ‘n’ is a natural
21 =%, 7

number thenn =

(@ 126 (b) 119 () 133 (d 19
If all the roots of 23 + az? + bz + ¢ =0 are of unit modulus, then :
(@ |al<3 (b) |b|<3 © |c|=1 (d) All of the above
Let z be a complex number satisfying% <|z|< 4, then sum of greatest and least values of | z + 1
z

is :

65 65 17

— b) — — d) 17
(@ 2 (b) 16 (©) 7 (d)

If|z —2i|< V2, then the maximum value of|3+i(z-1]is:

@ 2 b)) 242 © 2++2 (d 3+2v2
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17.

18.

1
2187

Let x — 1 :(\/i)i where i =+/~1. Then the value of x2'87 — is:
X

@ V2 ) —iv2 © -2 @ L
J2

Ifz=re®(r>0 & 0<0<2n) is a root of the equation 28 27420 251 2% 23422 241=0

then number of values of ‘@’ is :
(@ 6 b)) 7 (c) 8 @ 9

19. Let P and Q be two points on the circle|w|=r represented by w,; and w, respectively, then the

complex number representing the point of intersection of the tangents at P and Q is :

@ wiw, b) 2wiw, © 2wiw, @ 2wiw,

2(wy +wsy) Wi+ W, Wi+ Wy Wi+ W,

20. If z,,2,, 245 are complex number, such that |z,|=2,|24|=3,|23|=4, then maximum value of

|21 =252+ |2, —Z3|2+|Z3 —zq|? s :

(a) 58 (b) 29 () 87 (d) None of these
21.1fZ =L then find Z':

3+ 4

(@ 27 b (-2)7 © @7)i (@ (-27)i
22. If|Z - 4|+|Z + 4|=10, then the difference between the maximum and the minimum values of

|Z] is:

(a) 2 (b) 3 (© 41-5 @ o

Answers
1.| (a) 2. (a) 3.| (@ 4. (o) 5.|(d) 6. (o) 7. (b) 8. ()| 9./(b)| 10.| (c)

11.

21.

(| 12./(c)| 13.|(0)| 14./(d)| 15.|(c)| 16. (b)| 17.|(a)| 18.|(c)| 19.|(c) | 20.| (c)
(o) | 22.|(a)
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¥ Exercise-2 : One or More than One Answer is/are Correct " F o

Z
1. Let Z, and Z, are two non-zero complex number such that|Z, + Z,|=|Z;|=|Z,|, then Z—l may
2

be :
(@ 1+o (b) 1+
© o d) o’

2. Let 27,2, and z5 be three distinct complex numbers, satisfying |z;|=|z4|=|23|=1. Which of
the following is/are true :

(a) Ifarg 1 :Ethenarg 275 >Ewhere|z|>1
Zq ) 2 z2-29) 4
(b) |lez +ZZZ3 +2321|=|21 +Z2 +ZS|
© 1m((z1 +25)(29 +23)(25 +zl)]:O

Z21°%29°23

(d If]z, —Zz|=\/§|21 —23|=\/§|22 —23|,thenRe[ZS_zlJ=0

23 =2

3. The triangle formed by the complex numbers z, iz,i%z is :

(a) equilateral (b) 1isosceles
(c) right angled (d) isosceles but not right angled

4. If A(z,),B(25),C(23),D(z,) lies on |z |=4 (taken in order), where z; +z, + 23 +24 =0
then:

(a) Max. area of quadrilateral ABCD =32
(b) Max. area of quadrilateral ABCD =16
(c) The triangle AABC is right angled

(d) The quadrilateral ABCD is rectangle

5. Let z,,2, and z 5 be three distinct complex numbers satisfying| z; |=|z4 |=| 25 | =1 Which of
the following is/are true ?

(a) Ifarg [

21

Z2—2
=Ethenarg L >Ewhere|z|>1
2y ) 2 Z2-%9) 4
(b) |2129 + 2923 +2321|=|21] +29 +23]

(C) Im((zl +22)(Zz +23)(Z3 +Zl)j:0

(A If|z1 —25]=+2]|2; —25]|=+2]|25 —23 ], then RG(ZB_Zl]:O
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6. Ifz; =a+ib and z, =c +id are two complex numbers where a,b,c,deR and |z |=| 2z, |=1
and Im (2,%2,) =0.If w; =a+icand w, =b +1id, then :

(a) Im (W1W2)=O (b) Im (W1W2)=0
(© Im (le -0 (d) Re [le -0
Wo Wy

7. The solutions of the equation z* + 4i 2> —622 — 4iz —i =0 represent

vertices of a convex polygon in the complex plane. The area of the polygon is :

(a) 21/2 (b) 23/2 (C) 25/2 (d) 25/4
8. Least positive argument of the 4™ root of the complex number 2 —i+/12 is :
T T S5 VAL
a) — b) — ) — d) —
(a) 6 (b) B © 5 (d T

2015

9. Let o be the imaginary cube root of unity and (a + bo + cooz) =(a+bw? + co)

where a, b, c are unequal real numbers. Then the value of a® + b + ¢ — ab — bc — ca equals :
(@ o (b) 1 () 2 (d 3

10. Let n be a positive integer and a complex number with unit modulus is a solution of the
equation z" + z + 1=0 then the value of n can be :

(a) 62 (b) 155 (o) 221 (d) 196
- | Answers | -
1. (c, d) 2.| (b,c,d) 3. (b,0) 4.| (a,c,d) 5.| (b,c,d) 6. (a,b,0)

7. (d 8. @] 9. b) 10.| (a, b, )
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@ Exercise-3 : Comprehension Type Problems ‘ B .-

Paragraph for Question Nos. 1 to 2

Let f(2) is of the form az + 3, where o, 3 are constants and o, 3, z are complex numbers such
that|a|=|B|. f(2) satisfies following properties :

(i) If imaginary part of z is non zero, then f(2) + @ = f(2) + ﬁ
(i) If real part of z is zero, then f(z) + @ =0
(iii) If z is real, then @f(z) > (2 + 1)2 Y zeR.

4x? y? : i

1. >+ 5 =Lx,y€R,in (x, ¥) plane will represent :

(f(D - f=D)*  (f(0))

(a) hyperbola (b) circle (c) ellipse (d) pair of line

2 2
2. Consider ellipse S : X 5+ Y 7= 1, x, y e Rin(x, y) plane, then point (1, 1) will lie :
(Re () (Im (B))
(a) outside the ellipse S (b) inside the ellipse S
(c) on the ellipse S (d) none of these

Paragraph for Question Nos. 3 to 5

Let z; and z , be complex numbers, such what z7 — 4z, =16 + 201 . Also suppose that roots a

and B of t2 + z,t + z, +m =0 for some complex number m satisfy|a —p|=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) acircle with radius 7 and centre (—4,5) (d) a square with side 7 and centre (-4, 5)
4. The greatest value of |m | is :
(@) 5v21 () 5++23 (© 7++/43 (d) 7++41
5. The least value of [m|is :

(@) 7-/41 (b) 7-/43 (© 5-+/23 (d) 5++/21

Paragraph for Question Nos. 6 to 7

Let z; =3 and 2z, =7 represent two points A and B respectively on complex plane. Let the
curve C, be the locus of point P(z) satisfying|z —z,|*+|2 — 2,|* =10 and the curve C , be the

locus of point P(z) satisfying |z —z,|?+|z —2,|*> =16.

6. Least distance between curves C; and C, is :
(@ 4 (b) 3 () 2 @ 1
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7. The locus of point from which tangents drawn to C; and C, are perpendicular, is :

(@) |z-5|=4 (b) |z-3|=2 (© |z-5|=3 (d) |z-5|=+/5

Paragraph for Question Nos. 8 to 9

In the Argand plane Z;, Z, and Z 5 are respectively the vertices of an isosceles triangle ABC
with AC =BC and ZCAB =0 . If I(Z,) is the incentre of triangle, then :

2
8. The value of 4B A9 is equal to :
IA AB

() (Zy-2,)(Zy -Z3) ) (Zy -Z1)(Z3 -Zy)|
(Z4~2Z1) (Z4-20) |
© (Zy-2Z)(Z5-27) @ (Zz+Zl)(Z3+Zl)‘
(Z4-71)? (Z4+21) |

9. The value of (Z 4 —Zl)z(1+cose)sec9 is :
(Zy-2,)(Z3-2,)

(@ (22—21)(23—21) (b) Z4—Zl

(Z,-21)(Z3-2,)

(0
(Z4-2Z1)?

(d) (Zy-2Z1)(Z5-2Z1)>

Answers

1. () 2. (b)| 3./(b) 4. (| 5.|() 6. (d) 7. (d) 8. (0| 9. ()
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@r Exercise-4 : Matching Type Problems M

1. In a AABC,the side lengths BC, CA and AB are consecutive positive integers in increasing order.

Column-I Column-lI
(A) |Ifzy,z, and z5 be the affixes of vertices A, B and C respectively| (P) 2
in argand plane, such that | arg [Zl_zg’j =2 arg(zg_zlj ]
%y =23 %29 =2
then biggest side of the triangle is
> o " . Q) 3
(B) |Let a, b and ¢ be the position vectors of vertices A, B and C
e e
respectively. If (c—a)-(b—c)=0 then the value of
e e e
| ax b+ bx c+ cx a|equals to
(C) |Let the equations a;x+b;y +c; =0 and a,x +byy +cy =0] (R) 4
represent the lines AB and AC respectively and
a;by, —ayby| 4
——= =~ =— then the value of s — ¢
a;as +b;by
(where s is the semiperimeter) a =BC,b=CA, c=AB
(D) | If the altitudes of AABC are in harmonic progression then the| (S) 6
side length ‘b’ can be
(T) 12

2. Let ABCDEF is a regular hexagon A(z), B(2z,), C(23), D(z4), E(25), F(2¢) in argand plane
where A,B,C,D,E and F are taken in anticlockwise manner. If z; =-2,25 =1- J3i.

Column-| Column-ll
(A) |Ifz, =a+ib, then 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(2) lying inside the incircle| (R) 5

c oo MW St. m
of hexagon and satisfying g <arg(z) < - is —m , where m,n
n
are relatively prime natural numbers, then m + n is equal to
(D) | The value of 27 —27 —22 —23 —22 —22 is equal to (s) 3

(T 2
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Column-I

Column-lIl

A)

(B)

<)

(D)

Let o be a non real cube root of unity|
then the number of distinct elements
in the set {(1+ 0+ ®> +... +0©")™;

n,me N}is:

Let w and ®? be non real cube root of]
unity. The least possible degree of a
polynomial with real co-efficients
having roots

20,(2 +30), (2 +30)2,(2 ~0-0?)
is

Let o =6 + 4i and =2 + 4i are two

complex numbers on Argand plane.
A complex number z satisfying amp

z - T q
B =— moves on a major
Z —

segment of a circle whose radius is

Let 21,245,254 are complex numbers
denoting the vertices of an
equilateral triangle ABC having
circumradius equals to unity. If P
denotes any arbitrary point on its
circumcircle then the value of

%((PA)Z +(PB)? +(PC)?) equals to

(P)

Q)

(R)

(s)

3

Answers

JA>S;B>T;C—>S;D>Q,R,S, T
JA>R;B—>S;C>Q;D—>P

..A—-»S; B—>S; C>Q; D> P
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@ Exercise-5 : Subjective Type Problems R m

1. Let complex number ‘z’ satisfy the inequality 2 <|z|< 4. A point P is selected in this region at

random. The probability that argument of P lies in the interval [—Z , Zj is % ,then K =

2. Let z be a complex number satisfying |z —3|<|z -1]|,|2 =3|<|2 -5]|, |z —i|<|z +i| and
|z —i|<|z —5i|. Then the area of region in which z lies is A square units, where A =

3. Complex number z; and 2z, satisfy z +2z =2|z —1| and arg(z; —z,) :g. Then the value of

Im(z; +25)is:
4. If| 2z, |=1, |25 |=2,| 23 |=3and| 92,2, + 42,23 + 2,25 |=36, then|z; + 2, + 25 |isequalto:
5. If| z; |and | z, | are the distances of points on the curve 522 —2i(z2 —22) —9 =0 which are at

maximum and minimum distance from the origin, then the value of | z; | +| 24 | is equal to :
1 1 1 1

6. Let + & R oo + =1
a, +0® Ay +0® a3 +o a, +o
where a;,a,,ds, c....... a, €R and o is imaginary cube root of unity, then evaluate
S 2a, -1
Sa’-a, + 1
7.If  |2,]=2,]25|=3, |z3|=4 and |2z; +3z,+423]|=9, then value of
|82 425 + 27252, + 642,25 | V3 is:

8. The sum of maximum and minimum modulus of a complex number z satisfying
|z—25i|315,i=ﬁiss,then%is;

| Answers |

1. 4 2.| 6 3.| 2 4., 6 S. 4 6., O 7., 6

[
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Exercise-1 : Single Choice Problems | m

.Let A=BBT +cCT ,where B =[C059},C=[ sin 0 }eeR.ThenAis:

sin 6 —cos0
00 0 1 10 0 0
(a) [0 O} () [1 O} © [0 1} (d) [0 1}
0O 0 -1
.LetA=| 0 -1 0 |.The only correct statement about the matrix A is :
-1 0 O
(a) Ais a zero matrix (b) A% =1 ,where I is a unit matrix
(© AT does not exist (d) A =(-DI,where I is a unit matrix
. i=7 det (adj(adj A
. Let A =[a;]3,3 be such that a; = B’ when f Z ,then {W} equals :
5 L#]

(where {7} denotes fractional part function)

2 1 2 1
a) — b) = o) = d) =
(@) : (b) s (© 3 (d) 3
sin? o 0 0 cos? a 0 0
A= 0 sin? B 0 |andB'=| 0 cos? B 0 |wherea,p,yare any real
0 0 sinzy 0 0 coszy
numbers and C =(A™> + B ) +5A B 1 (A2 + B>)+10A2B2(A"! + B!) then find|C]|.
(@ o b 1 (© 2 (d 3
3 -3 4
JIfA=|2 -3 4|;thenA™!=
0 -1 1
(@) A (b) A2 © A d A*

. Let M =[a;]s3 where a; €{-1,1}. Find the maximum possible value of det (M) .
(@ 3 (b) 4 (0 5 (@ 6
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x 3 2
7. Letmatrix A=|1 y 4/|;if xyz=2% and 8x + 4y + 3z =\ + 28, then (adj A) A equals :
2 2 z
(v +1 0 0 (» 0 0
(a) 0 A+1 0 () [0 L 0
0 0 A+l 0 0 2
o0 0 M+2 0 0
© |0 2% 0 @] o0 a+2 0
0 0 22 | 0 0 a+2
x -2 e —sin x
8. If the trace of matrix A =| cosx? x2 —x+3 In|x| |is zero, then x is equal to :
0 tan! x x-7
(@) 2o0r3 (b) -3 or-2 (¢) -3or2 (d) 2o0r3
9.IfA :[aij]2><2 where a;; :{21 > J’. l iJ, then A~! is equal to :
i2-2j, i=j
110 3 110 -3 1o -3 1[0 3
@i egs 3 ©g5 3] @l
-1
1 —tan® 1 tan® _|la -b .
10. If [tan@ 1 M—tane 1 :l _[b a :l , then :
(a) a=b=1 (b) a=cos20,b=sin20
(¢) a=sin20,b=cos20 (d) a=1,b=sin20
11. A square matrix P satisfies P2 =] — P, where I is identity matrix. If P® =5 —8P, thenn is :
(@ 4 (b) 5 (c) 6 (@ 7
X y -2
12. Let matrix A=|1 2 3 | where x, y,z e N. If det. (adj. (adj. A)) =28 .3% then the number
1 1 2

13.

14.

of such matrices A is :
[Note : adj. A denotes adjoint of square matrix A.]

(a) 220 (b) 45 (¢c) 55 (d) 110
If A is a 2 x 2 non singular matrix, then adj (adj A) is equal to :
(a) A (b) A © A™ @ (a™)?

A=[% —ba} and MA=A%", meN,a,beR, for some matrix M, then which one of the
following is correct :

2 2
(a) M=|:a m b m :| (b) M:(a2+b2)m|:1 O:l

me _a2m 0 1

() M=(a™ +bm)[é (ﬂ (d) M =(a?+p%)m? [% _ba}
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15. Let A be a square matrix satisfying A2 + 5A + 5I =0. The inverse of A + 21 is equal to :

(@ A-2I (b) A+3I (c) A-3I (d) non-existent
16. Let A = [:; __152} and B = [172 ::ﬂ be two given matrices, then (AB)Lis :
1 O 1 0 -1 0 0 1
(@) [0 _1} ) [0 1} © [0 1} () [1 O}
17. If matrix A = E %} then the value of |adj. A | equals to :
(@ 2 (b) 3 (0 4 (@ 6
18. If for the matrix A =| €95 6 2sin® s A" = AT then number of possible value(s) of 0 in [0, 27]
sin® cos6
is:
(@ 2 (b) 3 (0 1 (d 4
2 -2 -4
19.IfA=|-1 3 4 |thenAis:
1 -2 -3
(a) idempotent matrix (b) nil-potent matrix of order 2’
(c) involutary matrix (d) nil-potent matrix of order ‘3’
(1 2 _( cos® sinb _pT - 2014, T,
20. If A _(0 1j,p _(—sine cosej ,Q =PT AP, find PQ ©14pT .
1 92014 1 4028
(@) (0 ) ® (o 9
(¢) (pT)2013 42014p 2013 ) PTA204p
21. If M be a square matrix of order 3 such that|M|=2, then|adj (AZ/[] equals to :
1 1 1 1
a) — b) — c) — d) —
(@) > (b) 2 (o) 3 (d) 6

22. If Ais matrix of order 3 such that| A|=5and B = adj A, then the value of‘ |A7Y|(AB)T |is equal to

(where | A| denotes determinant of matrix A. AT denotes transpose of matrix A, A~! denotes
inverse of matrix A. adj A denotes adjoint of matrix A)
(@ 5 (b) 1 () 25 (d) 2—15

Answers

1.| (© 2.| (b) 3.| (b) 4.| (b) 5./ (© 6. | (b) 7.| (b) 8. (| 9. (a]10.|(b)
11.| (o) | 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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¥ Exercise-2 : One or More than One Answer is/are Correct " . F o

- —

1. If A and B are two orthogonal matrices of order n and det (A) + det (B) =0, then which of the

following must be correct ?
(a) det(A + B) =det(A) +det(B)

(c) A and B both are singular matrices

(b) det(A+B)=0

2. Let M be a 3 x 3 matrix satisfying M > =0. Then which of the following statement(s) are true:

(a) ;M2+M+I 0

(©) ;Mz +M+1|=0

cosa —sina O
3. LetA, =|sino cosa O], then:
0 0 1
(a) Aot+ﬁ :AOLAB
(© A'=-A,
4. A% —2A%2 —_A+2I=0ifA=

(@ I (b) 21

(d A+B=0
1.9
(b) EM ~M+I|=0
(@ ;Mz ~M+1|#£0
b A=A,
(d) A2 =-I
2 -1 2 2 1 -2
@ |-1 0 O d |1 0 o
0 1 0 01 0

. Let A be a 3 x 3 symmetric invertible matrix with real positive elements. Then the number of
zero elements in A ! are less than or equal to :

(@ o (b 1 (o) 2 (d 3

| Answers |

3 oo |2 oo I8 o [Hoeneols © I |
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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 the
number of such matrices.

Column-I Column-ll
(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| (R) —2
|adj (adj (adj A))|
(D) | If det (A) is least, then possible value of det (4A Y is (S) 0
(T) 8
2.
Column-I Column-ll
(A) | If A is an idempotent matrix and [ is an identify matrix of the| (P) 9
same order, then the value of n, such that
(A+D™" =I+127Ais
B) IfU-A)'=I+A+A%+..... A7 thenA" =0 Q 10
where n is
(C) | If A is matrix such that a; = (i +j) (i — j), then A is singular if| (R) 7
order of matrix is
(D) | If a non-singular matrix A is symmetic, such that A~} is also (S) 8
symmetric, then order of A can be
3.
Column-| Column-ll
(A) | Number of ordered pairs (x,y) of real numbers| (P) 0
e .2 2 1
satisfying sin x +cos y =0, sin“ x +cos“ y = 5
O<x<mand0< y<m,is equal to
- > - —
(B) Given a,b and ¢ are three vectors such that b @ 2
- -
and ¢ are unit like vectors and |a|=4. Iff
- - -
a+ )\ ¢ =2 b then the sum of all possible values of|
A is equal to
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(©) 1 -1 1 4 2 2 (R) 4
If P=[2 1 -3|, 10Q=|-5 0 ¢t| and
1 1 1 1 -2 3

Q =P !, then the value of ¢t is equal to

M) | y =tanu where u=v 1 and v =In x, then the (5 s

v

value of % at x =eis equal to A then [A] is equal to

(where [] denotes greatest integer function)

Column-I Column-ll

(A) |If P and Q are variable points on C1:x2 + y? =4/ (P) 1
and C, :x2+y? —8x -6y +24=0 respectively
then the maximum value of PQ , is equal to
(B) | Let P,Q,R be invertible matrices of second order| (Q) 2
such that A=PQ ',B=QR!,C =RP !, then the
value of det. (ABC + BCA + CAB) is equal to

(C) | The perpendicular distance of the point whose (R) 9
position vector is (1, 3, 5) from the line

AN ~ ~ A ~ ~
r=i+2j+3k+A({+2j+2k)is equal to

(D) | Let f(x) be a continuous function in [-1,1] such| (S) 8
ln(px2 +qgx+71)
2
that f(x) = 1 ; x=0 ;
sin(e* -1)
x? ’
then the value of (p + g + r), is equal to

; —1<x<0

O0<x<1

Column-I Column-ll

A) 1 1 1 P) 1
lim —| 1+ —+—— —— | has th
nl_rgof[ +\F+\/§+ \/Ej as the

value equal to
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(B) |LetA= [aij] be a 3 x 3 matrix where

2cost; ifi=j
a;=1; if|[i—j|=1
0; otherwise

then maximum value of det(A) is

(C) |Let f(x) =x3 +px2 + gx + 6;

x,y,beR

then (A + 1) equals

where

pP,geR and f'(x)<0 in largest possible
interval (—: = 1] then value of g — p is

(D) If 4% 22 454|b-1]|-3|=|siny];

then the sum of the possible values of bis A

Q)

(R)

(s)

Answers

au H» W N

.JA—>P,Q,T;B>S;C—>P,R;D>R
.JA>R;B>P,Q,S;C>P,R;D>P,Q,R,S
.JA>Q; B>R; C—>S; D> P
./A—>S; B>R; C>P; D> Q

.JA—>Q; B—>S; C>P; D> R
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¥ Exercise-4 : Subjective Type Problems P M

1. A and B are two square matrices. Such that A 2B =BAandif(AB)'° = A k. B0 Find the value of
k-1020.

2. Let A,, and B,, be square matrices of order 3, which are defined as :

3.2 foralliand j,1<i,j<3.
22Tl

24 i
A, =[al~j] and B, = [bij] where ajj =ITZ] and bij =
3

If[ = Lim Tr. (3A; +3%A4, +3%A; +......43"A,) and

n—oo

m=Lim Tr. 2B +22B, +23Bg +...... +2"B,,), then find the value o

¢ (l+m)
n—oo 3
[Note : Tr. (P) denotes the trace of matrix P]

3. Let A be a2 x 3 matrix whereas B be a 3 x 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 x 3 matrix A, each of whose
entries a; {-1,1}.

5. The set of natural numbers is divided into array of rows and columns in the form of matrices as

6 7 8
Aq =[1],A, =[i %} ,Ag :[ 9 10 11] and so on. Let the trace of A;( be & . Find unit digit of
12 13 14

A?

| Answers |

1., 3 2. 7 3., 0 4. 4 5. 5

I
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PERMUTATION AND
COMBINATIONS

- . -

Exercise-1 : Single Choice Problems | m

. The number of 3-digit numbers containing the digit 7 exactly once :
(@) 225 (b) 220 (c) 200 (d) 180

cLet A={xy,X5,X3,X4,X5,Xg,X7,Xg},B={¥1,Y2,Y3, Y4} The total number of function
f:A— B that are onto and there are exactly three elements x in A such that f(x) =y is:
(a) 11088 (b) 10920 (c) 13608 (d) None of these

. 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 :
(@ 36 (b) 72 (c) 24 (d) 108

. 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) 781

. How many ways are there to arrange the letters of the word “GARDEN” with the vowels in
alphabetical order ?

(@) 120 (b) 480 (c) 360 (d) 240

. Ifo #Bbuta? =50 —3 and p2 =58 — 3 then the equation having o /B andB / o as its roots is :
(@) 3x*-19x+3=0 () 3x% +19x-3=0
(© 3x*-19x-3=0 (d x*>-5x+3=0

. 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 :

(@) 140 (b) 196 (c) 280 (d) 346

. LetsetA={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.

(@) 252 2%¢cy, (b) 230 2'Cy
(© 2532, (d) 253 2'cy,
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| |
9. The value of {2009 ' +2006 }

2008!+2007!

([] denotes greatest integer function.)

(a) 2009 (b) 2008 (c) 2007 (d 1

10. If p;,py, P55 e ,Pms+1 are distinct prime numbers. Then the number of factors of
PLPyPgeeeee Pms1 i8¢
(a) m(n+1) (b) (n+Dn2™ (© n-2™ (@ 2™

11. 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 :

(@) (12)!121! (b) (112t (©) (12)12%2 @ @apra2t

12. 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 :

4 3 5 4
a) — b) = o) — d) —
(@) s (b) 4 © 4 (d) 3

13. 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) 276

14. 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 () 15 (d 16

15. 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™ word in the list, s :
(@ W (b) D (0 M @ C

16. The number of permutation of all the letters AAAABBBC in which the As 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) 89
30
17. Number of zero’s at the ends of H(n)”” is :
n=>5
(a) 111 (b) 147 (o) 137 (d) None of these
18. The number of positive integral pairs (x, y) satisfying the equation x2 — y? =3370 is :
(@ o (b) 1 (© 2 (d 4

19. 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) n2™! ) (n-1n2™! (© (m+Dn2™! (d (n+2)2™t
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

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 :

(@) 18 (b) 19 () 20 (d) 21

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 : :

(@ 175 (b) 625 (c) 1040 (d) 1121

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 :

(@ 2 (b) 5 (c) 6 (d) 10

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 () 72 (d) 96
30
Number of zero’s at the ends of I_I(n)”+1 is :
n=5
(a) 111 (b) 147 (c) 137 (d) None
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) 66150

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) 99784

Number of four digit numbers in which at least one digit occurs more than once, is:

(a) 4464 (b) 4644 (c) 4446 (d) 6444

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:

(a) 120 (b) 105 (c) 95 (d) 100

Let the product of all the divisors of 1440 be P . If P is divisible by 24*, then the maximum value
of xis:

(a) 28 (b) 30 (o) 32 (d) 36
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30.

31.

32.

33.

34.

35.

36.

37.
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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 () 20 (d) 21

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) 63x|6 x|5 (b) 8x|6 x|5 () 57x|5 x|5 (d 7x|7 x|5

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 71

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:

(@ 5 (b) 7 (c) 14 (d) 16
The number of non-negative integral solutions of the equation x + y + 2 =5 is :
(@) 20 (b) 19 () 21 (d) 25

The number of solutions of the equation x; + x5 + x5 + x4 + x5 =101, where x/s are odd
natural numbers is :

(a) 105C4 b 52C. © 52C4 @ soc4

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) 1040

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) 240

38. 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) 15
39. Number of five digit integers, with sum of the digits equal to 43 are :

(@ 5 (b) 10 () 15 (d) 35

Answers
1.| (a) 2./ (d) 3. (d) 4.|(a) 5. () 6. (a) 7.| (b) 8. /(| 9. (b)]| 10.|(b)

11.| (b) | 12.|(¢) | 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.| () | 32./(d)| 33.|(d)| 34./(c)| 35./(c)| 36.[(c)| 37./(b)| 38./(d)| 39.|(c)
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¥ Exercise-2 : One or More than One Answer is/are Correct " . F o

1. The number of 5 letter words formed with the letters of the word CALCULUS is divisible by :
(@ 2 (b) 3 (© 5 @ 7

100
2. The coefficient of x°° in the expansion of Z 100> (x=2) 100-k 3k is also equal to :
k=0
(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.

(¢) Number of dissimilar terms in (x; + X5 + X3 +... + X50)°".
2:6-10-14...... 198
(d)
50!

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) 136 (d) 14|6
4. Leta,b,c,d be non zero distinct digits. The number of 4 digit numbers abcd such that ab + cd is
even is divisible by :

(@ 3 (b) 4 (© 7 (d) 11

| Answers |

1. (a, b, 0) 2. (a, d) 3. (c) 4.| (a,b,d)
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@ Exercise-3 : Comprehension Type Problems

—

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 these
2. Number of such six digit numbers having the desired property is :
(a) 120 (b) 144 (c) 162 (d 210
Answers
1. (D 2. (o)
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1. All letters of the word BREAKAGE are to be jumbled. The number of ways of arranging them so

that :
Column-I Column-lI
(A) | The two As are not together @>P) 720
(B) | The two E’s are together but not two As (Q) 1800
(C) | Neither two As nor two E’s are together R) 5760
(D) | No two vowels are together S) 6000
(§)) 7560

2. 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-l Column-II
(A) | The number of words taking all letters of the given word| (P) 28 -(71)
such that atleast one repeating letter is at odd position is
(B) | The number of words formed taking all letters of the (Q) an!
given word in which no two vowels are together is @2n 3
(C) | The number of words formed taking all letters of the| (R) 210(7")
given word such that in each word both M’s are together
and both T’s are together but both As are not together is
(D) | The number of words formed taking all letters of the| (S) 840 (71)
given word such that relative order of vowels and
consonants does not change is
(T) 417!
@2n®
Answers
1. A>T; B>Q; C—>R; D>P

2. A—>Q;

B—>R; C—>P; D>T
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¥ Exercise-5 : Subjective Type Problems A m

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 7%

2. Number of ways in which the letters of the word DECISIONS be arranged so that letter N be

9
somewhere to the right of the letter “D” is ‘z Find A.

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

JN.

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,n,,then|ng +ny —nq|=

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, is

7. 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 is

8. 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 to

9. 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. Findn .

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 " C, . 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 & , then the sum of
digits of A 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 n? + Bn + y. Find the
value of (o +B +y).

14. Let N be the number of integral solution of the equation x + y + 2 + w =15 where x>0, y > 5,
2> 2 and w > 1. Find the unit digit of N.

- | Answers | -
1. 9 2. 8 3. 8 4. 8 5. 5 6. 9 7. 9
8. 6 9. 6 10. 7 11. 7 12. 7 13. 7 14. 4

I
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Exercise-1 : Single Choice Problems ‘ M

.Let N=2'22%_1 6 =2'3 1277 11 and p=2%8 ~22%% 1 1. Then which of the following
statement is correct ?

(a) o divides N butp does not (b) B divides N but a does not
(c) o andp both divide N (d) neither a norp divides N
2n
QA+ x+x?) = Zarxr,then a, -"Cy-a,4 +"Cqa,_5 —"C3a,_5 +...... +(-D" "C,a, is
r=0

equal to : (r is not multiple of 3)
(a 0 () "C, (© a, @ 1
. The coefficient of the middle term in the binomial expansion in powers of x of (1 + ox)* and of

(1-0ax) 6 is the same if a equals :

5 3 -3 10
a) —— b) = ) — d) —
(a) 5 (b) 5 © 10 (d 3
I A+0%0 =0 +Cyx+Cox . +Co010x*°®  then the sum of series
Cy+C5+Cg+...... + C 9009 equals to :

@ %(22010 - O %(22010 - © %(22009 - @ %(22009 -1

.Leta, =2+ \/§) " Find lim (o . — o, D ([1denotes greatest integer function)
n—oo

1 1 2
1 b) = = d =
(@ (b) 2 (© 3 (d 3
. The number N = 2°C, - 2°Cg + 2°Cy - 2°C1g +...... — 20¢ ,, is not divisible by :
(@ 3 b) 7 (0 11 (d 19

11
. The value of the expression logz{l + % 2¢, J :

(a) 11 (b) 12 (o) 13 (d) 14
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12
. . 1 .
8. The constant term in the expansion of (x + 3} is:

X
(a) 26 (b) 169 (c) 260 (d) 220
9. If i+i+i+ ...... +50 term v , then sum of coefficients in the expansion
4! 5! 6! 3 (k+3)!
(142x; 43Xy +.vveot 100x790) < is :
(where x1,x49,X3,...... , X100 are independent variables)
(a) (5050)* () (5050)°!
(© (5050)°2 (d) (5050)°°

10. Statement-1: The remainder when (128)(128)128 is divided by 7 is 3.
because
Statement-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 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.
11. Ifn>3,then xyz"Cy —(x-D(y-D( -1 "C; +(x-2)(y —=2)(z -2) "C, —

(x-3)(y-3)(2-3)"C3 +..... +(-D"(x-n)(y —n)(z —n) "C,, equals :

(@) xyz b)) x+y+z
(© xy+yz+2x @ o
12. If aqg,09,...... ,ou, are the n;nth roots of unity, ocrzem,rzl,Z,...n then
n
"Ciaq +"Cqoog +.....+ "C, 0, is equal to:
n

(a) “{(H“zj —1] b 1+ -1]

(03] g 2

aq +an_1 -1

© 7 @ (o +a, )" -1
13. The remainder when 23° -3?° is divided by 7 is :
@ 1 (b) 2 (o 4 @ 6

14. 26CO LA P 26C13 isequal to :

1 1 1
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15.

16.

17.

18.

19.

20.
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If a, is the coefficient of x" in the expansion of (1+ x + x2)™ (n e N). Then the value of
(a1 +4a4 +7a; +10a;g +...... )is equal to :
(a 3™ (b) 2™ © %-2" (d) n-371t

Let (Z) represents the combination of ‘n’ things taken ‘ k’ at a time, then the value of the sum

(32)+(L)(3Z) et (3) (2] ot

99 100 99 100
() (97j ) (ggj © (98] @) (97 j
The last digit of 91+ 376 s :
@ 1 ®) 3 © 7 @ 9

Let x be the7™ term from the beginning and y be the 7 term from the end in the expansion of

n
313 +i . If y =12x then the value of n is :
41/3

(@ 9 (b) 8 () 10 (d) 11
Theexpression(loco)2 —(10C1)2 +(10C2)2 — +(10C8)2 —(10C9)2 +(10610)2 equals :
(a) 10! b (°Cs)? © -1°Cs @ *cs

The ratio of the co-efficients to x'° to the term independent of x in the expansion of

15
(xz +2j is :
X

(@ 1:4 (b) 1:32 (c) 7:64 d 7:16

21. In the expansion of (1 + x) 21+ y) S+ )*+w)? , the sum of the coefficient of the terms of
degree 12 is :
(a) 61 (b) 71 (o 81 (@ 91
n (.3 2 4 3 2
22'“2 r° +2r° +3r+2 ”Cr=2 +2° +2 2
=0 (r+1? 3
then the value of n is :
(a) 2 (b) 22 (© 23 (d) 2%
Answers
1.| (0 2.| (a) 3.|(0) 4.| (b) 5.((a) 6.| (0) 7. (a) 8. (d) 9. (d)| 10.|(d)
11.| (d) | 12./ (@) | 13.|(b)| 14.|(b)| 15.|(d)| 16.|(d) 17./(d)| 18./(a)| 19.| (c) | 20.| (b)
21.| (d) | 22.| (a)
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@ Exercise-2 : One or More than One Answer is/are Correct R b
1. The number N = 2°C, - 2°C4 + 2°C4 - 2°C 10 +...... - 20¢,, is divisible by :
(@ 3 (b) 4 (© 7 (d 19

2.0f (Q+x+x?+x3)10—qg +a3x+a,x? +...... +a300x>%° then which of the following

. The expansion of [\/; +

. If the co-efficient of x%" is greater than half of the co-efficient of x

statement(s) is/are correct ?

(@ a; =100

(b) ag+a; +as +...... + a3 is divisible by 1024

(c) coefficients equidistant from beginning and end are equal
(d) ag+ag+ayz+...... +d3p0 =07 + A3 +dg5 +...... + Q999

4
. Z(—l)r 16Cr is divisible by :

r=0
(@ 5 () 7 (© 11 (d 13

n

L is arranged in decreasing powders of x. If coefficient of first
2¥x
three terms form an A.P. then in expansion, the integral powers of x are :
@ o (b) 2 (0 4 (d 8

n+4

CLet(1+x2)2(1+ 0" = Zakxk .Ifa;,a,,a;arein AB thennis (giventhat "C, =0, ifn < r):

k=0
(@ 6 (b) 4 (c) 3 d 2
e (n\(n)(n n
n~ o
222 ()G)(E)- (7)="er
i=0 j=0 k=0
(a) islessthan 500ifn =3 (b) is greater than 600 ifn =3
(c¢) isless than 5000 ifn =4 (d) is greater than 4000 ifn =4

LI+ 4. 100C7 +6. 199C, + 4. 100C9 + 109¢, o has the value equal to *C, ;thenthe

possible value(s) of x + y can be :

(@ 112 (b) 114 (c) 196 (d) 198

2r+1 in the expansion of

(1+x)™ ; then the possible value of ‘7’ equal to :

@ 5 (b) 6 () 7 (d 8
. Let f(x)=1+ P Y ... +x2%? then f(x) is divisible by
(@ x+1 (b) x

(@ x-1 (d) 1+x222 4 x4 4 5066 4 888
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| Answers |

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)

7o (b, d) 8. (a,b,0) 9.| (a,d)
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@r Exercise-3 : Matching Type Problems M

1.
Column-I Column-ll
A) | If ”_ICr =(k?-3)" C,,; andk e R" ,then least value of 5[k] is| (P) 10
(where [-] represents greatest integer function)
m
5
(B) Z 20¢, 9¢,.; ,where "C, =0ifr > n,is maximum when % is Q
i=0
(C) | Number of non-negative integral solutions of inequation| (R) 35
X+Yy+2z<4is
(D) |LetA=A{1,2,3,4,5}, f:A—> A, (S) 6
The number of onto functions such that f(x) = x for atleast 3
distinct x € A, is not a multiple of
(T) 12
2.
Column-I Column-ll
(A) | Number of real solution of P 15
(x2 + 6Xx + 7)2 +6(x2 +6x+7)+7=xis/are
B L o 5
® ep =>."C,;q=,™C, (15)" (m,n e N) and if @
r=0
P =gand m,n are least thenm +n =
(C) | Remainder when 1M43M45!+...... +2011! is| (R) 3
divided by 56 is
(D) Inequality |1- x| > L holds for x, then ) 0
1+|x]
number of integral values of ‘ x’ is/are
3. Match the following
Column-I Column-ll
(A) | If the sum of first 84 terms of the series > ) 3
4+\F 8 +4/15 12J”ﬁ+ ..... is 549Kk, then k is
1++3 f 3+ f V5 +4/7
equal to




240 Advanced Problems in Mathematics for JEE

(B) |If x,yeR, x> +y? —6x+8y+24=0, the greatest| (Q) 2
value of%cos2 (w/xz +y2)—%sin (\/xz +y2jis
(© |If (V3 +1D®+(3-1)°=416, if xyz=[(V3 +D°], | (R) 5

x,Y,% € N, (where [] denotes the greatest integer
function), then the number of ordered triplets (x, y, )
is

) s 0 xasxh... (1+x128):ixr,then ) ¢

i equal to
85

Answers

1.A->Q;B—>S;C—>R;D—>P,Q,R,ST

2.A—>S; B>Q; C—>P; D> R

3., A>Q; B>R, C—>S; D->P
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Exercise-4 : Subjective Type Problems F . P ;

1

U1

10.

11.

12.
13.

. The sum of the series 3 - 2°°’C, -8 -2°¢; +13-297¢, —18 .2, 1 ... upto 2008 terms

is K,then K is :

. In the polynomial function f(x) =(x—1) (x?>-2)(x3-3)...... (x™ —11) the coefficient of x%°

1S :

3n 3n 3n 3n
JIF D a(x-4)" =) A.(x-5"anda; =1V K>2nand » d.(x-8)" = Y B.(x-9)" and

r=0 r=0 r=0 r=0
3n 3n A +D
Zdr(x—lz)r = ZDr(x—l?;)r and dy =1V K > 2n. The find the value of —2.——21
r=0 r=0 2n

. 1f 3101 _2190 j5 divided by 11, the remainder is

. Find the hundred’s digit in the co-efficient of x'” in the expansion of (1+ x> + x

7)20

. Let x =(3v6 +7)% . If {x} denotes the fractional part of ‘x’ then find the remainder when

x{x} + (x{xP? + (x{x})? is divided by 31.

3n n

.LetneN;S, = > (*C,)andT, = ) (*'Cs,).Find|S, -3T,|.

r=0 r=0

. Find the sum of possible real values of x for which the sixth term of

7
1 oy
o 710g (B\x 2/-9
[31°g3 Vo2l 75787 equal 567 :

. Let g be a positive integer with g < 50.

If the sum **Cyg +2. 77Cy0 +3. %°C;0 +.....+68. *1C3 +69. 20C5 = 19,
Find the sum of the digits of g.
s 6
The remainder when Z ¢, 1 | isdivided by 11, is :
k=1

1
Leta=3223 +1and for alln >3, let

fn)="Cy.a" = "Cq.a"? + "Cy.a" 2 ... + (-p* e, -aC.
If the value of f(2007) + f(2008) =37 k where k e N then find k
In the polynomial (x —1) (x%2-2)(x% -3)...(x" = 11), the coefficient of x%0 is

Let the sum of all divisiors of the form 27 -39 (with p,q positive integers) of the number
1988 _1be A.Find the unit digit of A .
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14. Find the sum of possible real values of x for which the sixth term of

7
1 jlo [x—2-9
X — = g7 (3
3loga Vo 7(5 equals 567.

10
15. Let1+ Y (3" -1°C, +1-1°C,) =2 (0 -4° +p) where o.,p € N and f(x) =x* —2x —k? + LIf
r=1
o,p lies between the roots of f(x) =0. Then find the smallest positive integral value of k.

16. Let S, ="C,"Cy +"C;"Cy +..... +"C,4"C, if S"—“zlff; find the sum of all possible

n

values of n(n € N)

- | Answers | -
1. 0 2. 1 3. 2 4. 2 5. 4 6. 0 7o 2
8. 4 9. 5 10. 3 11. 9 12.| (1) 13.| (4 14.| (4)
15. 5 16. 6

I I
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PROBABILITY

- . -

Exercise-1 : Single Choice Problems | m

. The boy comes from a family of two children; What is the probability that the other child is his
sister ? :

1 1 2 1
. If A be any event in sample space then the maximum value of 3\/P(A) + 4 P(A) is :
(@ 4 (b) 2
() 5 (d) Can not be determined

. Let A and B be two events, such that P(A U B) = % ,P(ANnB)= % and P(A) = % ,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 independent
. Let n ordinary fair dice are rolled once. The probability that at least one of the dice shows an

odd number is [géj than ‘n’ is equal to :

(@ 3 (b) 4 (e 5 (d 6
. Three a’s, three b’s and three ¢’s are placed randomly in a 3 x 3 matrix. The probability that no

row or column contain two identical letters can be expressed as B, where p and q are coprime
q

then (p + q) equals to :
(a) 151 (b) 161 (o) 141 (d 131
. A set contains 3n members. Let P, be the probability that S is partitioned into 3 disjoint subsets

withn members in each subset such that the three largest members of S are in different subsets.
Then lim P, =

n—oo

(@ 2/7 (b 1/7 (© 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 P ,where p and g are

relatively prime positive integers then the value of (p + q) is :
(@ 39 (b) 40 (c) 41 (d) 42

8. Mr. As TV, 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

o . m . .
for the first time after 4 minutes can be expressed as —; where m and n are relatively prime
n

numbers. Then (m + n) equals :
(@ 27 (b) 31 (c) 23 (d) 33
9. 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 ?

2 4 3 5
2 b) = d =
(a)7 ()7 (C)7 ()7

10. A mapping is selected at random from all mappings f: A — A
where set A ={1,2,3,...... ,n}
If the probability that mapping is injective is 3% , then the value of n is :
(@ 3 (b) 4 (c) 8 (d) 16

11. 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 :

107 109
b
@) 125 ®) 125
(o ! (d) None of these

125

12. 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 ?

1 2
(@ E (b) E

4 1
(@] E @ E

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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14.

15.

16.

@ — - ® — -
(25)(17)(13) (25)(15)(13)
© — 1 @ — 1
(52)(17)(13) (13)(5D(17)

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 :

15 105 35 7
= b)) —>2 22 4

@ 286 ® 86 © 286 @ 386
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 :

9! 1 100 9!

a) —— b) — c) — d

(@) 09 (b) 10 (©) 200 (d D

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 :
1 1 7 9
a) — b) — ) — d) =
(@) 7 (b) 16 (© 16 (d) 16

17. 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 :
15 16 17 18
(@) 91 (®) 91 © 91 @ 91
Cs Cs Cs Cs
- Answers -
1.| (@) 2. (c) 3./ () 4. (o) 5./ (o) 6. (d) 7.| (0 8. (b)) 9./(d)] 10.|(b)

11.

(@) | 12./(a)| 13.|(a)| 14.|(a)| 15.|(a)| 16.| (0) 17.| (d)




246 Advanced Problems in Mathematics for JEE

—

@ Exercise-2 : One or More than One Answer is/are Correct e b

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
4c, 1,
150,
(b) Probability that 9™ one examined is the last defective is %
(c) Probability that 9™ examined record player is defective, given that there are 3 defectives

in first 8 players examined is %

(d) Probability that 9 one examined is the last defective is i

2. If A1, Ay, Agyennann. ,A1006 be independent events such that
P(A;) = i (i=12,3,....... ,1006) and probability that none of the events occurs be L ,
2i 2°(BN?
then :
(a) Bisof form4k+2,kel (b) a=2p
(c) Bis a composite number (d) aisofform4k, kel

3. Abag contains four tickets marked with 112, 121, 211, 222 one ticket is drawn at random from
the bag. let E; (i =1,2,3) denote the event that i™ digit on the ticket is 2. Then :

(@) E; and E, are independent (b) E, and E 5 are independent
(c) Es and E; are independent (d) Eq,E,,E5 are independent
4. For two events A and B let, P(A) = % ,P(B) = % , then which of the following is/are correct ?
= 1 2
(@ P(A mB)Sg (b) P(A UB)Zg
4 3 1 —- 3
¢c) —<P(AnB)<— d) —<P(A/B)<=
()15( )5 ()10(/)5
Answers

1., (a,c,d) 2.| (a,b, c,d) 3.| (a,b,0) 4. (a,b,c,d)
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@ Exercise-3 : Comprehension Type Problems ‘ B .-

Paragraph for Question Nos. 1 to 2

There are four boxes By,B,,B3 and B,4. Box B; hasi cards and on each card a number is
printed, the numbers are from 1 toi. A box is selected randomly, the probability of selecting

box B; is 11—0 and then a card is drawn.

Let E; represent the event that a card with number %’ is drawn. Then :

1. P(E ) isequal to:

1 1 2 1
= b) — ol =
(@) z (b) 10 (©) z (d 2
2. P(B3|E,) isequal to :
1 1 1 2
(a) 5 (b) Z (@ g (d g

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 :

1 1 2 1
a) — b) = o) = d) =
(@) 9 (b) 3 (© 3 (d) 2
4. The probability that A and B has the same 3 digit number is :
7 4 1 1
a) — b) — c) — d) —
(@) 5 (b) 5 © o d =5
5. The probability that Mr. As number is larger than Mr. B’s number, is :
(a) 2% (b) % (o) % (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 :

7 _ 6
@ i ® © 21 @ 21
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7. The probability of the event that “exactly four heads occur and occur alternately” is :

4 7 4 5
(a) 1_2T0 (b) 1_2T0 (@) ZTO (d) ZTO

Paragraph for Question Nos. 8 to 10

The rule of an “obstacle course” specifies that at the n™ 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" , the person is said to
have crossed the obstacle.

8. The maximum obstacles a person can cross :

(@) 4 () 5 (c) 6 @ 7
9. The probability that a person crosses the first three obstacles :
143 100 216 100
i b) o ke d)
@ 216 () 243 & 243 @ 216
10. The probability that a person crosses the first two obstacles but fails to cross the third obstacle.

36 116 35 143
a) —— b) ——— d) ——
% 243 () 216 © 243 L 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 :

74 1 1 1
a) — b) — o) — d —
g 75 () 25 & 15 @ 75
12. If a candidate in total attempts 4 questions all by gussing, then the probability of scoring 10
marks is :
2 3 3
1(1 401 1(14
a) —|-— b) — o =|— d) None of these
& 15(15} &) 5(15) < 5(15) @
Answers

1.| (0 2. (0 3./ (b) 4. (0 5.| (a) 6.| (b) 7. (0 8. (@] 9./ ()| 10. ()
11.| (d) | 12.| (D
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¥ Exercise-4 : Matching Type Problems F - —_—— =

1. Ais 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 that

Column-I Column-ll
(A) | Number of elements in P is equal to the number of elements in| (P) ne.
Q iS 4T1
(B) | The number of elements in P is more than that in Q is Q| @*-2"¢c,)
2 2n+1
(C) PnQ=¢is R) G
47'1
(D) | Q is a subset of P is (S) 3\"
3)
(T) e,
47’1*1
Answers

1. A—->P;B—>0Q;C—>S;D—>S
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¥ Exercise-5 : Subjective Type Problems R . -

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 % 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 P where p and q are relatively prime positive integers. Let A = q — p, then
q

find the sum of the digits of A.
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 P \where p and q are relatively prime positive integers.
q

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 P in its lowest form. Find the value of

(p+9.
4. 1f a, b, c e N, the probability that a® + b? + 2 is divisible by 7 is M \here m,n are relatively
n

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

m (where m,n are coprime and m,n € N), then the value of (n —7m) equals to :
n

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
13p
4-p
8. A fair coin is tossed 12 times. If the probability that two heads do not occur consecutively is p,

[/4096p —1] .
2

able to wear shoes (i.e., no one gets a correct pair), then the value of , s :

then the value of is, where [ ] denotes greatest integer function :

9. X andY 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 ﬁ, then probability that the answer was correctisa / 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

11.

12.

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 to

Assume that for every person the probability that he has exactly one child, excactly 2 children

and exactly 3 children are % ,% and % respectively. The probability that a person will have 4

grand children can be expressed as P where p and q are relatively prime positive integers. Find
q

the value of 5p —q.

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

m . . A .
— where m and n are relatively prime positive integers. Find (m +n) .

n
- | Answers | :
1. 7 2. 7 3. 3 4. 8 5. 1 6. 3 7. 2
8. 9 9. 1 10. 8 11. 7 12. 7

I
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Exercise-1 : Single Choice Problems | m

. Solution set of the in equality logfo x —3(log g x)(log19(x —2)) +2log %O(x -2)<0,is:

(@ (0,4) (b) (-, 1 © (4, @ 2,4
. The number of real solution/s of the equation 9'°830°8¢ ) _]og , x —(log, x)2 + 1is :
@ o b 1 () 2 (d 3

. If a, b, c are positive numbers such that al°837 =27 p'o8711 _ 49 1981125 _ /1] then the sum

of digits of S = qloga7)® | pllogz11)* | (011 25)* i .
(@) 15 (b) 17 (0 19 (d 21

. Least positive integral value of ‘a’ for which log[er 1j(a2 -3a+3)>0;(x>0):
x
(a) 1 (b) 2 © 3 @ 4
. LetP = 7 7 > 7 1 and (120)” =32, then the value of x be :
log2x+log3x log4x+log5x
(@ 1 (b) 2 © 3 @ 4

. If x, y, z be positive real numbers such that log,, (2) =3, log 5y (z) =6 and logxy (2) :g then

the value of z is :
3

1 1 4
. Sum of values of x and y satisfying log , (log 5(log , ¥)) =0 and log,, 27 =11is :
(a) 27 (b) 30 () 33 (d) 36
. log 1 1000 +log; 0.0001is equal to :
(a) -2 (b 3 () -5/2 (d) 5/2
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9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Iflog 1527 =a,thenlog¢ 16 =

(a) 2[3—a) (b) B[S_a) () 4(3 aj (d) None of these
3+a 3+a 3+a

Iflog ,(log 5 (log 5 x)) =log 5 (log 3(log 5 ¥)) =0 then the value of (x + y) is :

(@) 17 (d) 9 (o) 21 (@ 19

Suppose that a and b are positive real numbers such that log,, a +logg bz% and

log 57 b+logg azg.Then the value of a-bis :

(a) 81 (b) 243 (c) 27 (d) 729

If2¢ =5,5" =8,8° =11and 119 =14, then the value of 2% is

(@ 1 (b) 2 (© 7 (d 14

Which of the following conditions necessarily imply that the real number x is rational ?
(D x?2 is rational (I x2 and x° are rational (III) x? and x> are rational

(a) I and II only (b) Iand III only (c) II and III only (d) I only

logg17 log, ;317

The value of is equal to :
logg23 log323
log, 17 4(log, 17
@) -1 ®) 0 (0 282 (@ H0o8217)
log 5 23 3(log523)
The true solution set of inequality log (5,_3y(3x —4) >0 is equal to :

5 3 5 4 3 2 4
(a) ( Sju(z w) (b) ( 3)U(2 w) (e ( ZJU(Z ®) (d) ( Sju(z )

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 o P —logy Q has the value equal to :

(@ p-q+1 () p-¢q (@ p+q-1 (d p-q-1

1f 229 =q, 10" + @, ;10" " +.......... +a,10% + ay -10 + a,, where @; €{0,1,2,........ ,9}
foralli=0,1,2,3,......... ,n,thenn=

(@) 603 (b) 604 (c) 605 (d) 606

The number of zeros after decimal before the start of any significant digit in the number

N =(0.15) 20 are

(@ 15 (b) 16 (o) 17 (d) 18
log 5 [log 4(log 19 16* +log o 25%)1 simplifies to :

(a) an irrational (b) an odd prime

(c) a composite (d) unity

The sum of all the solutions to the equation 2log x —log (2x —75) =2

(a) 30 (b) 350 () 75 (d) 200



254

Advanced Problems in Mathematics for JEE

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

x108x @ lo8ay-logy = 4o equal to :
@ x b y (© =z (d x*
Number of solution(s) of the equation xx“/; :(x\/;)x is/are :
@ o b 1 © 2 @ 3
The difference of roots of the equation (log 5, x3)2 =log 97 x8is:

2
(a 3 (b) 1 (@ 9 (d) 8
Iflog g x +1log,p y=2,x—y=15then:
(@) (x,y) lies on the line y =4x + 3 (b)) (x,y)lies on y2 =4x
() (x,y)liesonx=4y (d) (x,y)lieson4x=y
Product of all values of x satisfying the equation

\/2" F4*0.125)V" =4F2) s :

14 1 3
@ = () 3 © — @ -2

Sum of all values of x satisfying the equation

952x-x+1) | g (2x-x?+1) =34(15(2X‘x2)) is
(@) 1 (b) 2 © 3 @ 4
Ifa* =b” =c* =d",thenlog ,(bcd) =
@ 22 2) o2 lid] o sl ) w2

y z w w

Ifx=(£+ 1)(%+1)?%+1)(1\6@+1) . Then the value of (1+ x)* is :
(@ 5 (b) 25 (c) 125 (d) 625
Iflog , log15(~/2 ++/8) = % , then the value of 32x =
(a 2 (b) 4 (© 6 (d 8
Letne N, f(n) = {logg n if loggnis ipteger , then the value of 2f“lf(n) is:
0 otherwise ~
(a) 2011 (b) 2011x1006 © 6 (d) 2201
If the equation 108 1(l0g (log 4 X)) =0 has a solution for ‘x’whenc< y < b, y # a,where

log 5 (log 4(logy (log 5 X))
‘b’is as large as possible and ‘¢’ is as small as possible, then the value of (a + b + ¢) isequals to :
(a) 18 (b) 19 (c) 20 (d 21
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Iflog o 3(x —1) <logyg9(x — 1), then x lies in the interval :

@ (2,%) ® 1,2 © (-2,-1) %) (12}

The absolute integral value of the solution of the equation + 72x7-5%-6 _ (+/2) 3108249
(@ 2 () 1 (© 4 d 5

Let 1< x <256 and M be the maximum value of (log 5 x) T 16(log 5 x) 2 logz(mj . The sum of
X

the digits of M is :
@ 9 (b)) 11 (c) 13 (d) 15

Let 1< x <256 and M be the maximum value of (log , x) 44 16(log 5 x) 2 log 5 (16) .The sum of
X

the digits of M is :

@ 9 (b) 11 () 13 (d) 15
Let P :\/\/9 +44/5 —\/9 —4\/g, then the value oflogp 8 =
(@ 2 (b) 3 (© 1 (d) log 245 8
The number of real values of the parameter % for which (log 14 x)* —log ¢ x + log ¢ % =0 with
real coefficients will have exactly one solution is :
(@ 1 (b) 2 () 3 (d 4
A rational number which is 50 times its own logarithm to the base 10 is :
(@ 1 (b) 10 (c) 100 (d) 1000
If x =log 5(1000) and y =log-(2058), then
@ x>y () x<y () x=y (d) none of these
16 25 81
7log| — |+ 5log| — |+ 3log| — |is equal to :
g[lsj g(%) g(soj !
@ o (b) 1 (c) log2 (d) log3
log o tan 1°+log 1o tan2°+...... +log o tan89° is equal to :
@ o (b) 1 (o) 27 (d) 81
log, log, 7:(7\/7) is equal to :
(@ 3log,7 (b) 3log,2 (c) 1-3log, 2 (d) 1-3log,7
If (4)'°893 1 (9)1°%24 —(10)1°8x 83 then x is equal to :
(@ 2 (b) 3 () 10 (d) 30
ogiof 2] togiof 2] logo| ¥ |
x ng(Z] -y oglo(x) ‘z ) is equal to :

@ o (b) 1 (o -1 (d) 2
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45. The solution set of the equation : log , 2log,, 2 =log 4, 2is:

@ 272,22y ) {y2,2) © {1/4,2%} (d) none of these
46. The least value of the expression 21og 5 x —log, 0.01is (x> 1)

(a) 2 (b) 4 (o) 6 (d) 8
47. 1f \flog , x —0.5 =log 5 +/x, then x equals to :

(a) odd integer (b) prime number

(c) composite number (d) irrational
48. If x; and x, are the roots of the equation e2x!"* = x3 with X1 > X4, then

(@ x; =2x, () x =x§ () 2x; =x§ (d x12 =x§
49. Let M denote antilog 3,0.6 and N denote the value of 49 1719872) | 5710854 Then M.N is :

(a) 100 (b) 400 () 50 (d) 200
50. Iflog,(log,(log 5 x)) =log5(logs(log, ¥)) =0, then x — y is equal to :

(@ 0 (b) 1 (© 8 @ 9
51.|log; 10 +|log, 625 —|log{ 5||| =

2 2

(a) log 12 2 (b) log,5 (c) log,y2 (d) log,25

52. Iflog 4 5=aand log; 6 =b, thenlog ; 2 is equal to :
1 1 1

a b) —— c) 2ab+1 d

@ 2a+1 () 2b+1 (© & 2ab-1
53. If x =log, bc; y =log, ac and z =log . ab then which of the following is equal to unity ?

(@ x+y+z (b) xyz

(o) L + ! + ! d A+0+A+y)+(1+2)

l+x 1+y 1+z

54, x'°8x@108alogy % 4 equal to :

(@ x ®) y © =z (d a
55. Number of value(s) of ‘ x’ satisfying the equation X OBHCD 9 is/are

@ o (b) 1 () 2 (d 6
56. log( o; 1000 +log; 0.0001is equal to :

5 5
a) -2 b) 3 c) —— d) =
(@) (b) (© 2 (d) 3
16 25 81
57.1f7log, — +5log, — +3log, — =8,thena =
Bals Ba' 8450 ‘

(a) 218 (b) (10)V8 © (30)"8 @ 1
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58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

log 4(128) —log cot (gj =

31 19 13 11
el b) =2 il d) —
(a) s (b) T © s (d s
2_( logs 16]
1 2logs9
The value of | — equals to :
(%)
5+2 2 2 242
@ 22 ® 2 © 2 @ 22
27 27 27 27
The sum of all the roots of the equation log ,(x —1) +log,(x +2) —log,(3x —1) =log, 4
(a 12 (b) 2 () 10 (d) 11
(log 19 10) (log 5 (log 4 2)) (log 4 log 3(256)*) _
log, 8 +logg 4
6 1 8 12
2 b) —— _° d) -2
(@ 13 (b) > © 13 (d 13
Let A =log 5 logs(3).1f 3 5™ _ 405, then the value of k is :
(@ 3 (b) 5 (0 4 (d 6
A circle has a radius log(a?) and a circumference of log,(b*). Then the value of log, b is
equal to :
1 1
@ — (b) = (©) 2m (d =
4n T
. L 1 1 1.
If2* =37 =677, the value of = + — + —is equal to :
X y z
(@ o (b) 1 (c) 2 (d 3
The value oflog(fz_l)(S\/E -7)is:
(@ o (b) 1 () 2 (d 3
3
The value of log 4, ﬁ ,iflog , a=41is equal to :
Jb
13 15 17
2 b) — = d —
(a) (b) o © o (d 3
Identify the correct option
(@) log23<log1/45 (b) logs7<logg3
1 1/3
2. (3
© log% \/§>10g§/§\/§ (d) 24 >(2j

Sum of all values of x satisfying the system of equations 5(log,, x +log, y) =26,xy =64 is :
(a) 42 (b) 34 () 32 (@ 2
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69.

70.

71.

72.

73.

74.

75.

76.

77.

The product of all values of x satisfying the equationslog 3 a —log, a =log,/3 ais :
@ 3 () % © 18 ) 27
The value of x + y + z satisfying the system of equations

log, x+log, y+log,z=2 is
logs y +logg z +logg x =2
log 4 2 +1og x +1l0g 16 ¥y =2

175 349 353 112
=2 b) 222 299 d) ===
(@ = (b) o (@) o (d) 3
1 1+log; 2 —log, 7
)
49
1 3 5 1
7 b) 7 7 d) 7—
@ 779 ®) 7796 © 7756 @ 75

. (3=m
sin| —
(4j

The number of real values of x satisfying the equation log,(3 —x) —log, G0
- X

:%+log2(x+7) is :

@ o (b) 1 () 2 (d 3
Iflog, xlogs k=log , 5,k # 1, k> 0, then sum of all values of x is :
24 26 37
(@ 5 (b) = (©) = (d =
The product of all values of x satisfying the equation | x — 1|1°83 x*=2log, 9 _ (x-17,is:
(a) 162 (b) 1\/652 () \8/% (d) 81
The number of values of x satisfying the equation log ,(9*! +7) =2 +log, (3% + 1) is :
(@ 1 (b) 2 () 3 (d o
Which is the correct order for a given number a.,a > 1
(@) log,a<logs;o<log, a<logq,a (b) logpa <logsa<log,a<log,a
(c) logipa<log,a<log,a<logsa (d) logsa<log, a<log,a<log;,a

Let 1< x <256 and M be the maximum value of (log 5 x) R 16(log 5 x) 2 log, [16) .The sum of
X

the digits of M is :
@ 9 (b) 11 () 13 (d) 15
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78. If T, =

79. In which of the following intervals does

(a) 3

@ (1,2)
80. Ifsin6 :1[
2

(a) 3

logzr 4

1
a+-—

4
(where r € N), then the value of ZTr is:

a

() 4

() (2,3)

() 4

jand sin 30 :k(
2

r=1

(@)

5

I + 1 lies
log1/5(1/3)  logy/5(1/3)

© G4
al +1],thenk+6is equal to :
a3
(o) 5

(d) 10

(d (4,5

(d -4

81. Complete set of real values of x for which log(2x_3)(x2 —5x —6) is defined is :

259

(@) Gooj ®) (6,5 © 86] (d) G,zju(z,oo)

: Answers :
1.| (o) 2.| (b) 3.| (0 4.| (o) 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.| (¢) | 22.{(0)| 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.| (0)
41.| (a) | 42.|(c) | 43.|(c)| 44. (b)| 45.|(a)| 46.|(b)| 47./(b)| 48.|(b)| 49.|(a) | 50.|(b)
51.| (¢) | 52.({(d)| 53.|(¢)| 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.| () | 72./(b)| 73.|(c)| 74.|(a)| 75.|(b)| 76.|(b) 77. ()| 78.|(c)| 79.|(b)| 80.| (c)
81.| (b)
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¥ Exercise-2 : One or More than One Answer is/are Correct " . F o

1-2(log x2)?

1. The values of ‘x’ satisfies the equation =1 (is/are) :
log x —2 (log x)2
(where log is logarithm to the base 10)
1 1
(@ —— b) —— © 10 d 10
J10 V20
2. If log , 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.
(¢) If airrational 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;, 8) x2 - (logq105) x=2(log, 10) ~1 _ x. Which of the
following quantities are irrational ?

(a) Sum of the roots (b) Product of the roots
(¢) Sum of the coefficients (d) Discriminant
4. Let A =Minimum (x2 —-2x+7), x € R and B = Minimum (x2 -2x+7),xe[2, o), then :
(a) log (8-a)(A + B) is not defined (b) A+B=13
(©) logp-ayA<1 (d) loga-pyA>1
| Answers |

1. (a, ©) 2. (a,b, c,d) 3. (c,d) 4. (a,b,c,d)
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@r Exercise-3 : Comprehension Type Problems M

Paragraph for Question Nos. 1 to 3

Let logs N=o; +B;
logs N=oy +B,
log7 N=o3 +f3
where o1, 0, and a 5 are integers andf;,B,,85 €[0, 1.

1. Number of integral values of Nifo; =4and o, =2:

(a) 46 (b) 45 () 44 (d 47

2. Largest integral value of N ifa.; =5,05 =3 and a5 =2.
(a) 342 (b) 343 () 243 (d) 242

3. Difference of largest and smallest integral values of N ifa.; =5,05 =3 and a5 =2.
(@ 97 (b) 100 () 98 (d 99

Paragraph for Question Nos. 4 to 5
Iflog 10| x> + ¥ °|~log 10| x? —xy + y?|+log1o| x® — y®|~log 10| x* + xy + y?|=log;o 221.
Where x, y are integers, then

4. If x=111, then y can be :

(@) +£111 (b)) 2 (c) =110 (d) £109
5. If y =2, then value of x can be :
(a) £111 (b) £15 () 2 (d) +110

Paragraph for Question Nos. 6 to 7

Given a right triangle ABC right angled at C and whose legs are given 1+ 4log 2(2 D),
1+ 2108200082P) anq hypotenuse is given to be 1+ log,(4p). The area of A ABC and circle
circumscribing it are A; and A , respectively, then

A
6. A +4 2 is equal to :
T

(a) 31 (b) 28 (c) 3+ E (d 199
2
7. The value of Sin(7t(25P6A1+2)J =
1 1 NEY
= b)) NS 1
(a) 5 (b) B (0 5 (d)
Answers

1.| (0 2. (a) 3./ (d 4.|(c) 5.| (b) 6. (a) 7.| (©
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@r Exercise-4 : Matching Type Problems M

1.

Column-I Column-ll

(A) | If a=3(/8 +27 —/8 -247), b=1/(42)(30) + 36, then the (P) -1

value of log, bis equal to

(B) Ifa=(4+2v3 —4-243),b=111+6v2 —/11-642 then (Q)|1

the value of log , bis equal to

(©) | 1fa=+3+2+2,b=+3 -2+2, then the value of log , bis equal (R) |2
t

(0]

(D) Ifa:\/7+ 72—1,b=\/7—\/72—1,thenthevalueoflogabis (s)
equal to

]
2

(T) | None of these

Answers

1.A->R;B>S;C>P;D->P
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\

Exercise-5 : Subjective Type Problems F . P ;

1

. The number N =6°81040 . 51081036 jg 3 natyral number. Then sum of digits of N is :

2. The minimum value of ‘c’ such that logb(alogzb) =loga(b1°g2b) and log ,(c—(b -0 =3,

10.

11.

12.
13.

14.
15.

16.

_ 6 ,(log,x)(logjpa)(log,5) _ g

wherea,be Nis :

. How many positive integers b have the property thatlog;, 729 is a positive integer ?

2
. The number of negative integral values of x satisfying the inequalitylog ( . j ( ZX - 53 j <0is -
X+— X

X
loglo[*]
c 10/ —glogi00 ¥+1084 2 (ywhere a > 0,a# 1), then

logs x =0 +p,a is integer, § €[0,1), then a =

4 14
Iflog a+b :log5a+log5b’thena +b"
° 2 a’b?

. Let a, b, c,d are positive integers such that log, b =% and log, d =%. If (a —¢) =9. Find the

value of (b —d).

. The number of real values of x satisfying the equation

log1p V1+ x +3logpvV1-x =2 +1log, V1-x2is:

. The ordered pair (x, y) satisfying the equation

x%=1+6log, yand y* =2 y + 22**1
are (xq, y;) and (x5, y5), then find the value of log 5| x; X5y ¥]|-

If log,log; \7+/7+/7 =1-alog, 2 and log;slog s 15y15y15v15 =1-blogs2, then

a+b=
The number of ordered pair(s) of (x, y) satisfying the equations
log 1, x)(1-2y + yz) + log(l,y)(l +2x +x2)=4and log (1, x)(1+2y) + log(l,y)(l +2x) =2

Iflog, n =2 andlog,(2b) =2, thennb =
Iflog, x +log, y=2,and x? + y =12, then the value of xy is :

If x, y satisfy the equation, y* =x” and x =2y , then x2 + y2 =

Find the number of real values of x satisfying the equation.
/ 1
1
log 5 (4™ +4) log,(4* +1) =log, 13 =

If x;,x,5(x; > x5) are the two solutions of the equation

3
31082% _ 19 (x10816%) ~og , [;j , then the value of x; —2x, is :
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17. Find the number of real values of x satisfying the equation 921°8°* + 4x +3 =0.

1 .
18. Iflog16(log%(log%(x))) :E; find x.
-1

2logy(1728) 2 .
1+ %log 10(0.36) + élog 108

19. The value 1

- | Answers | -
1 9 2. 8 3. 4 4. 0 5. 6 47 7

0 0 9. 7 10. 7 11. 12. 2 13. 9 14.
15. 1 16. 8 17. 18. 5 19.

I



Co-ordinate
Geometry

20. Ellipse
21. Hyperbola
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STRAIGHT LINES

- . -

Exercise-1 : Single Choice Problems | m

. The ratio in which the line segment joining (2, —3) and (5, 6) is divided by the x-axis is :
(@ 3:1 (b) 1:2
© +3:2 d v2:3
. 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 ¢ ?

(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 reciprocal

. The complete set of real values of ‘a’ such that the point P(a,sin a) lies inside the triangle
formed by the linesx -2y +2=0;x+y=0and x—y —n =0, is :

T T i 271
a) [0,—|u|—,— b) | —,nt|Uu| —,2%

@ [0.5)-(5:3) ® (3752

T T
(© (0, @ |-.-

52
. Letm be a positive integer and let the lines 13x + 11y =700 and y =mx — 1 intersect in a point

whose coordinates are integer. Then m equals to :

(@ 4 () 5 (© 6 (d) 7

CIfP z(l,p}a =(1,qJ;R =(1,rj
Xy X, X,

where x; # 0, denotes the k™ terms of a H.P. for k € N, then:
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10.

11.

12.

13.

14.

2 2.2
(a) ar.(APQR)=% Jp-02 +(q-M2 +(r-p)?

(b) APQR is a right angled triangle
(c) the points P Q, R are collinear
(d) None of these

. If the sum of the slopes of the lines given by x? —2cxy —=7y? =0 is four times their product,

then c has the value :

(@ 1 (b) -1 () 2 (d) -2

. 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 =—-5x + 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:

(@ 6 (b) 10
(c) 18 (d 14

. The vertex of right angle of a right angled triangle lies on the straight line 2x + y —10 =0 and

the two other vertices, at points (2, -3) and (4, 1) then the area of triangle in sq. units is:

@ 10 ®) 3 © ? @ 11

. Given the family of lines, a(2x + y + 4) + b(x —2y —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:

(@ 0 (b 1
(c) 2 (d) oo
Point (0,B) lies on or inside the triangle formed by the lines y =0,x+ y=8 and

3x -4y +12=0.Thenf can be :
(@ 2 (b) 4 (c) 8 (d) 12

If the lines x + y + 1=0;4x + 3y + 4 =0and x + oy + B =0, where o.? + B2 =2, are concurrent
then:

@ aoa=1p=-1 (b)) a=1p=+1

() a=-1p=+1 (d a=%1p=1

A straight line through the origin ‘O’ meets the parallel lines 4x +2y =9 and 2x + y =—6 at
points P and Q respectively. Then the point ‘O’ divides the segment PQ in the ratio :

(a 1:2 (b) 4:3 (0 2:1 (d 3:4
If the points (2a, a), (a, 2a) and (a, a) enclose a triangle of area 72 units, then co-ordinates of
the centroid of the triangle may be :

(@ (4,4) (b) (4,4 (0 (12,12) (d) (16,16)
Let g(x) = ax + b, where a < 0 and g is defined from [1,3] onto [0, 2] then the value of
cot (cos 1 (|sin x| + |cos x|) + sin "L (=|cos x| —|sin x|)) is equal to :

(@ g (b) &(2) (© &3) (d) gD +gB3)
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

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 :

(@) ax+by=0 (b) ax-by =0 (c) bx+ay=0 (d x-y=0
If the equation 4y> —8a?yx? —3ay?x + 8x> =0 represent three straight lines, two of them

are perpendicular then sum of all possible values of a is equal to :

3 -3 1
2 b) =2 P’ _
(@) 3 (b) 2 (@ 7 (d -2

The orthocentre of the triangle formed by the lines x -7y +6=0,2x -5y -6=0 and
7x+y—-8=0is:

(@) (8,2) (b) (0,0) (0 (LD d (2,8)

All the chords of the curve 2x? +3y? —5x =0 which subtend a right angle at the origin are
concurrent at :

(@ (0,1 (b) (1,0) © (LD @ (1L,-D

From a point P =(3,4) perpendiculars PQ and PR are drawn to line 3x +4y -7 =0 and a
variable line y — 1=m (x —7) respectively, then maximum area of APQR is :

(@ 10 (b) 12 () 6 @ 9

The equation of two adjacent sides of rhombus are given by y = x and y = 7x. The diagonals of
the rhombus intersect each other at the point (1, 2). Then the area of the rhombus is :
10 20 40 50
a) — b) — c) — d) —
(@) 2 (b) 3 © 5 (d :

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 ?

(@) (0,-6) (b) (0,0

() (-6,6) (d (-6,0)
3
The equations x =t > + 9 and y = 3% + 6 represents a straight line wheret is a parameter. Then

y-intercept of the line is :

3
(@) 4 (b) 9 (0 6 (d 1
The combined equation of two adjacent sides of a rhombus formed in first quadrant is
7x% —8xy + y? =0; then slope of its longer diagonal is :
1 1
a) —= b) -2 c) 2 d) =
(a) 3 (b) © (d) B

The number of integral points inside the triangle made by the line 3x + 4y — 12 =0 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.)
(@ 1 (b) 2 (© 3 @ 4
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25.

26.

27.

28.

29.

30.

31.

32.

33.

The area of triangle formed by the straight lines whose equations are y =4x + 2,2y = x + 3 and
x=0is:

25 V2 1 15

a) —— b) — o) — d —

()7\5 ()28 ()28 ()7
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 :
(@ (1,4 (b) (7,-2) (© (4,D @ (-2,7)
The equation of image of pair of lines y =|x — 1| with respect to y-axis is :
(@ x%2-y2-2x+1=0 () x%2-y%2-4x+4=0
(© 4x%-4x-y?+1=0 (d x?>-y?+2x+1=0

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 :
17 7
(a) 4 () 3 (@ ? (d) 5
The vertices of triangle ABC are A(-1,-7), B(5,1) and C(1, 4). The equation of the bisector of
the angle ABC of AABC is :
(@) y+2x-11=0 b) x-7y+2=0
() y-2x+9=0 (d y+7x-36=0
If one of the lines given by 6x? — xy + 4cy? =0is 3x + 4y =0, then ¢ =
(a -3 (b) -1 (¢) 3 @ 1

The equations of L; and L, are y =mx andy =nx, respectively. Suppose L; make twice as large
of an angle with the horizontal (measured counterclockwise from the positive x-axis) as does
L, and that L; has 4 times the slope of L,. If L; is not horizontal, then the value of the product
(mn) equals:

V2 V2
(a) 7 (b) - 7
(© 2 @ -2

Given A (0, 0) and B (x, y) with x € (0,1) and y > 0. Let the slope of the line AB equals m . Point
C lies on the line x = 1such that the slope of BC equals m 5 where 0 < m 5 < m;.If the area of the

triangle ABC can be expressed as (m —m ) f(x), then the largest possible value of f(x) is:

(@ 1 (b) 1/2

(© 1/4 (d 1/8

If non-zero numbers a, b, ¢ are in H.P, then the straight line E+%+1 =0 always passes
a c

through a fixed point, co-ordinate of fixed point is :

(@ (-1,2) () (-1,-2) © (1,-2) (d) (13
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34.

35.

36.

37.

38.

39.

40.

41.

x? y2 2xy

If—+=—+ o =0 represent pair of straight lines and slope of one line is twice the other,
a

then ab: h? is :

(@) 9:8 (b) 8:9 () 1:2 @ 2:1

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.

because
Statement-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.

A line passing through origin and is perpendicular to two parallel lines 2x + y + 6 =0 and
4x + 2y —9 =0, then the ratio in which the origin divides this line segment is :

(@ 1:2 (b) 1:1

() 5:4 (d 3:4

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 :

7 17 7 17
(@ (_sz (b) (—3,3] @) [LBJ (d (3,3)

The diagonals of parallelogram PQRS are along the lines x + 3y =4 and 6x —2y =7.Then PQRS
must be :

(a) rectangle (b) square

(¢) rhombus (d) neither rhombus nor rectangle

The two points on the line x + y =4 that lie at a unit perpendicular distance from the line

4x+3y:10 are (al,bl) and (az,bz), thel’l al +b1 +a2 +b2 =
(@ 5 (b) 6 @ 7 (d 8

The orthocentre of the triangle formed by the linesx + y =1,2x + 3y =6and 4x — y + 4 =0 lies
in:

(a) first quadrant (b) second quadrant

(c) third quadrant (d) fourth quadrant

The equation of the line passing through the intersection of the lines3x + 4y =-5,4x+ 6y =6

and perpendicular to 7x -5y +3=01s :
(@) 5x+7y-2=0 (b) 5x-7y+2=0
() 7x-5y+2=0 (d) 5x+7y+2=0
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42.

43.

44.

45.

46.

47.

48.

49.

The points (2, 1), (8, 5) and (x, 7) lie on a straight line. Then the value of x is :

(@) 10 (b) 11 (0 12 (d) 33—5

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 :

(@ (-1,4) ) (-2,2) © (—2 , ;j @ (2,4

The area of triangle whose vertices are (a,a),(a+1,a+1),(a+2,a) is :

(@ a* (b) 2a © 1 (d 2

The equation x? + y2 —2xy —1=0 represents :

(a) two parallel straight lines (b) two perpendicular straight lines

(c) apoint (d) a circle

Let A=(-2,0) and B =(2,0), then the number of integral values of a, a € [-10, 10] for which
line segment AB subtends an acute angle at point C =(a,a + 1) is :

(a) 15 (b) 17 (c) 19 (@ 21

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°
A rod of AB of length 3 rests on a wall as follows :
y
A
P
0(0,0) B

Pisapoint on AB such that AP : PB =1: 2. If the rod slides along the wall, then the locus of P lies
on

(@ 2x+y+xy=2 (b) 4x% +xy+xy+y? =4
© 4x2+y%=4 d x*+y*-x-2y=0

2

[ y? + ZTXy =0 , represents pair of straight lines and slope of one line is twice the other.
a

Then ab: h? is :
(a) 8:9 (b) 1:2 () 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 ? is given by (t is parameter,
teR):
(@ x-a=0 (b)) y-a=0 () x+a=0 (d y+a=0

51. 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 :
5 7

a) — b) 3 c) — d) 1
(@) 2 (b) (© 2 (d)
52. If the axes are rotated through 60° in the anticlockwise sense, find the transformed form of the
equation x? —y2 =a?:
(@) X2+Y?-343 Xy =2a? (b) x2+v2=4d?
(@) Y2 -X2-243 XY =2a? (d) X% -v?+243 Xy =2a>
53. The straight line3x+ y-4=0,x+3y -4=0and x + y =0 form a triangle which is :
(a) equilateral (b) right-angled
(c) acute-angled and isosceles (d) obtuse-angled and isosceles

54. If m and b are real numbers and mb > 0, then the line whose equation is y =mx + b cannot
contain the point:
(@) (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) four

56. If x;,x,5,x5 and y;,y,ys are both in G.P with the same common ratio then the points
(x1,¥1),(x2,y2) and (x3,y3)
(a) lie on a straight line (b) lie on a circle
(c) are vertices of a triangle (d) None of these

57. Locus of centroid of the triangle whose vertices are (acost, asint),(bsint,—bcost) and (1, 0);
where t is a parameter is :
(@ Bx-D2+@3y)2=a?-b2 b Bx-D2+@By)2=a?+b?
(© (Bx+D?+ (3y)2 =a’ +b? (d Bx+D?+ (3y)2 =a? -b?

58. The equation of the straight line passing through (4, 3) and making intercepts on co-ordinate
axes whose sum is —11is :

y x

(@ X Y- tand X+ =11 (b) X Y _qand X +2Y-11
3 -2 1 2 3 -2 1

vy —tand X+ ¥ o1 (d) X Y _qand X+ Y1
3 2 1 2 3 1
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59.

60.

61.

62.

63.
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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:

1 1
(a) (4—2\@,2—«@} (b) (4+2£,2+£J

1 3 1 1 3 1
(@ (4—6\/§,2—3\/§j (d (4+6\/§,2+3\/§j

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) 130

The straight lines3x + y -4 =0,x+3y —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 isosceles

55&}

The orthocentre of the triangle with vertices (5,0),(0,0), (2 Y is :
5 5
(@ (2,3) (b) ( ]

5 NES @ (5 5]
2243 6’243 2’3
All chords of a curve 3x2 — y2 —2x + 4y =0 which subtends a right angle at the origin passes
through a fixed point, which is :

(@ (L,2) (b) (1,-2) © (2,D @ (2,1
64. Let P(-1,0),Q(0,0), R(3,3\/§) be three points then the equation of the bisector of the angle

ZPQR is :

(a) fx+y20 (b) x++/3y=0 (© V3x+y=0 ) x+*26y=o

a Answers B

1.| (b) 2.| (o) 3. (o) 4.| (o) 5. () 6.| (0 7. (b) 8. .| 9. ()| 10.| ()

11.| (d) | 12.|(d)| 13.|(d)| 14.|(c)| 15.|(d)| 16. (b)| 17./(c)| 18./(b)| 19.|(d) | 20.|(a)
21.| (@) | 22.|()| 23.|(c)| 24.|(a) | 25.[(c)| 26.[(b)| 27./(d)| 28.|(a)| 29.|(b) | 30.| ()
31.| (0 | 32.|{(d)| 33.|(c)| 34.|(a)| 35.|(d)| 36.[(d)| 37.|(c)| 38./(c)| 39./(d)| 40.| ()
41.| (d) | 42.|(b) | 43./(d)| 44./(c)| 45.|(a)| 46.|(c)| 47./(d)| 48./(c)| 49./(d)| 50.| ()
51.| (@) | 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. (0)
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Q Exercise-2 : One or More than One Answer is/are Correct N b

1. A line makes intercepts on co-ordinate axes whose sum is 9 and their product is 20 ; then its
equation is/are :
(@) 4x+5y-20=0 (b) 5x+4y-20=0
(c) 4x-5y-20=0 (d) 4x+5y+20=0

2. The equation(s) of the medians of the triangle formed by the points (4, 8), (3, 2) and (5, —6)
is/are :
(@ x=4 (b) x=5y-3
(© 2x+3y-12=0 (d 22x+3y-92=0

. The value(s) of t for which the lines 2x +3y =5,t%x+ty -6 =0 and 3x -2y —1=0 are

concurrent, can be :
(@ t=2 (b) t=-3
(0 t=-2 (d t=3

. If one of the lines given by the equation ax? + 6xy + by =0 bisects the angle between the

co-ordinate axes, then value of (a + b) can be :
(@ -6 (b) 3 (c) 6 @ 12

. 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 ?
(@ B,-6) () (6,-9) (© (0,5 @ @B,-D

. One diagonal of a square is the portion of the line v/3x + y =2+/3 intercepted by the axes. Then

an extremity of the other diagonal is :
(@ 1++3,V3-D (B 1++3,V3+D
© (1-+3,43-1 @ (1-+3,43+D

. Two sides of a rhombus ABCD are parallel to lines y = x + 2 and y =7x + 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:

@ (o, ;’j ® (©,0 © (©,5) @ (©,3)

. The equation of the sides of the triangle having (3,—-1) as a vertex and x —4y + 10 =0 and

6x + 10y — 59 =0 as angle bisector and as median respectively drawn from different vertices,
are :

(@) 6x+7y—-13=0 (b) 2x+9y—-65=0
(c) 18x+13y—-41=0 (d) 6x-7y-25=0

. 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 :
@ 4,49 ® 6,49
(@ (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:
(@) 3x+2y>0 (b) 2x+y+1>0
(¢) 2x+11>0 (d 2x+3y-12>0

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 © 242 @ 32
12. The points A(0,0), B(cos a,sin o) and C(cosf,sin 3) are the vertices of a right angled triangle if:
(a) sin[az_ﬁjz\lﬁ (b) cos[(xz—ﬁj:—\/l5
(0 cos((xz_[sJ:\/lE (d sin(mz_[}):—\/l§
- | Answers | -
1. (a, b) 2.| (a,c,d) 3.| (a,b) 4., (a, 0 5./ (b, d 6. (b, 0

7o (a, b) 8. (b,c,d) 9. (a,0) 10.| (a, b, ) 11. (a, ) 12.|(a, b, c,d)
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¥ Exercise-3 : Comprehension Type Problems ‘ M

Paragraph for Question Nos. 1 to 2

The equations of the sides AB and CA of a A ABC are x +2y =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 A ABC is:

(@ 14 (b) -14 (c) 22 (d -22
2. If P be the orthocentre of A ABC then equation of side BC is :
(@ y+5=0 (b) y-5=0 (c) 5y+1=0 (d 5y-1=0

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 — 3y =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 :
(@ 1 (b) 2 (© 3 (d 4

4. If(x;,y;) and (x5, y,) are the co-ordinates of the point B and C respectively, then the value of
(x1x9 + ¥1Yo)is equal to:

(a) 4 (b) 5 (© 6 (@ 8

Answers

1. (d) 2./ (@ | 3./ 4. (d)
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% Exercise-4 : Matching Type Problems

c—

1.
Column-I Column-ll
(A) | If a,b,c are in A.P, then lines ax + by + c=0 are| (P) -4, -7)
concurrent at:
(B) | A point on the line x + y =4 which lies at a unit distance| (Q) 7,11)
from the line 4x +3y =10 s :
(C) | Orthocentre of triangle made by lines x+y=1, | (R) 1,-2)
XxX—-y+3=0,2x+y=7is
(D) | Two vertice of a triangle are (5, -1) and (-2, 3). If| (S) (-1, 2)
orthocentre is the origin then coordinates of the third
vertex are
(T) (0, 0)
2.
Column-I Column-ll
A n+l/ n P 1
) If Z[zkcr_lJ:BO,thennis equal to (P)
r=1\k=1
(B) | The number of integral values of g for which| (Q) 4
atmost one member of the family of lines given by
(1+2)x+(Q-A)y+2+4r=0 (A is real
parameter) is tangent to the circle
x%+y% +4gx+18x+17y + 4g* =0 can be
(C) | Number of solutions of the equation| (R) 7
sin9x + sin 5x + 2sin? x = 1 in interval (0,m) is
(D) | If the roots of the equation x2+ax+b=0 | (S) 10
(a,beR) are tan65° and tan70°, then (a+ b)
equals.
3.
Column-I Column-II
(A) | Exact value of cos40°(1-2sin10°) = P) l
4
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(B) | Value of A for which lines are concurrent| (Q) 1
xX+y+1=0,3x+2Ay+4=0,x+y-3AL=0 can 2
be

(C) | Points (k,2 —2k),(—k + 1,2k) and (-4 — k,6 —2k)| (R) 3
are collinear then sum of all possible real values of 2
‘K is

D = S 1
(D) Value onsink[n)= (s Y
k=3 6

Answers

1.A->R;B>Q;C—>S;D—>P

2..A—>Q; B>R; C—>S; D->P

3. A—->Q; B>R;, C—>S; D->P
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Q Exercise-5 : Subjective Type Problems ‘ m

1. If the area of the quadrilateral ABCD whose vertices are A(1,1),B(7,—-3),C(12,2) and D(7,21)
is A. Find the sum of the digits of A .

2. The equation of a line through the mid-point of the sides AB and AD of rhombus ABCD, whose
one diagonal is 3x —4y +5=0 and one vertex is A(3,1) is ax + by + ¢ =0. Find the absolute
value of (a + b + c) where a, b, ¢ are integers expressed in lowest form.

3. If the point (o, o #) lies on or inside the triangle formed by lines x2y + xy? —2xy =0, then the
largest value of a is.

4. The minimum value of [(x; — Xx5) 2412 -4/1- xlz —/4x5) 212 for all permissible values of
x; and x, is equal to av'b — c where a, b, c e N, 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* = x2?y? is a union of n different lines, then the value of n is.

7. The orthocentre of triangle formed by lines x + y —1=0,2x + y —1=0and y =01is (h, k), then
1

K2

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 =—xand 2x + 3y =6.

9. Let A=(-1,0),B =(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 (A, ), then
5(h; +A5) is equal to.

10. Given that the three points where the curve y = bx? — 2 intersects the x-axis and y-axis form an
equilateral triangle. Find the value of 2b.

Answers

1., 6 2. 1 3. 1 4. 8 S., 0 6. 3 7. 4

I I
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CIRCLE
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Exercise-1 : Single Choice Problems | m

. The locus of mid-points of the chords of the circle x* —2x + y2 —2y + 1=0 which are of unit
length is :

(@) (x-D%+(y-D?= b (x-D*+(y-D?=2

2

@ (x-D%+(y-D?= (d u—n2+w—nz=§

A= MW

. 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 () 75 (d) 30

. 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 AOAB will be:

(@ xy=x+y++x%+y? (b) xy=x+y—+x?+y?
(© xy+x+y=+x2+y? (d) xy+x+y+yx2+y2=0

. Length of chord of contact of point (4, 4) with respect to the circle x? + y? —2x -2y -7 =0 is:
(@ = () 342 © 3 @ 6
V2

. Let P,Q,R,S be the feet of the perpendiculars drawn from a point (1,1) upon the lines
x+4y=12;x -4y + 4 =0 and their angle bisectors respectively; then equation of the circle
which passes through Q,R, S is :

(@ x2+y%2-5x+3y-6=0 (b) x2+y2-5x-3y+6=0
(© x2+y2—5x—3y—6:0 (d) None of these



282

Advanced Problems in Mathematics for JEE

10.

11.

12.

13.

. From a point‘P’ on the line 2x + y + 4 =0 ; which is nearest to the circle x> + y2 =12y + 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 () \/ﬁ (d) None of these

. Theline2x — y + 1=0is tangent to the circle at the point (2, 5) and the centre of the circles lies
on x —2y = 4. The radius of the circle is:
(@) 35 (b) 5v3
© 245 @ 5v2

. If A(cosa,sina), B(sina, —cosa),C(1,2) are the vertices of a triangle, then as « varies the

locus of centroid of the AABC is a circle whose radius is :

242 f 2 \F
(a) 3 (b) 3 (© 3 (d) 9

. Tangents drawn to circle (x — 1) 2 4 (y-D 2 _5at point P meets the line2x + y + 6 =0 atQ on

the x-axis. Length PQ is equal to :
@ V12 ) ~10 © 4 @ 15

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 :

(@) (17,12) (b) (17,5) (© (17,16) (d) (15,3)

Statement-1: The lines y =mx+1-m for all values of m is a normal to the circle

x2 +y2 -2x-2y=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.

A(1,0) and B(0, 1) are two fixed points on the circle x? + y? =1.C is a variable point on this
circle. As C moves, the locus of the orthocentre of the triangle ABC is :

(@ x2+y%2-2x-2y+1=0 (b) x2+y?-x-y=0

(© x%+y%=4 (d x*+y?+2x-2y+1=0

Equation of a circle passing through (1, 2) and (2, 1) and for which line x + y =2 is a diameter ;
is :

(@ x2+y2+2x+2y-11=0 ) x2+y?-2x-2y-1=0

(@) x2+y2 -2x-2y+1=0 (d) None of these
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14.

15.

16.

17.

18.

19.

20.

21.

22.

The area of an equilateral triangle inscribed in a circle of radius 4 cm, is :
(a) 12cm? (b) 943 em?
(© 8v3cm? (d 12v3 cm?

Let all the points on the curve x2 + y2 —10x =0 are reflected about the line y =x + 3. The
locus of the reflected points is in the form x2 + y2 + gx + fy + ¢ =0.The value of (g + f + ¢) is

equal to :

(a) 28 (b) -28 (c) 38 (d) -38

The shortest distance from the line 3x + 4y =25 to the circle x> + y? =6x — 8y is equal to:
(@ 7/5 (b) 9/5 () 11/5 (d) 32/5

In the xy-plane, the length of the shortest path from (0, 0) to (12, 16) that does not go inside the
circle (x —6)2 +(y —8)% =25 is:

(a) 1043 (b) 1045

(© 10V3 + 531 (d) 10+5n

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) 1/43 (b) 2/3

(© V2 @ 1

The equation of the tangent to the circle x? + y2 — 4x =0 which is perpendicular to the normal
drawn through the origin can be :

(@ x=1 (b) x=2 (© x+y=2 (d x=4

The equation of the line parallel to the line 3x + 4y =0 and touching the circle x2 + y2 =9 in
the first quadrant is :

(@ 3x+4y=15 (b) 3x+4y=45

() 3x+4y=9 (d) 3x+4y=12

The centres of the three circles x2+y2%—-10x+9=0, x%+y?-6x+2y+1=0,
x2+y%2-9x-4y+2=0

(a) lie on the straight line x -2y =5 (b) lie on circle x2+ y2 =25

(c) do not lie on straight line (d) lie on circle x2 + y2 +x+y-17=0

The equation of the diameter of the circle x? + y 2 + 2x — 4y =4 that is parallel to 3x + 5y = 4

is:
(@) 3x+5y=-7 (b) 3x+5y=7
(c) 3x+5y=9 (d) 3x+5y=1
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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 :
(@) 2 () 3 (© 4 (d 5

24. A square OABC is formed by line pairs xy =0 and xy + 1=x + y where'OQ'is the origin. A circle
with centre C, inside the square is drawn to touch the line pair xy =0 and another circle with
centre C, and radius twice that of C, is drawn to touch the circle C; and the other line pair. The
radius of the circle with centre C; is:

V2 ®) 242

=< _2N2
V32 + 1) 3(v2 +1)
2 V2 +1
@ ——— (d
“ 32+ 342

25. The equation of the circle circumscribing the triangle formed by the points (3, 4), (1, 4) and
(3,2)is:
(a) 8x2+8y2%-16x-13y=0 (b) x%+y%2-4x-8y+19=0
(© x*+y?—4x-6y+11=0 (d) x2+y%2-6x-6y+17=0

26. The equation of the tangent to circle x? + y2 + 2gx + 2 fy =0 at the origin is :

@ fx+g=0 (b) gx+ fyr=0 (c) x=0 (d) y=0
27. The line y = x is tangent at (0, 0) to a circle of radius 1. The centre of the circle is :

@ eiter( 5.3 )or(3-3) © st 7 )l )

(c) either [\/, \/1,] [ \/15 s \/15) (d) either(1,0) or (—1,0)

28. The circles x? + y? +6x+6y =0and x> + y2 —12x-12y =0:
(a) cut orthogonally (b) touch each other internally
(c) intersect in two points (d) touch each other externally

29. 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:

o 2B-AD (by AB-AD
/ABZ+AD2 AB + AD
(&) JAB-AD @ _AB-4D
AB? — AD?

30. Radical centre of the circles drawn on the sides as a diameter of triangle formed by the lines
3x-4y+6=0,x-y+2=0and4x+3y-17=0is:
(@ 3,2 (®) B,-2) @ (2,-3) (@ (2,3)
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31.

32.

33.

34.

35.

36.

37.

38.

Statement-1: A circle can be inscribed in a quadrilateral whose sides are 3x -4y =0,
3x-4y=53x+4y=0and3x+4y=7.
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.

If x = 3 is the chord of contact of the circle x? + y? =81, then the equation of the corresponding

pair of tangents, is:

(@) x2-8y2+54x+729=0 (b) x2-8y2 -54x+729=0

() x?-8y?-54x-729=0 (d) x%-8y2 =729

The shortest distance from the line 3x + 4y =25 to the circle x? + y? =6x — 8y is equal to :
7 9 11 7

(@ 3 (b) 5 © 5 (d 5

The circle with equation x? + y? =1 intersects the line y =7x + 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 :

(@) tan_lg (b) cot 1(=1) © tan'1 @ cot_lg

The abscissae of two points A and B are the roots of the equation x2 + 2ax — b% =0 and their
ordinates are the roots of the equation x2 + 2px — g% =0. The radius of the circle with AB as

diameter is ::
(a) \/a?‘+b2+p2+q2 (b) 1/a2+p2
@ +b*+q? (d \/a2+b2+p2+1

Let C be the circle of radius unity centred at the origin. If two positive numbers x; and x, are

such that the line passing through (x;,-1) and (x5, 1) is tangent to C then:

(@ x;x5=1 (b)) x;x,=-1
(C) x1 +X2 =1 (d) 4xle =1
A circle bisects the circumference of the circle x2 + y2 + 2y —3 =0 and touches the line x = y
at the point (1, 1). Its radius is :
3 9
@ = b — © 42 d 3v2
V2 V2

The distance between the chords of contact of tangents to the circle
x2 +y? +2gx+2fy + ¢ =0 from the origin and the point (g, f) is:
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[ 2 2
+ f4-c
@ g+ () %
(C) g2+f2_c (d) \/g2+f2+c
2\/g2+f2 2w/g2+f2
39. If the tangents AP and AQ are drawn from the point A(3,—-1) to the circle
x2 +y2 —3x+2y -7 =0andC is the centre of circle, then the area of quadrilateral APCQ is :
(@ 9 (b) 4 () 2 (d) non-existent

40.

41.

42.

43.

44.

45.

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? =4 s :

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

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-axis

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 v and the other moves clockwise with constant speed 3v. After
leaving (1, 0), the two particles meet first at a point B and continue until they meet next at point
Q. The coordinates of the point Q are:

(@ (1,0 () 0,
© (0,-1) (d (-1,0)

A variable circle is drawn to touch the x-axis at the origin. The locus of the pole of the straight
line Ix + my + n =0 w.r.t the variable circle has the equation:

(a) x(my—n)—ly2 =0 (b) x(my+n)—ly2 =0

() x(my-n)+ ly2 =0 (d) none of these

The minimum length of the chord of the circle x? + y? + 2x + 2y —7 =0 which is passing
through (1,0) is :

(@ 2 b 4 © 242 @ 5

Three concentric circles of which the biggest is x> + y 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:

1 1 242
(a) (0,4) (b) (O,Mj () (0,4} (d) none
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46.

47.

48.

49.

The locus of the point of intersection of the tangent to the circle x? + y? = a?, which include an
angle of 45° is the curve (x? + yz)2 =ra’(x? + y2 —a?). The value of A is:
(@ 2 (b) 4
(© 8 (d) 16
A circle touches the line y = x at point (4, 4) on it. The length of the chord on the line x + y =01is
6+/2. Then one of the possible equation of the circle is :
(@ x2+y2+x-y+30=0 () x2+y%2+2x-18y+32=0
(© x®>+y%+2x+18y+32=0 (d) x?+y%-2x-22y+32=0
Point on the circle x% + y2 =2x + 4y — 4 =0 which is nearest to the line y =2x + 11is :
6 3 6 3
@ (-2 i) ® (12
(©) [1 _ 6 ,—2 - 3} (d) None of these
J5 5

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 2x — y —2 =0. Then the equation of the circle is:

(@ x?+y2—4y+2=0 b) x?2+y%2-4y+1=0

(© x%2+y?-2x-1=0 (d) x2+y%2-2x+1=0
50. If (a,l), [b’;} (c,lj and(d,;j are four distinct points on a circle of radius 4 units then, abcd

a c
is equal to:
(@) 4 (b) /4 (© 1 (d 16
Answers
1.| (a) 2.| (b) 3.| (a) 4. | (b) 5.| (b) 6. (0) 7. (a) 8. (d) 9./ (a) | 10.| (b)

11.| (@) | 12.|(@)| 13.|(¢)| 14.|(d) | 15.|(c)| 16.|(a)| 17./(c)| 18.|(a)| 19.|(d)| 20.|(a)
21.| (c) | 22.|(b)| 23.| ()| 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.| (0)
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¥ Exercise-2 : One or More than One Answer is/are Correct " . jb
1. Number of circle touching both the axes and the line x + y =4 is greater than or equal to :
(@) 1 (b) 2
© 3 (d 4

2. Which of the following is/are true ?
The circles x2 + y2 —-6x—-6y+9=0and x?+ y2 +6x + 6y +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 perpendicular
3. Let ‘o’ be a variable parameter, then the length of the chord of the curve :

(x—sinta)(x-costa)+(y—sinta)(y+cos ta)=0
along the line x =§ can not be equal to :

T T T I
(@ g (b) g (0 Z (d E
4. If the point (1, 4) lies inside the circle x? + y? —6x —10y + p =0 and the circle does not touch
or intersect the coordinate axes, then which of the following must be correct :
(@) p<29 (b) p>25
() p>27 (d p<27
5. The equation of a circle S; =0 is x2 + y2 =4, locus of the intersection of orthogonal tangents

to the circle is the curve C; and the locus of the intersection of perpendicular tangents to the
curve C; is the curve C,, then :

(@) C,isacircle
(b) C,,C, are circles having different centres
(c) Cq,C, are circles having same centres
(d) area enclosed between C; and C, is 8n
6. If two distinct chords drawn from the point (p,q) on the circle x2 + y2 = px + qy (where
pq # 0) are bisected by the x-axis, then :
(@ p2=q? ®) p2>q?
(©) p?<8¢> (d) p?>8q¢>
7.If a=max{(x+2)2+(y-3)%} and b=min{(x+2)% +(y -3)?} where x,y satisfying
x% +y2 +8x—-10y — 40 =0, then :
(@) a+b=18 () a+b=178 (© a-b=42 d) a-b=72v2
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8. The locus of points of intersection of the tangents to x% + y 2 = a? at the extremeties of a chord

of circle x2 + y? =a? which touches the circle x? + y2? —2ax =0 is/are :

(@ y?=a(a-2x)

© x*+y*=(x-a?

(@ (1,-5)

() 5,

() x%=ala=2y)

@ x*+y*=(y-a?
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

(© (=5,-D

(d (-15

10. A square is inscribed in the circle x2 + y2 —2x + 4y —93 =0 with the sides parallel to the
co-ordinate axes. The co-ordinate of the vertices are :

(a) (8,5 (b) (8,9) (o) (-6,5) (d (-6,-9)
- | Answers | -
1.| (a,b,c, d) (a,c, d) 3.| (a,b, ) 4. (a, b) .| (a,¢c,d) (b, d)
7o (b, d) (a, ) 9. (b,d) 10.| (a,c,d)
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@ Exercise-3 : Comprehension Type Problems ‘ B .-

Paragraph for Question Nos. 1 to 3

Let each of the circles,
Slsx2+y2+4y—1=0, stx2+y2+6x+y+8:0,
S, =x2 +y2 -4x -4y -37=0
touches the other two. Let P; , P, , P5 be the points of contact of S; and S,, S, and S5, S5 and
S, respectively and C;,C,,C5 be the centres of S;, S,, S5 respectively.

1. The co-ordinates of P; are :

@ (2,-D ® 2,D © (2,1 @ (-2,-1
2. The ratio oo (AP1P,P3) is equal to :
area (AC,C,C3)
(a) 3:2 (b) 2:5 (¢) 5:3 d 2:3
3. P, and P4 are image of each other with respect to line :
(@ y=x+1 () y=—x (@ y=x (d) y=-x+2

Paragraph for Question Nos. 4 to 6

Let A(3,7) and B(6, 5) are two points. C : x? + y2 —4x -6y -3 =0is 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 :

23 23
5. Equation of the member of the family of circles S that bisects the circumference of C is :
(a) x2+y2—5x—1=0 (b) x2+y2—5x+6y—1=0
(©) x2+y2—5x—6y—1:0 (d x2+y2+5x—6y—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 :

(@) (AB)? (b) (opP)? (©) |(AP)* —(BP)?| (d) (AP)? +(BP)*

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)<0,x+y> 0,x2 + y2 <2}, then the diameter of S is :
@ 2 b) 4 © 2 @ 242
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8.Let S={(x,3):(5-Dx-10+25 y>0,(+5-1) x +/10+12+5 y>0,x? + y2 <9}

10.

then the diameter of S is :

@ %(@ N ®) 3(J5-1) © 342 @ 3

Paragraph for Question Nos. 9 to 10

LetL,,L, and L5 be the lengths of tangents drawn from a point P to the circles x2+y%=4,

x2+y? —4x=0and x? + y2 — 4y =0respectively. IfL‘l1 =L% L% + 16 then the locus of P are

the curves, C; (a straight line) and C, (a circle).

. Circum centre of the triangle formed by C,; and two other lines which are at angle of 45° with

C, and tangent to C, is :
(@ (LD (b) (0,0) © (-L-1 @ (2,2)

If S;,S, and S5 are three circles congruent to C, and touch both C; and C,; then the area of
triangle formed by joining centres of the circles S;,S, and S5 is (in square units)

(@ 2 (b) 4 (o) 8 (d) 16

Answers

. (@ 2./ 3. (0 4. )| 5./ 6.| (0 7.| (a) 8. (d| 9./(b)]10. ()
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@r Exercise-4 : Matching Type Problems

c—

1.

Column-I

Column-ll

(A)

(B)

©

(D)

The triangle PQR is inscribed in the circle x2 + y2 =169.
If Q(5,12) and R(-12,5) then ZQPR is

The angle between the lines joining the origin to the
points of intersection of the line 4x + 3y =24 with circle
(x-3)%+(y-4?%=25

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

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 n /2 at the centre then the angle included
between the tangents at P is

(P)

Q)

(R)

(S)

(T)

n/6

n/ 4

n/3

n/2

Column-I

Column-lIl

A)

(B)

©)

(D)

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 :

The equation of three sides of triangle ABC are x + y =3,
x—-y=5 and 3x+ y=4. Considering the sides as
diameter, three circles S;, S5, S3 are drawn whose
radical centre is at :

If the straight line x -2y + 1=0 intersects the circle
x2+ y2 =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

The equation of three sides of a triangle are
4x+3y+9=0, 2x +3 =0 and 3y —4 =0. The circum
centre of the triangle is :

(P)

Q)

(R)

(S)

(T)

(2

(4: - 1)
(-25,50)

-19 1
8’6

(-1,2)




A->Q;B—>S;C—»>S;D—>S

A->P;B>Q;C>R;D—>S
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@ Exercise-5 : Subjective Type Problems R m

1. Tangents are drawn to circle x2 + y2 =1 at its intersection points (distinct) with the circle
x2+y%2 +(A=3)x+ (21 +2)y +2 =0. 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%=1and x? + y%2 + 4x + 4y —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 B, where p and q are relatively prime

positive integers. Find the value of (p + q).
3. LetS ={(x,y)|x,y eR,x? + y2 —10x + 16 =0}.The largest value of 2 can be put in the form
x

m . .
— where m,n are relatively prime natural numbers, then m? +n? =

n

4. In the above problem, the complete range of the expression x2 + y2 —26x + 12y +210 is
[a, b],then b —2a =

5. If the line y =2 — x is tangent to the circle S at the point P(1, 1) and circle S is orthogonal to the
circle x2 + y2 + 2x + 2y —2 =0, then find the length of tangent drawn from the point (2, 2) to
circle S.

6. Two circles having radii r; and r, 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=5and A =30°; find

1”‘17‘2 .

7. Acircle S of radius‘ @’ is the director circle of another circle S . S; is the director circle of S, and
so on. If the sum of radius of S, S;,S,, S5 .... circles is‘2’and a = (k — Jk), then the value of k is

8. If r; and ry be the maximum and minimum radius of the circle which pass through the point

(4, 3) and touch the circle x2 + y2 =49, then L
)

9. Let C be the circle x? + y2 — 4x — 4y —1=0. The number of points common to C and the sides
of the rectangle determined by the lines x =2, x =5, y =—1land y =5is 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? — 4x + 2y — 20 =0 which is

3).
nearest to 2,5 is :

12. AB is any chord of the circle x2 + y2 —6x —8y — 11 =0 which subtends an angle g at(1,2).If

locus of midpoint of AB is a circle x2 + y 2 —2ax — 2by — ¢ =0 ; then find the value of (a + b + ¢).
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13. If circles x2 + y2 = c with radius v/3 and x2 + y2 + ax + by + ¢ =0 with radius /6 intersect at
two points A and B. If length of AB = /. Find L

- | Answers | -
1. 2 2. 5 3. 25 4. 66 5. 2 6. 5 7. 2
8. 6 9. 3 10. 3 11. 6 12. 8 13. 8

I
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Exercise-1 : Single Choice Problems | m

. Let PQ be the latus rectum of the parabola y? =4x with vertex A. Minimum length of the
projection of PQ on a tangent drawn in portion of parabola PAQ is :
(@ 2 (b) 4
© 2V3 @ 2v2

. A normal is drawn to the parabola y? =9x at the point P(4, 6). A circle is described on SP as
diameter; where S is the focus. The length of the intercept made by the circle on the normal at
point P is :

17 15

(a) A (b) ") (0 4 (d 5

. A trapezium is inscribed in the parabola y? = 4x, such that its diagonal pass through the point

(1,0) and each has length 215 .If the area of the trapezium be P, then 4P is equal to :

(@ 70 (b) 71 (c) 80 (d 75

. The length of normal chord of parabola y? = 4x, which subtends an angle of 90° at the vertex
is:

@ 6+3 b) 742 © 8+2 @ 9+2

. If band c are the lengths of the segments of any focal chord of a parabola y? = 4ax. Then the
length of semi-latus rectum is :

bc 2bc

b
@) b+c ®) b+c
© % (d) /bc

. The length of the shortest path that begins at the point (-1, 1), touches the x-axis and then ends
at a point on the parabola (x — y)% =2(x + y —4), is :

(@ 342 () 5 (©) 4410 (d 13
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7. If the normals at three points P, Q, R of the parabola y? = 4ax meet in a point O’ and S be its

10

focus, then |SP|-|SQ|-|SR|is equal to :

(@ a° (b) a*(s0")
(©) a(so"H? (d) None of these
. Let P and Q are points on the parabola y* = 4ax with vertex O, such that OP is perpendicular to
4/3_4/3
OQ and have lengths r; and r, respectively, then the value of N is:
r12/3 4 r22/3
(a) 16a* () a® (© 4a (d) None of these
. Length of the shortest chord of the parabola y? = 4x + 8, which belongs to the family of lines
A+My+A-Dx+2(1-A)=0,is:
(@ 6 (b) 5 (© 8 @ 2
. If locus of mid-point of any normal chord of the parabola :
2
y? =4xisx—a:i+y—;
y: o

11.

12.

13.

14.

15.

where a, b, ce N, then (a + b + ¢) equals to :

(@ 5 (b) 8 () 10 (d) None of these

Let tangents at P and Q to curve y? —4x —2y +5=0 intersect at T. If S(2,1) is a point such
that (SP) (SQ) =16, then the length ST is equal to :

(a) 3 (b) 4 () 5 (d) None of these

Abscissa of two points P and Q on parabola y ? = 8x are roots of equation x% —17x + 11=0. Let
Tangents at P and Q meet at point T, then distance of T from the focus of parabola is :

@ 7 (b) 6 (© 5 (d) 4

If Ax + By =1is a normal to the curve ay = x?, then :

(a) 4A%*(1-aB)=aB? (b) 4A*(2 +aB)=aB’

(© 4A%*(1+aB)+aB*®=0 (d) 2A%2-aB)=aB’

The equation of a curve which passes through the point (3, 1), such that the segment of any

tangent between the point of tangency and the x-axis is bisected at its point of intersection with
y-axis, is :

(a) x=3y2 (b) x2 =9y () x=y2+2 (d 2x=3y2+3

The parabola y = 4 — x has vertex P. It intersects x-axis at A and B.If the parabola is translated

from its initial position to a new position by moving its vertex along the line y = x + 4, so that it
intersects x-axis at B and C, then abscissa of C will be :

(@ 3 (b) 4 (© 6 @ 8
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16.

17.
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A focal chord for parabola y? =8(x + 2) is inclined at an angle of 60° with positive x-axis and

intersects 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 :

8 16+/3 16
(a 3 (b) 5 (@ 3 (d) 83

The Director circle of the parabola (y-2) 2-16(x+7) touches the circle
(x-D?+ (y+ )2 :rz, then ris equal to :

(a) 10 (b) 11 () 12 (d) None of these

18. The chord of contact of a point A(x 4, ¥ 4) of y? = 4x passes through (3, 1) and point A lies on
x2 +y2? =52 Then:
(@) 5x% +24x, +11=0 (b) 13x3 +8x, —21=0
(¢) 5x% +24x, +61=0 (d) 13x% +21x, —31=0
Answers
1. (D) 2.| (b) 3./ (d) 4. (a) 5./ (b) 6.| (a) 7.| (0 8..@| 9. (0] 10.|(b)

11.

()| 12.|(@ | 13./(d)| 14./(d)| 15.|(d)| 16.|(c)| 17./(0)| 18.|(a)
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¥ Exercise-2 : One or More than One Answer is/are Correct D

Are

1. PQ is a double ordinate of the parabola y* = 4ax. If the normal at P intersect the line passing
through Q and parallel to x-axis at G; then locus of G is a parabola with :
(a) vertex at (4a,O0)

(c¢) directrix as the line x —3a =0

(b) focus at (5a,0)
(d) length of latus rectum equal to 4a

| Answers |

1.| (a,b,c, d)
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@ Exercise-3 : Comprehension Type Problems ‘ M

Paragraph for Question Nos. 1 to 3

Consider the following lines :

Li:x-y-1=0

Ly:x+y-5=0

Ly:y—-4=0
Let L, is axis to a parabola, L, is tangent at the vertex to this parabola and L5 is another
tangent to this parabola at some point P.

Let‘C’ be the circle circumscribing the triangle formed by tangent and normal at point P and
axis of parabola. The tangent and normals at the extremities of latus rectum of this parabola
forms a quadrilateral ABCD.

1. The equation of the circle ‘C’ is :

(@ x2+y%?-2x-31=0 () x%2+y%2-2y-31=0

(0 x2+y2 —-2x-2y-31=0 (d x2+y2+2x+2y=31
2. The given parabola is equal to which of the following parabola ?

(a) y*=16v2x ) x* =412y

© y*=-/2x (d) y?=8+2x
3. The area of the quadrilateral ABCD is :

(a) 16 (b) 8 (c) 64 (d) 32

Answers

(el el sfel | [ [ ][ 1] ]|
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c—

1.
Column-| Column-ll
2 2 P 2
(A) | The equation of tangent to the ellipse ;—5 + }1,—6 =1which () V2
cuts off equal intercepts on axes is x — y =a where | a|
equal to
(B) | The normal y=mx-2am —am?® to the parabolal (Q) V3
y?2 = 4ax subtends a right angle at the vertex if| m | equal
to
(C) | The equation of the common tangent to parabolal (R) V8
yz =4xand x? = 4yisx+y + L =0, then k is equal to
V3
(D) | An equation of common tangent to parabola y2 =8x (S) J41
and the hyperbola 3x2 — y2 =3 is 4x -2y + S =0,
V2
then k is equal to
(§y) 2

2. From point P(12, 0) three normal PA, PB and PC are drawn to the parabola y2 =16x where A,

B, C lying on the parabola.

Column-| Column-ll
(A) | Area of AABC P) 32
(B) | If centroid of AABC is (x, y) then 9x + 7y is equal to Q) 24
(C) | If circumcenter of AABC is (a, ) then 2a + 3 is equal to | (R) 16
(D) | Circum-radius of AABC is (S) 20
§y) 10

Answers

1. A>S;B—>P;C>Q;D>R

2. A->P;B>Q;C—>S;D>T
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@ Exercise-5 : Subjective Type Problems R M

1. Points A and B lie on the parabola y =2x2 + 4x — 2, such that origin is the mid-point of the line

segment AB. If ‘U be the length of the line segment AB, then find the unit digit of [2.

2. For the parabola y = —x2,leta<0andb>0;P(a,—a?)and Q(b, - b?).Let M be the mid-point

of PQ and R be the point of intersection of the vertical line through M, with the parabola. If the
ratio of the area of the region bounded by the parabola and the line segment PQ to the area of

the triangle PQR be &; where A and p are relatively prime positive integers, then find the value
n

of (A +):
3. The chord AC of the parabola y? = 4ax subtends an angle of 90° at points B and D on the
parabola. If points A, B, C and D are represented by (ati2 ,2at;),i=1,2,3, 4 respectively, then

find the value of f2 14 .
ty +tg3
) | Answers | -
1 8 2. 7 3 1

I I [
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ELLIPSE
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Exercise-1 : Single Choice Problems | m

2 y2

. If CF be the perpendicular from the centre C of the ellipse Xy r 4 1, on the tangent at any
point P and G is the point where the normal at P meets the major axis, then the value of
(CF -PG) equals to :

(@) 5 (b) 6 (c) 8 (d) None of these

2 2

. The minimum length of intercept on any tangent to the ellipse XY qeut by the circle

x? +y2 =25is:

(@ 8 () 9 () 2 (d) 11
. The point on the ellipse x? + 2y 2 =6, whose distance from the line x + y =7 is minimum is :
(a (2,3 ) 2,1 (© (1,0 (d) None of these

. If lines 2x + 3y =10 and 2x —3y =10 are tangents at the extremities of a latus rectum of an
ellipse; whose centre is origin, then the length of the latus rectum is :

110 1 120
@ ® > © @ >
. The area bounded by the circle x? + y2 =a? and the ellipse % + 2/22 =1lis equal to the area of
another ellipse having semi-axes :
(@ a+bandb (b) a—-banda (¢) aandb (d) None of these
. If F; and F, are the feet of the perpendiculars from foci S; and S, of the ellipse ﬁ + y—z =1lon

the tangent at any point P of the ellipse, then :
(@) SyF; +S5F522 (b) SyF; +S,Fy 23 (c) SyF; +S,F526 (d) SyF; +S,F5>8
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10.

. Consider the ellipse

2 y2

X
f(k? +2k +5) " flk+11)

function, then the value of k for which major axis coincides with x -axis is :

=1, where f(x) is a positive decreasing

(@ ke(-7,-5) (b) ke(-5,-3) (¢ ke(-3,2) (d) None of these
2 2
. Ifarea of the ellipse >1C—6 + y—z =linscribed in a square of side length 5v/2 is A, then 4 equalsto:
b T
(a) 12 (b) 10 (c) 8 (@ 11

. Any chord of the conic x? + y2 + xy = 1passing through origin is bisected at a point (p, g), then

(p+q+12)equalsto :

(@ 13 (b) 14 (o) 11 (d 12

Tangents are drawn from the point (4, 2) to the curve x2 +9y2 =9, the tangent of angle
between the tangents :

5V17 10 5 17
- | Answers | :
1. (0 2.| (a) 3./ (b) 4. (c) 5. (b) 6. (d) 7.| (c) 8.| (a) 9. (d)| 10.| (c)




Ellipse 305

- . -

@ Exercise-2 : Comprehension Type Problems ‘ B .-

Paragraph for Question Nos. 1 to 2

An ellipse has semi-major axis of length 2 and semi-minor axis of length 1. It slides between
the 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) x2+y2 =3 (b) x2+y2=5
© (x-2*+(y-D*=5 @ (x-2?+(y-D*=3
2. The locus of the foci of the ellipse is :

(a) x2+y2+i+i=16 (b) x2+y2+i—i=2\/§+4

PRI PO
2 2 1 1 2 2 1 1

() x“+y -y 2=2«E+4 (d x°-y +—2——2=2«E+4

X Yy X y

Paragraph for Question Nos. 3 to 5

A coplanar beam of light emerging from a point source have the equation
Ax—y+2(1+A) =0, VAeR ; the rays of the beam strike an elliptical surface and get
reflected inside the ellipse. The reflected rays form another convergent beam having the
equation pux — y + 2(1—p) =0,V p € R. Further it is found that the foot of the perpendicular
from the point (2, 2) upon any tangent to the ellipse lies on the circle x? + y? —4y -5=0

3. The eccentricity of the ellipse is equal to :
1 1 2 1
a) — b) — o = d) =
(@) 3 (b) 73 (© 3 (d 5
4. 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 :

(@ 45 ®) 5
© 345 @ 2v5
5. The least value of total distance travelled by an incident ray and the corresponding reflected ray
is equal to :
(@ 6 () 3
@© 5 d 245
Answers

1., (b) 2. (a) 3. (9 4. (d) 5./ (a)
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@r Exercise-3 : Matching Type Problems

-

1.
Column-| Column-li
(A) | If the tangent to the ellipse x2 + 4y2 =16 at the point| (P) 0
P(4cos¢d,2sing) is a mnormal to the circle
x2+y%-8x-4y=0 thengmay be
(B) | The eccentric angle(s) of a point on the ellipsel (Q) cos~! ( 2 j
x? +3y? =6 at a distance 2 units from the centre of the 3
ellipse is/are
(C) | The eccentric angle of point of intersection of the ellipse| (R) T
x2 + 4y? =4 and the parabola x? + 1=y is 4
(D) | If the normal at the point P(y/14 cos0,+/5sin6) to the (S) ST
%2 yz 4
ellipse I + 5 1 intersect it again at the point
Q(+/14 cos 20, /5 sin 20), then 0 is
(T T
2
Answers
1. A->P,R;B>R,S;C>T;D>Q
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¥ Exercise-4 : Subjective Type Problems F o m

2 2
1. For the ellipse 5 + yT =1.Let O be the centre and S and S’ be the foci. For any point P on the

ellipse the value of PS. PS'd? (where d is the distance of O from the tangent at P) is equal to

2 2
2. Number of perpendicular tangents that can be drawn on the ellipse X 1Y _1from point
(6, 7) is
- | Answers | -
1 36 2 0

I
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HYPERBOLA

= = =

Exercise-1 : Single Choice Problems ‘ m

. The normal to curve xy =4 at the point (1, 4) meets the curve again at :
1 1
(@ (-4,-D (b) [—8,—2J © (—16,—4] @ (-1,-4)

.Let PQ :2x +y +6 =0 is a chord of the curve x? —4y? = 4. Coordinates of the point R(a.,p)

that satisfy & + B2 — 1< 0; such that area of trianlge PQR is minimum); are given by :
1 -1
(@) (b)
[I G j (I Vs j
1 -1
© @
(I V5 j (I V5 j

2 2
. If y=mx + c be a tangent to hyperbola L A 1, then least value of 16 m?
A2 3 4% )2
equals to :
(@ 0 (b 1 (© 4 @ 9

2 2

. Let the double ordinate PP’ of the hyperbola XT _y? =1 is produced both sides to meet

asymptotes of hyperbola in Q and Q. The product (PQ)(PQ") is equal to :
(@ 3 (b) 4 (0 1 (d 5
. If eccentricity of conjugate hyperbola of the given hyperbola :
|\/(x—1)2 +(y-2)2 —\/(X—5)2 +(y=-5?2|=3
is e/, then value of 8¢’ is :
(a) 12 (b) 14 () 17 (d 10
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2 2
6. A normal to the hyperbola XT - yT = 1has equal intercepts on positive x and positive y-axes. If

2 2
this normal touches the ellipse x—z + y—z =1, then 3(a2 + b2) is equal to :
a b
(@ 5 (b) 25 (c) 16 (d) None of these
7. Locus of a point, whose chord of contact with respect to the circle x2 + y2 =4 is a tangent to

the hyperbola xy =1is a/an :

(a) ellipse (b) circle
(c) hyperbola (d) parabola
2 2
8. Let the chord xcosa + ysina = p of the hyperbola ){—6 ~ Y _1 subtends a right angle at the

centre. Let diameter of the circle, concentric with the hyperbola, to which the given chord is a

tangent is d, then % is equal to :

(2 4 (b) 5 () 6 @ 7
9. If the tangent and normal at a point on rectangular hyperbola cut-off intercept a; , a, on x-axis
and b, , b, on the y-axis, then a;a, + b; b, is equal to :

@ 2 (b) % © 0 @ -1

| Answers |

1.| (0 2.|(b)| 3./ (| 4./(@| 5./D 6.| (b) 7.| (© 8. 9./ (@
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\

—

Exercise-2 : One or More than One Answer is/are Correct i : b

1.

A common tangent to the hyperbola 9x? —16y? =144 and the circle x? + y% =9 is/are :
3 15 2 25
(a) y= X+ — ((»)) y:?) x4+ ==
N7 7 \V7 V7
3 2 25
© yzz\fxnsﬁ (d) y=-3|x+2
7 W7t

. Tangents are drawn to the hyperbola x2 — y? =3 which are parallel to the line 2x + y + 8 =0.

Then their points of contact is/are :

@ @2, (b) (2,-D
© 2,-D @ 2,1
. If the line ax + by + ¢ =0 is normal to the curve xy =1, then:
(@ a>0,b>0 (b) a>0,b<0
(¢) b<0,a<0 (d) a<0,b>0
. A circle cuts rectangular hyperbola xy = 1in the points (x,., y,),r=1,2,3, 4 then :
@ y1y2y3y4=1 (b) x1x9X3x4 =1
(@ x1X3X3X4 =Y1Y2Y3Y4="1 (d) y1¥2Y3y4=0
: | Answers | -

(b, d) 2. (b,d) 3. (b,d 4., (a,b)
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- . -

@r Exercise-3 : Comprehension Type Problems ‘ B .-

Paragraph for Question Nos. 1 to 3

A 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 :
(@) x*=4y ) x2=16y
(© x2:12y (d y2:8x

2. If tangents are drawn to the curve C, then the locus of the midpoint of the portion of tangent
intercepted between the co-ordinate axes, is :

(@) x*=4y ) x%=2y
(© x%2+2y=0 (d) x%2+4y=0

3. Area of the equilateral triangle, inscribed in the curve C , and having one vertex same as the
vertex of C is :

(a) 76843 (b) 77643
(0) 760+/3 (d) None of these
- Answers -

1.| (b) 2. (o) 3. (@
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¥ Exercise-4 : Subjective Type Problems B . v

2 2 2 2
x x
1. Let y =mx + c be a common tangentto——y—zland—+ Y

=1, then find the value of

T)’l2 +C2.

2. The maximum number of normals that can be drawn to an ellipse/hyperbola passing through a
given point is :

3. Tangent at P to rectangular hyperbola xy =2 meets coordinate axes at A and B, then area of
triangle OAB (where O is origin) is :

. | Answers |

1., 8 2. 4 3.| 4

I I
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22. Compound Angles
23. Trigonometric Equations
24. Solution of Triangles

25. Inverse Trigonometric Functions
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COMPOUND ANGLES

= = =

Exercise-1 : Single Choice Problems ‘ m

.| cos* = —sin* * equals :
24 24

1 6 -2 6 2 3+1
@ — by Y612 (o Y62 @ Y3+
V2 4 4 2
. Ifasinx + bcos(c + x) + bcos(c — x) =a,,a > a, then the minimum value of |cosc] is :
2 2 2 2 2 2 2 2
@ 5 ® 5 © G
b 2b 3b 4b

. If all values of x € (a, b) satisfy the inequality tan xtan3x < -1,x € (0,;) , then the maximum

value (b—a) is :

K by & E K3
(a) 12 (b) 3 @] 6 (d) 4
8
. Ztan(rA) tan((r + 1) A) where A =36°is :
r=1
(a) -10 -tanA (b) -10+tanA () -10 (d) -9

. Let f(x) =2cosec 2x + sec x + cosec x, then minimum value of f(x) for x € [0,;) is :

1 2 1 2
@ —— b) —— () —— d ——
V2 -1 V2 -1 V2 +1 V2 +1
. The exact value of cosec 10° + cosec 50° — cosec 70° is :
(@ 4 (b) 5 (c) 6 @ 8

LI u :\/a2 cos® 0+ b%sin?0 + \/a2 sin?0 +b%cos?0, then the difference between the
maximum and minimum values of u? is given by :

(@) 2(a®+b%) (b) 2+va? +b? (© (a+b)? (d) (a-b)?
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: n n Van = Vaa 1 Up
8. Ifu, =sin(nB)sec” 6,v,, =cos(nb)sec” O,ne N,n #1, then —"— + —— =
Upq nvy
1 1
(a) —cotf + —tan(no) (b) cotH + —tan(no)
n n
(¢) tan0 + 1tan(ne) (d) —tan® + tan(n6)
n n
9. If acos? 3o + beos* o =16 cos® o + 9 cos? a is an identity, then
(@) a=1,b=24 (b) a=3,b=24 (¢) a=4,b=2 (d) a=7,b=18
10. Maximum value of cos x (sin x + cos x) is equal to :
@ 2 ®) 2 © ‘5; ! () V2 +1
11. If sin A \F and cosA £ ,0<A,B< — " then tan A + tan B is equal to :
sin B cosB 2
(@) \f (b) \f (©) M () M
J5 V3
12. Let 0 < a,B,y,8 < w where § and y are not complementary such that

13.

14.

15.

2cosa + 6cosP +7cosy+9cosd =0

and 2sino —6sinf + 7siny —9sind =0
cos(a +8) m . y ..
—————=— where m and n are relatively prime positive numbers, then the value of
cos(B+y) n
(m +n)is equal to :
(a) 11 (b) 10 (@ 9 (d) 7
If-t<6< —E,then \/1_51.119 +\/1+s.1n9 is equal to :
2 1+sin6 1-sin6
0 0
(a) 2secH (b) —2secO (c) 2sec £ (d) —sec 5
3 ) r
IfA= Z:(:osZﬂ and B = Zcosz—n ,then :
r=1 7 r=1 7
(@ A+B=0 (b) 2A+B=0 (c) A+2B=0 (d) A=B

In a A PQR (as shown in figure) if
x:y:z =2:3:6, then the value of ZQPR is :
T T
T b) =~
(a) 6 (b) 4
T T
r o) I
(@ 2 (d) 5
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

3 3 r
IfA= Zcoszﬂ and B = Zc052—7T ,then :
r=1 7 r=1 7
(@ A+B=0 (b) 2A+B=0 (c) A+2B=0 (d A-B=0
Let f(x) =sinx +2 cos? X; g <x< 2?11’ then maximum value of f(x) is :
3 5
a) 1 b) = c) 2 d) =
(@) (b) > () (d 5
In A ABC,ZC :23—7t then the value of cos? A + cos? B —cos A -cos B is equal to :
3 3 1 1
a) — b) = c) — d) —
(a) 4 (b) 5 () 5 (d 4
The number of solutions of the equation 4 sin? x +tan? x + cot? x + cosec >x =6 in [0,2n] :
(@ 1 (b) 2 (© 3 d 4
If sin A,cos A and tan A are in G.P, then cos® A + cos? A is equal to :
(a 1 (b) 2 (o) 4 (d) none
Range of function f(x) = sin[x + gj + cos(x - g) is:
@ [-v2,42] ®) V23 + 1,423 + D]
© [_B+1 B @ | Y31 V31
V2 2 V2 2
The value of
tan(log , 6) -tan(log , 3) -tan 1is always equal to :
(a) tan(log, 6) +tan(log, 3) +tanl (b) tan(log, 6) —tan(log, 3) —tan1
(c) tan(log, 6) —tan(log, 3) +tanl (d) tan(log, 6) +tan(log, 3) —tan1
In a triangle ABC, side BC =3, AC =4 and AB =5. The value of sin A + sin2B +sin 3 C is equal
to:
24 14 64
a) — b) — c))y — d) none
(@) ot (b) o5 () o5 (d)

cosAcosC +cos(A +B)cos(B +C)

If A+ B +C =180°, then - - simplifies to :
cosAsinC —sin(A + B)cos(B + C)

(a) —cotC (b) O (¢) tanC (d) cotC

If a + y =2 then the expression Sne —smy simplifies to :

COSy —Ccosa

(a) tanP (b) —tanp (c) cotP (d) —cotP
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

The product cos > |{ cos X |-{ cos X |...... cos > is equal to :
2 4 8 256
sin sin sin sin x
(@) — (b) — 5 © 5 @
128 sin—— 256sin—— 128 sin—— 512sin ——
256 256 128 512
The value of the expression
sin7a + 6sin5a + 17sin3a + 12sino .
- - - , Where . =— is equal to :
sin6a + 5sin 4o + 12 sin 20 5
1 5+1 5+1 5-1
(@) L (b) I () /5 (d) 5
2 2
Ina trlangle ABC if Ztan A= ZtanA tan B, then largest angle of the triangle in radian will
be :
2n o m 3n
a) — b) — c) — d) —
(@ 3 (b) 3 (© 5 (d 4
Which one of the following values is not the solution of the equation
108 i (] €08 x|) +108| o5 ([sin X |) =2
7m 117'C 3n 3n
a) — b) — c) — d) —
(@ 4 (b) © y (d) 4
Range of f(x) —sin® x + cos6 xXis:
1 13 3
a) |—,1 b o |=,1 d) [1,2
()[4} (){44} ()[4} (d [1,2]
If y = 2sina _ then 1—cosoc‘+s1noc is equal to :
1+ cosa +sina 1+sina
1
(@) y ® ¥ © 1-y (d 1+y
tan® A cot> A .
If + =psec Acosec A + gsin Acos A, then :
l1+tan?A 1+cot?A
(@ p=2,9=1 () p=Lg=2 (© p=1q=-2 (d) p=2,9=-1
If © lies in the second quadrant. Then the value of\/ —sin® + \/ 1+sinb, is equal to :
1+sin6 1-sin®
(a) 2secO (b) —2secH (¢c) 2cosecO @ 2
If y =(sin® + cosec 0) 2 1 (cos0 +sec0) 2, then minimum value of y is :
(a) 7 (b) 8 (© 9 (d) none of these
If logssinx —logscosx —logs(l-tanx) —log;(1+tanx)=-1, then tan2x is equal

(wherever defined)

@ -2 (b) % © % @ 6

to
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36. Ifsin 0 + cosec 6 =2 , then the value of sin® 6 + cosec 20 is equal to :

(a) 2 (b) 24 (0 28 (d) more than ox
37. Iftan® 0 + cot > 6 =52, then the value of tan? 8 + cot 2 0 is equal to :
(@ 14 (b) 15
(c) 16 (d 17
38. The maximum value of log 5, (3 sin x — 4 cos x + 15) is equal to :
(@) 1 (b) 2 (© 3 @ 4
39. If x2 + y2 =9 and 4a? +9b? =16, then maximum value of 4a2x? +9b%y? —12abxy is :
(a) 81 (b) 100 () 121 (d) 144

40. If A= \/ sin2 —sin+/3 ,B= \/ cos2 —cos+/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 numbers
41. The number of real values of x such that
(2 ¥ +27F —2c0sx)(3¥ ™ +37* ™ +2cosx) (5™ +5 " —2cosx) =01s :

(@ 1 (b) 2 (¢) 3 (d) infinite
42. The equation e*"* —¢~*"X _4 =0 has :

(a) infinite number of real roots (b) no real roots

(c) exactly one real root (d) exactly four real roots

43. If t<a < 3?“, then the expression \/4 sin® a +sin? 200 + 4 cos? [Z —;j is equal to :

(a) 2+4sina (b) 2 —-4cosa () 2 (d) 2—-4sina
44. [cosTc —sin nj (tan7t + cot nj =
12 12 12 12
@ = () 442 © 2 (d) 242
V2
45. tan(100°) +tan(125°) + tan(100°) tan(125°) =
(@ 0 ) % © -1 @ 1

8 6 &

46. If sin x + sin? x =1, then cos® x + 2¢cos® x + cos* x =

(a) 2 (b) 1 © 3 (d)%

47. The maximum value of log 5 (3x + 4y), if x?+y?=25is:
(@ 1 () 2 (© 3 @ 4
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48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

The number of values of 6 between - and 3775 that satisfies the equation

5cos26+2coszg+1:0is :

(a) 3 (b) 4 () 5 (d) 6
Given that sinf = g ,0<B < rand tanp > 0, then ((3sin(a + ) — 4 cos(a +B)) cosec a. is equal
to:
(@ 2 (b) 3 () 4 (d 5
The maximum value of sin[x + g) + cos(x + gj for x {0,;} is attained at x =
T T T T
a) — b) — o — d) —
(a) 12 (b) 6 (@ 3 (d) 2
The values of ‘ @’ for which the equation sin x (sin x + cos x) = a has a real solution are
(@) 1-v2<a<1++2 (b) 2-+3<a<2++3
(© 0<a<2++3 (d 1_2ﬁ3asl+2ﬁ
The value of cos 12° cos 24° cos 36° cos 48° cos 60° cos 72° cos 84° is :
1 1 1 1
a) — b) — c) — d) —
(@) 64 () 128 © 256 ()512
The ratio of the maximum value to minimum value of 2 cos? 0 + cos0 + 1is :
(a) 32:7 (b) 32:9 (© 4:1 d 2:1

If all values of x € (a, b) satisfy the inequality tan xtan3x < -1, x € (0,;) , then the maximum

value (b —a) is :
T

L3 T L4 L4
(@ - ) © ¢ @ 7

If a regular polygon of ‘n’ sides has circum radius = R and inradius = r ; then each side of polygon
is :

@ (R+71) tan[“) () 2(R+7) tan(n]
2n 2

n
© (R+1) sin[nj @ 2R+ cot(nj
2n 2n
The value of cos 12°+ cos 84°+ cos 156°+ cos 132° is:
1 1 1
= b) —= 1 d) =
(@ : (b) 5 @] (d) 5

sin @ +sin(36) N sin(96) +sin(276) _
cos(30) cos(90) cos(270) cos(810)
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58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

sin(810) b sin(800)
2c0s(800) cos0O 2c0s(810) cosO
sin(810) d sin(800)
cos(800) cosO cos(810) cos O
The value of (sin nj (4 + sec nj is:
9 9
1
(@) - (b) ~2 © 1 @ 3
2
dy . (xn . . . . W
If T sin 2% cos(xm) , then y is strictly increasing in :
57 13
a) (3,4 b) | =, =~ o (2,3 dl=,2
@ G4 ()(22) © (2,3 ()(sz
Smallest positive value of 0 satisfying the equation 8 sin 6 cos 26 sin 30 cos 46 = cos 60 is :
I T Y
a) — b) — c) — d) None of these
(@) 13 (b) 22 () 2 (d)
If an angle A of a triangle ABC is given by3tan A + 1=0, thensin A and cos A are the roots of the
equation
(a) 10x* -2410x+3=0 (b) 10x% -2410x-3=0
(© 10x? +2410x+3=0 (d) 10x? +2v10x -3 =0
20 cnn2
If 6 is an acute angle and tan 0 = 1 , then the value of LosceglV scc” g is:
J7 cosec? 0 +sec? O
(@ 3/4 (b) 1/2 () 2 (d) 5/4
If 2cos0 +sin@ =1, then 7 cos0 + 6 sin O equals
(a) lor2 (b) 20r3 (c) 2or4 (d 2o0r6
If sin 0 + cosec 0 =2 , then the value of sin® 6 + cosec 80 is equal to :
(a) 2 (b) 24 (0 Pt (d) more than 28
If tan> 0 + cot > © =52, then the value of tan? 6 + cot? 0 is equal to :
(@ 14 (b) 15 (c) 16 (d 17
If ABCD is a cyclic quadrilateral such that 12tan A —5=0 and 5cosB + 3 =0 thentanC + tan D
is equal to :
21 11 11 21
a) — b) — 0 —— d) ——
()12 ()12 © 3 d B

Ifg< 0< 3775 then tan? 0 —sin? 6 is equal to :

(a) tan0Osin® (b) —tan0sin® (¢) tan0 —sin® (d) sin® —tan0
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sin 10°+sin 20°

68. The value of ————————— equals
cos 10°+cos 20°
@ 2+43 (b) V2 -1 © 2-43 ) V2 +1
69. The expression cos® 0 + sin® 6 + 3 sin? 0 cos? 0 simplifies to :
@ o b 1 (© 2 (d 3
. 2
20. s%nx+cosx_sec x+2:,wherexe O,E
SinXx —CoSX tan? x —1 2
1 2 2 2
@ ——— b)) ——— (0 ——— d) —
tanx +1 1+tanx 1+ cotx 1-tanx
71. If cota + ot (270°+a) —2c0s(135°+a.) cos(315°—a) =A cos2a, where a. € O,E ,then ) =
cot o —cot (270°+a) 2
(@ o0 () 1 () 2 d 4

. sina +cosa T T M) .
72. The expression ——————tan| — +a |+ l,a €| —— ,— | simplifies to :
cosa —sino 4 4 4

(a) cosecZ(Z—aj (b) secz[Z—aJ (¢) tan? [Z—aj (d) cotz(Z—oc)

tano + sina

73. The value of expression —————— for a. = Tis:
2cos2 4
cos” —
2
(a) 4 (b) 3 () 2 @1
74. cos2a —cos3a —cos 4a + cos 5a simplifies to :
(a) —4sin il sin o cos 7—“ (b) 4sin @ sin o cos 7—“
2 2 2
.o . 7o . o . 7o
(¢) —4sin 5 sin %) cosa, (d) —4sinocos B sin —

75. The expression (sec Asec B + tan Atan B) 2_ (sec Atan B + tan A sec B) 2 s simplified to :

1 1

a) — b) 2 = d) 1

(a) > (b) (© 5 (d)

76. Ifcosecx:i,cotx:—i,xe [0,27], then cos x + cos2x +cos3x +..... +cos100x =
V3 V3

1 1 NG V3
- b) —= _N2 a) =2

(a) 3 (b) - (@ 5 (d 3

10
77. The value of Z:cos3 (Zj is equal to :
r=0

7 9 3 1
_’ b) -2 _2 =
(@ 3 (b) 3 © 3 d 3
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1-45sin10°sin 70° i -

78. The value of the expression -
2sin10°

(@ 1 (b) 2 (© 3 @ f

79. If x, y € R and satisfy (x + 5)% + (y —12)% =142, then the minimum value of x> + y? is :

(a) 2 b 1 © 3 @ 2
80.1If 0,, 6, and 64 are the three values of 6 €[0,2n] for which tan8 =) then the value of

tan 6?1 tan 6—2 + tan 9?2 tan 9?3 + tan 6?3 tan 9?1 is equal to (A is a constant)

(@ -3 (b) -2 (0 2 @ 3
81. Iftanazé,a>b>Oand if0<oc<ﬁ,then1/a+b +1{a—b is equal to :
a 4 a->b a+b
() 2sino (b) 2cosa © 2§ina @ 2c.osoc
\Jcos2a ~/cos22a. \/sin 2o +/sin 20

82. Minimum value of 3sin0 + 4 cos0 in the interval [0,;} is :

(a) =5 ®) 3 © 4 @ é

83. If f(n) = ﬁcos r,ne N, then
r=1
@ |fm|>]f(n+D]| ) f(5)>0 (@ f(H>0 @ | f()|<|f(r+ D]
2 252
84. Iftan A + sin A = p and tan A —sin A = q, then the value ofu is :
pq
(a) 16 (b) 22 (c) 18 (d) 42

. . i i T
85. Let t; =(sina) “**,ty =(sina) ", t5 =(cosa) “**,t4 =(cosa)*™*, where o € (0,4] , then
which of the following is correct
(@) t3>t; >ty (b) ty>ty>1t; (€ ty>t1>t, (d) t; >ty >ty

86. Ifcos A = % , then the value of expression 32 sin%sin% is equal to :
(a 11 (b) -11 () 12 (d 4
87. If cos(a +B) + sin(a —B) =0 and tanf =ﬁ; then tan 3o is :

(@ 2 (b) 1 (© 3 (d) 4

88. If2* =37 =677, the value ofl+l+lis equal to :
X y 2

(a) O (b) 1 (0 2 (@ 3
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89. Leta,B besuchthat t<a —f <37

If sina + sinf = J2 and cosa + cosP = _z then the value of cos| & i is:
65 65 2
-3 3 6 6
@ —— b)) — © — d ——
~130 ~130 65 65

90. If p= \/a2 cos?0+b?sin? 6 + \/a2 sin® 0 + b2 cos? 0 then the difference between maximum

and minimum values of p? is :

(@ 2(a? +b?) (b) (a+b)? (© 2va® +b? (d) (a-b)2
n . r
91. If P =(tan(3"'0) —tan®) and Q = w, then
ocos(370)
(a) P=2Q (b) P=3Q (¢) 2P =Q (d 3P =Q
92. I 270°< 0 < 360°, then find /2 + /2 (1 + cos )
(a) -2 sin(i] (b) Zsin(i) () i2$in% (d ZCOS%
93. If y =(sin x + cos x) + (sin 4x + cos 4x)? ,then :
(@) y>0VxeR (b) y>0VxeR
(0) y<2+\/§VxeR (d) y=2+foorsomexeR

94. If cosx +cosy + cosz =sinx + sin y + sinz =0 then cos(x — y) =
1
(@ 0 (b) 5 (© 2 (@1
95. The exact value of cosec 10° + cosec 50° —cosec 70° is :
(@ 4 (b) 5 () 6 8
96. 1f 270°< 0 < 360° , then find /2 + \/2(1+ cos6)

. (0 . (0 . 0 0
(a -2 s1n(4j (b) 2 sm(4] (¢) +2sin 4 (d) 2cos 4
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11.
21.
31.
41.
51.
61.
71.
81.

91.

©
©
(b)
(b)
@
@
©
(b)
(a)

12.
22.
32.
42.
52.
62.
72.
82.

92.

()]
(b)
(b)
(©
(b)
(b)
(@)
(@)
(b)
(b)

13.
23.
33.
43.
53.
63.
73.
83.
93.

(@
(b)
(b)
(b)
(©
(@
(d
(d
(@)
(©)

14.
24.
34.
44.
54.
64.
74.
84.
94.

(d
@
©
@
(@
(a)
(a)
(a)
(b)

15.
25.
35.
45.
55.
65.
75.
85.
95.

(b)
(b)
©
©
(d
(b)
(a)
(d
(b)
©

6.
16.
26.
36.
46.
56.
66.
76.
86.
96.

©
(d
(b)
(@
(b)
(b)
(b)
(b)
(a)
(b)

17.
27.
37.
47.
57.
67.
77.
87.

(d
©
©
(a)
(b)
(b)
(b)
(d
(b)

28.
38.
48.
58.
68.
78.
88.

. (D
18.

(@
(b)
(@
©]
@
(©
(a)
(@

19.
29.
39.
49.
59.
69.
79.
89.

(@)
(d
(d
(d
(d
(b)
(b)
(b)
(@

10.
20.
30.
40.
50.
60.
70.
80.
90.

©
(@
(@
@
(a)
(a)
(b)
(a)
()
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Q Exercise-2 : One or More than One Answer is/are Correct i : Tb
1. cot 12°-cot 24°.cot 28°-cot 32°-cot 48°-cot 88°=......
(a) tan45° (b) 2
(c) 2tan15°-tan 45°-tan75° (d) tan15°-tan 45°-tan 75°

2x +a? =0 has at least one solution then possible integral

2. If the equation cot?* x — 2 cosec
values of a can be :
(a) -1 () 0 (1 (d 2

3. Which of the following is/are true ?

(a) tanl>tan 1 (b) sinl>cosl (¢) tanl<sinl (d) cos(cos1) > }
2
4. Which of the following is/are +ve ?
(a) logg,;tanl (b) log.,s1(1+tan3)
(c) log log1o 5 (cosO +sec0) (d) 10g (4 150(25sin18°)

5. Ifsina + coso = % ,0<a < 2r,then possible values tan% can take is/are :

@ 2-43 ® L © 1 @ V3
J3

6. If 3sinf =sin(2a + ), then :
(a) (cota +cot(a +p))(cotP —3cot(2a +B)) =6
(b) sinf =cos(a +B)sina
(c) tan(o +p) =2tana
(d) 2sinf =sin(a +B)cosa
7. If sin(x + 20°) =2 sin x cos 40° where x € (0,90°), then which of the following hold good ?

(a) secgzx/g—\/i (b) cot§:2+\/§ (0 tan 4x =+/3 (d) cosec4x =2

8. If 2(cos(x — y) + cos(y —2) + cos(z — x)) =-3, then :
(@) cosxcosycosz =1
(b) cosx +cosy+cosz =0
(c) sinx+siny+sinz =1
(d) cos3x+cos3y +cos3z =12cosxcosycosz

9. If0<x< g and sin” x + cos™ x > 1, then ‘n’ may belong to interval :

(@ [1,2) (b) [3,4] (@ (—=,2] (@ [-1,1]
10. If x =sin(a —B) -sin(y —3), y =sin(B —y) -sin(a — ),z =sin(y —a) -sin(p — ), then :
(@ x+y+2=0 (b) x3+y3+23=3xyz

(© x+y-2=0 (d x3+y3—z3=3xyz
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

If X =xcos® — ysin®,Y = xsin® + ycosfand X2 + 4XY +Y 2 = Ax? +By2,0£6$n/2,then:
(where A and B are constants)

(a) 9:% ) e:% (© A=3 (d) B=-1

If 2a =2tan 10° + tan50°; 2b =tan 20° + tan 50°
2c=2tan10°+ tan 70°; 2d =tan 20° + tan 70°
Then which of the following is/are correct ?
(@ a+d=b+c (b) a+b=c (¢) a>b<c>d (d) a<b<c<d

Which of the following real numbers when simplified are neither terminating nor repeating
decimal ?

(a) sin75°cos75° (b) log, 28 (c) logs5-logs 6 (d g ~(10g27 3)
3

If o =sin xcos® x and p =cos xsin® x, then :
(a) a—B>O;forallxin(0,Zj (b) a—B<0;forallxin(O,Zj
(0 a+[3>0;forallxin(0,gj (d) a+|3<0;forallxin(0,gJ

If g <0< 7, then possible answers of \/ 2 ++/2 +2cos 40 is/are :

(a) 2cosO (b) 2sin® (c) —2sin0 (d) —2cosH

If cot® o + cot? o + coto =1 then which of the following is/are correct:
(a) cos2atana =1 (b) cos2a -tana =-1
(¢) cos2o —tan2a =-1 (d) cos2a —tan2o =1
All values of x e (O,EJ such that \E -1 + 3+1 =42 are :
2 sin x COS X
i T 11x 3n
a) — b) — c) —— d) —

()15 ()12 © 36 ()10
Ifoc>;VxeR,thenoc can be :

sin” x +cos” X
(@ 3 (b) 4 (e 5 (d 6

3

If xe O,KJ and sin x = ——;

(03 )masinx~ 35
Let k =log sin x +log 1o cos x + 21og, cot x + log, tan x then the value of k satisfies
(@ k=0 ) k+1=0 (© k-1=0 (d k*-1=0

If A,B,C are angles of a triangle ABC and tan AtanC =3 ; tan BtanC =6 then which is(are)
correct :

tanA
tanC

(a) A= % (b) tanAtanB =2 (© 3 (d) tanB=2tan A
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sinx —cos x .
21. The value of ——————is equal to :
sin” x
(a) coseczx(l—cot X) (b) 1—cot x +cot? x —cot> x
1—cotx
(c) cosec 2x —cot x —cot3x (d) 5
sin“ x

22, If f(x) =sin? x + sin? (x + 23“} +sin? (x + ‘:t] then :

T 3 15 2 b 3 10 2
a —a- = b = == c — B d — ==
uf(lsj 2 uf(nj 2 uf(mj 2 ()f[nj 2
23. The range of y :w satisfies
sin 4x + sin2x
1 1
(@) ye(—oo,gj (b) ye(g,l) (0 ye(1,3) (d) ye(3,2)
24. If /2 cos A =cos B + cos® B and +/2 sin A =sin B —sin° B, then the possible value of sin (A — B)
is/are
1 1 1 1
a) — b) — -= d) —=
(a) 5 (b) 3 (© 7 (d) r
25. If o > ;V x € R, then o can be
sin” X +cos” X
(@ 3 (b) 4 () 5 (d 6
26. If cot® a + cot 2 o + cot a = 1 then which of the following is/are correct
(@) cos2atano =1 (b) cos2a -tana =-1
(¢) cos2a —tan2o =-1 (d) cos2a —tan2a =1
Answers
1.| (a,d) 2. (a,b,0) 3.| (a,b,d) 4., (b,d) 5. (a, b) 6. (a,b,c,d)
7o (a, b) 8. (b, d) 9. (a,c,d) 10.| (a, b) 11., (b,c, d) 12.| (a,b,d)

13. (b, ©) 14. (a, c) 15.| (b, d) 16.| (b, d) 17. (b, ©) 18. (c,d)
19.| (b, d) 20.| (a, b, d) 21./(a,b,c,d)| 22.| (a,0) 23.| (a,d) 24. (b, d)

25.| (c,d) 26.| (b,d)
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¥ Exercise-3 : Comprehension Type Problems ‘ M

Paragraph for Question Nos. 1 to 3

Let[ =sin®,m =cos0 and n =tan 0.

1. If 0 =5 radian, then :

(@ l>m (b) I<m () Il=m (d) none of these
2. If0=-1042°,then :

(@ n>1 (b) n<1 () n=1 (d) nothing can be said
3. If 0 =7 radian, then :

@ l+m>0 (b) I+m<0 (&) 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, g, r are respectively the cosines of o, + 2n and

a+ﬂ,then:
3

4. The valueof (a+b+c¢)is:

(@ o (b) % (© 1 (d) none of these
5. The value of (ab + bc + ca) is :
3 1
0 b) —— -= d) -1
(a (b) 4 (@ 5 (d)
6. The value of (gc —rb) is :
@ o (b) —\/j (© 73 (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. Jtan A + cot C is equal to :
(@ 3 (b) 1 © 2++3 @ V3 +1
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AC).
8. log 4z (CDJ is equal to :
(a) V2 (b) 1 © 0 @ -1

Paragraph for Question Nos. 9 to 10

Consider a triangle ABC such that cot A + cot B + cot C =cot 6 . Now answer the following :

9. The possible value of 0 is :

(a) 60° (b) 25° (c) 35° (d) 45°
10. sin(A-0)sin (B -0)sin(C —-0) =:
(a) tan° 0 (b) cot® @ (©) sin> 0 (d cos® @

Paragraph for Question Nos. 11 to 12

Consider the function f(x) = V1+cosx +1-cosx then

Jl+cosx —x/l—cosx

11. If x e (,27) then f(x) is :

X ToX T X T X
(a) cot [2 & 2] (b) tan(4 + 2) (c) cot (4 - 2) (d tan(4 — 2)
12. If the value of f(gj =a + b/c where a,b,c e N then the value of a + b+ cis :
(a) 4 (b) 5 (c) 6 @7
. Answers -

1.| (b) 2.| (b) 3.| (a) 4. (a) 5. (b) 6.| (o) 7. (d) 8..(b)| 9./(b)| 10.| ()
11.| (d) | 12.|(0)
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% Exercise-4 : Matching Type Problems M

1.
Column-I Column-Il
(A) | If (1+tan5°)(1+tan10°)...... (1+tan 45°) =251 then| (P) 0
‘k’ equals
(B) | Sum of positive integral values of ‘@’ for which (Q) 2
a? —6sinx-5a<0V xeR is
4
R 5
a+ - at + = —2 (R)
.. a a4 .
(C) | The minimum value of 5 is
[a + 1 +a’+ R
a az
. % 2 . (s) 4
(D) | Number of real roots of the equation Z(x -k)“=0is
k=1
(T) 5
2.
Column-I Column-Il
_tan? _ P 1
(A) | Maximum value of y = Lo (g =0 (F)
1+ tanz(n/4 —Xx)
(B) | Minimum value of log 5 [SSIH A 1123COS T 26) @ g
© Minimum value of y =-2sin? x + cos x + 3 (R) 7
8
(D) | Maximum value of y = 4sin? 0 + 4sin0cos0 + cos? 0 (s) S
(T) 6
3.
Column-l Column-II
(A) | The value of — C?S o equals to (P) 16
sin 56° sin 34° tan 22°
(B) | The value of (cos65° + /3 sin 5°+ cos5°) % =X cos? 25° ; then| (Q) 3
value of A be
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(C) |IfcosA= %; then the value of %sin%sin% is equal to (R) 4
D) If 7log, % +5log, i—i +3log, % — 8 then the value of a'¢| (5) 2
equals to
(§y) 1
4.
Column-| Column-ll
(A) |Ifsinx +cosx = %; then |12 tan x| is equal to ®) 2
(B) | Number of values of 6 lying in (-2m,n) and satisfying| (Q) 6
cotg=(1+cot9) is
(C) If2 —sin® x + 8sin? x =« has solution, then o can be (R) 9
(D) | Number of integral values of x  satisfying| (S) 14
log4(2x2 +5x +27) —log,(2x-1)>0
(§Y) 16
5. Match the function given in Column-I to the number of integers in its range given in
Column-II.
Column-l Column-lI
(A) | f(x)=2cos® x +sinx -8 P) 5
(B) | f(x)=sin? x +3cos® x +5 Q) 4
(C) | f(x) =4sinxcosx —sin? x + 3 cos? x (R) 3
(D) | f(x) =cos(sin x) + sin (sin x) s) 2
Answers
1. A—>S;B>R;C>Q;D—>P
2., A>P;B>Q;C—>R;D—>S
3./ A>S; B>Q; C—>T; D—>R
4. A>R,T; B>P; C>P,QR; D>Q
5.\A>Q; B>R;, C>P;, DS
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% Exercise-5 : Subjective Type Problems F o P ;

sin 80°sin 65° sin 35°

1. LetP =— - . , then the value of 24P is :
sin 20° + sin 50° +sin 110°
2. The value of expression (1 —cot 23°) (1 —cot 22°) is equal to :
3. If tan A and tan B are the roots of the quadratic equation, 4x? —7x + 1=0 then evaluate
4sin®(A + B) —7sin(A + B) -cos(A + B) + cosZ(A + B).
4. AjA)A,...... Ag is a regular 18 sided polygon. B is an external point such that A; A, B is an

CIfo = ; then find the value of[

equilateral triangle. If A;gA; and A, B are adjacent sides of a regularn sided polygon, thenn =

. If10sin* o + 15cos* o =6 and the value of 9 cosec *a. + B sec* o is S, then find the value ofzs—s.

. The value of 1+tan3—ntanE + 1+ta1r15—7ttan3—7c + 1+tan7—ntan5—7t + 1+tan9—ntan7—n
8 8 8 8 8 8 8 8

+
cosa  cos2a

1 2cosoc)

8. Given that for a,b,c,d € R, if asec(200°) — ctan(200°) =d and bsec(200°) + dtan(200°) =c,
2,12, .2 2
then find the value of | & b” 7 +d sin20°.
bd —ac
9. The expression 2 cos % -COs ?—; + cos 7n + cos ?—; simplifies to an integer P. Find the value of P.
10. If the expression s.me sin20 + s.m 30in 60 + 51.n - =tan kO, where ke N. Find the
sin 6 cos 20 + sin 30 cos 60 + sin 40 cos 130
value of k.
11. Leta =sin10°,b =sin50°,c =sin 70°, then 8abc(a * bj(l + % —1] is equal to
c a c
s 3 .3 21 .3 4rn . . b
12. Ifsin” 0 +sin”| 0 + 28 +sin”| 0 + 3 = asin b0. Find the value of |-
a
L(tan2"! n .
13. If ——— |=tanp" —tanq, then find the value of (p + ¢).
-\ cos2”
14. If x =sec® —tan0 and y =cosec 6 + cot 0, then y — x — xy =
15. If cos 18°—sin 18°=+/n sin27°, thenn =
16. The value of 3(sin1—cos1) L 6(sin1+ cos 1) 25 4(sin6 1+ cos® 1) is equal to

17.

18.
19.

. 2 . 2
351n2x+2cos X +31 sin 2x+2sin“ x 228,

If X=a satisfy the equation then

(sin2a —cos2a) 2 4 8sin 4a is equal to :
The least value of the expression (sin + cosec 0) 2 1 (cos® +sech)®> VOeR is

If tan 20° + tan 40° + tan 80° — tan 60° = sin 40°, then A is equal to
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20. If K° lies between 360° and 540° and K° satisfies the equation
1+ cos10xcos6x =2 cos? 8x + sin > 8x, then % =
21. If c0s20° + 2sin? 55° =1+ /2 sin K° ,K e(0,90),then K =
22. The exact value of cosec 10°+ cosec 50°—cosec 70° is :
23. Leta be the smallest integral value of x, x > 0 such thattan 19x = M .The last digit
€05 96°—sin 96°
of a is :
24. Find the value of the expression 5in 20°(4 cos 20°+1)
cos 20°cos 30°
25. If the value of cos 2n + cos 4n + cos 6o + cos7—Tc = —L Find the value of [.
7 7 7 7 2
26. Ifcos A :§ and ksin A sin °A :E.Find k.
4 2 2 8
27. Find the least value of the expression 3sin? x + 4 cos? x .
28. If tana and tanB are the roots of equation x2—12x-3=0, then the value of
sinz(a +B) + 2sin(a +p) cos(a +p) + 5C052(a +B)is:
29. The value of cos24 + — sin 162 + cos 162°is equal to :
2tan33°sin2 57° sin18°-cos18°tan9°
30. Find the value of tan0 (1 + sec 20) (1 + sec 40) (1 + sec 80), when 0 = %
31. If A be the minimum value of y =(sin x + cosex x) 2 4 (cos x + sec x)2 + (tan x + cot x) > where
x eR.Find A —6.
Answers
1. 6 2. 2 3. 1 4. 9 5 3 6. 0 7 4
8. 2 9. 0 10. 9 11. 6 12. 4 13. 3 14. 1
15. 2 16.| 13 17. 1 18. 9 19. 8 20.| 45 21.| 65
22, 6 23. 9 24. 2 25. 3 26. 4 27. 3 28. 2
29 2 30. 1 31 7

I I
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TRIGONOMETRIC EQUATIONS
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Exercise-1 : Single Choice Problems | m

. Let x and y be 2 real numbers which satisfy the equations

(tan? x —sec? y) = 56—a —3and(-sec? x + tan? y) =a?, then the product of all possible value’s

of a can be equal to :
-2 -3
0 b) — -1 d) —
(@) (b) 3 () (d) 2

. The general solution of the equationtan?(x + y) + cot>(x + y) =1—2x — x 2 lie on the line is :
(a) x=-1 (b) x=-2 (© y=-1 (d y=-2
. General solution of the equation

sinx+cosx:min{1,a2 —4a+6}is:

aeR
@ T 0" 7 (b) 2nm+(-D" 7
_yn+t1 T yn T T
(@ nrt+(-D 4 (d) nn+(-D 2 2

(where n e 1,1 represent set of integers)
. The number of solutions of the equation

2 sin S x cos s x sin 2tan£cos25 -3|+2=0in[0,2x]is :
2 2 2 2

(@ o (b) 1 () 2 (d 4
. Number of solution of tan(2x) =tan(6x) in (0,37) is :
(@ 4 (b) 5 (e 3 (d) None of these

. The number of values of x in the interval [0, 5] satisfying the equation 3sin? x —7sin x + 2 =0
is:

(@ o (b) 2 (o) 6 (d 8
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7. The number of different values of 0 satisfying the equation cos + cos20 =—1, and at the same
time satisfying the condition 0 < 6 < 360° is :

(a1 (b) 2 (o 3 @ 4
8. The total number of solutions of the equation max (sin x,cos x) = % for x e (—27,5n) is equal to:
(@ 3 (b) 6 (© 7 (d) 8

9. The general value of x satisfying the equation
2 cot 2 x+2\/§cotx+ 4cosec x +8=01is: (wheren el)

T T Y T
a) nm—— b) nrn+— c) 2nm-—— d) 2nn + —
(@) nn 6 (b) nm 6 (c) 2nm 6 (d) 2nn c
10. The general solution of the equation sin? x + cos? 3x =1is equal to :
nmn b nm T
a) x=— b) x=nn+- Q) X=— d) x=nn+—
(@ 5 (b) m+ g © a (d "5

(wherenel)

2

11. Values of x between 0 and 27 which satisfy the equation sin xV8cos“ x =1 are in A.P whose

common difference is :

T s T 21
a) — b) — c) — d) ==
(a) 4 (b) 3 @] 5 (d) 3
5
12. Number of solutions of Zcos rx =5in the interval [0,4 ] is :
r=1
(@ 0 (b) 2 (o) 3 (d) 7

13. General solution of 4sin? x + tan? x + cosec?x + cot?> x —6 =0 is :

(a) nn i% (b) 2nn i% (© nn +§ (d) nrn —g

[where n e I]

14. Smallest positive x satisfying the equation cos® 3x + cos® 5x =8 cos® 4x -cos>

xis:
(a) 15° (b) 18° (c) 22.5° (d) 30°
15. The general solution of the equation sin'% x —cos'® x =1 is (wheren 1) :
Y T T
(a) 2nm+ 5 (b) nm+ D) (o) 2nm - 5 (d) nrn
16. Number of solution(s) of equation sin® =sec ? 40 in [0, nt] is/are:
(@ o () 1 () 2 (d) 3
17. The number of solutions of the equation 4 sin? x +tan? x +cot? x + cosec’x =6 in [0,27]
(@) 1 () 2 (© 3 (d 4

18. The number of solutions of the equationsin* § — 2 sin? 6 — 1 =0 which lie between 0 and 27 is :
(@ o (b) 2 () 4 (d 8
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19. The smallest positive value of p for which the equation cos(p sin x) =sin(p cos x) has solution in

0<x<2mis:
i b * B Qo ST
(a)ﬁ ()2 (C)zﬁ ()zﬁ

2
20. The total number of ordered pairs (x, y) satisfying | x| +| y|=2 and sin{ngj =1lis:

(a) 2 (b) 4 (© 6 (d) 8

21. The complete set of values of x,x [—; , nj satisfying the inequality cos2x >|sin x| is :
@ -2 T (b) o) (®Sn
66 2°6 6’6
T ST T T 5w
PN ) d R T
(C)(z 6]”(6 “j ”(66)”(6 ”]

22. The total number of solution of the equation sin? x + cos? x =sin x cos x in [0,2x%]is :

(@ 2 (b) 4 (o) 6 (d 8
23. Number of solution of the equation sinsz—x - sing =2 in the interval [0,27], is :

(@ 1 (b) 2 © 0 (d) Infinite

24. In the interval [—; ,g} . The equation log ;, g c0s20 =2 has

(a) No solution (b) One solution (¢) Two solution (d) Infinite solution
25. If o and B are 2 distinct roots of equation acos 0 + bsin0 =C then cos (o + ) =
2ab 2ab 24 p? 2 _p?
@ ® © S @ 7
a“+b a“-b a“-b a+b
Answers

1.| (0 2. (a) 3. (@ 4. () 5.| (b) 6.| (0 7. (d) 8.0 9./(c0)|10.| ()
11.| (@) | 12.|(¢0) | 13./ (@) | 14./(b)| 15.|(b)| 16.| (b) | 17.|(d)| 18.|(a)| 19.| (c) | 20.|(b)

21.| (d) | 22.| (@) | 23.|(c)| 24.|(b)| 25.|(d)
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¥ Exercise-2 : One or More than One Answer is/are Correct " . Tb
1. If2¢cos0 +2+/2 =3 sec O where 0 e (0,2m) then which of the following can be correct ?
1 1
(a) cosf=— (b) tan0=1 (¢) sinf=-——+ (d) coto=-1
V2 V2
2. In a triangle ABC if tanC < O then :
(a) tanAtanB<1 (b) tanAtanB>1
(¢) tanA +tanB +tanC <0 (d) tanA +tanB +tanC >0
3. The inequality 4sin3x + 5> 4 cos2x + 5sin x is true for x €
3n T T 57 13n 23t 41n
a) |-m,— b) |-=,= ) | =—,— d) | —,—
()[nz} ()[22} ()[8 8} ()[14 14}
4. The least difference between the roots of the equation 4cosx(2 -3 sin? x) + cos2x +1=0
VxeRis:
T T b T
a) equal to = b) >— c) <— d) <=
(a) eq 5 (b) 7 (© 5 (d 3
5. The equation cos xcos6x =—1:
(a) has 50 solutions in [0,1007] (b) has 3 solutions in [0, 3]

(c¢) has even number of solutions in (37,13%) (d) has one solution in {g s n}

6. Identify the correct options :

(a) sin3a >0 fora e 377:’2375 (b) sin3a <0 foro e 13n,14rr
cos 2o 8 48 cos2a 48 48

(o) Sln2a<0f0rae —E,O (d) 511120L>0foroce 7137:’71471
cosa 2 cosa 48 ~ 48

7. The equation sin® x + cos* x + sin2x + k =0 must have real solutions if :

@ k=0 (b) |k|s%
3 1 1 3

c) ——<k<= d ——<k<=

© 5 5 D 5 5

8. Let f(0) =| cos6 —cosE cos0 —cosB—Tc cos0 —cosS—TC cos0 —cos7—Tc then :
8 8 8 8
(a) maximum value of f(6) V6O eR is %

(b) maximum value of f(0) VO eR is %

1

0)=—

(o f(0) 3
(d) Number of principle solutions of f(6) =0 is 8
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.2 4 2 2
9. If s 2x+451n2 X —4sin 2x €os X:1 and 0 < x < ©. Then the value of x is :
4 —sin“ 2x —4sin” x 9

i b 5n
(@ g (b) g (o) ? (d) ?

10. The possible value(s) of ‘0’ satisfying the equation
sinZ 0tan® + cos? O cot 6 —sin20 =1+ tan 6 + cot O
where 0 € [0, t] is/are :

b 7T

a) — b c) — d) None of these

(a) I (b) = (0 = (d)
11. Ifsin® + +/3 cos® =6x —x? —11,0<0 < 47, x € R holds for

(a) no values of x and 0 (b) one value of x and two values of 0

(¢) two values of x and two values of 6 (d) two pairs of values of (x,0)

- | Answers | )

1./ (a,b,c, d) 2. (a, ) 3./(a,b,c,d) 4. (b,c,d) 5. (a,c,d) 6.| (a,b,c, d)

7.| (a,b,0) 8.| (b,c,d) 9.| (b,d 10. (o) 11., (b, d)
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@r Exercise-3 : Comprehension Type Problems ‘ m

Paragraph for Question Nos. 1 to 3
Consider f, g and h be three real valued function defined on R.

Let f(x) =sin3x + cos x, g(x) =cos3x + sin x and h(x) = fz(x) + gz(x)

1. The length of a longest interval in which the function y = h(x) is increasing, is :

T 7 T T
T b =~ T )
(a) 3 (b) 2 (0 6 (d) )
2. General solution of the equation h(x) =4, is :
T T T T
(@ (4n+1D s (b) (8n+1 s () 2n+1D 7 (d (7n+1) y

[wWherenel]

3. Number of point(s) where the graphs of the two function, y = f(x) and y = g(x) intersects in
[0, ], is:

(@) 2 (b) 3 (o) 4 (d 5

Answers

1.| (b) 2. (a) 3.| (0
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c—

1.

Column-I Column-ll
(A) | 1f sin x + cos x = % ; then |12 tan x| is equal to (P) A
(B) | Number of values of 6 lying in (—27, ) and satisfying| (Q) 6
0 .
cotg =(1+cot0)is
(C) | 1f2 —sin® x + 8sin? x = has solution, then o can be | (R) 9
(D) | Number of integral values of x satisfying| (S) 14
log 4(2x? +5x +27) —log ,(2x -1) >0
(T) 16
Column-l Column-ll
(A) | If x,y e[0,2x], then total number of ordered pair (x,y) (P) 4
satisfying sin x cos y =11is
(B) | If f(x) =sin x —cos x — kx + b decreases for all real values of| (Q) 0
x, then 2+/2 k may be
(C) | The number of solution of the equation| (R) 2
sin’1(|x2 -1 + cosfl(|2x2 -5)) =g is
(D) | The number of ordered pair (x,y) satisfying the equation| (S) 3
sin x + sin y =sin(x + y) and | x|+| y|=1is
(T) 6
Column-l Column-Il
(A) | Minimum value of y = 4sec? x + cos? x for permissible real| (P) 2
values of x is equal to
(B) | 1f m, n are positive integers and m + nv/2 = /41 + 24+/2 then (Q) 7
(m +n) is equal to :
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(C) | Number of solutions of the equation : (R) 4
log 9ox—x?14 (sin3x —sin x) =log 9xx?_14) €08 2x
7 7
is equal to :
(D) | Consider an arithmetic sequence of positive integers. If the| (S) 5

sum of the first ten terms is equal to the 58th term, then the
least possible value of the first term is equal to :

(T) 3

Answers

1.A->R,T; B>P; C>P,QR; D—>Q
2..A—-»S; B>P,T; C>R; D>T

3./ A->S; B>Q; C—>P; D—>R
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¥ Exercise-5 : Subjective Type Problems | m

1.

Find the number of solutins of the equations

(sinx—l)3 +(cosx—1)3 +(sinx)3 :(Zsinx+cosx—2)3 in [0,27].

. If x +sin y =2014 and x + 2014 cosy =2013,0< y < g , then find the value of [x + y] —2005

(where [] denotes greatest integer function)
2sin6x

. The complete set of values of x satisfying =-——— < 0 and sec? x —2~/2 tan x < 0 in (O,gj is

sinx -1

[a,b) U (c,d],then find the value of[cij.
a

. The range of value’s of k for which the equation 2cos* x —sin® x + k =0 has atleast one

solution is [A, u]. Find the value of (9u + ).

. The number of points in interval [—g,g} , where the graphs of the curves y =cosx and

. o T, .
y =sin3x, 5 <x< 5, intersects is

. The number of solutions of the system of equations :

2 x +sin?2x=2

2sin
sin2x + cos2x =tan x

in [0, 47] satisfying 2 cos? x + sin x < 2 is :

. If the sum of all the solutions of the equation 3 cot?0+10cot0+3=0in [0,27] is kn where

k e I, then find the value of k.

. If the sum of all values of 6,0 < 6 < 2x satisfying the equation

(8cos40 —3)(cot® +tan6b —2) (cot O + tan 6 + 2) =12 is kr, then k is equal to :

. Find the number of solutions of the equation 2sin? x +sin? 2x =2; sin2x + cos 2x =tan x in

[0, 47] satisfying the condition 2 cos? x +sinx < 2.

Answers

1.| 5 2.| 9 3. 6 4. 7 5. 3 6. 8 7. 5

[
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SOLUTION OF TRIANGLES

- . -

Exercise-1 : Single Choice Problems | m

. Ina A ABC if9(a? + b?) =17¢? then the value of the expression w is:
co

13 7 5 9
(@) 2 (b) B © y (d y
. Let H be the orthocenter of triangle ABC, then angle subtended by side BC at the centre of
incircle of ACHB is :
A = B+C = B-C = B+C =

@ 3t2 &= © = Wy

. Circum radius of a A ABC is 3 units; let O be the circum centre and H be the orthocentre then

the value ofé(AH2 +BC?)(BH? + AC%)(CH? + AB?) equals :

@ 3* ®) 9° (© 27° (d) 81*

. The angles A,B and C of a triangle ABC are in arithmetic progression. If 2b% =3c? then the
angle A is :
(a) 15° (b) 60° (c) 75° (d) 90°

. In a triangle ABC, if tanétan% _1 and ac =4, then the least value of b is :

(notation have their usual meaning)

(@ 1 (b) 2 (0 4 (d 6
. In a triangle ABC the expression acosBcosC + bcos C cos A + ccos A cos B equals to :
rs r R Rs
a) — b) — o) — d) —
(@ = (b) - (© - (d 4

. The set of real numbers a such thata? + 2a,2a + 3,a? + 3a + 8 are the sides of a triangle, is :

(@) (0,) () (5,8) © [_1?’1@) (d) (5,%)
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10.

11.

12.

13.

14.

15.

16.

.InaAABC,4B= T and 2 C =" let D divide BC internally in the ratio 1 : 3, then M is
3 4 sin (£ CAD)
equal to :
1 1 1 V2
(@ — (b) - (0 — d —
J6 3 J3 3
. 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 sec g , BE sec g ,CF sec % is equal to :

(a) Harmonic mean of sides of A ABC (b) Geometric mean of sides of A ABC

(c¢) Arithmetic mean of sides of A ABC (d) Sum of reciprocals of the sides of A ABC
In triangle ABC, if 2b=a + cand A —C =90°, then sin B equals :

[Note : All symbols used have usual meaning in triangle ABC.]

7 5 J7 15
a) — b) — ) — d) —
(@) s (b) 3 () 4 (d) 3
In a triangle ABC, if 2a cos (B — j =b+ ¢, then sec A is equal to :
(All symbols used have usual meaning in a triangle.)
2
@ = b 2 © 2 @ 3
V3
Triangle ABC has BC =1and AC =2, then maximum possible value of LA is :
T Y T T
a) — b) = o) — d) —
(a) 6 (b) B © : d 2
AI,I,15 is an excentral triangle of an equilateral triangle A ABC such that I;I, =4 unit, if
A DEF is pedal triangle of A ABC, then Ar(ALI,15) =
Ar (A DEF)
(@) 16 (b) 4 () 2 (d 1

Let ABC be a triangle with £ BAC = 23—“ and AB = x such that (AB) (AC) =1.If x varies then the

longest possible length of the internal angle bisector AD equals :

1 1
a) — b) =
(a) 3 (b) 5
2 V2
c = d —
© E D 3
In an equilateral triangle r,R and r; form (where symbols used have usual meaning)

(a) an A.P (b) aG.P (¢) anH.P (d) none of these
sin A _ sin(A —B)
sinC sin(B -C)
(a) AP (b) G.P (¢) H.P (d) none of these

In A ABC if ,then a?,b?,c? arein :
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

In AABC,tanA =2 ,tanB :% and ¢ =+/65 , then circumradius of the triangle is :
(a) 65 (b) % (0) %5‘ (d) none of these

If the sides a, b, c of a triangle ABC are the roots of the equation x3 -13x2 +54x - 72 =0, then
cosA cosB cosC .
the value of + + is equal to :
a b c
61 61 169 59
a) —— b) — c) —— d) —
& 144 o 72 € 144 ()144
In A ABC,if £C =90°, then arce, b is equal to :
a
c 1 R
a) — b) — c) 2 d) —
(a) - (b) 2R (9] (d) -
InaAABC,ifa?sinB =b? + ¢2, then :
(a) ZAis obtuse (b) ZAis acute (¢c) ZBis obtuse (d) £ Aisright angle

If R and R’ are the circumradii of triangles ABC and OBC, where O is the orthocenter of triangle
ABC, then :
(a) R’zg (b) R'=2R () R'=R (d R"=3R

The acute angle of a rhombus whose side is geometric mean between its diagonals, is :

(a) 15° (b) 20° (c) 30° (d) 60°

In a A 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) 30° (b) 45° (c) 60° (d) 75°

A circle is cirumscribed in an equilateral triangle of side ‘. The area of any square inscribed in
the circle is :

4.2 2.2 1.9 2
(@ gl (b) gl (c) §l (d) I
If the sides of a triangle are in the ratio 2 : V6 : (+/3 + 1), then the largest angle of the triangle
will be :
(a) 60° (b) 72° (c) 75° (d) 90°

In a triangle ABC if a,b,c are in A.P and C — A =120°, then S_
-

(where notations have their usual meaning)
@ 15 (b) 2415 © 315 @ 6415

In a triangle ABC,a =5,b=4 and cos(A —B) = :33—; , then the third side is equal to :

(where symbols used have usual meanings)

(@) 6 ) 66 © 6 () (216)Y*
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

If semiperimeter of a triangle is 15, then the value of (b + ¢) cos(B + C) + (¢ + a)cos(C + A) +
(a+ b)cos(A + B) is equal to :
(where symbols used have usual meanings)

(a) -60 (b) -15
() -30 (d) can not be determined
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) 130

In triangle ABC if A:B:C =1:2:4, then (a2 — bz)(b2 - cz)(c2 - az) =\ azbzcz,where A=
(where notations have their usual meaning)

(@ 1 () 2 (0 4 (@ 9

In a triangle ABC with altitude AD, Z BAC =45°,DB =3 and CD =2. The area of the triangle
ABC is :

(a) 6 (b) 15 (c) 15/4 (d) 12

A triangle has base 10 cm long and the base angles of 50° and 70°. If the perimeter of the
triangle is x + y cos z° where z € (0,90) then the value of x + y + z equals :

(a) 60 (b) 55 (c) 50 (d) 40

Let H be the orthocenter of triangle ABC, then angle subtended by side BC at the centre of
incircle of ACHB is :

A = B+C = B-C = B+C =
@ 5% ® = @5 Wy
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 :
(@) 27 () 36 © 45 (A 54
InaAABCifb= a(\/§ —1) and £ C =30° then the measure of the angle A is :
(a) 15° (b) 45° () 75° (d) 105°
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 h; and h, be the perpendicular distance of P from the other
two sides of the triangle. Then :

h; +h
(a) h=% () h=yhh,
@ e 2 (d) h= (hy +hy)3
hy + hy 4
The angles A,B and C of a triangle ABC are in arithmetic progression. AB =6 and BC =7. Then

AC is :

(@) V41 (b) 39 (© 42 (d) V43
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38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

In A ABC,If A — B =120° and R =8r, then the value ofiJrciOSC equals :
- cos
(All symbols used have their usual meaning in a triangle)

(a) 12 (b) 15 () 21 (d) 31
The lengths of the sides CB and CA of a triangle ABC are given by a and b and the angle C is 23—75 .

The line CD bisects the angle C and meets AB at D. Then the length of CD is :
1 a? +b? ab ab

b d
a+b (8 a+b © 2(a+b) ()a+b

In A ABC, angle A is 120°, BC + CA =20 and AB + BC =21, then the length of the side BC,
equals :
(a) 13 (b) 15 (o 17 (d) 19

(@)

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 :
12 15 30 33

a) — b) — o) — d) —
(a) 5 (b) 7 () - (d) 9
The perimeter of a AABC is 48 cm and one side is 20 cm. Then remaining sides of AABC must be
greater than :
(a) 8cm (b) 9cm (¢) 12cm (d) 4 cm
In an equilateral AABC, (where symbols used have usual meanings), then r, R and r; form :
(a) an A.P (b) aG.P
(¢) anH.P (d) neither an A.P, G.P. nor H.P
The expression (axb+b+c-alcta-bla+b=0 is equal to :

4b2c?

(a) cos® A (b) sin? A (¢) cosAcosBcosC (d) sinAsinBsinC

(where symbols used have usual meanings)
Circumradius of an isosceles AABC with ZA = /B is 4 times its in radius, then cos A is root of
the equation :

(@ x%>-x-8=0 (b) 8x2-8x+1=0 (¢) x*>-x-4=0 (d) 4x% —4x+1=0

A is the orthocentre of AABC and D is reflection point of A w.r.t. perpendicular bisector of BC,
then orthocenter of ADBC is :
(@ D () C () B d A
a b c
If a, b, c are sides of a scalene triangle, then the value of determinant|b ¢ % is always:
c a
(a) =0 (b) >0 () <-1 (d <0

In a triangle ABC if A:B:C =1:2:4, then (a® =b%) (b% —c?) (c? —a?) =1 a®b?c?, where
A=
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49.

50.

S1.

52.

53.

54.

55.

1
(@ 1 (b) 2 (© 3 (d 3
The minimum value of % in a triangle is (symbols have their usual meaning)
r
(@ 1 (b) 3 (c) 8 (d) 27
In a triangle ABC,BC =3, AC =4 and AB =5. The value of sin A + sin2 B + sin 3 C equals
24 14 64
a) — b) — c) — d) None
(a) oe (b) e (© o (d
In any triangle ABC, the value of % is equal to (where notation have their usual
+ cos
meaning) :
2
(@) 2R ) 2r © R @ 2R~
-
In a triangle ABC ,medians AD and BE are drawn. If AD =4 ; Z DAB = g and Z ABE = g then the

area of the triangle ABC is :

(@ 8 (b) 16 © 34 (d) 64

33 33 343 343
The sides of a triangle are sina.,cos a.,+/1 + sin o cos o for some 0 < a < gthen the greatest angle

of the triangle is :

T b 5n
(@ g (b) E (o ? (d) ?

2
Let ABC be a right triangle with £ BAC = r , then LA equal to :
2 2R2 R

(where symbols used have usual meaning in a triangle)

(a) sinBsinC (b) tanBtanC (¢) secBsecC (d) cotBcotC

Find the radius of the circle escribed to the triangle ABC (Shown in the figure below) on the
side BC if ~ NAB =30°; Z BAC =30°; AB =AC =5.

(1042 + 543 =5)(2 - +/3) y
(@
242
C
b) (10\/§+5\/§+5) (2—\6)
22
© (1042 + 543 —5) o, B
2.2
(1042 +542 + 1)
d J3-1
@ s D x o

(
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56.

57.

58.

59.
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In a A ABC, with usual notations, if b> ¢ then distance between foot of median and foot of
altitude both drawn from vertex A on BC is :
2 12 2 2 2, .2 2 2, .2 2
a®-b b* —c b +c” —a b +c” —a
a b ) —M— d ——
@ 2c () 2a 4 2a @ 2c
In a triangle ABC the expression acos B cosC + bcosC cos A + ccos A cos B equals to :
rs r R Rs
(@ — (b) — (0 — d —
R SR rs r
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 A AFE,ABFD, A CED, A ABC be
respectively R;,R5,R 5 and R. Then the maximum value of R; + R, + R5 is :

3R 2R 4R 3R
(@) 3 (b) 3 () 3 (d 2
A circle of area 20 sq. units is centered at the point O. Suppose A ABC is inscribed in that circle
and has area 8 sq. units. The central angles o,3 and y are as shown in the figure. The value of
(sina +sinf +siny) is equal to :

W B
1
\
B
4n 3n 21 b
€Y ? (b) 7 (© ? (d Z
- Answers :

11.
21.
31.
41.
51.

. @ 2./ (b) 3./ (b) 4. (0 5. (b) 6. (@ 7. (D) 8. (] 9./(a] 10.| ()

(© | 12.((a)| 13.|(a)| 14.|(b)| 15./(a)| 16.| (@) | 17.|(c)| 18.|(a)| 19.|(a) | 20.| (a)
(0 | 22./ ()| 23.|(b)| 24./(b)| 25./(c)| 26.| (c) | 27.|(c) | 28.|(c) | 29.|(b) | 30.|(a)
(b) | 32./(d)| 33.|(b)| 34.|(c)| 35.|(d)| 36.| (@) | 37./(d)| 38./(b)| 39./(d)| 40.|(a)
(0 | 42./(d)| 43.|(a)| 44. (b)| 45./(b)| 46. (a) | 47.|(d)| 48./(a) | 49.|(d) | 50.|(b)

(@) | 52./ ()| 53.|(c)| 54.|(a)| 55.|(@)| 56.| (b) | 57.|(a) | 58.|(d)| 59.| (@)
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Exercise-2 : One or More than One Answer is/are Correct i : b

1.

Ifry , 1y, 75 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 1y + Iyrs + 131) X + (1773 —1) =0 is/are :

@ n (b) oy +13 () 1 (d) rryrg =1

.InAABC,ZA=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 =0
. 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 rational
Let A,B,C be angles of a triangle ABC and let D = 511342- A JE = 5“3; = ,F = 57;; ¢ ,then :

[where D,E,F # n?n ,n e I,Idenote set of integersj

(@) cotDcotE +cotEcotF +cotDcotF=1 (b) cotD +cotE +cotF =cotDcotEcotF
(¢) tanDtanE +tanEtanF +tanFtanD =1 (d) tanD +tanE +tanF =tanDtanE tan F

. In a triangle ABC, ifa=4,b=8 and £ C =60°, then :

(where symbols used have usual meanings)

(@) c=6 (b) c=4+3 () LA=30° (d) ZB=90°
.InaAABCifl = T2 , then which of the following is/are true ?
n o r
(where symbols used have usual meanings)
(@ a?+b%+c?>=8R? (b) sin? A +sin? B +sin? C =2
(© a®+b%=c? (d) A=s(s+0¢)

. 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) LBIC:§+§
(© Z4BHC=m-A ) LBHC:n—%

. In a triangle ABC, tan A and tan B satisfy the inequality v/3 x? = 4x + /3 < 0, then which of the

following must be correct ?
(where symbols used have usual meanings)
(a) a® +b% —ab< c? (b) a® +b%>c?

(© a? +b% +ab>c? (d) a? +b%<c?
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10.

11.

12.

13.

. IfinaAABC;AC:g;a:\/E;bzxm+x/§thenthe measure of £ A can be :

(a) 45° (b) 135° (c) 30° (d) 1500°
In triangle ABC,a =3,b=4,c=2.Point D and E trisect the side BC. If ~ DAE =6, then cot 20is
divisible by :
(a) 2 (b) 3 (© 5 @ 7
In a AABC if3sin A + 4cosB =6; 4sin B + 3 cos A =1 then possible value(s) of |C be:

T s i 5w
(a) Z (b) g (© g (d ?
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 (0 cotécotg=3 (d cotgcot£=3

2 2 2 2

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 :
(@ 5-6 ) 5++6 © 6-+5 d 6++/5

14. If area of A ABC, A and angle C are given and if the side c opposite to given angle is minimum,
then
2A 2A 4A 4A
a) a= b) b= ¢) a=—— d) b=
@) sinC () sinC © sinC @) sin2 ¢
15. In a triangle ABC, iftan A =2sin2 C and 3 cos A =2sin B sin C then possible values of C is/are
I Y T Y
a) — b) — o — d) —
(@ 4 (b) 5 © y (d) 3
- | Answers | :
1. (c, d) 2.| (a,b,d) 3.| (a,b,0) 4. (b, ©) 5.| (b,c,d) 6. (a,b,0)
7. (b,0) 8. (a, ©) 9. (a) 10.| (b,0) 11. (b) 12. (b, d)
13. (a, b) 14. (a, b) 15.| (¢, d)




Solution of Triangles 353

- . -

@r Exercise-3 : Comprehension Type Problems ‘ B .-

Paragraph for Question Nos. 1 to 2

Let LA =23°, /B =75°and £C =82° be the angles of A ABC.

The incircle of A ABC touches the sides BC,CA,AB at points D,E,F respectively. Let r',1{
respectively be the inradius, exradius opposite to vertex D of A DEF and r be the inradius of

A ABC, then
g
r
(a) siné+sin§+sin£—1 (b) 1—siné+sin§+sing
2 2 2 2 2 2
() cosé+cosg+cos£—1 (d 1—cosé+cos§+cosg
2 2 2 2 2 2
2.1 _
r
(a) siné+sing+sin£—1 (b) 1—siné+sing+sing
2 2 2 2 2 2
(@] cosé+cosg+cosg—1 (d) 1—cosé+cosE+cos£
2 2 2 2 2 2

Paragraph for Question Nos. 3 to 4

Internal angle bisectors of A ABC meets its circum circle at D,E and F where symbols have
usual meaning.

3. Area of ADEF is :

(a) 2R 2 cosz(Aj cos? (B) cosz[cj (b) 2R 2 sin(Aj sin [Bj sin (CJ
2 2 2 2 2 2

(c) 2R 2 sinz[Aj sin 2 (Bj sin? (Cj (d) 2R 2 cos (Aj cos (Bj cos (Cj
2 2 2 2 2 2
4. The ratio of area of triangle ABC and triangle DEF is :
(a >1 (b) <1 (© >1/2 (d) <1/2

Paragraph 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 A ABC is :
(a) 720 (b) 1440 (c) 360 (d) 480
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6. tan A =
2

1 1 1
a) — b) — e — d) —
(@) 18 (b) 3 (© 6 (d 9
[where notations have their usual meaning]

Paragraph for Question Nos. 7 to 8

Let the incircle of A ABC touches the sides BC,CA,AB at A;,B;,C; respectively. The incircle
of A A1B,C touchesits sidesof B;C;,C;A; and A;B; atA,,B,,C, respectively and so on.

7. lim ZA, =
n—oo
a) 0 b =~ o = d =
(a) (b) 5 ©) y (d) 3
8. InAA,B,C,, the value of LA, is:
3n+A 3n—-A St-A St+A
a b d
(@) G (b) g (© T (d) %

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 — = x,E =y,— =2.Letarea of ABDF =A,area of ACEF =A,
AB AC DE
and area of A ABC =A.
9. Ay is equal to :
A
(@ xyz () 1-x)y(1-2) © (1-x)yz (d x(1-y)z

10. —2isequalto:
A

(@ 1-0y@Q-z G A-A-y)= @ x(1-y)1-2) (d (1-x) yz

Paragraph for Question Nos. 11 to 13
a,b,c are the Ilength of

sides BC,CA,AB respectively of A ABC
log(1+ Cj +loga-logb=log2.
a

satisfying

Also the quadratic equation a(1 - x2) +2bx + c(1+ x2) =0 has two equal roots.
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11. a,b,carein:
(a) AP (b) G.P (¢) H.P (d) None
12. Measure of angle C is :
(@ 30° (b) 45° (c) 60° (d) 90°
13. The value of (sin A + sin B + sin C) is equal to :
5 12
2 b) =2
(a) 5 (b) E
8
c) — d) 2
© 3 (d)
Paragraph for Question Nos. 14 to 16
o 0 Q o 0 ma mb mC
Let ABC be a triangle inscribed in a circle and let [, = sl =—"51, = where
M, My, M,
m,,my ,m,. are the lengths of the angle bisectors of angles A, B and C respectively, internal to
the triangle and M ,,M; and M. are the lengths of these internal angle bisectors extended
until they meet the circumcircle.
14. [, equals :
) sinAA b) sinB Bsing © sin B sini @ sinB + sirj4 Cc
sin| B +— sin?[ 2% sin?| B+ — sin®| B+ —
2 2 2 2
15. The maximum value of the product (I,l,l.) x cosz(B;Cj xcosz(c ;Aj xCOSZ(A;BJ is
equal to :
1 1 27 27
= b) — il d) 22
(3)8 (b) 2 © 2 ()32
16. The minimum value of the expression la + by + Le is :
sin?A  sin’?B sin®C
@ 2 (b) 3 (c) 4 (d) none of these
Answers
1.| (a) 2.| (b) 3./ (d 4. (b) 5. (a) 6. (d) 7.| (d) 8./ (d| 9./(c)| 10.|(0)

11.

@] 12./(d)| 13.|(b)| 14.| ()| 15./(c) | 16. (b)
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@r Exercise-4 : Matching Type Problems

-

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-| Column-ll
A) 3 P) 6
(B) 4 Q 7
(9] 6 (R) 8
(D) 9 (s) 10
(T) 12
2.
Column-| Column-Il
(A) | Find the sum of the series (P) 7
1 1 1 1 1 1 1
1+—+—+—F—F+—F+—+—+....... o,  where
2 3 4 6 8 9 12

the terms are the reciprocals of the positive integers

whose only prime factors are two’s and three’s
(B) | The length of the sides of A ABC are a,band cand A| (Q) 10

is the angle opposite to side a.If b + c? =a? + 54

3 2 2
and be =—% then the value of ( e J | is
cos 9

(C) | The equations of perpendicular bisectors of two| (R) 13

sides AB and AC of a triangle ABC are x + y + 1=0

and x —y +1=0 respectively. If circumradius of

A ABC is 2 units and the locus of vertex A is

x2+y? + gx+c=0, then (g2 + c?), is equal to
(D) | Number of solutions of the equation| (S) 3

cos0sin® + 6(cos® —sin®) +6=0 in [0,30], is

equal to

3. In A ABC,if r; =21,r, =24,r5 =28, then
Column-I Column-ll

(A) a= P) 8
(B) b= Q 12
@ |s= R) 26
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D) |r= (S) 28
(T) 42
(Where notations have their usual meaning)
Column-I Column-II
(A) r(ry +13) P) sin?
\/r2r3 + 13y + 1Ty 2
(B) n Q) 4R
\/(rl +19) (1 +713)
Q) |rp+ry+13—1 R) 0
m |1 1 11 (S) 2R sin A
rn Iy T3 T
Answers

A W N

.A—->P; B—>P; C>T; D->S
./A—>S; B—>P; C>R;, D—>Q

..A->R; B—>S; C>T; D->P

./A>S; B>P; C>Q; D> R
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@ Exercise-5 : Subjective Type Problems R M

1. If the median AD of A ABC makes an angle £ ADC = % Find the value of |cot B —cot C]|.

2.InaAABC,a=+/3,b=3and £C = g .Let internal angle bisector of angle C intersects side AB at

D and altitude from B meets the angle bisector CD at E. If O; and O, are incentres of A BEC and
A BED. Find the distance between the vertex B and orthocentre of A O;EO,.

3. In a A 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

5
cos 5
f—

. (A-B

sin

.

4. If A be area of incircle of a triangle ABC and A;,A 5, A 5 be the area of excircles then find the
A1AzA5

720A°

5.In AABC,b=c, ZA=106°,M is an interior point such that ~ MBA =7°, /MAB =23° and
/£ MCA =6°, then g is equal to

(o)

least value of

(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 A ABC. Find AH + B0 + g

BE CF '
7. Let A 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 A ABC at A,,B; and C, respectively.
A B
AA; cos—+ BB; cos— + CC, cosE
2 2 2

Then : - - =
sinA +sinB +sinC

8. If the quadratic equation ax? + bx + ¢ =0 has equal roots where a, b, c denotes the lengths of
the sides opposite to vertex A, B and C of the AABC respectively. Find the number of integers in
sin A N sinC

the range of — —.
sinC sinA

9. If in the triangle ABC, tan% ,tang and tan% are in harmonic progression then the least value

of cot 2 g is equal to :

10. In A ABC, if circumradius ‘R’ and inradius ‘r are connected by relation
R? —4Rr +8r% —12r + 9 =0, then the greatest integer which is less than the semiperimeter of
AABCis:
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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 M2 /2 is

equal to :

12. Let a,b,c be sides of a triangle ABC and A denotes its area.
Ifa=2;A =+/3 and acosC + /3 asinC —b — ¢ =0; then find the value of (b + ).

(symbols used have usual meaning in A ABC).

13. If circumradius of A ABC is 3 units and its area is 6 units and A DEF is formed by joining foot of
perpendiculars drawn from A,B,C on sides BC,CA,AB respectively. Find the perimeter of
A DEF.

- | Answers | :
1. 2 220 1 3 3 4. 1 5. 7 6. 2 Ve 2
8. 3 9. 3 10. 7 11. 6 12. 4 13. 4

I
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INVERSE TRIGONOMETRIC
FUNTIONS

= = =

Exercise-1 : Single Choice Problems ‘ M

LIfsin! xe (0,;) , then the value of tan[ 2

cos! (sin(cosf1 x)) + sin ! (cos (sinf1 x))] s

(@ 1 (b) 2 (© 3 (d) 4

. The solution set of (cot ! x)(tan ! x) + (2 - gj cot 'x-3tan' x-3 (2 - ;cj >0,is:

(a) xe(tan2,tan3) (b) x e (cot3,cot2)

(¢) xe(~o,tan2) U (tan3,x) (d) x e (—oo,cot3) U (cot2,0m)
. The value of sec 2(tan -1 2) + cosec 2(cot -1 3)is:

(@ 14 (b) 15 (o) 16 (d) 17
. Sum the series :

tan ! 4 +tan ! 6 +tan ! L +orins 0 is :
1+3-4 1+8-9 1+15-16

(@ cot™(2) (b) tan"'(2) © g @ %
.cot™! (vJeosa) — tan ! (Vcosa) = x, then sin x =
of & 2( @ o
(a) tan (2) (b) cot (2} (¢) tana (d cot(zj

. The sum of the infinite series cot " (Zj +cot™! (149’) +cot™! (349) +cot™! (7) +.o.... 01is :

(a) % —cot1(3) b) % —tan"1(3) © g +eot™1(3) (d) % +tan 1(3)

1

. The number of solutions of equation cos 1(1-x) +mcos™ x = néc is: (wherem >0;n<0)

@ o (b) 1 () 2 (d) none of these
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8.

10.

11.

12.

13.

14.

15.

16.

17.

Number of solution(s) of the equation 2 tan ' (2x —1) =cos ! (x) is :
(@ 1 (b) 2 (© 3 (d) infinitely many

4 242 342

(a) g ®) = ©

2 2
. sin‘l(x + };J + cos‘l(x + Y - 2) equals to :

T

7

3n
(d o

The complete solution set of the inequality (cos_1 x) 2 (sin™! x) 250is:
1 1 1
(a) 0)7 (b) |:_]-) J (C) (_1) 1) (d) I:_]-: j
{ @J ) 2
Let a,p are the roots of the equation x% +7x+k(k-3)= 0,where k € (0,3) and k is a constant.
Then the value of tan ™! o + tan ' B + tan 1 +tan 1 is:
T e
a b) — c) 0 d) ——=
@ n (b) 2 (@] (d) 5
Let f(x)=a+ 2bcos™! x, b> 0. If domain and range of f(x) are the same set, then (b —a) is
equal to :
1 2
(@ 1-— b)) =2
T T
© 241 @ 1+1
T b
= W 1 2 5n?
If(tan™ x)< + (cot ™ x)“ = 5 then x equals to :
(a) -1 (b) 1 (© o d 3

The total number of ordered pairs (x,y) satisfying | y|=cosx and y =sin~!(sin x), where
x e[-2n,3n]is equal to :

(@ 2 (b) 4 (© 5 (d 6

If[sin -1 (cos -1 (sin’1 (tan -1 x)))]1=1,where [] denotes greatest integer function, then complete
set of values of x is :

(a) [tan(sin(cos1)),tan(cos(sin1))] (b) [tan(sin(cos1)),tan(sin(cos(sin1)))]

(¢) [tan(cos(sin1)),tan(sin(cos(sin1)))] (d) [tan(sin(cos1)),1]

The number of ordered pair(s) (x, y) of real numbers satisfying the equation

1+x2%+ 2xsin(cos_1 y)=0,is:

(@ 0 () 1 () 2 (d 3

The value of tan™' 1+ tan ' 2 + tan ' 3 is :

T 3n 57
(€)) ) (b) n (] vy (d )
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18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

2
The complete set of values of x for which 2tan ! x + cos ™ (1_)(2} is independent of x is :
1+x
(@) (-o0,0] (b) [0,0) (©) (-,—-1] (d) [1,)
The number of ordered pair(s) (x,y) which satisfy y=tan 'tanx and

16 (x? + y2) — 48mx + 16my + 312 =0, is :
(@ o0 (b) 1 () 2 (d 3

Domain (D) and range (R) of f(x) =sin "' (cos ! [x]) where [] denotes the greatest integer
function is
(a) D E[]., 2), R E{O} (b) D E[O: ]-)) R E{_]-: 0) 1}
T T T
¢ D=[-1,1),R={0,—, d) D=[-1,),R={-—,0,—
(0 [-1,D { 5 ﬂ} (d) [-1,D { b 2}
If2sin™ x + {cos ™! x} > g +{sin~! x}, then x € : (where {-} denotes fractional part function)
(@) (cos1,1] (b) [sin1, 1] (¢) (sinl1,1] (d) None of these
Let f(x) =xt+x?-x7+x3+1 and f(sin’1 (sin8)) =a, (o is constant). If
f(tanf1 (tan8)) =A — o, then the value of A is :
(@) 2 (b) 3 (0 4 @1
The number of real values of x satisfying the equation 3sin ! x + 7 x — n =0 is/are :
(@ o ) 1 () 2 (d 3
Range of f(x) =sin ' x + x2 + 4x + 1is :
T T T '
-——-2,—-+6 b) |0,=+6 -——==-2, d) [-3,
(61){2 2+}(){2+} (C)[2 00) (d) [-3,0)
The solution set of the inequality (cosec -1 x) 2 _2cosec tx> g(cosec Ty o 2) is

(—o0,a] U [b,x), then (a + b) equals :

(@ o (b) 1 (c) 2 (d -3
Number of solution of the equation 2 sin T(x+2)=cos 1(x+3)is:
(@ 0 (b) 1 () 2 (d) None of these
tan~! (1) + tanl(l] +tan”! (1j +..... 0 =
3 7 13
T b1 i i
a) — b) — c) — d) =

(a) a (b) > () . (d) 5

41 42 1 4 .
Iftan™" —+tan = —=—cos = x then x is equal to :

4 9 2

(a) % ()] % (© (d) none of these

Ul w
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29. The set of value of x , satisfying the equation tan?(sin ! x) > 11is :

11

-1,1 =
11 11
B | ] d) (LD —|-——,—
(C)[][ﬁ&] @ )[\E\E}

30. The sum of the series cot * (zj +cot ! (3‘?] +cot ! (?j s o is equal to :

(a) cot™1(2) (b) cot (3) (©) cot (-1 (d) cot (D)

31. If_[ In(cot X) —llnz(cot x)+C
sin x cos x k
(where C is a constant); then the value of k is :
1

@ 1 (b) 2 (o 3 (d) 5
32. The number of solutions of sin ™ x + sin ™' (1+ x) =cos ! x is/are :

(@ o (b) 1 () 2 (d) infinite

33. The value of x satisfying the equation
3
(sin_1 x)3 —(cos_1 x)3 + (sin_1 X) (cos_1 X) (sin_1 x —cos ! X) =Tlt—6 is :

T T T T
= b = = d —
(a) cos (b) cos (¢) cos (@ cos1

34. The complete solution set of the equation

sin~! 142—x -2 -x :cot_l(tan«/z -X) _sin! 1/1;X is :

2 2 2
Y T T
a) [2-T 1 b [1-7- .1 o 12X o d) [-1,1
(a) { , } (b) { B } (0 { 7 } @ [-1,1]
gl V1+x2 -1 . .
35. Let f(x) =tan™" | —————— | then which of the following is correct :
X
(a) f(x) has only one integer in its range (b) Range of f(x) is ( % Zj —{0}
(c) Range of f(x) is (—2 j {0} (d) Range of f(x) 13[ % Z} —{0}
Ll 12 1 ,
36. Iftan™" — +tan" " = =—cos ~ x then x is equal to :
4 9 2
1 2 3
= b) = = d) N f th
(@ 5 (b) - (© - (d) None of these
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37.

38.

39.

40.

41.

42.

43.

44.

45.

The set of values of x, satisfying the equation tan?(sin ™! x) > 1is :
1 1
V2 A2
1 1 1 1
@ L1~ -——=,— (@ (-1,D —{—,}
( 2 ﬁj R
The sum of the series cot ! (zj +cot ! (3‘?] +cot (?j +ennn o is equal to
(@) cot *(2) (b) cot™1(3) (© cot (- (d) cot (D)
. . -1 X -1 1 3.
The number of real values of x satisfying tan +tan” | — [=——is:
1-x? x3) 4
(@ o b) 1 () 2 (d) infinitely many
Number of integral values of & such that the equation cos ! x + cot * x = possesses solution
is:
(a) 2 (b) 8 (0 5 (d) 10
If the equation x> + bx? + cx + 1=0 (b< ¢) has only one real root a.

Then the value of 2 tan ! (cosec o) + tan " (2sina sec? o) is :
T T
— 3 b) - = d
(a) ] (b) -m (0 ; (d =
Range of the function f(x) =cot L x} +sin {x} +cos™! {x}, where {-} denotes fractional
part function

) o) el el

If 3 < a < 4 then the value of sin ! (sin[a]) + tan ! (tan[al) + sec -1 (sec[a]), where [x] denotes
greatest integer function less than or equal to x, is equal to :

(a) 3 (b) 2n-9 (c) 2n-3 (d) 9-2n

The number of real solutions of y + y? =sinx and y + y> =cos™! cos x is/are

(@ o (b) 1 () 3 (d) Infinite

Range of f(x) = sin~! [x -1]+2 cos™! [x —2]([] denotes greatest integer function)

T T T T 3n
(a) {—2,0} (b) {2,275} (@ {4;2} (d {2,27'[}
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Answers
1.| (a) 2.| (b) 3.| (b) 4. (a) 5. (a) 6. (0 7.| (a) 8. | (a) 9./ (d)| 10.| (b)
11.| (¢) | 12.|(d)| 13.|(a)| 14.|(c)| 15./(b)| 16.| (b) | 17.[(b)| 18.|(a) | 19.|(d)| 20.| (a)
21.| (b) | 22.{(a)| 23.|(b)| 24.|(a) | 25.|(b)| 26.| (b) | 27.|(a)| 28.|(c)| 29.|(d) | 30.| (a)
31.  (b) | 32.|(b)| 33.|(c)| 34.|(a)| 35./(b)| 36.| (c) | 37./(d)| 38.|(a) | 39.|(a) | 40.| (c)
41.| (b) | 42./(d)| 43.|(a) | 44./(d)| 45.|(d)
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¥ Exercise-2 : One or More than One Answer is/are Correct 7 h
1. f(x) = sin ! (sin x), g(x) =cos ~L(cos x), then :
(@) fx)=gx)ifxe (o,Z] () f)<gx)ifxe (;‘ 3:}
© f00)<g if[n,ifj @ f()> gx)if x e (nsﬂ
2. The solution(s) of the equation cos ' x =tan™! x satisfy
(a) x2:£—1 ) x2=@
2 2
(© sin(cos™! x) = *EZ" L () tan(eos ! x) = ‘Ez‘ L

3. If the numerical value of tan (COS ! [:j +tan ! (;B is (Z] ,Where a, bare two positive integers

and their H.C.E is 1
(@ a+b=23 (b) a-b=11 (¢) 3b=a+1 (d) 2a=3b

1 x+cot’1(10—x) where 1< x<9is:

(@ 7 (b) 3 (0 2 @5

4. A solution of the equation cot ' 2 =cot ~

5. Consider the equation sin ! (xz —-6x + 127j +cos Lk= g ,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 e [—; s 1)

(c) the equation must have real root if k € [—1,;)

(d) the equation has unique solution if k = —%

6. The value of x satisfying the equation

1

(sin™ x)3 —(cos_1 x)3 + (sin_1 X) (cos_1 X) (sin_1 X—Co0s " Xx)= 6
can not be equal to :
T T b1 T
a) cos— b) cos— c) cos— d) cos—
(a) c (b) 7 (@ . (d) 15

Answers

1., (a,b, ) 2. (a, ©) 3.| (a,b,0) 4. (a, b) 5./ (a,b,d) 6. (a,b,d)
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@ Exercise-3 : Comprehension Type Problems

Paragraph for Question Nos. 1 to 2
1

Let cos_1(4x3 —3x)=a+bcos " x

1. If x e —1,1 ,then sin ™ sind | is :
2 2 b

Y
(@ —g

2. Ifxe(l,q
2

1
(a —g

b =~ _T
(b) B © 5
,then lim bcos y is :
y—a
1
b) — -
(b) -3 © -
| Answers |

D I
()6

@ 3

1.| (a) 2.

(d)
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c—

1.
Column-I Column-ll
A) sin ! & +2tan 1 = ) I
5 6
®B) | in! 12 +cos ! 4 +tan ! 63 @ z
13 5 16 2
_ T
(© |IfA=tan! x3 ,B=tan! 2x-2) ) (®) —
2\ —x A3 4
then A — B can be equal to
M an 1 gnt 1 ©) T
7
(T) I
3
2.
Column-I Column-ll
(P) |If f(x)=sin'x and lim f(3x - 4x3) P) 3
x L
—1-3| M SO | then =
xX——
2
([] denotes greatest integer function)
(Q) | If x> 1, then the value of sin (;tan_l 2 5 —tan ! xj Q -1
1-x
is
(R) | Number of values of X satisfying| (R) 2
sin™' x —cos ! x=sin"! (3x-2)
(S) | The value of sin(tan 134 tan! ;j (s) 1
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3.
Column-I Column-ll
(A) | If the first term of an arithmetic| (P) 3
progression is 1, its second term is n,
and the sum of the firstn terms is 33n
(B) | If the equation cos * x +cot ' x =k| (Q) 4
possess solution, then the largest
integral value of k is
(C) | The number of solution of equation | (R) 5
cos6=|1+sin6| in interval [0, 3x],
is
(D) | If the quadratic equation| (S) 9
x?-x-a=0 has integral roots
where a € N and 4 < a < 40, then the
number of possible values of a is
4.
Column-I Column-ll
(A) | The value of tan ! ([x]) + tan ! ([-n] + D = | (P) 2
([] denotes greatest integer function)
(B) | The number of solutions of the equation| (Q) 3
tan x + sec x =2 cos x in the interval [0,2 7] is
(C) | The number of roots of the equation| (R) 0
X +2tan x = g in the interval [0,2 7] is
(D) | The number of solutions of the equation| (S) 1
x% +x?+4x+2sinx=0 in the interval
[0,27] is
Answers
1.A—->Q; B—>S; C>P; D—>R
2. A->P; B>Q; C—>R; D—>S
3. A—>S; B>R; C—>P; D> Q
4. A->R; B>P; C—>Q; D->S
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¥ Exercise-5 : Subjective Type Problems Fo. m

1. The complete set of values of x satisfying the inequality sin '(sin5)> x2 —4x is
(2 /A —27,2 + /A —27), then A =

2. InaA ABC;if(I[;)? + (I,15)% =AR % ,where I denotes incentre ; I;,I, and I ; denote centres of

the circles escribed to the sides BC,CA and AB respectively and R be the radius of the circum
circle of A ABC.Find A.

3. If2tan? % —sin~! 3 =—cos ! 6—3,thenk =

4. If2tan ! % —sin! % =—cos %,thenk =

o 2
5.1f > 2cot ! ("*2’””'} = kn, then find the value of k.
n=0

6. Find number of solutions of the equation sin —1¢ |log % (cosx) —1]) + cosI( |31og % (cosx) -7|)

T .
=—,if x€[0,4n].
5 €[0,4n]

| Answers |

1., 9 2.| 16 3.| 65 4. 7 S. 1 6. 4

I [ [



Vector &
ADimensional
Geometry

26. Vector and 3Dimensional Geomet ry






26

VECTOR & 3DIMENSIONAL
GEOMETRY

Exercise-1 : Single Choice Problems | M

. The minimum value of x? + y2 + 22 ifax + by +cz =p, is :

2 2 2 2 2
(a) I (b) R © w (d 0
(1+b+C a2+b2+C2 p2
- —

. If the angle between the vectors a and b is g and the area of the triangle with adjacent sides

- - - -
equal to a and b is 3, then a-b is equal to :

(@) 3 (b) 243 (©) 4+3 ) f

. A straight line cuts the sides AB, AC and AD of a parallelogram ABCD at points B;,C and D,
—> —_— — —> —> A,
respectively. If AB; =A; AB,AD,; =1, AD and AC, :TBAC, where A;,A, and A5 are

positive real numbers, then :
(@ Aq,i3andi, arein AP (b) Ay,A3and A, are in GP
() Xq,A3andX, are in HP (d) Xy +Xy +A3=0

— PN R o Y e T SN
. Leta =2i+ j—2kandb =i+ j.If ¢ isavector such that a- ¢ =| ¢|,| ¢ — a|]=2+/2 and the angle
T

- - -
between ax b and ¢ is 30° then |(ax b) x ¢ |is equal to :

2 3
(a) B (b) Py (© 2 (d 3

> . . Ao
. If acute angle between the line r =i +2j+ A (4i —3k) and xy-plane is 6; and acute angle
between the planes x +2y =0 and 2x + y =0 is 8, then (cos? 6, +sin? 0,) equals to :
2

1 3
b) = ol 2
(@ 1 (b) 2 () 3 (d 4
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10.

11.

12.

13.

- — - - -
. If a and b are non-zero, non-collinear vectors such that|a|=2,a-b =1and angle between a

. If a,b,c,x,y,z are real and a? +b% +c? =25, x2 +y2 +22 =36 and ax + by + cz =30, then

a+b+c .
————isequalto:
X+y+z
6 5 3
1 b) = = d) =
(@ (b) 5 © 6 d 7

—

> I - - - - > - - - o >
and b is 3 If r is any vector such that r-a =2, r-b =8,(r+2a—10b)-(axb)=4\/§ and

- - - - -
satisfytor+2a—-10b =1 (axb), then A is equal to :

(a) % (b 2 (0) % (d) None of these

—> ~ ~ A > ~ ~ —> ~ ~ N
.Leta=3i+2j+4k;b =2(i +k) and ¢ =4i + 2j+ 3k. Sum of the values of ‘o’ for which the

- - -

equation xa+ yb+zec = o (xd + yj+zﬁ) has non-trivial solution is :
(@ -1 (b) 4 () 7 (d) 8
-S> o o o
a-a a'b ac
d ~ ~ A > ~ ~ A > ~ ~ ~ - > = > > —>
.Ifa=i+j+k,b=i-j+k,c=i+2j—k, thenthevalueof|b-a b-b b-c|isequalto:
> > oo/l 5
cca c¢cb cec
(@ 2 (b) 4 (c) 16 (d) 64
- - - - - > - - > -
If a and b are two vectors such that|a|=1,|b|=4,a-b =2.If ¢ =(2 ax b) —3 b, then angle
- -
between b and ¢ is :
i 1 2n 5w
a) — b) = 0 — d) —
(@) | (b) 3 © 3 (d :
- > > - - - - - —
If a,b, ¢ are unit vectors, then the value of[a—2b|*+|b-2 ¢ |*+| c—2 a|> does not exceed
to:
@ 9 (b) 12 (c) 18 (d) 21

— — - -
The adjacent side vectors OA and OB of a rectangle OACB are a and b respectively, where O is

- - - -
the origin. If 16| ax b |=3 (| a|+|b|)? and 6 be the acute angle between the diagonals OC and
AB then the value of tan(6/2) is :

1

1 1 1
(@ — b - © —= @ ~
) 2 N 3
= & — . A oA
The vector AB =3i + 4k and AC =5i —2j + 4k are the sides of a triangle ABC. The length of
the median through A is :

(a) /288 ) 72 (© 33 (d) V18
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14.

15.

16.

17.

18.

19.

20

21.

22.

—>
. E and F are the interior points on the sides BC and CD of a parallelogram ABCD. Let BE =4 EC

— ~ ~ A ~ ~ A ~ ~ ~
Ifa=2i+2j+3k;b =3i+3j+5k;c =Ai+2j+ 2k are linearly dependent vectors, then the
number of possible values of A is :
(a) O (b) 1 (© 2 (d) More than 2

e T T e S

The scalar triple product [a+ b-c b+c-a c+a-blisequalto:
- - > -

(@ o (b) [ab c] (c) 2[ab c] (d) 4[ab c]

. - . .
If & and b are unit vectors then the vector defined as V =(a xb) x (4 + b) is collinear to the
vector :
(@ a+b (b) b-a (c) 2a-b (d a+2b
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 :

2 5 343 -2
(@ — (b) — (@ — (d) —
V29 V29 V29 V29
- R 4 p

Let ar =x,i+y,j+z,k,r=1,2,3 be three mutually perpendicular unit vectors, then the

X1 XoRX3
value of |y, y5 Y3lisequalto:

Z1 %2 23
(@ 0 (b) +1 (C) 12 (d) +4

- > >
Let a,b, ¢ be three non- coplanar vectors and 1' be any arbitrary vector, then the expression
(ax b) x(rx c) + (bx c) X (rx a) + (cx a) X (r>< b) is always equal to :
- o> e 5> > -

(@) [ab c]r (b) 2[abec]r (c) 4[abelr do

—>

—> —> — —>
and CF =4 FD.If the line EF meets the diagonal AC inG, then AG =X AC, where is equal to:

1 21 7 21
@ = (b) — (0 — (d) —
13
B - >

Ifa, b are unit vectors and c is such that ¢ = a x ¢ + b, then the maximum Value of[ab ¢]is:
a) 1 b) — c) 2 d) =
(@ (b) 5 (@ ( ) )

1 2 3 2 1 3 14 13 X
Consider matrices A=[4 1 2[;B=|4 1 -1|;C=|12|;D=|11|;X=|y| such that

1 -1 1 2 2 3 2 14 P

solutions of equation AX =C and BX =D represents two points P(x;,y;,21) and Q(x,,y5,%5)
respectively in three dimensional space. If P'Q’ is the reflection of the line PQ in the plane
: X+ y + 2z =9, then the point which does not lie on P'Q"is :

@ @G, 4,2 b G,3,49 (@ (7,2,3) (d) (1,5,6)
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23.

24.

25.

26.

27.

28.

29,

30.

The value of a for which point M (od +23+ﬁ), lies in the plane containing three points
AGl+j+Kk),BQi+2j+k)andC(3i-Kk)is:
1 1
a) 1 b) 2 c) — d) —-=
(@ (b) (© 5 (d 5

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 :

70 1 |70 35 15
[z b) = |2 22 [22
(a) o (b) 513 (c) 3 (d 2

a,b and & — b are unit vectors. The volume of the parallelopiped, formed with a,bandaxb as
coterminous edges is :
1 2 3
a) 1 b) = c) — d) =
(@ (b) 4 (© 3 (d) 4

A line passing through P(3,7,1) and R(2,5,7) meet the plane3x + 2y + 11z -9 =0 at Q. Then

PQ isequal to :
5741 J41 50+/41 2541

—_ b) —— c d
(@) =5 (b) %9 () 59 (d) 59
> > > > > - - >
If a, b and c are three non-zero non-coplanar vectorsandp =a+b-2c¢; q=3a-2b+c¢

- - - -

andr =a —4b + 2 c are three vectors such that the volumes of the parallelopiped formed by

- > > - o > v,

a,b,candp,q,r astheir coterminous edges are V; and V, respectively. Then v isequalto:
1

(a) 10 (b) 15 () 20 (d) None of these
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 :
(@ 1 (b 2 (© 3 (d 4
- ~ ~ ~ ~ ~ A - A ~ ~
The distance between the line r =2i -2j+ 3k + (i — j+ 4k) and the plane r-(i +5j+k) =5
is:
10 3 10
a) — — ) — d) —
(@ (b) 3 \F © 10 d 2
e T -> > - >
If(axb)x e =ax(bx ¢),where a,b and c are any three vectors such that a b #0,b-c %0,
— -
then a and c are :
(a) Inclined at an angle of g (b) Inclined at an angle of g

(c) Perpendicular (d) Parallel
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31.

32.

33.

34.

35.

36.

37.

38.

- - - ~
Let r be position vector of variable point in cartesian plane OXY such that r-(r + 6j) =7 cuts

the co-ordinate axes at four distinct points, then the area of the quadrilateral formed by joining
these points is :

(@) 47 (b) 67 (© 747 (d) 87

If|a|_2 |b|—5anda b =0, then ax(ax(ax(ax(ax(axb))))) is equal to :
(a) 64a (b) 64b (c) —64a (d) —64b

- - -

IfO (origin) is a point inside the triangle PQR such that OP + k; OQ + k, OR =0, where k; , k,
Area (APQR)
Area (AOQR)

(@ 2 (b) 3 (0 4 (d 5

are constants such that =4, then the value of k; + ky is:

Let PQ and QR be diagonals of adjacent faces of a rectangular box, with its centre at O. If
ZQOR, ZROP and ZPOQ are 0, ¢ and ¥ respectively then the value of‘cos0 + cos ¢ + cos ¥’ is :
(@) -2 b) —/3 © -1 @0
- — -
a b c
> > > > o
The valueofla-p b-p c-p|isequalto:
e e e T S
a-.q bq cgq
e s T e Y e T S S I S Y
(a) (pxq)[axb bxec ¢ xa] (b) 2(pxq)[axb bxec cxal]
e T S - - e e e e S
(© 4(p q)[axb bxec cxa] (d (pxq)ylaxb bxec c¢xal]
> > > o > o o
Ifr —a(m xn)+b(n x1)+c(l xm) and[1 m n]=4, flnd—a:rbjcﬁ :
r-(l1+m+n)
1 1
@ — (b) - (© 1 @ 2
- >
The volume of tetrahedron, for which three co-terminus edges are a , b and c is k units. Then,
> o> > - - »
the volume of a parallelepiped formed by a—b,b +2¢c and3a —c is:
(a) 6k (b) 7k (c) 30k (d) 42k

The equation of a plane passing through the line of intersection of the planes :
Xx+2y+2z-10=0 and 3x + y —z =5 and passing through the origin is :

(a) 5x+3z=0 (b) 5x-3z=0

(c) 5x+4y+32=0 (d) 5x-4y+3z=0
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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):

(@) y2+2x-2y-4z+6=0 (b) x%2+2x-2y-4z+6=0
(©) x2—2x+2y—4z+6=0 (d) 22—2x+2y—4z+6:0
Answers

1.| (b) 2./ (b) 3. (0 4. (b) 5. (@) 6. (0 7. (d) 8. (| 9. (0 10. (D
11.| (d) | 12.|(d)| 13.|(0)| 14.|(c)| 15.|(d)| 16.| (b) | 17.|(b)| 18./(b)| 19.|(b) | 20.| (b)
21.| (b) | 22.|(@) | 23.|(b)| 24.|(@)| 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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Q Exercise-2 : One or More than One Answer is/are Correct : . B b

1. If equation of three lines are :
1 2- _
xX_ Y _2.x_Y_ % 4% 1 2-y 2-3

, then

1 2 3’2 1 3 1 1
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 =2

(d) Area of the triangle formed by the lines is 3

g ~ ~ ~ g ~ ~ ~ — ~ A A
2.If a=i+6j+3k; b=3i+2j+k and c=(a+Di+(@B -1 j+k are linearly dependent

N
vectors and | ¢ |= J6 ; then the possible value(s) of (a. + ) can be :

(@ 1 (b) 2 (0 3 @ 4
3. Consider the lines :
x-2 y-1 gz+2
L].: = =
1 7 -5
Lyix-4=y+3=-2

Then which of the following is/are correct ?
(a) Point of intersection of L and L, is (1,—6,3)
(b) Equation of plane containing L, and L, isx +2y +32z+2=0

(c) Acute angle between L, and L, is cot (ﬁj

(d) Equation of plane containing L, and L, is x +2y + 2z +3 =0
4. Leta ,I; and & be three unit vectors such that 4 =b + (I; x €), then the possible value(s) of
|a +b +¢|* canbe:
(@ 1 (b) 4 () 16 d 9
> L .. A
5. The value(s) of p for which the straight lines r =3i-2j-4k +A;(i - j+upk) and

> A A oA A
r =51 —-2j+k + X, +j+ 2k) are coplanar is/are :

5+ ;@ o = +4\@ © 5= ;@ @ 5 —4\/5

(@

~ —> ~ A ~ —> ~ ~ ~ —> N ~ 4 ~ ~ ~
6. Ifix[(a-jxi]l+ jx[(a-K)xjl+kx[(a-i)xk]=0and a =xi + yj+ zk, then :

(@) x+y=1 (b) y+z=% © x+z=1 (d) None of these
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e e T S
7. The value of expression[axb exd e x f]isequalto:

(@) [abdl[ce fl-[abellde f] (b) [abel[fedl-[ab fl[ecd]
S>> oo D> S>> S>> S>>
(c) [edal][bef]-[cdb][lae f] (d) [bcd][aef]—[bcf][aed]

8.1If a,b,c and d are the position vectors of the points A,B,C and D respectively in three

> o —
dimensional space and satisfy the relation 3 a 2b+c¢-2d=0,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, ¢ and d are linearly dependent.

9. If OABC is a tetrahedron with equal edges and p,q,f are unit vectors along bisectors of

—> e

—_— — — — — —> - -

OA,O0B :0B,0C :0C,O0A respectively and a = 0A ,b = OL ,C = oc , then :
— — —>
|OA| |OB| |oC|

[abé] 343 [A+bb+ééral 343
@ —=="- ®) — =
[PGfl 2 P+qq+ff+p] 4
[A+bb+éé+al 343 [abeé] 343

© b = () A0C Sy
Pqr] 2 P+qq+rf+p] 4

2 1
10. Let & and ¢ are unit vectors and |b|=4. If the angle between & and ¢ is cos (4); and

I_;— 2¢ =)\a, then the value of A can be :
(@ 2 (b) -3
(e 3 d -4
11. Consider thelineL: x=y =z and thelineL,:2x+y +2-1=0=3x+ y +2z -2, then:

. . 1
(a) The shortest distance between the two lines is —

V2
(b) The shortest distance between the two lines is V2

(c) Plane containing the line L, and parallel to lineL; isz —x+1=0

(d) Perpendicular distance of origin from plane containing line L, and parallel to line L is 1

V2
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12.

13.

14.

15.

16.

17.

- > -
Let r —smx(axb)+cosy(bx c)+2(c><a) where a,b and ¢ are three non-coplanar

vectors. It is given that r is perpendicular to a + b + c .The possible value(s) of x2 + y? is/are:
2

2 5m
a) =« b) —/——
(a) (b) 4
2 2
© 35n @ 37mn
- - - - - - — - o
If(axb)x(exd)= ha+kb—rc+sd where a , b are non-collinear and c d are also
non-collinear then :
- > > > 5 o
(@) h=[b cd] (b) k=[a ¢ d]
- > > > -
(c) r=[abd] (d s=-[abec]
- . e N ~ A~ ~ N ~
Let a be a real number and o =1 +2j, B =2i +aj+ 10k, y =12i +20j + ak be three vectors,
- o>
then o, B and y are linearly independent for :
(@ a>0 (b) a<0
(c) a=0 (d) No value of a

The volume of a right triangular prism ABCA;B,C; 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 A; can be :

@ 2,2,2) (b) (0,2,0)

—> ~ ) N d N ~ N —> ~ ~ ~ e d —> el
Ifa=xi+yj+zk,b=yi+zj+xk,andec=zi+xj+yk,thenax(bxe)is:
(a) Parallel to (y —z)i +(z —x):i+(x —y)ﬁ
(b) Orthogonal to i+ 3+ﬁ
(c) Orthogonal to (y + z)i+(z + x)3+(x +¥) ﬁ,

(d) Orthogonal to xi+ y :1 +2k

> . .
If a line has a vector equation, r =2i +6j+ A (i — 3j) then which of the following statements
holds good ?

(a) the line is parallel to 2i + 63

(b) the line passes through the point 3i+ 3}
(c) the line passes through the point i+ 93
(d) the line is parallel to xy plane
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18.

19.

20.

21.
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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
(¢) AC =BD (d) AN=BN
—> - A ~ ~ - A ~ ~
The solution vectors r of the equation r xi = j+ k and r x j=k + i represent two straight lines
which are :
(a) Intersecting (b) Non coplanar (c) Coplanar (d) Non intersecting

Which of the following statement(s) is/are incorrect ?

x—4:y+6:z+6andx—1:y—2 _z-
-3 -1 -1 -1 -2

(b) The planes 3x —2y — 4z =3 and the plane x — y — g =3 are orthogonal

(a) Thelines

3 are orthogonal

(c) The function f(x) =In(e 2 + ¢*) is monotonic increasing V. x e R

(d) If gis the inverse of the function, f(x) =In(e 2 + e*) then g(x) =In (e* —e2)
- y - Y A
The lines with vector equations are; r;=-3i+6j+Ai(—4i+3j+2k) and

1?2 =-2i+ 73 + u(—4i + 3 +K) are such that :
(a) they are coplanar

(b) they do not intersect

(c) they are skew

(d) the angle between them is tan 137

Answers
1.| (b,c, d) 2. (a, 0) 3.| (a,b,0) 4., (a,d) 5. (a, ©) 6. (a, )
7. (a, b, ) 8. (a,c,d) 9.| (a,d) 10.| (¢, d) 11.| (a,d) 12. (b, d)
13.| (b, c,d) 14.| (a, b, 0) 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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- . -

¥ Exercise-3 : Comprehension Type Problems ‘ m

Paragraph for Question Nos. 1 to 3

The vertices of A 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 :

(@ 1 (b) 1/2 (© 1/6 (d 1/3
2. The y-coordinate of S is :
(a) 5/6 (b) 1/3 (© 1/6 @ 172
3. PAis equal to :
3 3
1 b) V2 = d) 2
(a) (b) 2 © \g @ 3

Paragraph for Question Nos. 4 to 6

- > - -
Consider a plane ©: r-n =d (where n is not a unit vector). There are two points A(a) and

-
B(b) lying on the same side of the plane.

4. If foot of perpendicular from A and B to the plane 7 are P and Q respectively, then length of PQ
be:

®) [(b-a)-n] © () |(b-a)xn]

n| [n]

@ [(b-a)-n| [(b-a)xn]|

=
5. Reflection of A(a) in the plane = has the position vector :

=> s - - > >
(a) a+ (d-a-n)n (b) a- (d-a-n)n
m? m)?
- - > - - -
() a+ (d+a-n)n (d a+ - n
m? m?

- -
6. If a plane n; is drawn from the point A(a) and another plane n, is drawn from point B(b)

parallel to n , then the distance between the planes n; and n, is :

@ @Pal 4@ ba © [a-bxal @

[n| [n|

> 5> -
[(a-b)xn]|
=
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Paragraph for Question Nos. 7 to 9

= N ~ A - A ~ N A A A
Consider a plane H: r-2i+j-k)=5,alineL:r =(3i—j+2k)+1(2i-3j-k) and a
point A(3,—4,1).L, is a line passing through A intersecting L ; and parallel to plane IT.

7. Equation of L, is :

@ *=(1+0i+(@2-30j+1-Dk:reR
) r=(3+M)i-(4-20)§+0+30k;AeR

© r=B+0i-(4+30j+0-Dk;.eR
(d) None of the above
8. Plane containing L ; and L, is :
(a) parallel to yz-plane (b) parallel to x-axis
(c) parallel to y-axis (d) passing through origin
9. Line L, intersects plane IT at Q and xy-plane at R the volume of tetrahedron OAQR is :
(where ‘O’ is origin)
3

14 7
(a) O (b) 5 © 7 (d) 4

Paragraph for Question Nos. 10 to 11

Consider three planes :
2x+py+62=8;x+2y+qz=5andx+y+3z=4

10. Three planes intersect at a point if :

(@) p=2,9#3 () p#2,9#3 (© p#2,9=3 (d) p=2,q9=3
11. Three planes do not have any common point of intersection if :
(@ p=2,9#3 () p#2,9#3 () p#2,9=3 (d p=2,q=3

Paragraph for Question Nos. 12 to 14

- o> -
The points A, B and C with position vectors a, b and ¢ respectively lie on a circle centered at

origin O. Let G and E be the centroid of AABC and AACD respectively where D is mid point of
AB.

12. IfOE and CD are mutually perpendicular, then which of the following will be necessarily true ?
- - - - > - > -
(A |[b-al=|c-a| (b) Ib-a|=|b-c]

> o > o > o > o - >
(0 |e-a|=|c-b| (d |b-al=|c-a|=|b-c]|
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13.

14.

15.

16.

17.

18.

If GE and CD are mutually perpendicular, then orthocenter of AABC must lie on :

(a) median through A (b) median through C

(c) angle bisector through A (d) angle bisector through B
—_—— > — —_—— > —

If[AB AC AB x AC |=)1[ AE AG AE x AG], then the value of A is:

(a) -18 (b) 18 () -324 (d) 324

Paragraph for Question Nos. 15 to 16
Consider a tetrahedron D —ABC with position vectors if its angular points as

A(1,1,1);B(1,2,3); C(1,1,2)

and centre of tetrahedron [2 s % ) 2} .

Shortest distance between the skew lines AB and CD :
1 1 1 1
a) - b) = o — d) =
(a) 5 (b) 5 (© 4 (d <
If N be the foot of the perpendicular from point D on the plane face ABC then the position vector
of N are :

Paragraph 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
30R =2RB and 2AQ =3QB. Let OQ and AR intersect at the point P (where O is origin).

If the point P divides OQ in the ratio of u:1, then p is :

2 2 2 10
a) — b) — o — d) —
(@) 19 (b) 17 () 15 (d) 9

If the ratio of area of quadrilateral PQBR and area of AOPA is % then (B —a) is (where o and

are coprime numbers) :

(@) 1 ®) 9 © 7 ) o
Answers
1.| (d) 2.| (o) 3. (d) 4. (o) 5. (a) 6.| (a) 7.| (c) 8. (b) 9./(d) | 10.| (b)

11.

(0] 12./(@| 13.| (b) | 14.|(d) | 15.|(b) | 16.| (b) | 17.|(d)| 18.|(d)
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% Exercise-4 : Matching Type Problems

-

1.

Column-I Column-ll
(A) | Lines X~ 1_y+2 =z and (P) | Intersecting
-2 3 -1
% ~ A~ A A A A
r=3i—j+k)+t( +j+k)are
(B) Lines > 5_Y - _z+3 and (Q) | Perpendicular
7 3
X-y+2z-4=0=2x+y -3z +5are
(C) |Lines(x=t-3,y=-2t+1,2=-3t-2) and (R) | Parallel
- R . A
r=(t+Di +@2t+3)j+ (-t -9k are
% ~ A ~ A A A
(D) Linesr =( +3j —k) +t (21 —j — k) and (5)
- N N n n P
r =(—1 —2j +5k) +s(i -2j +4kjare
(T) | Coincident
Column-I Column-ll
- 2 - . (P) -12
(A) |If a,b and c are three mutually perpendicular vectors
- - -
where|a|=|b|=2, | ¢ |=1, then
e e e e S
[axb bxec cxalis
- -
(B) |If a and b are two unit vectors inclined at g, then Q v
> o5 5 5 o
16[a b +(axb) blis
- — . - > > (R) 16
(C) | If b and c are orthogonal unit vectors and b x ¢ =a
e e e e
then[a+b +c a+b b+ c]is
-> o> -> > > -> -5 > ) (S) 1
(D) |[If[xy al]=[xy b]=[a b ¢]=0, each vector being a
- > >
non-zero vector, then [x y ¢]is
(T) 4
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3.
Column-| Column-ll
(A) | The number of real roots of equation| (P) 2
2% +3% £ 4% 9% =0 isA,thenA? + 7 is divisible by
(B) | Let ABC be a triangle whose centroid is G, orthocenter| (Q) 3
is H and circumcentre is the origin ‘O’.If D is any point
in the plane of the triangle such that not three of|
0O, A, B, C and D are collinear satisfying the relation
_ - — > —>
AD + BD + CH + 3HG =AHD,then + 4 is divisible by
(© |if A (adj A) {100 100} , then 5| A| 2 is divisible by | (R) 4
- o5 o - - -
(D) a, b, c are three unit vector such that a + b =2 ¢ J () ©
- -
then |6 a—8 b|is divisible by
(T) 10
Answers
1. A—>0Q,S;B>R;C>P,Q; D> P
2. A>R;B—>P;C—>S;D—>Q
3. A->P,R;B—>P,Q,S;C>P,Q,R,S;D>P, T
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% Exercise-5 : Subjective Type Problems P ”“B& = ;

1. A straight line L intersects perpendicularly both the lines :
X+2 :y+6:z—34 andx+6:y—7=z—7

2 3 -10 4 -3 -2
then the square of perpendicular distance of origin from L is

B

2. Ifa ,l; and ¢ are non-coplanar unit vectors such that [él; ¢l= [l; x€¢ €xa ax l;], then find the
projection of b +éonaxb.

3. Let OA,0B,OC be coterminous edges of a cuboid. If[,m,n be the shortest distances between the
sides OA,OB,0C and their respective skew body diagonals to them, respectively, then find

1 1 1
12 m? n?
( 1 1 1 j
+ +
0A? O0B? o0c?
_— 5> — >

4. Let OABC be a tetrahedron whose edges are of unit length. If OA=a, OB =b and d

— -> - - - )
OC =a(a+b)+B(axb), then (af)“ == where p and g are relatively prime to each other.
q

Find the value of Lq} where [] denotes greatest integer function.
p

- -
5.Let v, be a fixed vector and Vo:[(ﬂ- Then for n>0 a sequence is defined

- > (1" _1mtto R o
Vn+1=Vn+[2j [1 O} vothenr}lir})ovn:[ﬁ]FmdB.

n
6. If A is the matrix [ 1 _13:|, then A—%A2 + ;A?’ ...... +(—;j AN wzi[l a]

-1 13/b 1
Find | 2|,
b
1 1
2n+D! @2n+2)!

7. A sequence of 2 x 2 matrices {M,, } is defined as follows M, =| , Qn+2)1 (@20t D!

“2k+2)! &2k+ D!

then lim det. (M, )=A —e¢ L. Find 1.

n—>oo
- - > - - > > - - >
8. let|a|=1,|b|=1and |a+b|=+3. If ¢ be a vector such that ¢ =a+2b —3(a xb) and

e Y
p=|(axb)xc]|,then find [p2] . (where [ ] represents greatest integer function).
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9.

10.

11.

12.

13.

14.

15.

- o -
Let 1' —(a X b)smx + (b X c)cosy + 2(c X a) where a, b, ¢ are non-zero and non-coplanar

5
vectors. If r is orthogonal to a + b + ¢, then find the minimum value of (x +y2).
n2

The plane denoted by [1; : 4x + 7y + 4z + 81 =0 is rotated through a right angle about its line
of intersection with the plane [I,:5x + 3y + 10z =25. If the plane in its new position be
denoted by [ [, and the distance of this plane from the origin is /53 k where k € N, then find k.

ABCD is a regular tetrahedron, A is the origin and B lies on x-axis. ABC lies in the xy-plane

i
| AB|=2. Under these conditions, the number of possible tetrahedrons is :

- - - -
A, B,C,D are four points in the space and satisfy | AB|=3, |BC|=7,|CD|=11and | DA |=9.

> o
Then find the value of AC-BD .

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) :

- - - - - - -S> > o o
If a and b are non zero, non collinear vectors anda; =A a +3b ;b;=2a+ib;e; =a+b.

Find the sum of all possible real values of A so that points A; , By, C; whose position vectors are
> o >
a;,b,,c; respectively are collinear is equal to .

Let P and Q are two points on curve y =log (x —;) +log V4x? —4x+1 and P is also on
2

x2 + y? =10. Q lies inside the given circle such that its abscissa is integer. Find the smallest

- -
possible value of OP -OQ where ‘O’ being origin.

N
16. In above problem find the largest possible value of | PQ | .
17. Ifa,b,c,l,m,n e R —{0} such thatal + bm + cn =0, bl + cm + an =0, cl+ am + bn =0.If a, b, c
are distinct and f(x) = ax® + bx? + cx + 2. Find f(D:
- - e I - >
18. Let u and v are unit vectors and wisvectorsuchthat y x v+ p=wand o x u = v. The find
> > >
the value of [p v ®].
Answers
1. 5 2. 1 3. 2 4. 5 S. 2 6. 3 7o 1
8. 5 9. 5 10.| 4 11. 8 12. 0 13. 3 14. 2
15. 4 16. 2 17. 2 18. 1

[



