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QUADRATIC

CHAPTER | EQUATIONS

SECTION-1

¢ SINGLE CHOICE QUESTIONS

1. If the equation sinx + cosx = y* — y + a has no solution in x and y, then
(A) a<-=2 (B) ae(-1,1)
1
(€) a< -2 (D) a> 2+

2. The set of values of ‘a’ for which the equation cos*x — sin*x + cos2x +a*+a=0

will have atleast one real solution is

(A) [-2,1] (B) [-1,2]
©) [-1,1] (D) [1,2]
3. The solution set of the inequality Jx-3< &2_ 5 is
(A) [0, 1]u [4, 16] (B) [0, 1]V (4, 16]
(©) (0, 1)U (4, 16) (D) (0, 11V (4, 16]

4. Leta, b, c € R, a# 0 such that a and 4a + 3b + 2¢ have the same sign. Then the

equation ax? + bx + ¢ = 0 must have
(A) both roots in (1, 2) (B) no roots in (1, 2)
(C) not both roots in (1, 2) (D) exactly one root in (1, 2)

5. Letx = 7+\/§,y: V743 , then the value of x* + y* + (x + y)*is equal to
NT-437 T3

(A) 527 (B) 1254
(C) 976 (D) 1152
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3 +1
6. Let ‘p’is aroot of the equation x* — x — 3 = 0. Then the value of — 2 T
. p—p —p *p
is equal to
4 4
() 5 B) 5
2 2
© 5 (D) 5

10.

Given that the equation (x — 19) (x — 97) = p has real roots o and 3. Then the

minimum real root of the equation (x —a) (x — ) =—p is
(A) 13 (B) 16
(C) 18 (D) 19

Let a, b, ¢ are real numbers with a*> + b?> + ¢?> > 0. Then the equation x*+(a + b + ¢)
x+(a?+b? +¢?) =0 has

(A) 2 positive real roots (B) 2 negative real roots
(C) 2 real roots with opposite sign (D) no real roots
Let a, b are two different positive integers and the two quadratic equations

(a—1)x*>—(a*>+2)x +(a?> + 2a) = 0 and (b — 1)x*> — (b* + 2)x + (b* + 2b) = 0 have

b a
one common root. Then the value of -2 +E*a is equal to
a”+
(A) 256 (B) 64
(©) 16 (D) 72

If p, q, and q, are real numbers with p = q, + q, + 1, then which of the following
must be correct about the equations E, : x> +x+q,=0and E, : x>+ px + q,= 0,
(A) Nothing can be said about roots of the two equations.

(B) atleast one of the equation has distinct real roots.

(C) atleast one must have imaginary roots.

(D) atleast one must have real roots of oposite sign.
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11.

12.

13.

14.

15.

Given that the solution set of the quadratic inequality ax> + bx + ¢ > 0 is (2, 3).
Then the solution set of the inequality cx? + bx +a < 0 will be

3\

p—

(B) (=o0,2) U (3, )

9

wl»——‘
N

/

) (3

(©) (_oo,l] U (l,ooj (D) Nothing can be said
3 2

Complete set of real values of k for which the inequality kx* — kx — 1 <0 holds for
any real x, satisfy

(A) ke (4,0) (B) k € (-4, 0]

(C) ke[4,0) (D) k € [-4, 0]

The poduct of all values of x satisfying the equation
1 1 1 1 1
+ +

x> +2x X +6x+8 x’>+10x+24 5 x*>+14x+48 18

(A) —80 (B) 40
(©) -10 (D) 20
Let x,, x,, X, be the roots of the equation x* +3x + 5 = 0. Then the value of

1y 1f

expression [x +_J LX + ﬁ\x +i} is equal to

& -2 (B) -5

© -2 (D) -1

The value of maximum real root minus the minimum real root of the equation
x2-5)+x-7)*=161s

(A) 5+47 (B) 25

(©) V28 (D) 42
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16.

17.

18.

19.

20.

21.

Three real numbers X, y, z are such that x2 + 6y =17, y>* + 4z =1 and z*> + 2x = 2.
Then the value of x*+y* + Z° is equal to

(A) 30 (B) 24

(C) -36 (D) -28

The degree of the polynomial p(x) which satisfies the condition
(p(x—1)=(x—-15) p(x) is:

(A) 4 (B) 15

<) 7 (D) can not be determined

The equations x> — 4x + k = 0 and x*> + kx — 4 = 0, where k is a real number, have
exactly one common root. Then the number of values of k is

(A) 0 (B) 1

©) 2 (D) 3

Suppose 1, 2, 3 are the roots of the equation x* + ax? + bx = ¢. Then the value of ¢
is

(A) 25 (B) 8

(C) 24 (D) 36

If a, b are the roots of the quadratic equation x* + Ax —2%»2 =0, where A is a real

parameter. Then the minimum value of a* + b* is

(A) 242 (B) 2(/2-1)

(C) V2 (D) 212

If a, b, c are complex numbers and a + b + ¢ =ab + bc + ca = abc = 1, then find
a+b'+ct

(A) 1 (B) 0

© 3 (D) 8
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22.

23.

24,

25.

26.

Let p(x) = x® + ax® + bx* + x* + bx* + ax + 1. Given that 1 is a root of p(x) =0

and —1 is not. What is the maximum number of distinct real roots that p could

have
(A) 6 (B) 5
(€) 4 (D) 3
If the roots of quadratic equation ax*> + bx + ¢ = 0 are mrri I and m: : , then
(a+b+c)isequal to
(A) b*—ac (B) 4(b* —4ac)
b +¢?
(C) b?—4ac (D) .

The set of all real values of ‘a’ for which both the roots of the equation x>~ 1 =0

lic between the roots of the equation x> + (3a — a?)x — 3a’ = 0 is equal to
1
(A) (o5, -1) ® (1.1 o)

(10
(O (1, 0) (D) (31

The complete set of real values of ‘a’ for which the smaller root of the equation
x? + 2ax — 3 = 0 lies in the interval (-1, 1) is

(A) (1, 0) (B) (0, 1)

© [-+2) (D) a e (2,0)

If the ratio of the roots of equation ax? + 2bx + ¢ = 0 is same as the ratio of the roots

of equation px? + 2gx + r =0, where a, b, ¢, p, q, r are non zero real numbers. Then

the value of [ 2\( j (—) is equal to :

C

(A) 4 (B) 2
©) 1 (D) -1
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27. The complete set of real values of ‘a’ for which the inequality ax’— (3+ 2a)x+ 6 > 0,

a # 0 holds for exactly three negative integral values of x is

5 3 5

) {—z"z) @ [-2-3]
3

©) -1,0) (D) (Lﬂ

28. If'the equation ax* + bx + ¢ =X, a, b, ¢ € R and a # 0, has no real roots, then the
equation a(ax? + bx + ¢)? + b(ax® + bx + ¢) + ¢ = x will have

(A) 2 distinct real roots (B) no real roots

(C) 2 equal real roots (D) nothing can be said

29. The equation x? — 4ax + 1 = 0 has real roots gien by a and 3, where a is real. Then

the complete set of values of a for which o >a and 3 > 0 is
(A) [1, ) (B) [2, x)
(© (o510t ) D) [L. )

2 2 2

30. If the quadratic equation ax® — bx + 7 = 0 does not have two distinct real roots, then

the minimum value of a + b is equal to :
(A) -8 (B) -7
©) -6 D) =5
31. If o and B are roots of the equation ax?+ bx + ¢ = 0, then the roots of the equation

ax’—bx(x + 1)+ c(x + 1)>=0 are
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32.

33.

34.

3s.

36.

37.

If the equation (6a + 3b + 4¢)x? + (11a + 8b + 7¢)x + (3¢ + 5a + 5b) = 0 has equal
real roots, where a, b, ¢ are positive real numbers. Then a,b, ¢ are in

(A) A.P. (B) G.P.

(C) H.P. (D) nothing can be said

Let a, b, are real numbers such that a + b =5. Then the equation x> —ax —b =0

must have for all real values of a

(A) equal real roots (B) imaginary roots

(C) distinct real roots (D) nothing can be said

If both roots of the equation x> —2(a — 1)x + 2a + 1 = 0 are positive , then
(A) a<2 (B) a>4

(C) 1<a<4 (D) 1<a<2

The complete set of real values of p for whcih both roots of the equation
x>+ 2(p-3)x+9=0Iliein (-6, 1) is

o MED
(©) [6,9) (D) (-2,0]v (2,9)

the complete set of real values of ‘a’ for which the equation 9* — (4a)3* + 4 —a*=0

has an unique root in the interval (0, 1) is

(A) (-12,0) (B) (0, 11)

2] 2
C) (-11,-1 UJT D) (-13, -5 u{—}
© ( ) N3 (D) ( ) NG
Let a, b, ¢ be real numbers, a # 0, if o is a root a’x> + bx + ¢ =0, B is a root of
a’x>—bx —c=0and 0 < a < 3, then the equation a’x? + 2bx + 2¢ = 0 has a root y

that always satisfies

(A) y<a B) v>p

(©) a<y<p o) 1=22E
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38.

39.

40.

41.

2 _ 3 +
If the maximum and minimum values of y = XZ—XC are 7 and 1 respectively,
X" +3x+c¢ 7
c € R. Then the value of ¢ is equal to
(A) 2 (B) 4
©) 3 (D) 5

The complete set of real values of ‘a’ for which there are distinct real numbers x, y

satisfying the equations x =a—y?and y =a — x* is

3 5
@ 3] ® [2)
e
© | 3= (D) (0,0)

Ifa, b, c, p, q, r are non-zero real numbers, such that a <b < ¢ and

f(x) = (x —a)(x — b)(x —¢) — p*(x — a) — ¢*(x — b) — r’(x — ¢), then f(x) = 0 must have
(A) exactly 1 real root (B) exactly 3 distinct real roots

(C) 2 equal and 1 distinct real roots (D) nothing can be said

Ifax>+bx +8=0,a, b € R, a# 0 has no distinct real roots, then the least value of
4a+bis

(A) 4 (B) -3
©) -2 (D) -1
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SECTION-2

¢ ONE OR MORE THAN ONE CORRECT QUESTIONS

1.

Let the inequalities y(—1) > —4, y(1) <0 and y(3) > 5 are known to hold for

y = ax? + bx + ¢, then

(A) b>3 (B) b<2
(C) a<0 (D)a>%

Let ax? + bx + ¢ is integer for all integral values of x, then which of the following

must be true ?

(A) cis integer (B) b= %, nel
(C) a= %, nel (D) a, b both are integers

If the value of quadratic trinomial ax? — bx + ¢ is an integer for x =0, x = 1 and

x = 2, then the valueof the given trinomial is an integer for
(A) x=2017 (B) x=2018
C) x=-4 (D) x=-2017

How many roots does the equation x* = 5x + 2a possess depending on ‘a’ ?

15 15

(A) ifa< —E%/ﬁ (B) 2 ifa> —EW
15 15

(C) 3ifa= —E%/E (D) 1ifa= _ES 10

How many roots does the equation x* + ax + 2 = 0 possess depending on ‘a’?
(A) lifa e (-0, -3) (B) 3 ifa € (—o, —-3)
(C) 2ifa=-3 (D) 1ifa e (-3, )
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10.

How many solutions does the system of equations x| + |y| = 1, x*+ y? = a* possess

depending on ‘a’?

1
) iflal < 75 (B) 0 ifa > 1
©) 4iffa= —=, 1 (D) 8if - <a| <1
ifja| = —, i a
NG NGB

2
X
The values of ‘a’ for which the curves y =1 + e and y = 4+/x possess only one

point in common is/are

(A) ae (O,%} (B) a € (—x, 0)

1 /1 A\
©) a=§ (D) ae E,ooJ
The greatest value of the function f(x) = T —x* _3p’ on the interval [-2, 1]
depending on the parameter ‘b’ is/are

1 1
A) — ifb € [0,2 B) —— ifb e [0,4
(A) ~5g7 ifbe[0.2] (B) o7 ifbe0.4]
©) ;'fb<2 (D) ! ifb>2

8b-16-3b> = T

The greatest value of the function f(x) = x* — 6bx*> + b? on the interval [-2, 1]

depending on the parameter b is

(A) b2 isz% (B) 16— 24b+ b ifb< 2
3
(C)4—12b+b2if0£b£§ (D) 16— 24b + b2ifb > 2
3

Let f(x) =ax? + bx + ¢, a#0, a, b, ¢ are integers. Let f(1) =0, 50 < f(7) < 60 and
70 < (8) < 80, then

(A) f(10)=135 (B) f(3)=4

(C) 1(5)=20 (D) f(-2)=21



11
‘ Quadratic Equations -

11. Let x satisfy the equation Va+i/x-b — [2,a,b>0,then

\/E +Jx—a b
(A) x e [a,0)ifa=Db
(B) Number of values of x is exactly one ifa>b

(C) Number of values of x is zero if zero ifa # b

(D) Number of values of x is exactly one if a <b

12. Given that a, b, c are positive distinct real numbers such that quadratic expressions

ax’+ bx + ¢, bx*+ ¢x + a and ¢x? + ax + b are always non-negative. Then the

) a’+b?+c? Y.
expression ——————— can never lie in
ab+bc+ca
(A) (-0, 2] (B) (o0, 1]
© 2,94 (D) [4, )

13. Given that the equation mx*—2(m +2) x + m + 5 =0, m € R has no real root. Then

the equation (m — 6)x*— 2(m + 2)x + (m + 5) = 0 can have

(A) Two equal real roots (B) Two distinct real roots

(C) No real roots (D) Exactly one real root

14. The possible values of ‘b’, b € R for which the equations 2017x* + bx + 7102 =0
and 7102x? + bx + 2017 = 0 have a common root is/are
(A) -9119 (B) 10879
(C) 9119 (D) 10879

15. The equation (x —a) (x —a —b) = 1, where a, b are positive constants has

(A) One root less than a and the other is greater than a.
(B) One root less than a + b and the other is greater than a + b.
(C) One root less than a and the other is greater than a + b.

(D) Roots lying between a and a + b.
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(p2+11)
16. Let p, q are integers and the two roots of the equation x* — L“ 5 J X + = (p +q)

+ 16 =0 are p and Then
(A) p=4 (B) p=13
(C) q=13 (D) q=7

17. Let M = 3x? - 8xy + 9y? —4x + 6y + 13, where X, y € R, then
(A) M can not be equal to zero (B) M must be negative
(C) M>2 (D) M must be positive
18. The equation 8x* — 16x* + 16x* —8x +a=0, a € R has

(A) Atleast two real roots V a € R.
(B) At least two imaginary roots V a € R.

, 3
(C) The sum of all non-real roots equal to 2, ifa > —.

[\

(D) The sum of all non-real roots equal to 1, if a < % .

19. Ifa, b, ¢ are the roots of the cubic equation x* — 3ax? + 3bx — ¢* = 0, then which of
the following may be possible ?

(A) a=3 (B) b=6
(€) c=0 (D)a=b=c
2 2
20. Consider the equation o rxtd = 3t , has

x“+1 x+x+1 6
(A) The number of distinct real roots equal to 4.
(B) The number of distinct real roots equal to 3.
(C) The sum of all distinct real roots of the equation is —2.

(D) The sum of all distinct real roots of the equation is —1.
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21.

22,

23.

24.

25.

: . + T
Given that the equation * X I 4xta

= , a € R, has only one real root,
x+1 X X(x+1)

then
(A) Number of values of a is 3. (B) Number of values of a is 1.
(C) Sum of all values of ‘a’is % . (D) Sum of all values of ‘a’is g

Let f(x) = x* — 3x + b and g(x) = x*> + bx — 3, where b is a real number. If the
equations f(x) = 0 and g(x) = 0 have a common root, then

(A) Number of possible values of b is 3.

(B) Number of possible value of b is 2.

(C) Sum of all possible values of b is 0.

(D) Sum of all possible values of b is 2.

Consider the equation 3x” — x* — 30x> + 10x*> + 3x* — 1 = 0 then
(A) The minimum real root of equation is (—+/3 =/2 ).

(B) The minimum real root of equation is (_\/5 +2 ).

(C) The maximum real root of equation is (/3 ++/2 ).

(D) The number of positive roots of equation is 3.

The equation x* — 9x* + 2(10 — a)x* + 9ax + a’> = 0 for x where ‘a’ is real parameter
has
(A) 4 distinct real roots ifa >4, a # 0.

(B) 2 distinct real roots if _§ <a<-4.

(C) No real roots ifa < —%.

(D) 3 distinct real roots for 2 values of a.

The number of real roots of the equation |1 - X| = kx, where k is a parameter is

(A) 1,ifk >

I\..Dl»—m

|
(©) 3,if0<k< (D) 1, ifk <0
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26.

27.

28.

29.

30.

The complete set of values of real parameter ‘m’ for which the equation

m sin’x + (m — 1)sinx + (m —2) = 0 has

(A) No real roots is (—o0, 1) U (1 +i,oo]
NG)

(B) 5rootsin [0, 2] is {2}

B+2)

(C) 4roots in [0, 2x] is (1, 2) U (Z’TJ

V3t2
N5

The set of values of real number ‘a’ for which the equation a’® + a%|a + x| + |a’x + 1|

(D) 2 roots in [0, 27] is {—1, 1,

= 1 has not less than 4 different solutions which are integers can be

/1\
(MKEU (B) (-3,-1)
[ 1 1]
(©) (=0, -3] ®) | "2

The possible value(s) of ‘p’ for which the equations ax*> — px + ab =0 and x> — ax —

bx + ab = 0 may have a common root, given that a, b are non zero real numbers is/

are :
(A) b*+a (B) a+ab
(€) 2+b (D) b +ab

If sin10° is a root of the equation 4ax® — 3ax + b = 0, where a, b are real parameters,
a # 0, then the remaining two roots are

(A) sin 130° (B) sin 40°

(C) sin 250° (D) sin 200°

Suppose a and b are two positive real numbers such that the roots of the cubic

equation x* — ax + b = 0 are all real. If a is a root of this cubic with minimum

absolute value, then

b
(A) o<~ B) o> 2
a a
C 0c<& D 0c>&
© "% (B) *~%a
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31.

32.

33.

34.

3s.

36.

If the equations ax> +bx + c=0and cx* + bx +a=0,a,b,c € R and ac # 0 have a
common non real root, then

(A) a=—c (B) a=c

(C) [b|>2]al (D) [bl <2fa

If the equation ax? + bx + ¢ = 0, where a, b, ¢ € R and a > 0 has two real roots o
and [ such that a <-2 and 8 > 2, then

(A) c<0 (B) a—|b|+c<0

(C) 4a+2b|+c<0 (D) 6a+b|+c<0

Let the expression (ax — b)(dx —¢) takes all real values when x is real, a, b, ¢, d are
(bx —a)(cx —d)

all distinct real parameters. Then which of the following is/are possible

(A) a®>>Db*and ¢* < d? (B) a>>Db*and ¢* > d?

(C) a><b*and ¢* > d? (D) a*><b*and ¢’ < d?

The possible set of real values of ‘a’ for which, for all x not exceeding unity in

absolute value, the inequality w >0 is valid

a®—ax-—1 / \/_\
—1++/5
(A) (1, ) ® 5]

_1-4/5)
5 J (D) (2, )

(
(©) L—oo,

Given that system of inequalities x* + 4x + 3 < oo and x> — 2x < 3 — 6a have a
unique solution, then

(A) Sum of all possible values of a is equal to 0.

(B) Number of all possible values of a is 2.

(C) Sum of all possible values of a is equal to —1.

(D) Number of all possible values of a is 3.

If ax?> + bx + ¢ =0, a # 0 be an equation with integral coefficients and D > 0 be its

discriminant. Then the equation b’x?* — Dx — 4ac = 0 must have
(A) Two integral roots (B) Two irrational roots

(C) Two rational roots (D) At least one integral root
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37.

38.

39.

40.

41.

If all the roots of the equation x* — 12x* + ax> + bx + 81 = 0 where a, b € R are
positive, then

(A) b+2a=0 (B) b+a=-54

(C) a=54 (D) a=27

If each pair of equations x> +ax +2=0,x*+bx +6=0and x> +cx+3=0hasa
common root, then a + b + ¢ can be equal to

(A) -3 (B) 3

(C) -12 (D) 12

Let p and q be real numbers such that the parabola y = x> — 2px + q has no common

point with the x-axis. Let there exist points A and B on the parabola such that AB is
parallel to the x-axis and ZAOB =90° (‘O’ is origin), then possible values of q is/

are
(A)-1 B)
17
1 1
© 5 () 5
Let the equation x" + px?+ gx + r =0, where n > 6, r # 0 has roots Oy Oy, Olyyennenen 0L

n
7 k "
and S, = z a. , where k is an natural number, then
i=1

(A) S, +pS,+qS,+nr=0

(B) Roots of the equation can not all be real

(C) S, =-nr

(D) S =r

The three roots of equation x*— px* + qx*> —rx + s =0, where p, q, 1, s € R and

s <0, are tanA, tanB and tanC where A, B, C are angles of a triangle. Then the

fourth root of the equation can be equal to :
+p? —4s p—+/p’ —4s
(A) FT = (B) ——

2
ptr p-—r

© - D) -
i—q+s I-q+s




|
SECTION-3

¢ COMPREHENSION BASED QUESTIONS

Comprenension: (1 1o 3)

Given thata >0, Jax?> +bx +¢|< 1,if -1 <x<1,a,b,c € R and ax + b has its

maximum value 2, when —1 <x < 1. Then :

1. a=

(A) 3 (B) 1 © 2 (D) 4
2. b=

(A) -1 (B) 2 © 1 (D) 0
3. ¢c=

(A) —1 (B) 0 © 1 (D) 2

Cowrriglasion: (@EDG)

Consider a function f: R — R, f(x) = x* + ax? + bx + ¢, where a, b, ¢ are real such
that max [f(x)| < 2 for all x € [-2, 2].

4. f(x) mustb

(A) odd function (B) even function

(C) neither odd nor even function (D) nothing can be said
5. b=

(A) 1 (B) 0 (C) 2 (D) -3

6. (1) is equal to
(A) 2 (B) -1 <o) 1 (D) 2
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Comprexension: (7 1o 8)

Let f(x) = x* + ax? + bx + ¢ and g(x) = x> + bx? + c¢x + a, where a, b, ¢ are integers
with ¢ # 0. Let f(1) = 0 and the roots of g(x) are squares of the roots of f(x).

Then

7. @ +b*+c=
A) -1 (B) 1
©) -3 (D) 3

8. ab+bctca=
(A) -1 B) 3
©) 1 (D) -3

Comprenension: (9 To 11)

Consider the equation x* — (k — 1)x* + (2 — k) = 0. The complete set of possible

values of real k for which the equation has

9. Four distinct real roots is

(A) (~0,2) (B) 2v2-1,2)
C) W2-1,242-1) (D) (2, )
10. 3 distinct real roots is
(A) {2} (B) (v2-1,2}
©) (5-1} (D) 22,3 -2}
11. 2 distinct real roots is
(A) (0,2) (B) (=0, 242 — 1)

(©) (2, %) (D) {22 -1} U2 )
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Comprexension: (12 1o 13)

Consider the inequality 9 — x? > [x — a|, where a is a real number. Then the complete

set of values of ‘a’ for which the given inequality has

12. Atleast one negative solution is

(A) (8,8)

©) (3.8

13. Only positive solutions is

41
®(=3)

37
o b2

Conprenension: (14 to 15)

(B) (-9,9)

Consider a function, f(0) = tan?0 + (a + 1)tan6 — (a — 3), 6 € R where a is a real

parameter. The complete set of values of ‘a’ for which

14. f(0)>0V 0 e (Og) is
(A) [-3,3]
(C) [3+25,%)

15. f(0)<0V 0 e (og) is

(A) (0, )
(C) (3+24/5,0)

(B) (-3-+5,0)
(D) (-3-25,3]

(B) (=0, -3)
(D) Null set
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Comprexension: (16 1o 18)

If rational number % ,q# 0 and p, q are relatively prime integers is a root of

polynomial function, then p is a divisor of constant term and q that of leading
coefficient. Therefore the possible rational zeroes are formed by listing the factors

of constant term over the factors of leading coefficient.

16. The sum of all possible rational x-intercepts of the curve y = 6x* — 13x* — 35x* — x
+3is

1 _ 1 B
(&) -3 (B) -1 (© -~ (D) —=

17. The number of possible rational roots of the equation x*+(2p +1)x*+ (2p,+1)x*+
(2p,t1)x + (2p,+1)=0, p,, p, P, P, are integers is
A) 0 (B) 2
(C) 4 (D) nothing can be said

18. The number of possible integral roots of the equations ax? + bx + ¢ = 0, where a, b,
c are prime numbers greater than 2 is
(A) O (B) 1
©)2 (D) nothing can be said

Comprenension: (19 To 21)

Consider the equation x* + (oo — 1)x* + x> + (o — 1)x + 1 = 0, where ‘o’ is a real
parameter. Then

19. The given equation has 2 positive and 2 negative roots if

1 5
(A) a<—t B)a> > (C) ——<a<> (D) None of these
2 2 2 2
20. The given equation has 2 distinct negative roots if
1 5 1 S 5 1
A) a<-—— B) a> = C)——<a<7 D) —=<a<-—-
(A) 3 (B) 3 © - , D) 5 5

21. The given equation has no real roots if

5 1
(A)0L<—l (B)oc>§ (C)—l <oc<§ (D) ——<a<—
2 2 2 2 2 2
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CompreHENnSIoN: (22 1o 23)

22.

23.

Given that the two quadratic equations E : x*—ax+b=0and E, : x>~ px + q =0,

where a, b, p, q are real parameters have a common root.

If the other roots of equations are reciprocal to each other, then (q — b)? is equal to

(A) (p—a)y (B) b(p —ay’
(©) a(p—a)y (D) bg(p —a)?
If the equation E, has equal roots, then b + q is equal to
(A) ap ®) >
(C) 2ap (D) 4ap

Comprexension: (24 to 26)

24,

25.

One root of the equation x* — 5x* +ax>+bx + ¢ =01is 3 + J . Ifall the roots of the

equation are real given that a, b, ¢ are rational parameters, then

The greatest value of ‘a’ is equal to

™ 7 ® > ©2 ® -

The least value of ‘b’ is equal to

) 2 B) 6 © = D) =
2 2 2

26. The greatest value of ‘¢’ is equal to

A3 Bé C7 Dg
@ 3 ®) 3 © 5 D) 5
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CompreHENSION (27 T0 29) :

Let x,, X,, X, X, be the roots of the equation x* + ax’ + bx* + cx +d = 0. If x, +x, =

X, tx,anda, b, c,d € R, then
27. Ifa=2,thenb—cisequal to
(A) 0 (B) 1 €) 2 (D) 4

28. Ifb <0, then how many different real values of ‘a’, we may have?

A) 0 (B) 1 ©) 2 (D) 3
29. Ifb+c=1 and a # -2, then for real values of ‘a’, the complete set of real values of
‘c’is
1 ( 5)
A) (~», 1 B) [1 C) | —o0,~ D) | —o0. 2
(A) (=0, 1] (B) [1.) ()(ooJ (D) | o, =

Conprenension (30 To 31)

Let f(x) = x* + ax’ + bx* + ax + 1 be a polynomial where a, b are real numbers,
then

30. If f(x) = 0 has two different pairs of equal roots, then the least value of a + b is
(A) 0 (B) 1 ©) 2 (D) 4

31. If all roots of f(x) = 0 are imaginary and b =—1, then the complete set of values of

‘a’is

@) [-- ,1] (B) (-1.1) ©) (%%} (D) (-3, 3)

\ 2

N | —
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Comprexension (32 1o 33) :

Let m be a real number, such that the roots x, and x, of the equation x> + (m — 4)x +

m? —3m + 3 = 0 are real numbers, then

32. The value of m for which x? + x3 = 6 is equal to

(A) -1-+/5 (B) V5 +1
(©) \5-1 (D) 1-+/5
, mx; | mx: .
33. The maximum value of + + 8 is equal to
I-x, 1-x,
11
(A) — (B) 1
3
© ®)
CompreHension (34 1o 35) :
2 2
Consider functions f(x) = w and g(x) = LX‘HO, for all real values
X" +7x+14 x2 +5x+20
of x, then
34. The greatest value of f(x) is equal to
(A) 3 (B) 4
©) 1 (D) 2

35. The greatest value of function (g(x))™ is equal to
(A) 9 (B) 4
©) 8 (D) 16



Advance Problems in Algebra for JEE

SECTION-4

¢ MATCH THE COLUMN

L. Column-I Column-II

(A) | If a, b, c are length of sides of a trian- (P) | of opposite signs

gle, then the roots of the equation a’x? +
(b>+a?-c?)x+b>=0are

(B) | If a, b, ¢ are unequal positive numbers | (Q) | both positive
and b is A.M. of a and c, then the roots

of the equation ax*> + 2bx + ¢ =0 are

(C) | Ifa € R, then the roots of the equation | (R) | both negative

x*~(a+t1l)x—a’—4=0are

(D) | If a, b, c are unequal positive numbers | (S) | real and distinct

and b is H.M. of a and c, then the roots
of the equation ax* + 2bx + ¢ =0 are

(T) | imaginary

2. Leta, B, y be three numbers such that o + B +y=2, 0>+ B> +7> =6
and o + B* + y* = 11, then

Column-I Column-II
(A) [a*+ B*+y*is equal to (P) |13
(B) | o+ B>+ y°is equal to (Q) |26
(C) [(a? —4) (B*—4) (y*—4)is equal to (R) | 57
(D) | o+ B+ y°is equal to (S) | 119
(T) | 129




‘ Quadratic Equations

3.

Column-I

Column-II

(A)

The possible integral values of A for
which (A —2)x*+8x+(A+4)>0V x

e R is/are

(P)

(B)

The equation x* + 2(a*> + 1)x + (a®> — 14a

+ 48) = 0 possesses roots of opposite
signs, then the value of ‘a’ can be

Q

©

If the equation ax® + 2bx + 4¢ = 16 has
no real roots and a + ¢ > b + 4, then the

integral value of ‘c’ can be equal to

(R)

(D)

the possible values of x satisfying the

equation |x?> — X — 6| = x + 2 is/are

)

(T)

Column-I

Column-II

(A)

The possible value(s) of ‘a’ for which
the largest value of sin’x — 2a sinx + a +

3 is 7 is/are

(P)

(B)

The possible value(s) of ‘a’ for which

the largest value of x* —ax? +2a— 1 for
x € [-1, 2] is 9 is/are

Q

©

The possible value(s) of ‘a’ for which

the equation tan*x — 3tan’x + (a— 1) =0
has 4 roots in (0, ) is/are

(R)

(D)

The possible value(s) of ‘a’ for which
the smallest value of x*—ax?+2a— 1

forx € [-1, 2] is — 7 is/are

S

(T)

11
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SECTION-5

¢ SUBJECTIVE TYPE QUESTIONS

1. The number of real values of x satisfying the equation /1 _/x* _x? =x—11is

2. Let ABCD be a rectangle and let E and F be points on CD and BC respectively
such that area (AADE) = 16, area (ACEF) =9 and area (AABF) = 25. Then the area

(AAEF) is k, find %

3. The number of integral values of ‘a’ such that the equation x* — 3x + a = 0 has three

integer roots is

4. Let the equation x> — (2a + b)x + (2a> +b*>—b + %) = (0 where a, b € R has two real
roots. Then the value of 6a + 2b is equal to

5. Given that the quadratic equation ax? + bx + ¢ = 0 has no real roots, but Mr. A got
two roots 2 and 4 since he wrote down a wrong value of ‘a’. Mr. B also got two
roots —1 and 4 because he wrote the sign of a term wrongly. Then the value of

2b+3c s equal to
a

6. Given that m is a real number not less than —1, such that the equation x> + 2(m — 2)
X + m’—3m + 3 = 0 has two distinct real roots x, and x,. Find the maximum value
+—2 J )
281-x, 1-x,

7. Given that the quadratic equation x> — px + q = 0, where p, q € R has two real roots
o and B. If the equation having roots o, 3 is also x*> — px + q = 0, then find the
number of possible pairs (p, q).
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8.

10.

11.

12.

13.

14.

15.

Let o, B are the roots of the equation x> + x — 3 = 0. Then the value of o®> — 4%+ 19

is equal to

If a, b are two real numbers satisfying the relations 19a? + 99a + 1 = 0 and
ab+4a+1

b?>+99b + 19 =0 and ab # 1. Then the value of is equal to

Given that a, b, ¢ are the lengths of three sides of AABC,a>b>c,2b=a+candb
is a positive integer. If a? + b? + ¢? = 84, find the value of b.

The number of ordered pairs (p, q), p, q € N such that the equation x> —pgx +p + q
= 0 has two integer roots.

Let p be an integer such that both roots of the equation 5x*> — 5px + (66p — 1) =0

n |
are positive integers. Then the value of L%J is equal to ([.] denotes greatest integer
function)

Given that the integers a, b satisfy the equation

O | =

__b (l_l x; :g. Then the value of a + b is equal to

1 1T 1 18a b 1 1 3
a b a b (az bZ]

1
Find the number of integral values of parameter ‘a’ so that the inequality 2 (2a—a?)

< x?>-3x + 2 < 3—a? holds for any real x in the interval [0, 2].

Given that a, b are integers and the two real roots a, B of the equation 3x? + 3(a +
b)x + 4ab = 0 satisfy the relation oo + 1) + B (B + 1) = (e + 1) (B + 1). Then the
number of ordered pairs (a, b) is equal to
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16.

17.

18.

19.

20.

21.

22,

23.

24,

a
Let a, b, ¢ are real numbers and satisfy a=8 — b and ¢?= ab — 16, then E is equal

to

The number of triplets (a, b, ¢), where a, b, ¢ are rational numbers such that the

equation x* + ax? + bx + ¢ = 0 has roots a, b, c.

If o is a real root of equation x°> — x* + x — 2 =0, then [a] is equal to ([.] denotes

greatest integer function)
The number of ordered pairs of integers (X, y) satisfying x + y =x*—xy + y? is

How many integer pairs (X, y) satisfy x* + 4y —2xy —2x —4y -8 =0?

Given that o, B, y are all real roots of the equation x* — 2007x + 2002 = 0, then the

o-1 B-1 y-I
o+l B+1 y+1

value of is equal to

The number of integral values of ‘a’ for which the equation

x¥(x + 1) = (x +a) (2x + a) has four distinct real solutions is

Given that real numbers a, b satisfy a* — 6a> + 15a — 21 =0 and b* — 6b*> + 15b -7 =
0 respectively, then find the value of a + b.

Natural numbers k, ¢, p and q are such that if a and b are roots of x> —kx + ¢ =

1 1
0 then a + 5 and b + S are the roots of x> — px + q = 0. What is the sum of all

possible values of q ?
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25.

26.

27.

28.

29.

30.

31.

32.

Giventhata+b+c¢=3,a>+b’>+c¢?>=5and a® + b* + ¢*= 7, then the value of a* + b*

+ ¢*is equal to

The equation x* — (r + 1)x? + r = 0 has 4 distinct real solutions which form an

arithmetic progression. The number of such real values of r is

The smallest value that x> — 7x + 6 takes in the set {x € R|x>—x—302>0} is

Given that x> + y?> = 8x + 6y + 11, where x and y are integers . What is the smallest

possible value of |[4x—2y]|.

The number of different integer triplets (X, y, z) satisfying the equations x + y?> —z =

124 and x> +y—z=1001is

The polynomial equation x*- 2x* + ax + b = 0 has four distinct real roots. The

maximum possible integral value of its root is

Find the least possible integral value of \/8a + 8b + ¢ for which both the roots of

equation ax’— bx + ¢ = 0 are distinct and lie in interval (0, 1), is, (a, b, ¢ € N).

For a natural number b, let N(b) denotes the number of natural numbers a for which

the equation x? + ax +b = 0 has integer roots. Let x is the sum of digits of the

+
smallest value of b for which N(b) = 20. Then &

is equal to
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33. Let a, B be the roots of equation x* — 2px + p*—2p — 1 =0. If p , p, be two distinct

2 11, 1)
real values of ‘p’ for which ! M is an integer. Find _L_2 +—2J .
2| (0+B)2 +2 108p1 P

34. The number of real number pairs (x, y) which will satisfy the equation

X*—xy+y’=4(xty—4)is

35. The equation x* — 8x® + 24x* — 32x — 14 = 0 has two real roots x,, x, and two

imaginary roots x,, X,, then the value of x x, + x,x, is equal to

36. If a and B, o # B are the roots of the equation x* — p(x + 1) — ¢ = 0, then find the

o +200+1 . B2 +2B+1

2

value of 5 .
o +20+c P +2B+c

2

v2—l-0
4 N T a

- >
@+x) > 1, holds true for

37. The least integral value of ‘a’ for which the inequality .

all real values of x in the interval (-1, 1) is

38. The number of integral values of ‘a’ for which the inequality log (x* —4x +a)>0

holds for all real values of x in the interval (0, 1).

39. The smallest positive value of ‘a’ for which every solution of inequality

log,x* = log, (x +2) is a solution of inequality 49x> — 4a*< 0 is
2 2

40. Let S be the sum of all distinct real values of ‘m’ for which the equation
mx® — 9x>+ 12x — 5 = 0 has two equal real roots. Then [S] = ([.] denotes greatest

integer function).
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41.

42.

43.

44.

45.

46.

47.

48.

The number of integral values of ‘a’ for which any real value of x that satisfies the

inequality ax*+ (1 — a*)x —a > 0 does not exceed two in absolute value.

Let P(x) be a polynomial with real coefficients and leading coefficient unity satisfy
the identity (x — 8) P(2x) = 8(x — 1) P(x). Then [/P(10)] is equal to ([.] denotes

greatest integer function).

Let P(x) = 0 be a fifth degree polynomial equation with integer coefficients that

has a integral root ‘a’. If P(2) = 13 and P(10) = 5 then {%} is equal to ([.] denotes

greatest integer function).

The number of integral values of ‘a’ for which the equation cos2x + asinx = 2a — 7

possesses solution is

The number of ordered pairs (x, y), X, y € R satisfying the equation

4he-8xoflos? = 72v-1gnd the inequality |y — 3| — 3|y| = 2(y + 1)*> 1 is

The number of integral values of n for which the equation nx>*+ (n + 1)x + (n +2) =

0 has rational roots only is equal to

If p,, p, are the roots of the quadratic equation ax* + bx + ¢ = 0 and q,, q, are the
roots of the quadratic equation cx* + bx +a =0 such thatp , q,, p,, q, is an A.P. of

distinct terms, then a + ¢ is equal to (a, b, ¢ € R).

The number of integral values of ‘a’ for which the equation(x? + x + 2)* — (a — 3) (x?

+x+2) (x> +x+ 1)+ (a—4) (x> +x + 1)*>= 0 has atleast one real root is
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2

+a
x +1

49. The smallest integral value of |a| for which the range of function f(x) = isR

1S

50. The number of distinct values of ‘c’ for which the equation

x*— (c>=Tct+11) x> + (18-21c + 8c>—¢*)= 0 doesn’t have 4 distinct roots is

51. For each real number m, the parabolas y = (m? + 4)x? + (m — 2)’x — 4m + 2 passes

through the same point (a, b), then a? + b is equal to

52. Suppose 1, 2, 3 are the roots of equation x* + ax? + bx = ¢, then the value of ¢ is

equal to

53. Let a and b be real numbers such that a # 0. Then the maximum number of possible

real roots of the equation ax* + bx® + x> + x + 1 = 0 is equal to

54. Letx,y, z are all real numbers such that x +y +z =0 and xy + yz + zx =3, then

the value of |x’y + y’z + Z°x| is equal to

55. Find the number of positive integers ‘n’ such that 3*" + 3n*> + 7 is a perfect square.
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SinGLE cHoice QuESTIONS

1. D 2. A 3. B 4. C 5.D 6. B
7. D 8. D 9. A 10. B 11. C 12. B
13. D 14. A 15. C 16. C 17. B 18. B
19. D 20. D 21. C 22. B 23. C 24. C
25. A 26. C 27. D 28. B 29. D 30. B
31. B 32. A 33. C 34. B 35. A 36. D
37. C 38. B 39. A 40. B 41. C
ConMore Tiaw Ouc Commecr uestioiadly”’ =~ 90 4 N BN
1. BD 2. AC 3. ABCD 4. ABD 5 BCD 6. ABCD
7. B,C 8. CD 9. A,B 10. ABC 11. ABD 12. BD
13.BD 14.AC 15 ABC 16. BD 17. ACD 18. BCD
19. ABCD 20. B,C  21. AD 22. AC  23. ACD 24. ABD
25. AB,C,D 26. ABCD 27. C,D 28. BC  29. AC  30. BC
31. B,D  32.ABC 33. BD 3. D 35.BC  36.CD
37. ABC 38.CD  39. BC 40. ABC 41. ABD
COMPRENRION BASECNQUESTIONS ool o eoeereereereereenennennn
1. C 2.D 3. A 4. A 5.D 6. A
7. A 8. A 9. B 10. A 1. D 12. D
13. C 14.D 15. D 16. C 17. A 18. A
19. D 20. B 21. C 22. D 23. B 24. B
25. D 26. C 27. B 28. B 29. C 30. B
3. A 32. C 33.D 34. D 35. A
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Martch THe CoLumn

1. A-T;B-R,S;C-P,S;D-T

2. A-Q;B-R; C-P;D-T

3. A-S5,T;B-T; C-S,T;D-P,R
4. A-PQ;B-R,S;C-R; D-P T

SusJecTive Type QuEsTIONS

1. 1 2.6 3.2 4. 5 5.6 6. 5
7. 6 8.0 9.5 10. 5 11. 5 12. 7
13. 3 14. 1 15. 4 16. 1 17. 3 18. 3
19. 6 20. 6 21. 2 22. 0 23. 4 24. 4
25. 9 26. 2 27. 0 28. 2 29. 8 30. 1
31. 9 32. 8 33. 2 34. 1 35. 8 36. 1
37. 5 38. 0 39. 3 40. 4 41. 2 42. 9
43. 7 44. 5 45. 2 46. 3 47. 0 48. 1
49. 2 50. 4 51. 5 52. 36 53. 2 54. 9
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SECTION-1

1. If o # B but o® = 5o — 3 and > = 5B — 3 then the equation having o/ and B/ as its

roots is [AIEEE 2002]
(A) 3x*—19x+3=0 (B) 3x2+19x-3=0
(C) 3x*-19x-3=0 (D) x>2-5x+3=0

2. Difference between the corresponding roots of x> +ax +b=0and x> +bx +a=0
is same and a # b, then [AIEEE 2002]
(A) a+tb+4=0 (B)a+b-4=0
(C) a-b-4=0 (D)a-b+4=0

3. If p and q are the roots of the equation x* + px + q = 0, then [AIEEE 2002]
(A)p=lq=-2 B)p=0,q=1
(€) p=-2,4=0 D) p=-2,q=1

4. Ifa, b, ¢ are distinct +ve real numbers and a*> + b*> + ¢ =1 then ab + bc + ca is

[AIEEE 2002]
(A) less than 1 (B) equal to 1

(C) greater than 1 (D) any real no.

5. The value of ‘a’ for which one root of the quadratic equation
(a2 —5a+3)x*+ (3a—1)x +2=0is twice as large as the other is

[AIEEE 2003]
1 2
(A) 3 (B) 3
2 1
©) -3 (D) 3
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6.

10.

11.

The real positive number x when added to its inverse gives the minimum value

of the sum at x equal to [AIEEE 2003]
(A) 2 (B) 2
O 1 (D) -1
If (1 — p) is a root of quadratic equation x* + px + (1 — p) = 0 then its root are

[AIEEE 2004]

(A) —1,2 B) -1, 1
(C) 0,1 (D) 0,1
If one root of the equation x* + px + 12 = 0 is 4, while the equation x> + px + q=0
has equal roots, then the value of ‘q’ is [AIEEE 2004]
(A) 4 (B) 12
(© 3 ©) 2

N O

In a triangle PQR, /R==.If tan( 2} and tan( } are the roots of

ax2+bx+c=0,a¢0then

[AIEEE 2005]
(A) a=b+c (B)c=a+b
(C) b=c (D)b=a+c¢
If both the roots of the quadratic equation x* — 2kx + k? + k — 5 = 0 are less than 5,
then k lies in the interval |[AIEEE 2005]
(A) (5, 6] (B) (6, )
(©) (-0, 4) (D) [4, 5]
If the roots of the quadratic equation x* + px + q = 0 are tan30° and tan15°,
respectively, then the value of 2 + q—p is [AIEEE 2006]
(A) 2 (B) 3

(©) 0 (D) 1
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12.

13.

14.

15.

16.

17.

All the values of m for which both roots of the equation x> — 2mx + m?— 1 =0 are

greater than —2 but less than 4, lie in the interval [AIEEE 2006]
(A) 2<m<0 (B) m>3
(C) -1<m<3 (D) 1<m<4
2
If x is real, the maximum value of 3XTHOxH1T is [AIEEE 2006]
3x*+9x +7
1
(A) 7 (B) 41
4
17
©) 1 (D) —
7
If the difference between the roots of the equation x* + ax + 1 = 0 is less than /5,
then the set of possible values of a is [AIEEE 2007]
(A) (3, ) (B) (-0, -3)
©) (3,3) (D) (=3, =)

The quadratic equations x*> — 6x +a = 0 and x> — ¢x + 6 = 0 have one root in

common. The other roots of the first and second equations are integers in the ratio

4 : 3. Then the common root is [AIEEE 2009]
(A) 1 (B) 4

© 3 (D) 2

If the roots of the equation bx* + cx + a = 0 be imaginary, then for all real values of
X, the expression 3b*x? + 6bcx + 2¢? is [AIEEE 2009]
(A) less than 4ab (B) greater than —4ab

(C) less than —4ab (D) greater than 4ab

The equation esi™ — e ™ — 4 = () has [AIEEE 2012]
(A) infinite number of real roots (B) no real roots

(C) exactly one real root (D) exactly four real roots
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18.

19.

20.

21.

22,

23.

If the equations x> +2x + 3 =0and ax’> + bx + ¢ =0, a, b, ¢ € R, have a common

root,thena:b:cis: [IIT Mains 2013]
(A)3:1:2 B)1:2:3

(C)3:2:1 D)1:3:2

The real number k for which the equation, 2x* + 3x + k = 0 has two distinct real
roots in [0, 1] [IIT Mains 2013]
(A) does not exist (B) lies between 1 and 2

(C) lies between 2 and 3 (D) lies between — 1 and 0

Let a and p be the roots of equation x*— 6x —2 = 0. Ifa_=a"—p", for n > 1, then the

value of a3, —2a; is equal to : [IIT Mains 2015]
2a,

(A) -3 (B) 6

©) -6 (D) 3

The sum of all real values of x satisfying the equation

(x2 —5x+5)° 0 = | s : [IIT Mains 2016]
(A) 3 (B) 4

(€) 6 (D) 5

If, for a positive integer, n the quadratic equation,

XX+ 1)+ (x+1D)E+2)+ .. +(x+n-1) (x+n)=10n

has two consecutive integral solutions, then n is equal to : [IIT Mains 2017]
(A) 10 (B) 11

©) 12 (D) 9

If a, B € C are the distinct roots, of the equation x> — x + 1 =0, then o' + p'%is
equal to : [IIT Mains 2018]
(A) 2 (B) -1

©) o (D) 1
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1. Find the values of o & B, 0 <a, B <m/2, satisfying the following equation,
cosa cosf cos(a + pB)=-1/8. [REE <99, 6]

2. Ifthe roots of the equation x* —2ax +a*+a—3 =0 are real & less than 3 then
[JEE 99, 2 + 2]
(A) a<2 (B) 2<a<3
(C) 3<ac<4 (D) a>4

3. If a, B are the roots of the equation, (x — a)(x — b) + ¢ = 0, find the roots of the
equation, (x —a) (x — ) =c. [REE 2000 (Mains), 3]

4.(a) For the equation, 3x*+px+3=0, p>0 if one of the roots is square of the other,

then p is equal to:

(A) 1/3 B) 1
©) 3 (D) 2/3
(b) If @ & B (o < B), are the roots of the equation, x*+ bx + ¢ =0, where ¢ <0 <b,
then
(A) 0<oa<BpB (B) a<0<B<|al
(C) a<B<0 (D) a<0< |al <p

(c) If b > a, then the equation, (x —a) (x —b)—1=0, has :
[JEE 2000 Screening, 1 + 1 + 1 out of 35]
(A) both roots in [a, b] (B) both roots in (— =, a)
(C) both roots in [b, ) (D) one root in (— o0, a) & other in (b, + )
(d) Ifa,p are the roots of ax* +bx +c¢c=0,(a=0)and o + 5, B+ J, are the roots of,

Ax?+ Bx + C =0, (A # 0) for some constant d, then prove that,
[JEE 2000, Mains, 4 out of 100]
b’—4ac B*—4AC
a’ - A’ '
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10.

Let a, b, ¢ be real numbers with a # 0 and let o, B be the roots of the equation

ax’> + bx + ¢ = 0. Express the roots of a’x? + abcx + ¢* = 0 in terms of a, f3.
[JEE 2001, Mains, 5 out of 100]

The set of all real numbers x for which x?> — |x + 2| + x >0, is

[JEE 2002 (screening), 3]
(A) (=0, -2) U (2, ) (B) (-0, ~¥2) U (2, )
(C) (o0, ~1) U (1, ) (D) (2, )

If x>+ (a—b)x+ (1 —a—b)=0 where a, b € R then find the values of ‘a’ for
which equation has unequal real roots for all values of ‘b’.
[JEE 2003, Mains-4 out of 60]

(a) If one root of the equation x> + px + q = 0 is the square of the other, then

(A) p’+q—q@p+1)=0 B) p’+a*+q(l+3p)=0
© p+q+qBp-1D=0 (D) p*+q*+q(l-3p)=0
(b) If x>+ 2ax + 10 —3a > 0 for all x € R, then [JEE 2004 (Screening)]
(A) —5<a<?2 (B)y a<-5
(C) a>5 (D) 2<a<5
2
Find the range of values of ¢ for which 2 sin t= ]_22)(—4_5)(, te [—E, E} .
3x“-2x-1 22
[JEE 2005(Mains), 2]

(a) Leta, b, c be the sides of a triangle. No two of them are equal and A € R. If the

roots of the equation x> + 2(a + b + ¢)x + 3A(ab + bc + ca) = 0 are real, then

[JEE 2006, 3|
4 5
(A) k<; (B) ,%>§
15 45
C)rell? D)held3
©) 6(3’3] (D) 6(393)
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(b) Ifroots of the equation x*> —10cx —11d = 0 are a, b and those of

x> — 10ax — 11b = 0 are c, d, then find the value of a+b+c¢ +d.

(a, b, ¢ and d are distinct numbers) [JEE 2006, 6]

11. (a) Let a, B be the roots of the equation x> —px +r=0and ¢/2, 2 be the roots of

the equation x? — qx + r = 0. Then the value of ‘r’is

2
(A) 5 (-4 p) ®) 2@-p)2p-a)
©) §<q ~2p)2q-p) (D) %(2p—q>(2q p)
Match the column : )
(0) Let (= 5ot

Match the expressions / statements in Column I with expressions / statements in

Column II.
Column-I Column-II
(A) [If—1<x <1, then f(x) satisfies P)|0<f(x)<1
(B) |If 1 <x <2, the f(x) satisfies Q) |fx)<0
(C) |If3 <x <5, then f(x) satisfies R) | fx)>0
(D) [Ifx > 5, then f(x) satisfies S |fx)<1

[JEE2007,3+6]
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12. The smallest value of k, for which both the roots of the equation

13.

14..

15.

x* — 8kx + 16(k* —k + 1) = 0 are real, distinct and have values at least 4, is
[JEE 2009]

Let p and q be real numbers such that p = 0, p*# q and p*# — If o and p are nonzero

complex numbers satisfying a + § =—p and o’ + p>= q, then a quadratic equation

having % and % as its roots is [JEE 2010]

A) P +9x-P +29x+(p*+q) =0
B) P +9x*-P'-29)x+ (P’ +q =0
©) P-9x*-(6p’-29)x+(p’-q) =0
D) - x*—(5p* +2q) x +(p*—q) =0

A value of b for which the equations
x>+bx—1=0
x*+x+b=0,

have one root in common is [JEE 2011]
(A) 2 (B) ~iV3
(©) V5 (D) 2

Let S be the set of all non-zero real numbers o such that the quadratic equation
ox® — X + o = 0 has two distinct real roots x, and x, satisfying the inequality
[x, —x,| < 1. Which of the following intervals is(are) a subset(s) of S?
[IIT Advance - 2015]

5 o5

)

l\)l—

N
N
© ( J%} ®) (T

o |
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I

16. Let s <0< —%. Suppose a, and B, are the roots of the equation x> — 2x sec6 + 1

=0 and o, and B, are the roots of the equation x> + 2x tan6 — 1 = 0. If a,> B, and «,

> B,, then o, + B, equals [IIT Advance 2016]
(A) 2(seco— tano) (B) 2seco
(C) —2tano (D) 0

Comprexension : (17 1o 18) [(NT Apvance 2017]

Let p, q be integers and let o, B be the roots of the equation, x> —x — 1 =0, where

azp. Forn=0,1,2...... ,leta =pa"+qp".

Fact : Ifa and b are rational numbers and a+by/5 =0, thena=0=b.

17.

18.

19.

Ifa, =28, thenp +2q =

(A) 14 B) 7

©) 12 (D) 21

a,=

(A) 2a, +a (B) a,—a,
(© a, tay (D) a, 2a10

Let a, b, ¢ be three non-zero real numbers such that the equation J3acosx+2b

. T T L. ) T
sinx=c, X€ [—5,5] , has two distinct real roots o and g with o + p = 3 Then,

b
the value of — is ) [IIT Advance 2018]
a
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SEQUENCE AND

2 CHAPTER PROGRESSION

SECTION-1

¢ SINGLE CHOICE QUESTIONS

1. The first and last two terms of an A.P. are a, b, ¢ respectively in order. Then the sum

of all the terms is :

(2c—a—b)a+c) (2c—a—b)(a+c)
R T ® e
© (4c—2a—2b)(a+c) D) (2c+a+b)(c—a)
(c—b) (c—b)

2. Ifa*=bY=c*and x, y, z are in G.P., where a, b, ¢, X, y, z are positive real numbers
not equal to unity, then :

(A) logb=logb (B) loga=logb
(C) log,b=log alog,c (D) loga+logb=0

3. The sum of three numbers in H.P. is 11 and the sum of their reciprocals is 1, then
their product is equal to

(A) 30 (B) 48
(C) 24 (D) 36
4. If p™ g™ and r' terms of an H.P. be respectively x, y, z, then (p — q) xy + (q —r) yz +
(r—p)xz=
(A) xyz + pqr (B) par
(C) xyz (D) 0
5. IfA,A be AM.’s, G, G,be G.M.’s and H , H, be H.M.’s between two numbers,
then
(A) Elgz _ gl +A, (B) GG, _H,+H,
1t y HH, HH, A +A,
G,G, H,+H, GG, _ A tA,

= D
© AA, A+A, ) AJA, H,+H,
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6. Ifa, b, c are in H.P., then (%4—1—1)(14‘1—%] is equal to

c ajllc a
o 1 m 3 2

4 2 301
C) ——— D) =-——
© - ®) -

7. If A, G, H be respectively the A.M., G.M. and H.M. between two positive numbers

and if XA = yG = zH where x, y, z are non-zero positive quantities, then x, y, z are

in
(A) A.P. (B) G.P.
(C) H.P. (D) Nothing can be said

8. Ifthe (m+ 1)®, (n+ 1)" and (r + 1)" terms of an A.P. are in G.P. and m, n, r are in

H.P., then the ratio of the common difference to the first term in the A.P. is equal

to
1
@A) 2 (B) —
n n
| 2
© ®)

9. If ¢, m, n are three numbers in G.P., then the ratio of first term to the common

difference of an A.P. whose /", m"and n™ terms are in H.P. is equal to

(a) 2+l (B) m
2
(C) m+1 (D) ;

m+1

10. If between any two quantities there be inserted two arithmetic means A , A, ; two
geometric means G, G, ; and two harmonic means H , H, then G G, : A +A_ is

equal to

1 1
(A) HH,:H +H, (B) EJFH—z

(C) H, +H, (D) HH,
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11.

12.

13.

14.

15.

Let S_be sum of the first ‘n’ terms of an A.P. {a_}. If S, = S , then the ratio a, : a_ is

equal to
(A)9:5 (B) 5:9
©) 3:5 (D)5:3

If in the arithmetic progression {a }, a, >0, 3a, = Sa,,, then among the following

13>

listed partial sums the largest one is
(A) 8, (B) S,
(©) Szo (D) Sz1

Let o, B be the roots of the equation ax? + 2bx + ¢ = 0 and vy, 0 be the roots of the

equation px*>+2qgx +r=0.If o, B, v, d are in G.P., then

ac pr ab _ pq
A) —= B R -,
® = ®) Z=X%
b
© L= (D) P4 _2b
q° b’ ¢
99
Y rl® +r+1) is equal to
r=1
(A) 102! — 100! (B) 100(100!) — 1
(C) 99(100!) - 1 (D) 100(99!) — 1

If a, b, ¢ form an A.P. with comon difference d (# 0) and x, y, z form a G.P. with
common ratio r (# 1), then the area of triangle with vertices (a, x), (b, y) and (c, z)
is independent of

(A) a (B) d

©) x (D) r
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16. A G.P. consist of an even number of terms. If the sum of all the terms is 5 times the

sum of the terms occupying the odd places. Then the common ratio will be equal to

17.

(A) 3
() 5

(B) 4
(D) 6

A convex n-sided polygon has a circumcircle and an inscribed circle, its area is B

and the area of its circumecircle and inscribed circle are A and C respectively, then

A B*A+C 4 B>A+C
(A) B= = ®) B>~
A+C . .
(C) B< 5 (D) Nothing can be said
—
18. The sum is equal to
T
2n* —2n+1 2n’ —n
A B) —
(#) 2n’ +2n+1 ®) 2n*+2n+1
2 2
(€) —— D) 2"
2n" +2n+1 2n° +2n+1

19.

LN S (211—1)“+l
4 4 4.
" is equal to
n

L 1
A) 4n? 2011 B S an+1
C) ———— D) — 2
© 4@n* v+ ®) g a1

n 1 .
20. The sum is equal to
& (k+1Wk +kvk+1
(A) vn+1-2 (B) n+1-1
Vn+l vn+1
©) Nn+l1+1 (D) n+1
Vn+1 nvn+1
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21.

22.

23.

24.

25.

The sum Y k!(k*+k+1) is equal to

k=1
Ay (n+ D (n+1) -1 (B) nn! —1
©C) n+1) -1 (D) n(n+1)! -1
Leta,a, a,....... , a_be an arithmetic progression with common difference ‘d’.
n—1
Then Z is equal to
k=1 Ay
A n B (n+1)
®) a,(a, +nd) ®) a,(a, +nd)
(n-1) n
C D
© @ r@-ng O @0

LetS, S, , S, arerespectively the sums of first n, 2n, 3n terms of an arithmetic

progression, then S, =

3
(A) 2(S,,-S) B) 5(,,-8)
(C) 3(S,,-S,) (D) 6(S,,—-S,)

7 (1Y 9 (1Y 11 (1Y 13 (1Y .

The sum —| - H+——| = | + — |+ — | +.... upto 10 terms is equal
2x313 ) 3x4\3 4x513 5x61\ 3

to

1 1 1
A)1- —— B - ——
(A) 12x3" (B) 2 12x3"°

1 1 1 1
C) —— D) ————
© 3 12x3"9 (D) 2 11x3"
Z Z(i+ J) is equal to

0<i<j<10
(A) 545 (B) 548

(©) 550 (D) 552
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26. Let there be a G.P. whose first term is ‘a’ and common ratio is ‘r’. If A and H are

27.

28.

29.

30.

the arithmetic mean and the harmonic mean respectively for the first ‘n’ terms of
the G.P. Then AH is equal to
(A) ar"! (B) axr™!

n-1

(C) arm (D) ar 2

Let 0 <x <y <2019, then the number of ordered pair of integers (X, y) such that
A.M. of x and y exceeds their G.M. by 2 is

(A) 42 (B) 43

(C) 44 (D) 45

19 1 28 1 39 1 52
- -

The sum — — — — + . + upto infinite terms is
1-2-34 2-3-48 3:4-516 4-5-632

equal to

A ! B) 1

(A) 5 (B)

(€) 2 (D) 4

The sum of infinite series

22 32 42 52 62

12—?+5_2_5_3+5_4_5_2+ ......... oo is equal to

5 25
A) — B) —
(A) 27 ®) 27

25 25
C) — D) —
© 108 ®) 54

Let x, y are real numbers such that x, x + 2y, 2x + y form an A.P. while the numbers
(y+ 1%, xy +5, (x+ 1)* form a G.P., then |x — y| is equal to

(A) 0 (B) 1

©) 2 (D) 4
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31. The sum of all values of 0 in interval [0, 47t] for which

that order constitute a geometric progression is

in
6 cosO, tan0 taken in

23w
(A) 3 (B) 24~
(C) lén (D) 8n
3, 2l no2 to n terms i It
1237334 305 e upto n terms is equal to
(A) 1 n+l 1 (B) 1 +n+1+l
2(n+2) 4 2 2(n+2) 4 2
1 n+l 1 1 n+l 1
C t—= D —
© n+2 4 2 (D) 2(n+2) 2 2
1 2 4 8 Y. .
33. + >+ .t s T upto ‘n’ terms is equal to
1+x 14+4x° 14x" 14x
1 2! 1 2"
(A) ———— B) —+——
I-x 1-x l-x 1-x
1 2" 1 2"
C Ry, n D . m
© T T (D) —-——
34. Ifx,y, z are positive and x + y + z = 1, then the minimum value of
X y zZ
(A) 12 (B) 4
(€) 8 D) 9
35, 4y 4 + 33 4.t ! is equal
I+a, (I+a,)(1+a,) (I+a)(+a,)1+a;) (I+a,)(1+a,)...(1+a,)
to
&) ——- 1 ®) 1 !
1+a, (1+a,)1+a,)..(1+a, ) (1+a)1+a,)...(1+a )
a 1 1
©) 1= D) 5~

(d+a))1l+a,)..l+a )

2 2(+a,)1+a,)..(1+a,)



37.

38.

39.

40.
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3 5 7
IBE + 7y + 24 + ... + upto n terms is equal to
N E— By 1-—
( ) (n+1)2 ( ) 1'12
n
C) 1- D .
© n(n+1) ®) (n+1)°

Thesum 1+ (1 +2)x +(1 +2+3)x2+ (1 +2+3+ 43+ ...+ ..+ (1 +2+3+4

+ ... n)x" ! is equal to

(A) 1-x"  nx’  nn+Dx" (B) 1-x") nx n n(n +1)x"
1-xY (1-xP 2(1-x) 1-xy (0-x° 20-x)

(©) 1-x" nx" n{n+1)x" (D) 1-x" nx”  nn+Dx"
(1-x) (1-x 2(0-x) (1-x) (1-x 2(01-x)

The sum 2:3 +3-6 + 4-11 + 5-18 + .... + upto n terms is equal to

(A) %(3n3+7n2+21n+36) (B) %(3113* 1On2+22r1—36)

(©) %(3n3+ 10n> + 21n + 38) (D) % (3n° +8n” + 20n + 37)
T 2 .

Forx>1, 11mH(1+ﬁJ is equal to
1o X +X

A x2—1 B x*+1

(A) = B) 7

c x—1 D x+1

© x+1 ®) x—1

Let G,, G, are two geometric means and A is the arithmetic mean between two

2 2

ositive numbers, then ——+—= =
P s

(A) A (B) 2A
(©) 3A (D) 4A
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SECTION-2

¢ ONE OR MORE THAN ONE CORRECT QUESTIONS

1.

sin3x(cos 6x +cos 4x)

For all permissible values of x, consider y =—
sin X(cos8x + cos 2X)

and range of

y is (—oo, a) U (b, o). If 2b is the first term of G.P. and ‘a’ is its common ratio, then

(s_ denotes the sum of infinite terms of G.P.)

10
(A) b-a=-—+ (B) 3a+b=4
3 27
(C) s.=9 (D) S. =ﬁ(a+b)
It is given that the sequence {a } satisfiesa, =0, a,,, =a, +1+2,f/l+a, forne N.
Then
(A) a,,,=9999 (B) a,,,, = 4004000
(C) a,,, = 4002000 (D) a,, =360

. . A . a_ —+
. Let {a } consists of positive numbers and for any positive integer n, “2

where s, = zai. Then

i=1
(A) a, =282 (B) a, =48
(C) a, =50 (D) a,=54

If x, y, z are three distinct positive real numbers and are in H.P., then

3x+2y 3z+2y .
+ is greater than
2x—y 2z-y
(A) 9 (B) 10
©) 12 (D) 15
1
The sequence {a _}, n € N satisfiesa, =1 and 5™ ™ =1+ 5 Then
n+-=-
3
(A) [a501] = 3 (B) [aZ()7] = 3
©) [a,,]1=4 (D) [ag,] =4

(where [-] denotes greatest integer function)
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10.

. a’+1 b*+1 c*+1
If a, b, ¢ are three positive real numbers, then + + can never be
+¢ c¢+a a+b

equal to

(A) 1 (B) 2
8

©) 3 (D) 3

The sum of squares of 3 distinct real numbers which are in G.P. is s?. If there sum is

as, then o lie in interval is

1
(A) (O’EJ (B) [%1)
©) (1,3) D) (3,9)

Let ‘p’ be the first of ‘n’ arithmetic means between two positive numbers and ‘q’

be first of ‘n’ harmonic means between same two numbers. Then a can lie in

interval(s) P
+1Y)
(A) (=, 1] (B) 1(1“—)]
n—1
n—1Y (n+1Y [ U+1)2
C E— _ D _ , 00
© [[H‘f’l) ’[n—l)} (D) _(n—l
A sequence of real numbers a, a , a......,a _ issuchthata =0,a|=a + 1], [a,]
=la, * 1. la_.|=]a, +1]|. Then atat...... T3, can not be equal to
n
(A) -2 (B) -1
3 4
C) —— D) ——
© -5 (D) ~

Let x, y, z are distinct positive integers and

5 5 5 (X+y+z) (X+y+2)

X +y +z oy 2 X+y+z

m=[—— ,n=xy'z" P=| ——— » then
X+y+z 3

(A) m>n (B) n>p
(C) m<n (D) n<p
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11. Let f(x)—llm ! + 22 + 44
x+1 x"+1 x"+1
26: 1
A ——=20
® Xt
C) £(5)=+

12. For a positive integer

(A) S(200) > 100
(C) S(100) < 100

1 1
n’,letSn)=1+—+-+—+....+
2 3 4

X2 }forx> 1, then
x> +1
|
B) f5)=—
(D) i—l 15
= f(r)

1

2 -
(B) S(200) < 100
(D) S(100) > 100

13. Leta,a, a,,..... be a sequence of integers satisfyinga +a  =2nVn=2,ne N.
Ifa, = 100, then
(A) a,=106 (B) a,, =110
(C) a,=-90 (D) a,=-88

14. Consider a sequence {a_} witha =2 anda =

2
n-l

a

n-—

¥V n=3,ne N, terms of the

sequence being distinct. Given that a, and a, are positive integers and a, < 200, then

possible value(s) of a can be

(A) 8 (B) 32
(C) 162 (D) 200
15. Leta,a,, a,,..., a_be first ‘n’ terms of a G.P. with first term ‘a’ and common ratio
‘r’. Then
1 1 1 (1-1"")
A + 4.+ =
) a; —a> a;—a; a. —a’ a’rr"t(1-r’)’
1 1 1 (1-1>"7)
B + +..+ =
R (5
(C) 1 + m1 ot 1 m = (r mn—:nl) mn—2m
a; +a, a,+a; a’ +a  a"(l+r") ™" —r )

1 1 1 ™™ 1)
(D) m m + m m Tt m m  _.m m mn-m mn-2m
a, +a, a, +a, a,  +a, a"(I-r")(r —-r )
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16.

17.

18.

19.

20.

Let the three non-zero real numbers x(y — z), y(z — x), z(y — x) form a geometric
progression in that order, with common ratio ‘r’, then the possible value(s) of [r] is

equal to ([.] denotes greatest integer function)

(A) 2 (B) -1

©) o (D) 1

The sequence {a } and {b_} satisfy a b, =1,k=1, 2, 3,.... If the sum of first ‘n’
n(n+1)(n+2)

terms of {a_} is equal to . Then

n n n

b= ' =
w Sh - g
2n+1

(C) Zb (D) lgmMZb =1
Let the equation x* + px*+ qx — q = 0, where p, q € R, q # 0 has 3 real roots o, 3, y
in H.P., then
(A) L+L+i>l B) 9p+2q+27=0

aZ BZ ,YZ - 3

1

(C) Maximum value of —+——+— is= (D) b _l

BBYOC3 q 3

oo n—|

nll\]

(4) sz (B) Z4k

k

<
© 2(2— > ;J (D) -

=m+1 27

For any natural number n > 1, consider the sum S =

1 2 3 n
> +— +— +.o.t— , then
n+l n+2 n"+3 n +n
11 L
(A)S<§+£ (B)S>2+Zn

(C)S>% (D) S<1
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21.

22,

23.

24.

25.

If n € N, n> 5 then which of the following holds true ?

(A) n">1-3:5... 2n— 1) (B) 2">1+nV2""

1 1 1 1 1 n—

(C) + + to—>— (D) 2"<1+nV2""
n+l n+2 n+3 2n 2

Let {a } be a sequence of real numbers such thata, =2,a . =a’—a +1 forn=1,

1 1
2,3,....LetS=—+—+...+

, then
4 4 4018
_
(A) S<1- (2018)"" (B) S>1- (2018)"
1
C) S<1 D)S>1- ————
( ) ( ) (2017)20]7
: >
Let ak = (k_1)4/3 4 k4,’3 4 (k+1)4/3 and Sn = k:I ., then
17 17
(A) S,o> 4 (B) S 4
(C) Sy, <50 (D) S,,, > 50
LetS = ! + ! + ! + L then
VI+43 5447 Vo411 /9997 +4/9999
(A) S<24 (B) S>24
(C) S>18 (D) S<18
When we divide the ninth term of an arithmetic progression by its second term, we

get 5 as quotient and when we divide the thirteenth term of that progression by the
sixth term, we get 2 as a quotient and 5 as a remainder, then

(A) First term is 3 (B) Seventh term is 27

(C) Firstterm is 4 (D) Third term is 9



26.

27.

28.

29.

30.

Define f (x) = (1 +x) (1 +2x) (1 +4x) ... (1 +2x)=a _ +a

where n is a positive integer, then

A)a. - 27 -D2" -4

100,2 3

(B) a

C€) a 8, ,= D201 _ 9lol

(D) a

100,2

100,2

Advance Problems in Algebra for JEE

*+a ¥+ +a X
1 n,2 nn’ 2

(2101 _ 1)(2101 o 2)

100,2 3

— "200 _ ~100
8y, 2 2

Let {a_} be a sequence of real number such thata, =2,a , =a’ —a +1VneN

1 1 1 1
andS= —+—+—+...+—— then

a1 a'Z a3 a2019
1
(A) S<1 (B)S<1_W
1 1
©) S>1- (2018)™ (D) S>1- (2019)"°

Let a, b, ¢ be positive integers such that a + b + ¢ =n, then

(A) (aabbcc)l/n S 32 + b2 + C2
(B) (& b coytn g 22T DEF R
- n
a’+b’+¢?

(C) (ab bc Ca)l/n <

(D) (aa bb Cc)l/n + (ab bc Ca)l/n + (ac ba Cb)l/n <n

If a, b, c, d are four unequal positive numbers which are in A.P., then

1 1 1 1 1 1 1 1
A) —+—>—+— B) —+—<—+—
&) a d b c ®) a d b c
1 1 4
C) ad<b D) —+—>
© a ¢ ) D) b ¢ a+d
Leta,a, a,,...., a arein A.P., then

(A) a,—2a,+a, =0
(C) a,+3a,—-3a,—a,=0

(B) a,—2a,+2a —2a,+a =0
(D) a,—4a,+6a,—4a,+a,=0
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31.

32.

33.

34.

35.

Let S=2016%+ 20152+ 2014?—-2013?-2012*—2011*+ 2010* + 2009* + 2008>—

2007% —2006% — 2005* + .... + 62 + 5> + 42— 32— 22— 12 then S is divisible by

(A) 8 (B) 27
(©) 112 (D) 2017

It is given that the numbers 3, 3 logyx, 3logy, 7log z form an arithmetic

progression. Then
(A) x°=y* B) y*=27'
(©€) x*=y’ (D) x*=2z"

Consider a geometric pregression of real numbers such that sum of the first four

terms is equal to 15 and the sum of their squares is equal to 85, then the possible

value of sixth terms of the G.P. is/are

(A) 32 B) 16
1 1
C) — D) —
©) 1 (D) 2
LetS = l+i+ﬂ+B + ... +uptonterms and S = lim S | then
T3 41 51 6! ngdy "
A 1 1 1
(A) =35 B) S, = 3 ).
1 (n+]) 1
© 5,221 m+2) D) S==
X x’ x* x5
Let f (x) = 1 —x2 +1_X4 + 1—x° Tt - <7 where x >0, x # 1 and

f(x) = 1&2 f (x), then

1) 1 1)
o (i o i)

1
(©) f3)=— (D) f5)=~¢

98]

N | —
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36.

37.

38.

39.

40.

Let
2x 3x° nx""
f(x) = + + +...+
x+1 (x+D(x+2) (x+Dx+2)(x+3) (x+D(x+2)(x+3)....x+n)
then
(A) )= — .

1+x  (x+1)(x+2)...(x+n)

n

X
B 1 D 2
x" o T
©) f'(x)= [_ (X+1)(X+2)___(x+n)][§‘x+rJ

Xn—l o T
D) f'(x) = [_ (x+D(x+2)..(x+n) ] [Z’Xﬂ" J

The sum to first ‘n’ terms of the series (n>3) 12+ 222+ 32+ 2:4> + 52 + 2.6> + ... +
upto ‘n’ terms is equal to
n’(n+1)

n(n+1)°

(A) if n is odd (B) if n is even

(C) n*(n—1)ifnis odd (D) 2(n+ 1)*if nis even

Leta,a,a,,...a be the first ‘n’ terms of an A.P. having common difference ‘d’ (d

# 0), then the greatest value of product of two terms equidistant from the extreme

terms is
‘(n—1)° d’(n+1)°
@A) aa + O ienis odd B) a0 + 2 e i odd
2 2
(C) aa + d'nm+2) if n is even (D) aa + d? n(n —2) if n is even

If three successive terms of a G.P. having common ratio ‘r’ form the sides of a triangle.
Then the possible value(s) of [r] is/are (where [-] denotes greatest integer function)

(A) 2 (B) 0

©) 1 (D) 3

Ifa, b, c be in A.P. and a2, b?, ¢* be in H.P., then which of the following(s) may be
true?

b
(A) %, b, ¢ are in G.P. (B) a, T care in G.P.

(C) ,%,b,careinG.P. (D)a=b=c
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SECTION-3

¢ COMPREHENSION BASED QUESTIONS

Comprexension: (0.1 1o 0.3)

Let {a_} and {b_} be two sequence of numbers in A.P. each with common

difference 2 such thata, <b, and c¢_= zak, d = Zbk . Suppose that the points (a_,
k=1 k=1

c)and (b, d )V ne Nboth lie on the curve y = ox* + Bx + y where o, {3, v are real

constants, then :

1. o is equal to

1 1 |
(") ®) | O (D) 1
2. Ify=0, thena, is equal to
(A) 0 ®) 1 ©) 2 ®) =

3. Ify=0, then b, is equal to
1 1
(A) — B) 5 ©) 1 (D) 2
4

Comprenension (0.4 1o 0.6) :

a'7 a8 a9 a'10

Let {b_},n € Nis a sequence formed by a,a,a,a,a . whereb =a =1.

1 2
Consider the sum, S_= Zbk satisfies Lz =1 forn > 2. Also in the above

k=1 n“n ~ “n

table starting from the third row, each row (from left to right) is a G.P. and their
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common ratio are all equal to the same positive numbers.

4. b, is equal to

1 1 1 1
(A) ——¢ (B) %6 ©) —5; D) o5
1 1 1.
5. —+—+—+....+— isequal to
S, S, S, S,
a) 20n-3) (@) n+D) © 2én-1)  ®) Z(6n-1)
4 2 4 5
6. The sum of all numbers in 10" row, if a,, = 4 is equal to
1358 729 1021 1023
A) ——— B) ——— Cc) — D) — 2
A (B) — © = (D) 55

Comprenension (0.7 10 0.9) :

Given thata, a,, a, is an A.P. in that order satisfyinga, +a,+a, =15;b,b,, b isa
G.P. in that order and b b,b, =27.Ifa +b,, a, + b , a, + b, are positive integers and

form a G.P. in that order.

7. The greatest possible value of common difference of A.P. a , a , a,, is equal to

55+ 7461 63+ 7461 65+7+/61 61+7V/61
(A) ——— B) ——— € ——— @O ———
2 2 2 2
8. The greatest possible value of common ratio of G.P. b , b,, b,, is equal to
57+ 761 53+7461 61+ 7461 55+74/61
(A) e (B) A ©) e D) —

9. The greatest value of a, is equal to

) 73+;\/a B 55+;/5 © 71+;\/a o 75+Z\/ﬁ
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Comprexension (Q.10 10 0.12) :

Let {a },a 20,n€ N, a =1 be a sequence of real numbersand S =a +a, +a, +

2 a

n

1 1
... Ta . Alsoitis given that S = —(an +—J.

10. S, +S,,, + S, is equal to

(A) 10 (B) 20 (C) 30 (D) 60

11. lim(\/H a,) is equal to

1
A) 1 B) 1/2 C) — D) 0
(A) (B) ©) i (D)
12. |:§ L:| is equal to ([.] = denotes greatest integer function)
(A) 18 (B) 19 (C) 20 (D) 17

Conprenension (0.13 10 0.15) :

for)=1+ %+%+% + ...t % and zn:(2r+1)q)(r) =P(n) ¢(n + 1) — Q(n), where

P(n) and Q(n) are polynomial functions of ‘n’, then

10
13. ZP(Y) is equal to
r=0

(A) 235 (B) 506 (C) 285 (D) 385
S

14. ,Z;‘Q(r) is equal to
(A) 1 (B) 2 (©€) 4 (D) 8

15. P(13) — Q(13) is equal to

(A) 81 (B) 78 (C) 91 (D) 65
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Comprenension (0.16 10 0.17) :

An arithmetic progression has the following property : for any even number of
terms, the ratio of the sum of first half of the terms to the sum of second half is

always equal to a constant k. Let the first term of A.Pis 1.

16. The sum of all possible values of k is

4
(A) 1 B) 5

© 3 (D) 3
17. Let the number of terms of A.P. is 20, then the sum of sum of all terms of all
possible A.P.’s is
(A) 400 (B) 420
(C) 440 (D) 480

Conprenension (0.18 10 0.19) :

Let {a } be a sequence of integers such thata =1,a,=1anda , =a +a  forall

ne N,n> 1.

o

18. 2 L s equal to

n=2 &, 48,

(A) 1 (B) 2
1

(C) 4 (D) B

19. nZZ‘an]anH is equal to

(A) 1 (B) 2
1

(€) 4 D) 5
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Comprexension (Q.20 10 0.22) :

Two A.P. s have the same number of terms. The ratio of the last term of the first
A.P. to the first term of second A.P. is equal to the ratio of the last term of the
second A.P to the first term of the first A.P. and is equal to 4. The ratio of the sum
of the first ‘n’ terms of first A.P. to the sum of first ‘n’ terms of the second A.P. is

equal to 2.

20. The ratio of first term of second A.P. to the first term of first A.P. is equal to
A) 4 B 2 C > D !
(A) B) 7 © 3 D) 3

21. The ratio of the common difference of first A.P. to the common difference of

second A.P. is equal to

(A) 13 (B) 26 (©) 12 (D) 8

22. Ifthe first term of first A.P. is equal to 1, then the sum of its first 14 terms is equal
to
(A) 84 (B) 98 (C) 105 (D) 120

Comprexension (0.23 1o 0.25)

In the following arrangement of n? positive numbers,

Q)15 AL s e a,
IR HO a,
Q58 )y e a

each horizontal row is an arithmetic progression and each vertical column is a

geometric progression. It is known that geometric progressions have the same

. L 1 3
positive common ratio. Given thata,, =1,a, = r anda, = e
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23. Letd (i=1,2,3,....,n) be the common difference of i" row, then lim Zdi .

n—oo

(A) 1 (B) 2 (€) 4 (D) 6

i=1

24. The value of lim (l.a, +2a, +3a, + ... +na )=

n—oo

(A) 2 (B) 4 ©) 6 D) 8

25. The value of the sum of all n? elements is equal to

n(n—1) 1 n(n+1) 1
A R B -
(A) 2 (1 2n ) ( ) 4 (l 211—1 ]
nn+1) ({1 nn+1) (1
(C) 2 ( 2n ) (D) 2 (l 2n+1 )

Conprenension (0.26 1o 0.28)

Leta_(m=1,2,3 ., p) be the possible integral values of a for which the graphs of

f(x) = ax* + 2bx + b and g(x) = 5x* — 3bx — a meets at some point for all real values

P n
of b. Lett = | I(r—am) and S = Ztr,ne N.
r=1

m=I

26. The minimum possible value of a is
A ! B > C i D 2
(A) - ®) - (©) 3g D) 2
27. The sum of values of n for which S_vanishes is
(A) 8 B) 9 (©) 10 (D) 11

28. The value of Zi is equal to

r=5 tr

| 1 b 1
(A) B (B) 5 ©) G (D) 13
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Comprexension (Q.29 1o 0.30)

Let x, x"°#1 yleey and (xy)'°e""™ are four consecutive terms of a geometric

progression, X, y > 0, then

29. The number of ordered pair (X, y) is equal to
(A) 1 (B) 2 ©) 3 (D) 4

30. If (x,,y,), I £i<n be the ordered pair satisfying the given condition, x, y, € N,

n X]
then H— is equal to

i=l i

(A) 10 (B) 100410 (C) 10 (D) V1000

SECTION-4

¢ MATCH THE COLUMN

L. Column-I Column-II

(A) |If the roots of equation x* — 9x? + 26x —k =0 P |7

are positive and in A.P., then k is equal to

(B) | If the roots of equation x* — 14x* +kx — 64 =0 (Q) 11

are positive and in G.P., then k is equal to

(C) | If the roots of equation 6x*> —kx>+6x—-1=0| (R) |24

are positive and in H.P., then k is equal to

(D) [In the equation x* —kx + 6 =0, the sum of two | (S) |26

roots is 3, then the value of k is equal to

(T |56
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Column-I Column-II
n n m 1 n A (P) 1
(A) [1rA = ZTZJ B :zzf ——Zr , then 7, is equal
r=1 m=1 r=1 2 =1 B
to
(B) | For positive numbers a, b, ¢ the minimum value of Q) |2
a(b’ +c’)+b(c’ +a’)+c(a’ +b’) is equal to
abc

©C) |Ifx+y+z=1,x,y,z>0, then the minimum value of [ (R) |3

2x° 2yt 277
+ + is equal to
vyt+z z+x X+y

1 1 1
D) |[If —+—+— =3wh , Y, N, th +y+| (S) |4
D) v B = where x,y,z € enx t+y (S)

z is equal to

(T) |6
Column-I Column-II
(A) |Iflog,x +4log,y =4 —6logzthen x +y + z can be| (P) |2
equal to
(B) | Let x> —3x + p = 0 has two positive roots ‘a’ Q) |3

and ‘b’, then _+E can be equal to
a

(C) | For triangle ABC, if cosecA, coseg]g, cosecC are (R) [5
in H.P., then possible value(s) of 7 will be

(where a, b, ¢ denote lengths of sides of AABC as in
usual notation)

(D) | If 3sinxl 2-lseeyl = 3 — 5cosz, where X, y,z€ Randy#(2n| (S) |6

+ 1) ne I, then possible value(s) of a can be
2

(M 17
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4.

Column-I Column-II
(A) |[Leta, b, c are positive real numbers such that a’b’c=| (P) |1
12, then the minimum value of 49a + 3b + ¢ is equal
to
3 @ |5
(B) | The minimum value of |2X” ——| for x < 0 is equal
to X
S(Q 3 R) (7
(C) | The maximum value of M for 0 <x<2is
equal to N25
(D) [Ifx’'y*=aand 7x + 5y > 12 V x, y > 0, then S) |15
the minimum value of ‘a’ is equal to
(T) |42

. Consider a sequence {b_} of integers such thatb,, b
AP,b,b

| i

»b,b,areinG.P,b,

giventhatb =1and b, +b, = 198. Then

b, are in G.P. b, b,, b, are in
b,, b are in A.P,, b,, b,, b, are in G.P. and so on. Also

Column-I Column-II
(A) \/E is equal to (B 5
(B) [ Sum of digits of b, is equal to Q) |15
(©) \/E is equal to e °
(D) | Sum of digits of b is equal to S) [17
(T) |13
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SECTION-5

¢ SUBJECTIVE TYPE QUESTIONS

n n k J o
(e I
1. If E,ar = E, E, 2,2 and A = hm( z J then [X] is equal to (where [.] denotes
r=l1 n—

k=1 j=1 i=l = a,

greatest integer function).

2 2 2 2 2 2 2 2
2. Ifa=1°+ 2—+3—+4—+....+ (1001) b=1—+2—+3—+...+ (1001)
3 5 7 2001 35 7 2003

equal to ([.] denotes greatest integer function)

then [a —b] is

b

3. The sum of the first 2018 terms of the sequence 1,2,1,2,2,1,2,2,2,1,2,2,2,2,
1,2,2,2,2,2,1,2,2, ........ is equal to

4. Ifa,b,c,d,e€ Rsatisfya+b+c+d+e=8anda’*+b’+c*+d>+e>= 16, then

the complete range of e is [a, b]. Then 5(a + b) is equal to

. 1 1
5. Leta +b=1Vi=1,2,..,6anda= g(al+a2+...+a6),b= g(bl+b2+...+b6).
Then

ab +ab, +..+ab, =nab-(a —a)—(a,—a)—..—(a —a)’ wherenis equal to

6. Itis given that for the sequence {a }, its sum of first ‘n’ terms S =n*+3n+4,ne
N. Find the value of a, +a,+a,+ta +..+a .

7. The common difference ‘d’ of an A.P. {a _} is not zero, the common ratio of a G.P.
2 2 2

{b_} is a positive rational less than 1. Ifa =d, b, = d* and a *a,+a; _ m, where
b, +b, +b,

m is a positive integer, then m is equal to :
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8.

10.

11.

12.

13.

14.

15.

The value of expression [\/I]+[\/§]+[\/§]+...+[\/1002 ], (where [.] denotes

greatest integer function) is equal to :

If the value of 222 3 3k (1#)#Kk)is equal to 2 , where m, n are coprime

i=0 j=0 k=0 n
natural numbers, then m + n is equal to
P . .
If the sum == where p, q are relatively prime natural
;§3m(n3m+m3n) ; P.q yp

numbers, then m + n is equal to :

Suppose x is a positive real number such that {x}, [x] and x are in a geometric
progression. Find the least positive integer n such that x" > 100. (Here [x] denotes

the integral part of x and {x} = x —[x]).

Integers 1, 2, 3, ..., n, where n > 2 are written on a board. Two numbers m, k such
that 1 <m <n, 1 <k <n are removed and the average of the remaining numbers is

found to be 17. What is the maximum sum of the two removed numbers?

Five distinct 2-digit numbers are in a geometric progression. Find the middle term.

Let the equation x*— 16x* + px? — 256x + q = 0 has four positive real roots in G.P.,
then p + q is equal to

Let x,, X,, X,, ...., X, , be real numbers different from 1, such that x, + x,
X, Xoo01g
+..+x .=1and + +....t———— = 1. Then the value of
2018 1-x, 1-x, 1 =X
2 2 2
5 % L _Fws jsequalto
1-x 1-x 1-x

1 2 2018
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16.

17.

18.

19.

20.

21.

22,

The first term of a sequence is 2014. Each succeeding term is the sum of the cubes

of the digits of the previous term. What is the 2018™ term of the sequence.

Leta,a,a, .., a, , bean arithmetic progression of positive real numbers with
common difference d. Let a; +a; +...+a5,, =X, a.+a’+..+a2,, =yand 400 T
a,0,0 = Z» then iy s equal to
Letx,, X, ..., X,,,, be positive real numbers such that x +x, +...+x, = 1.
2018 X2
Determine the smallest constant k such that kz >1
i=1 1 =X
1 1 1

+..+

1
LetS= 2[\/1]_'_1"‘2[\/5]_'_1"'2[\/5]4_1 2[M:I+1 (where [.] denotes

greatest integer function), then [S] is equal to

Let x, y, z are positive real numbers satisfy 2x — 2y + —= 2018 ,2y —2z+
z
14 L 2z —2 th + i 1t
< 2018 22" X + y enx +y—zis equal to
), a b C
Let a, b, ¢ be positive real numbers such that + + = 1. Then the

+b 1+c¢c l+a

maximum value of abc is £ where p, q are relatively prime natural numbers, where

p +qis equal to

Let a, b, ¢ be positive real numbers such that a + b + ¢ > 4, then find the minimum
3 3 3
a b c

+ + :
(a—-b)a—c) (b—c)(b—a) (c—a)ic—Db)

value of
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N 1
k+a k+b k+c

23. Let k be a positive real number such that <1 for any positive

real numbers a, b and ¢ with abc = 1. Then the least integral value of k is equal to

24. LetXx,, X,, X, ..., X, o b€ positive real numbers satisfying the condition
! ! L | Thenth lue of TT I
+ +...+ = 1. Then the minimum value o 1s equals to
I+x, 1+%x, 1+ X, er a

r=lI

(k)<*!, where k is equal to

25. The value of 2; (where [.] denotes greatest integer function) is equal
S (n+1Wn

to

= 1
26. The product H(l +2T) is equal to
n=0

oo 6k
27. The sum 2

n —- isequal to
L3k gy gkt ket q

1
28. The sequence {x } is defined by x, = 5

5 andx = x; +x_V ke N. Then

1 1 1 1 . .
+ + +..+ , where [.] denotes greatest integer function,
X+l x,+1 x;+1 X 1

is equal to

29. Letn >4 be a natural number and let P be a polygon with ‘n’ sides. Leta , a,, a,,

..., a_be the lengths of the sides of P and let ‘p’ be its perimeter. Then find the

a . .
value of |:Z ! :|, where [.] denotes greatest integer function.
-1 P— 4
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30.

31.

32.

33.

34.

3s.

36. If

If'S,, S,, S, denote the sums of first twenty terms of three non constant sequence

in A.P., whose first terms are unity and common differences are in H.P. Then

28,5, -SS, - S.8,
S, — 28, +8,

is equal to

Let ‘p’ is the coefficient of x? in the expansion (1 + x) (1 —3x) (1 + 5x) (1 — 7x)....
(1 —23x) (1 + 25x), then the sum of the digits of |p| is equal to

Find the number of triplets (a, b, ¢) such that a, b, c are three distinct positive
numbersand a,b,c,b+c—a,cta—b,a+b-canda+b+cforma seven term

arithmetic progression in some order.

Giventhata,a, a,,....a , a, are positive numbers constituting a geometric
progression. Ifa +a,+a,+a,=20,a,+a +a +a,=320,thena,+a, 6 +a +a,

= N, find number of divisors of N.

2 2 2
The sum upto infinite terms of the series 1° +3— + _a + T + o oo 1S equal to
2 22 2
n 3 2
Let limz K+ 6(t +31)}k o P , where p and q are coprime natural numbers, then
n—oo —ry + | q

p +qis equal to

al'l + bl'l
an—l + bu—l
equal to

is the G.M. between two distinct positive numbers a and b, then n is
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SinGLE cHoice QUESTIONS

1. A 2. B 3.D 4. D 5. A 6. B
7. B 8. D 9. C 10. A 11. D 12. C
13. A 14. B 15. A 16. B 17. C 18. D
19. B 20. B 21. A 22. C 23. C 24. B
25. C 26. B 27. A 28. B 29. D 30. C
31. D 32. A 33.D 34. C 35. B 36. A
37. A 38. C 39. D 40. B
OnRe Mone Tan ONESUACIRERERIONS oo ...
1. BCD 2.ABD 3.CD 4. AB 5. ABD 6. ABC
7. B,C 8. A,D 9. ABCD 10. AB 11.CD  12. AC
13. ABC 14.BC 15. B,C 16. BD  17. AD  18. ABCD

19. B,C 20. A,C,D 21. AB,C 22. B,C,D 23. B,C 24. B,C
25. AB 26. B,D 27. A,CD 28. AB,C,D29. ACD 30. AB
31. AB,C,D 32. B.C.LD 33. AC 34. CD 35. AB,C 36. B.D
37. AB 38. A,D 39. B,C 40. C,D

CompreHension Basep QuesTions

1. B 2. A D 4. A 5. C 6. D
7. B 8. D A 10. D 11. B 12. A
13. D 14. B 15. C 16. B 17. B 18. B
19. A 20. D 21. B 22. C 23. A 24. C
25. C 26. B 27. C 28. D 29. C 30. D
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Martcu The CoLumn

1. A R;B—>T;C—>Q;D—>P
2. A-Q;B—>T;C—>P;D—>R
3. AR S, T;B—>Q,R, S, T;C—>P,Q;D—->PQ,R,S
4. A-T;B—>Q;C—>S;D—>P
5. A-T;B—>P;C—>S;D—>Q

SusJecTive Type QuesTions

1. 2 2. 500 3. 3974 4. 16 5.6 6. 268
7. 8 8. 661750 9. 289 10. 41 11. 10 12. 69
13. 36 14. 352 15. 0 16. 370 17. 1009 18. 2017
19. 30 20. 2018 21. 9 22, 4 23. 3 24. 2017
25. 1 26. 2 27. 2 28. 1 29. 1 30. 20

31. 19 32. 0 33. 30 34. 34 35. 8 36. 0.5
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KL\

Previous Year Questions (/(
A

SECTION-1

1. If 1, log,(3"* +2), log,(4.3*~1) are in A.P. then x equals [AIEEE 2002]
(A) log,4 (B) 1 -log,4
(C) 1-log,3 (D) log, 3

2. The value of 21448 8116 | is [AIEEE 2002]
(A) 1 (B) 2
(©) 32 (D) 4

3. Fifth term of a GP is 2, then the product of its 9 terms is [AIEEE 2002]
(A) 256 (B) 512
(C) 1024 (D) None of these

4. Sum of infinite number of terms of GP is 20 and sum of their squares is 100. The

common ratio of GP is [AIEEE 2002]
(A) 5 (B) 3/5
(C) 8/5 (D) 1/5

5. P-22+3 -4+ ... +93= [AIEEE 2002]
(A) 425 (B) —425

(C) 475 (D) —475
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6. LetT be the r'" term of an A.P. whose first term is a and common difference is d.

10.

If for some positive integers m, n, m=n, T -1 and T = L, then a — d equals-

n m
[AIEEE 2004]
(A) 0 B) 1
(C) 1/mn o L+1

The sum of the first n terms of the series 12+ 2. 22+ 32+2.4>+ 524+ 2.6 +.....

n (n+1)>*

when n is even. When n is odd the sum is- [AIEEE 2004]
3n (n+1) n2 n+1
ot B TOHD
2
©) n (n+1)>? D) [n (n+1ﬂ
4 l— -
Ifx—?a , Y= Zb z—zc where a,b,careinA.P.and|a|<1,|b|<1,
n= 0 n=0
|c|<1thenx,y,zarein - [AIEEE 2005]
(A) GP (B) AP

(C) Arithmetic - Geometric Progression (D) HP

ajta,+..+ta, p a,
. Leta,a,, a, ... be terms of an A.P. If = —,p=qthen —
a,ta,+..ta, d a,,
equals — [AIEEE 2006]
7 2
A) — B) =
(A) ®) -
11 41
C) — D) —
© 41 ) 11
Ifa,a, ... a_are in H.P,, then the expressionaa, +aa, +...+a a isequal to
[AIEEE 2006]
(A) (n—1)(a,~a) (B) naja

(C) m-1)aa (D)n(a, —a)
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11.

12.

13.

14.

15.

In a geometric progression consisting of positive terms, each term equals the sum
of the next two terms. Then the common ratio of this progression equals-

| [AIEEE 2007
(A) 5(1— J5) (B) V5

1
(© 55 (D)5 (V5 -1)

The first two terms of a geometric progression add up to 12. The sum of the third

and the fourth terms is 48. If the terms of the geometric progression are alternately

positive and negative, then the first term is [AIEEE 2008]
(A) 4 (B) —12
©) 12 (D) 4

The sum to infinity of the series

+2. 010 14

33 3 3 [AIEEE 2009]
(A) 2 (B) 3
(C€) 4 (D) 6
A person is to count 4500 currency notes. Let a_denote the number of notes he
counts in the n" minute. Ifa =a,=...=a, =150and a , a ... are in an AP with
common difference —2, then the time taken by him to count all notes is

[AIEEE 2010]

(A) 34 minutes (B) 125 minutes
(C) 135 minutes (D) 24 minutes
A man saves % 200 in each of the first three months of his service. In each of
the subsequent months his saving increases by ¥ 40 more than the saving of
immediately previous month. His total saving from the start of service will be
% 11040 after [AIEEE 2011]
(A) 19 months (B) 20 months
(C) 21 months (D) 18 months
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16.

17.

18.

19.

Statement-1 : The sum of the series
I1+(1+2+4)+@d+6+9)+(O+12+16)+..... + (361 + 380 + 400) is 8000.

Statement-2 : Z(k3 —(k - 1)3) =n?, for any natural numbern.  [AIEEE 2012]
k=1

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

Statement-1

(B) Statement-1 is true, Statement-2 is true, Statement-2 is a 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

The sum of first 20 terms of the sequence 0.7, 0.77, 0.777, ....... ,1s :
[JEE (Mains )2013]
7
A) L (99 +102) (B) = (179 - 102)
9 81
7 7
(C) = (99-102) (D) — (179 + 102
9 81
Let o and B be the roots of equation px> + qgx +r=0, p = 0. If p, q, r are in A.P. and

1 1
-t B =4, then the value of |o. — p| is [IIT Main 2014]
2\/6 ‘\/6_1
®) =5 ®
2017 V34
© =5~ (D) 5

Three positive numbers form an increasing G.P. If the middle term in this G.P. is
doubled, the new numbers are in A.P. Then the common ratio of the G.P. is :
[IIT Main 2014]

(A) 2+43 (B) V2 +43
(C) 3+2 (D) 2-3
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20.

21.

22,

23.

24.

If (10)? + 2(11)' (10)* + 3(11)> (10)" + ..... + 10(11)° = k (10", then k is equal to

[IIT Main 2014]

(A) 110 (B) 12—1

|_a

(C) (D) 100

‘00
3 3 3 3 3 3

The sum of first 9 terms of the series 1_+1 *+2 +1 +2 +3 + _1s:

1 1+3 1+3+5

[JEE Mains 2015]
(A) 192 B) 71
(C) 96 (D) 142
If m is the A.M. of two distinct real numbers 7 and n (¢, n> 1) and G, G, and G,

are three geometric means between ¢ and n, then G +2G; + G} equals.

[JEE Mains 2015]
(A) 4 ’mn? (B) 4 /’mn
(C) 4 /rm’n (D) 4/mn?
If the 2™, 5" and 9" terms of a non-constant A.P. are in G.P., then the common ratio
of this G.P,, is : [JEE Mains 2016]
8 4
A) — B) —
A - ®) 3
7
C) 1 D) —
(© (D) 5
If the sum of the first ten terms of the series [JEE Mains 2016]
2 2 2
12 + 2g + (31\ + 42+ { j} .......... , 18 Em, then m is equal to :
5 5) Us) 5) 5
(A) 102 (B) 101

(C) 100 (D) 99
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25.

26.

27.

28.

If, for a positive integer, n the quadratic equation,

X(x + 1)+ (X + DE+2) + e + (-1 x4 n)=10n

has two consecutive integral solutions, then n is equal to : [JEE Mains 2017]
(A) 10 (B) 11

©) 12 (D) 9

For any three positive real numbers a, b and ¢

9(25a% + b?) + 25(c* — 3ac) = 15b(3a + ¢). Then [JEE Mains 2017]
(A) a,bandcare in A.P. (B) a, band c are in G.P.
(C) b,canda are in G.P. (D) b, c and a are in A.P.

Let A be the sum of the first 20 terms and B be the sum of the first 40 terms of the

series 12+222+32+2424+524+26>+ ........

If B—2A =100, then A is equal to [JEE Mains 2018]
(A) 496 (B) 232
(C) 248 (D) 464

12
Leta,a,a, ... a,, be in A.P. such that ;aﬂm =416 and a, + a,, = 66.
If a; +a; ... +a}, =140m | then m is equal to [JEE Mains 2018]
(A) 33 (B) 66

(C) 68 (D) 34



| ==
SECTION-2

1. (a) The harmonic mean of the roots of the equation

(5+J§) xz—fA+V/§)x+8+2[ =0 is

(A) 2 \ (B) 4
© 6 (D) 8

(b) Leta,a,,..,a ,beinAP.& h,h,.., h bein HP.If a =h =2and
a,=h =3 then ah is: [JEE 99,2 + 2 out of 200]
(A) 2 (B) 3
©) 5 (D) 6

2. The sum of an infinite geometric series is 162 and the sum of its first n terms is
160. If the inverse of its common ratio is an integer, find all possible values of the

common ratio, n and the first terms of the series. [REE 99, 6]

3. (a) Consider an infinite geometric series with first term ‘a’ and common ratio r .

If the sum is 4 and the second term is 3/4, then :

(A)a=—.r (B) a=2,r=

N = W

NN RUCIN N E

(C)a=—,r

(D)a=3,r=

(b) If a, b, c, d are positive real numbers such that a+b +c+d =2, then
M = (a+b) (c +d) satisfies the relation :
[JEE 2000, Screening, 1 + 1 out of 35]

(A)0<M <1 B)l<M<?2
(C)2<M<3 D)3 <M <4

(c) The fourth power of the common difference of an arithmetic progression with

integer entries added to the product of any four consecutive terms of it . Prove
that the resulting sum is the square of an integer.

[JEE 2000, Mains, 4 out of 100]
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4. Given that o,y are roots of the equation, Ax*>-4x+ 1=0 and B, § the roots of
the equation, Bx*> - 6x + 1 =0, find values of A and B, such that a, B,y & § are in
H.P. [REE 2000, 5 out of 100]

5. The sum of roots of the equation ax? + bx + ¢ = 0 is equal to the sum of squares of
their reciprocals. Find whether bc?, ca’ and ab? in A.P., G.P. or H.P.?
[REE 2001, 3 out of 100]

6. Solve the following equations for x and y

log x +log,x +log X + ..ccceoerrnnnenen. =y
5+9+13+. . (dy+1) - dlog X
14345+ o+ (2y-1) N

[REE 2001, 5 out of 100]

7. (a)Let a, p be the roots of x> — x + p =0 and y, § be the roots of x> —4x + q=0.

If o, B, 7, 8 are in G.P., then the integral values of p and q respectively, are

(A) -2,-32 (B) 2,3
(€) -6,3 (D) -6, -32
(b) If the sum of the first 2n terms of the A.P. 2, 5, 8, ........... is equal to the sum of

the first n terms of the A.P. 57, 59, 61, ........ , then n equals
(A) 10 (B) 12
(C) 11 (D) 13
(c) Let the positive numbers a, b, ¢, d be in A.P. Then abc, abd, acd, bcd are
[JEE 2001, Screening, 1 + 1 + 1 out of 35]

(A) NOT in A.P./G.P./H.P. (B) inA.P.
(C) in G.P. (D) H.P.

(d) Leta,a, .......... be positive real numbers in G.P. For each n, let A , G , H , be
respectively, the arithmetic mean, geometric mean and harmonic mean of
A, 8y, 8y e a . Find an expression for the G.M. of G, G, ......... G, in terms
of AL A, . A H,H, ... H. [JEE 2001 (Mains); 5]
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8. (a) Suppose a, b, ¢ are in A.P. and a%, b%, c¢? are in G.P. Ifa<b < ¢ and

atb+c= % , then the value of a is [JEE 2002 (Screening), 3]

1 1
A) — B) —

1 1 I 1
© 375 (D) 2 A

(b) Let a, b be positive real numbers. Ifa, A ,A, ,barcinA.P.;a,G ,G,,bare
inG.P.anda,H , H,,bareinH.P., show that

GG, A +A, (2a+b)a+2b)
HH, H +H, 9ab [JEE 2002 , Mains , 5 out of 60]

9. Ifa, b, carein A.P, a>, b?, ¢c® are in H.P. , then prove that either a=b=c or a,
b, _% form a G.P. [JEE-03, Mains-4 out of 60]

10. The first term of an infinite geometric progression is x and its sum is 5. Then
[JEE 2004 (Screening)]|
(A) 0<x<10 (B) 0<x<10
(C) -10<x<0 (D) x> 10

11. Ifa, b, ¢ are positive real numbers, then prove that [(1 +a) (1 +b) (1 +¢)]"> 7" a*
b* ¢t [JEE 2004, 4 out of 60]

12. (a) In the quadratic equation ax*> + bx + ¢ =0, if A=b* —4ac and
a + B, o + p% o + B are in G.P. where a, p are the roots of ax* + bx + ¢ =0,

then [JEE 2005 (Screening)]
(A) A=0 (B) bA=0
(C) cA=0 (D) A=0

+1
(b) If total number of runs scored in #» matches is (DTJ (2™ —n —2) where

n > 1, and the runs scored in the k™ match are given by k-2"""* where 1 <k <n.
Find n. [JEE 2005 (Mains), 2]
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3) (3Y (3) i 3Y
1B.IFA ===+ =+ +(-1)" | = | and B,=1-A, then find the
4114 |3 4 " "

minimum natural number n such that B. > A . v n>n,. [JEE 2006, 6]

Conprenension (Q.(a) To 0.(c)) :

14, Let V. denote the sum of the first ‘r’ terms of an arithmetic progression (A.P.)

whose first term is ‘r’ and the common difference is (2r — 1).

(@) ThesumV, +V, +.... +V is
(A) %n(nJr DGBn*—n+1) (B) %n(n#— 1)(3n* +n+2)

© %n(2n2 -n+1) (D) %(Qn3 —2n + 3)

(b) T is always
(A) an odd number (B) an even number

(C) aprime number (D) a composite number

(¢) Which one of the following is a correct statement?

[JEE 2007, 4 + 4 + 4]
(A) Q,Q,, Qe are in A.P. with common difference 5.
B) Q,Q,, Q... are in A.P. with common difference 6.
©) Q,Q,, Q... are in A.P. with common difference 11.
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Conprenension (Q.(a) To 0.(c)) :

- 15.

LetA , G,, H, denote the arithmetic, geometric and harmonic means, respectively,
of two distinct positive numbers. Forn>2, let A  and H | have arithmetic,

geometric and harmonic means as A , G, H_respectively.

(b) Which one of the following statements is correct?
(A) A\>A>A > ...
(B) A <A, <A, <...
C) A\ >A>A > ... and A, <A, <A <...
(D) A, <A <A <... and A, >A,>A > ...
(c) Which one of the following statements is correct? [JEE 2007, 4 + 4 + 4]
(A) H>H,>H,> ...
(B) H <H,<H,<...
(C) H>H,>H,> ... and H)<H,<H <....
(D) H, <H,<H,<... and H,>H,>H > ......
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16.

(a) A straight line through the vertex P of a triangle PQR intersects the side QR at
the point S and the circumcircle of the triangle PQR at the point T. If S is not

the centre of the circumcircle, then [JEE 2008, 4]
PS ST ,[QSxSR PS ST~ [QSx SR
(C)PLS+L<i (D) + —= > 4
ST QRr PS ST QR

¢ ASSERTION & REASON

17.

18.

(b) Suppose four distinct positive numbers a , a,, a,, a, are in G.P. Letb, =a =

b +a,b,=b,+a,andb,=b, +a, > [JEE 2008,13 (2—1)]
STATEMENT-1 : The numbers b , b,, b,, b, are neither in A.P. nor in G.P.

and

STATEMENT-2 : The numbers b , b,, b, b, are in H.P.

(A) Statement-1 is True, Statement-2 is True; statement-2 is a correct explana

tion for statement-1

(B) Statement-1 is True, Statement-2 is True; statement-2 is NOT a correct

explanation for statement-1
(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

LetS,k=1,2 .. , 100, denote the sum of the infinite geometric series whose
_1 2
first term is ——— and the common ratio is . Then he value of -
k! k 100!
100 5
DI =3k +1)s, | is [JEE 2010]
k=1
Leta,a,, a, ... , a,, be real numbers satisfying a, = 15, 27 — 2a, > 0 and

2 2 2
a =2a_ —a_,fork=3,4.. 11. 1If a ta,t..ta;, = 90, then the value of
11

a, ta, +...ta, isequalto [JEE 2010]
11
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19.

20.

21.

22,

23.

24.

25.

Leta,a,a, .., a,, be an arithmetic progression with a, = 3 and S

P S
Y a,,1<p <100.For any integer n with 1 <n <20, let m = 5n. If S—m does not

i=1 n

depend on n, then a, is [JEE 2011]

The minimum value of the sum of real numbers a=, a*, 3a3, 1, a%and a'witha >0

is [JEE 2011]
Leta,a,a, ... be in harmonic progression with a, = 5 and a, = 25. The least
positive integer n for whicha <0 is : [JEE 2012]
(A) 22 (B) 23
(C) 24 (D) 25
4n kk+1)
LetS = Z(fl) 2 k*. Then S, can take value(s) [JEE Advance 2013]
k=1
(A) 1056 (B) 1088
(C) 1120 (D) 1332

Let a, b, ¢ be positive integers such that E is an integer. If a,b, ¢ are in geometric
a

progression and the arithmetic mean of a, b, ¢ is b + 2, then the value of
2
a“+a-14 is
atl

[JEE Advance 2014]

Suppose that all the terms of an arithmetic progression (A.P.) are natural numbers.
If the ratio of the sum of the first seven terms to the sum of the first eleven terms

is 6 : 11 and the seventh term lies in between 130 and 140, then the common
difference of this A.P. is [JEE Advance 2015]

Letb >1fori=1,2, ... , 101. Suppose log b , log b, ...... ,log b, are in
Arithmetic Progression (A.P.) with the common difference log 2. Suppose a
are in A.P. such thata =b, anda,, =b,,.

1° 2’
...... 5 101

Ift=b +b, +... +b,ands=a +ta +... a,, then [JEE Advance 2016]
(A)ys>tanda  >b (B)s>tanda  <b,,
(C)ys<tanda >b (D)s<tanda <b,,



26. The sides of a right angled triangle are in arithmetic progression. If the triangle has

Advance Problems in Algebra for JEE

area 24, then what is the length of its smallest side? [JEE Advance 2017]
Section-1
1. B 2. B 3.B 4. B 5. A 6. A
7. B 8.D 9. C 10. C 11. D 12. B
13. B 14. A 15. C 16. A 17. D 18. A
19. A 20. D 21. C 22. C 23. B 24. B
25. B 26. D 27. C 28. D
SEcTion-2
1. (a) B (b) D
1 -1 1 -1 1
2. (r,n,a)edl— 4108 || —,4,216 ||| =,2,144 || —,2,180 || —,1,160
3 3 9 9 81
3. a3 D (b)A 4. A=3 ; B=8 5. AP
6. x=22 andy=3
1
n
7. () A, (0)C, (©) D, (d) [(A, Ay A)(H, Hy e, H,)]
8. (a D 10. B 12. () C, (b)n=7
13. n,=5 14. (a) B;(b) D;(¢c) B 15. () C; (b) A;(c) B
16. (a) B,D; (b) C 17. 3 18. 0
19. 9or3 20. 8 21. D22. A,D
23. 4 24. 9 25. B 26. 6
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PERMUTATION AND

3 CHAPTER | COMBINATION

SECTION-1

¢ SINGLE CHOICE QUESTIONS

1.

From a group of 10 professors A, A,.....A|  how many ways can a committee of

5 members be formed so that atleast one of professor A, and professor A, will be

included.
(A) 196 (B) 252
(C) 140 (D) 212

. LetS={1, 2, 3,....., n}. Find number of unordered pairs (A, B) of subsets of S such

that A and B are disjoint, where A or B both may be empty.

A 3 @ >
2
3" +1
© 5 (D) 2"+ 1
. In how many ways can we choose a black square and a white square from a
chessboard so that they are neither in the same row nor the same column.
(A) 658 (B) 768
(C) 1024 (D) 972

. . a . . . . a
. Consider a rational number 5 in its lowest form a, b are integers, with 0 < ¢ <1,

b > 1. How many of these have ab = 15!

(A) 64 (B) 32
(©) 256 (D) 16
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5. How many permutations of the digits of the number 123456789 are there in which
none of the blocks 12, 34 or 567 appear.
(A) 9! -661 x5! (B) 9! — 110 x 6!
(C) 91—-41xT7! (D) 91 -55x 7!
6. Five boys and 6 girls must sit around a round table. How many arrangements
are possible if Ram (a boy) must always be adjacent to seeta and geeta
(two girls).
(A) 10! -2 x 6! (B) 6 x 8!
(C) 91 x6 (D) 2 x 8!

7. In how many ways may one seat 100 people into 20 distinct round tables in such a

way that there are 5 people per table.

1001x (41)° 100!
A ——— B

100! (41)° 100! (51)°
© =071 ®) (201)°

8. The number of ordered triplets (a, b, ¢) from the set {1, 2, 3, 4,.....,100} such that

a<b<cisequal to
(A) 102C3 (B) 100C3
(C) IOIC2 + IOOC3 (D) 100(:1 + 3(]00C2) + 6(]00C3)

9. Given ‘n’ different objects arranged in a row. Then the number of ways of choosing

k of them so that no two of them are consecutive is equal to

(A) "C, (B) "*C,
(C) "C.—(n—k+1) (D) "1C,



‘ Permutation and Combination B

10.

11.

12.

13.

14.

15.

In how many ways can we distribute k identical balls into n different boxes

so that each box contains atmost one ball and no two consecutive boxes

are empty.

(A) ¥IC,, (B) ebC

©) "C, (D) mIC,

How many different sets of ‘k’ numbers {a, a,, ....., a } with integral

a e {1,2,3,....n} are there satisfying 1 <a <a <a ,<...<a <n.

( A) kﬂHCn,] (B) n+k71Ck71
(C) n—k+1Cn (D) n—k+1Ck

Find number of points (X, y) in Xy plane with both x and y integers which satisfy

x|+ |y| < 100
(A) 19801 (B) 20000
(C) 19404 (D) 19602

The number of three element subsets from the set {1,2,3,...., 298, 299, 300}, such
that the sum of the elements is a multiple of 3 is equal to

(A) 4851 (B) 1004851

(C) 1014881 (D) 998624

How many integers are there between 0 and 10° having the digit sum equal to 8.
(A) 560 (B) 495
(C) 35 (D) 640

In how many ways 2n + 1 identical oranges can be distributed among 3 persons so
that the sum of number of oranges received by any two persons should exceed the

number of oranges received by the other.

(A) n(2n— 1) B) @
n(n-—>5) n(n+1)
© "= () "D
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16.

17.

18.

19.

20.

The number of triples (A, B, C) where A, B, C are subsets of {1, 2, 3,....., n} such
that ANBNC=¢,ANB=¢, BNC=¢isequal to

(A) 7"—2.6"+ 5n (B) 7" —6"+5n

(C) 5" (D) 7"—3.6"—5"

A postman has to deliver five letters to five different houses. Mischievously, he
posts one letter through each door without looking to see if it is the correct address.

In how many different ways could he do this so that exactly two of the five houses

receive the correct letters.

(A) 20 (B) 40
(C) 60 (D) 15

There are 10 bags B, B,,.....,B, which contain 31, 32,....,40 distinct articles
respectively. The total number of ways to draw 10 articles all from a single bag is
(A) Y'C,, (B) “'C,,

(C) ¥C,,—7'C, (D) “C,,

0

Let a=1i+j+k and T be a variable vector such that f:,f} and T.k are positive

integers. If T.a < 12, then the number of values of T is

(A) "C, (B) "C,

(C) °C, (D) *C,

How many line segments have both their endpoints located at the vertices of a
given cube.

(A) 36 (B) 28

(C) 45 (D) 21
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21.

22,

23.

24,

25.

At a couple dance party, each man danced with exactly four women and each

woman danced with exactly three men. Nine men attended the party. How many

women attended the party.
(A) 12 (B) 11
(C) 10 (D) 14

The number of all 6-digit natural numbers having exactly three odd digits and three

even digits is equal to

(A) 321150 (B) 271250
(C) 182510 (D) 281250

There are eight rooms on the first floor of a hotel, with four rooms on each side of
the corridor, symmetrically situated (that is each room is exactly opposite one other
room). Four guests have to be accomodated in four of the eight rooms (that is, one
in each) such that no two guests are in adjacent rooms or in opposite rooms. In how
many ways can the guests be accomodated.

(A) 24 (B) 48

(©) 96 (D) 72

There are five cities A, B, C, D, E on a certain island. Each city is connected to
every other city by road. In how many ways can a person starting from city A come
back to A after visiting some cities without visiting a city more than once and
without taking the same. road more than once. (The order in which he visits the
cities also matters)

(A) 60 (B) 61

(C) 63 (D) 64

Find number of ways to distribute 8 distinct balls among 3 children so that every
child receives atleast one ball is

(A) 6308 (B) 6561

(C) 5796 (D) 5793
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26. The greatest of d so that 12¢ divides in 100! is equal to (d € N)

(A) 47 (B) 48
(©) 49 (D) 97
27. How many different 9 digit numbers can be formed from the number 223355888

by rearranging its digits so that the odd digits occupy odd positions.

(A) 300 (B) 60
(C) 240 (D) 360
28. Let A= {x,, X, X,, X,, X, X, X,} and B={y,,y,, y,}. The total number of functions

f: A — B that are onto and there are exactly three elements x in A such that f(x) =
y, is equal to
(A) 12 x7C, (B) 15 x7C,
(C) 16 xC, (D) 14 x7C,
29. The number of interior points where diagonals of a convex polygon of n sides

intersect if no three diagonal pass through the same interior point is equal to

A) n(n —1)(n —2)(n - 3) ®) n{n — 1)(n2;2)(2n -
8
(C) nC4 (D) n(n — 1)(111; 2)(11 — 3)

30. The number of ways to select n objects from 3n objects of which n are identical

and rest are different is equal to

(A) D21 _ (2“)' (B) -1 4 2n)'
2(nN? 2(n!?
el “~\ J
© 2+ o D) 21 0L
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31.

32.

33.

34.

3S.

36.

The number of common divisors of 10800 and 9000 is equal to

(A) 36 (B) 48

(C) 60 (D) 45

A, B are two students in a group of n students. If the number of ways of assigning
the n students to a line of n single rooms such that A and B are not in adjacent
rooms is 3600, then n is equal to

(A) 9 (B) 8

(©) 7 (D) 6

The number of three digit numbers of the form xyz such that x <y and z<y is
(A) 221 (B) 240

(C) 256 (D) 276

The number of all possible four digit numbers having exactly two fives and no two
consecutive digits identical is equal to

(A) 216 (B) 225

(C) 228 (D) 235

The number of ways in which all the letters of the word ‘SAKSHAM’ can be

placed in the squares of the figure shown, no that no row remains empty is equal to

(A) 95760 (B) 94640
(C) 97840 (D) 82120

If three dice are rolled and we make a set of numbers shown on the three dice. How

many different sets are possible.

(A) 56 (B) 15
(C) 216 (D) 224
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SECTION-2
¢ ONE OR MORE THAN ONE CORRECT QUESTIONS

1. LetA={1,2,3,.....n}. The number of functions f : A —A which is strictly

increasing such that f(i) <i v i e Ais equal to

(A) 2n72Cn71 _2n—2(jn (B) 2n(jn _annH
2n-2 2n
Cn-l Cn
(©) D) —

2. LetS=1{1,2,3,4,....,(n+ 1)},wheren>6 and let T = {(X,y,2) | X,y,ze S,x <z,

y <z}, then number of members of T is equal to

(A) n+1C2 +n+lc3 (B) n+1C2+ 2 “*1c3
n n-1

© YK (D) LK
k=1 -

3. A decimal code is declared legal if it has an even number of zeros. For example
1900200 is a legal code, but 10002 is not. Let a_be the number of legal decimal
codes of length ‘n’. Then

8" +10"

2

(C) a=9a_+10" (D) a =9+ 10"

(A) a =8a +10"' (B) a =

1

4. If Mr. A can climb either one step or two steps at a time. Let a_ is the number of

ways, he climbs a n-step staircase then
(A) a, =35 (B)a =a ta
(C) a,=55 (D) a,, =144

2

5. The number of ways to choose a subset of two elements {a, b} from the set
{1,2,3,4, ... , 49, 50} such that (The pair {a, b} is indistinguishble from the pair
{b, a})
(A) |]a—b|<51s 245 (B) [a—b| <51s235
(C) |]a—b|=51s45 (D) |]a—b|>51s 1035
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6. The sequence of all positive palindromes are written in ascending order 1, 2, 3, 4,
5,6,7,8,9,11,22,..........
Then
(A) the 2018 positive palindrome is 1019101

(B) the 1998" positive palindrome is 1001001
(C) the rank of 2140412 is 3139
(D) the rank of 1999999 is 2998

7. Givne “2n’ different objects arranged around a circle, the number of ways of

choosing k of them so that no two of them are consecutive is equal to (0 <k <n)

(A) 2n—k+1C _ 2n—k—1C (B) Zn 2n—k—1C
k k-2 k k-1
2n n(dn—4k +1) 5, ¢
C nkC D) —==
(©) (2n-k) °* D) (2n -2k +1) k

8. The number of ordered triplets (X, y, z) of non negative integers satisfying the

conditions.

x+y+z<100 and x<y<z
(A) ifx is odd is 14724 (B) if x is odd is 14722
(C) ifx is even is 16065 (D) ifx is even is 16164

9. Let x be the number of 6 digit numbers, the sum of whose digits is even and y be
the number of 6 digit numbers, the sum of whose digits is odd, then
(A) x +y=9x10? (B) x<y
C) x=y (D) y =450000
10. There are n lines in a plane, no two of which are parallel and no three of them are

concurrent. Let the plane be divided by n lines in a_parts, then

(A)a =a +(n-1) (B)a =a  +n

1 1

(C) a,=22 (D) a,, =56



100

11.

12.

13.

14.
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There are n married couples at a party. Each person shakes hand with every person

other than her or his spouse. The total number of handshakes must be

(A) *C,-2n (B) *C,—n

(C) 2n(2n—-1) (D) 2n(n—1)

Let 5 letter words are formed using the letters of the word ‘CALCULUS’. Then
(A) The number of all such possible words is 1110.

(B) The number of words with exactly one alike pair of letters is 720.
(C) The number of words with exactly two alike pair of letters is 270.
(D) The number of words with exactly one alike pair of letters is 480.

Let a person has to go from A to D moving along horizontal and vertical grids using

shortest path (as shown in figure). Then
1D

A®
(A) The number of paths is equal to 276.
(B) The number of paths is equal to 186.
(C) The number of paths in which he doesn’t cross point N is equal to 36.
(D) The number of paths in which he doesn’t cross point M is equal to 60.

Consider all possible permutations of all the letters of the word ‘CONTINUITY”,

then the number of permutations.

(A) Which have ‘COUNT in all of them is 2(5!).
(B) Which have ‘COUNT in all of them is 3(5!).
(C) Which have all vowels separated is 15(7!).
(D) Which have all vowels separated is 7(7!).
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15.

16.

17.

18.

19.

Let a_be the number of non empty subsets of S = {1, 2, 3, 4,....,n—1, n} such that
there are no two consecutive numbers in one and the same set, then

(A)a,=a_ ta, (B) a,=a, Ta,,*1

(C) a,=33 (D) a,=21

‘A’ has cans of paint in eight different colours. He wants to paint the four unit
squares of a 2 x 2 board in such a way that neighbouring unit squares are painted in

different colours.

(A) The number of distinct colouring schemes ‘A’ can make is equal to 2072.

(B) The number of distinct colouring schemes ‘A’ can make is equal to 2036.

(C) The number of distinct colouring schemes ‘A’ can make in which two colour-
ing schemes are considered the same if one can be obtained from the other by
rotation is equal to 532.

(D) The number of distinct colouring schemes ‘A’ can make in which two colour-
ing schemes are considered the same if one can be obtained from the other by
rotation is equal to 616.

The integers from 1 to 1000 are written in order around a circle. Starting at 1, every

fifteenth number is marked (i.e. 1, 16, 31, .....). This process is continued until a

number is reached which has already been marked, then marked numbers are

(A) 11 (B) 17

(C) 986 (D) 996

The numberof selections of 4 letters taken from the word COLLEGE is equal to
(A) 24

(B) 18

(C) Coefficient of x*is (1 +x)* (1 +x +x?)}

(D) Coefficient of x*in (1 +x)* (1 +x + x?)?

All the five digit numbers in which each successive digit exceeds its predecessor
are arranged in the increasing order. The 105™ number does not contain the digit
(A) 1 (B) 2

©) 3 (D) 4
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SECTION-3

¢ COMPREHENSION BASED QUESTIONS

Comprenension: (0.1 10 0.3)

A library has 5 indistinguishable physics books, 4 indistinguishable mathematics
books and 3 indistinguishable chemistry books. In how many distinguishable ways

can a student take home.

1. 6 books

(A) 16 (B) 18 (©) 19 (D) 20
2. 6 books taking atleast one of each subject.

(A) 11 (B) 8 (©) 10 (D) 9
3. 6 books taking not more than 2 of each subject.

(A) 1 B) 2 ©) 4 (D) 6

Comprenension (0.4 1o 0.5) :

Each of 5 woman who attend a banquet checks her coat and hat with the
receptionist on arrival. Upon leaving, each woman is given a coat and a hat at

random.

4. The number of ways these coats and hats may be distributed such that nobody gets
back both her coat and her hat is

(A) 2048 (B) 1936 (C) 1956 (D) 1978

5. The number of ways these coats and hats may be distributed such that nobody gets

back either her coat or her hat is

(A) 14400 (B) 118000 (C) 11842 (D) 11844
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Comprenension (0.6 1o 0.8) :

A point in the x-y plane whose cordinates are integers is called a lattice point.

Consider a path from the origin to the lattice point A(n, n), where n is non negative,

that

(1) tats from origin.

(i) 1is always parallel to the x-axis or y-axis.

(i11)) makes turns only at a lattice point, either along positive x-axis or along the
positive y-axis.

(iv) terminates of A.

Find the number of paths from (0, 0) to (n, n) such that

6. Either x >y at all interior lattice points or y > x at all interior lattice points.

2n-1
A 2n-2C . 2n-2C B 2 n
(A) **C,,~*7C, B) 20
2 - 2nC
(C) ; Cn—l (D) 2 n+1
7. y <X at every lattice point on the path
2n 2n-2 C
C ~n-1
A n B
(A) — B) —
) 2n71C
(C) 2n-2 Cn_l _ Zn-ZCn (D) n—1
n
8. The path never crosses the line y = x.
2n—1 ~
~n -2 n-2
(&) 2—~ B) 2(**C,, -*7C,)

A 2n~

C 2 2n-2~ D “ Ly
© =™, (D) =—
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Comprenension (0.9 10 0.11) :

10.

11.

Consider a binary string which consist only of digits 0 and 1. Let a_be the number
of binary strings of length ‘n’ that do not contain the sequence 11 and b_be the

number of binary strings of length ‘n’ that do not contain the string 111. Then

(For example 0001001010 is a binary string of length 10)

a_is equal to (where n>5)

(A) an—l n 2an—2 (B) an—l o an—}

(C) 2an—l T an—2 (D) an—l T an—2

b_is equal to (where n>5)

(A) bn—l + 2bn—2 T 3bn—3 (B) bn—3 + bn—2 i bn—l
(C) 4.bnfl + 2bn72 y bn73 (D) bnfl Y bn72

b, is equal to

(A) 64 (B) 58

(C) 26 (D) 44

Comprenension (0.12 10 0.13) :

12.

13.

A bag has 5 white marbles, 3 red marbles, and 5 blue marbles, marbles are drawn
one by one and without replacement till all marbles are drawn. Marbles of each

colour are indistinguishable. Then

In how many ways may one draw the marbles out of the bag if all blue are drawn in
odd numbered draws, or all blue are drawn in even numbered draw.

(A) 1202 (B) 1448

(C) 1512 (D) 1668

In how many ways will all red marbles come before any of the blue marbles.

(A) 1496 (B) 1287

(C) 1024 (D) 967
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Comprenension (0.14 10 0.16) :

Consider the word ‘ASSASSINATION’. How many different arrangements are

there of all the letters of the word given so that

14. The first N precedes O.

13! 13! 101x°C, 13!

313141 ®) 31314121 @ 3! 314!

(A)

15. The first A precedes the first S.

(A) 2700 x BC, (B) 150 x °C, (C) BC,°C, (D) BC, —

16. First A precedes the first S and the first N prercedes O

3x13! 13! 13!1x11! 5x13!

4x5! ®) 7 x 41 © = 2x7!

(A)

Conprenension (0.17 10 0.18) :

Eleven criminals want to keep the location of their master criminal in a safe. They
want to be able to open the safe only when any 6 of them are present. The safe is
thus equipped with a number of different locks, and each criminal is given the keys

to some of these locks.

17. What is the minimum number of locks required
(A) 256 (B) 504 (C) 462 (D) 420

18. What is the minimum number of keys each criminal must carry

(A) 216 (B) 252 (C) 126 (D) 504
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Comprenension (0.19 1o 0.20) :

Let there is a large pile of red, white, green and blue balls, where balls are all alike
except for the colour. Then find the number of ways to select 20 balls from them so

that

19. The selection has atmost 3 green balls.

(A) 802 (B) 969
(C) 973 (D) 879

20. The selection has an even number of white balls

(A) 844 (B) 929
(C) 948 (D) 1017

Comprenension (0.21 10 0.22) :

A committee of 10 person is to be selected from 9 women and 8 men consisting of

atleast 4 women and 4 men. Find number of ways committee if can be formed if

21. Miss X refuses to work with Mr. Y

(A) 12182 (B) 5586
(C) 10876 (D) 10878

22. Miss X and Mr. Y insist to work together

(A) 9128 (B) 6486
(C) 10876 (D) 8232
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Comprexension (0.23 10 0.25) :
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There are ‘m’ seats in the first row of a theatre, of which ‘n’ are to be occupied,

where m is odd and n is even and n < — . Then find the number of ways of

arranging ‘n’ persons so that.

23. N two persons sit side by side.
(A) m—n+1Cn (n_l)l
(C) m—nl:)n

24. Each person has exactly one neighbour

m-n+1 1

men n
© o3

[SAR=]

(B) m—n+1];)n
(D) "P,

m-n+l n 1
w3

2

mie (D)oo
(D) u ( 2

2

25. Out of any two seats located symmetrically about the middle of the row, atleast one

1s empty
(A) ™c 2"nl+™C nt2™

m-l
2

(€) 2 C, 2"n!

Conprenension (0.26 1o 0.28) :

B) "'C,2"n!

m-1 m-1

(D) 2“'1n!L2 20+ 2C,,

Consider the word ‘MATHEMATICS’. Find the number of all possible words that

can be formed using all letters of the given word so that.

26. The odd numbered places do not contain all distinct letters.

(A)

19 (111)5! 6!
212121 2121 B 212121

27. Two M’s and two T’s are together but 2A’s are not gogether.

(A) 28)7! ®) 24

212!
28. Two vowels are never together.

(A) 115 x 8!

(B) 210 x 7!

1! (113) 5! 6!
) 212121 D) o
8!
(©) (24) 7! (o) >
(C) 22071 (D) 240 x 7!
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SECTION-4

¢ MATCH THE COLUMN

1. Five balls are to be placed in three boxes. Each can hold all the five balls. The

number of different ways can we place the balls so that no box remain empty if

Column-I Column-II

(A) | balls and boxes are all different is equal | (P) |2
to

(B) | balls are identical but boxes are Q) |6

different is equal to

(C) | balls are different but boxes are (R) |25

identical is equal to

(D) | balls as well as boxes are identical is (S) |50

equal to

(T) | 150

2. The number of 10 letter permutations comprising 4a’s, 3b’s and 3c¢’s such that

Column-I Column-II

(A) | a’s are separated and all b’s are together | (P) | 18
is equal to

(B) | a’s are separated and exactly two b’s (Q) (20
are together is equal to

(C) | no two adjacent letters are identical is (R) [ 150

equal to

(D) | no two b’s are together, no two ¢’s are (S) | 180

together and all ‘a’s are

(T) | 248
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3. A person moves in the x-y plane moving along points with integer coordinates x and

y only. When she is at point (x, y), she takes a step based on the following rules:
(a) ifx+yiseven, she moves to either (x + 1,y)or (x + 1, y + ).

(b) ifx +yis odd, she moves to either (x,y + 1) or (x + 1,y + 1).
The number of distinct paths can she take to go from (0, 0) to (8, 8) given that

Column-I Column-II
(A) | she took exactly three steps to the right | (P) | 210
((X, y) to (x + l,y))
(B) | she took exactly two steps up (Q) | 320
((x,y) to (x,y+1)) is equal to
(C) | she took exactly four steps to the right | (R) [364
((x,y) to (x +1,y)) is equal to
(D) | she took exactly three steps to the right | (S) | 462
((x,y) to (x +1,y)) and exactly three
steps up ((x,y) to (x,y+1)) is equal to
(T) | 495

4. Ais set containing ‘n’ elements. A subset A of A is chosen. The set A is

reconstructed by replacing the elements of A . Then a subset A, of A is chosen and

again set A is reconstructed by replacing elements of A,. In this way we choose

‘m’subsets A, A,, A,,....., A_, m> 3. Then the number of ways of choosing
ALALA,,....., A such that

Column-I Column-II

A) [ A VAU U A_ contains exactly ‘r’ [ (P) [ (2"~ 1)

elements of A (r <n) is
B) [ANA, N N A_ contains exactly ‘r” | (Q) ["C (2" -1)""

elements of A (r <n) is
) [ANA=d Viz]is (R) |"C(m + 1)
(D) [A, VA UAL....UA =Als S) [(m+ 1)

(T) |"C, 2" - 1)
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5. Column-I Column-II

(A) | The number of ways of selecting two (P) 18
parallel lines from the edges and face
diagonals of a cube is equal to

(B) | The number of ways of selecting two (Q) |24
skew face diagonals from the edges

and face diagonals of a cube is equal to

(C) | The number of ways of selecting an (R) |30
edge and a face diagonal from the edges
and face diagonals of a cube such that

they are skew is equal to

(D) | The number of ways of selecting two (S) |54

coplanar and perpendicular ines from
the edges and face diagonals of a cube
is equal to

(T) | 72

6. Let N be the number of 4 digit numbers, abcd (where a, b, ¢, d are digits) satisfying

the condition in column-I and the last digit of N in column-II.

Column-I Column-II

(A) a, b, ¢, d are distinct and a > max {b,c,d} | (P) |0

(B) a, b, ¢, d are distinct and a <min {b, ¢, d} | (Q) |2

(©) las<bs<c<d (R) |4

D) [a>b>c>d S |5

(1) | 6
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7. LetA={1,2,3,4},B={1,2,3,4,5,6,7,8}

111

Column-I

Column-II

(A)

The number of functions f : B — A,
such that if x, > x , then f(x)) > f(x,) V
X, € B is N. Then the sum of digits of N

1S

(P)

(B)

The number of onto functions f : B —
Asuch that if x, > x, then f(x,) < f(x,)

V x, € B is N. Then the sum of digits of
Nis

Q)

©

The numbers of one-one function f: A

— B such that f(x) #x V x € Ais N.
Then the sum of digits of N is

(R)

(D)

The number of one-one function f: A

— B such that there are exactly two, x,
x € A for which f(x) = x is N. Then the
sum of digits of N is

S

10

(T)

12
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SECTION-5

¢ SUBJECTIVE TYPE QUESTIONS

1.

Let0<a<b<c<d<e<f<gbea geometric sequence of integers. Let *(k)

denote the number of divisors of k. For example *(6) = 4 because 1, 2, 3, 6 are

Ml
divisors of 6. If *(a) = 7, *(g) = 13 and d—c =432, then find LﬁJ ([.] denote

greatest integer function)

Let N is the number of times digit 5 is written when listing all natural numbers
from 1 to 10°. Then the sum of digits of N is

Let N be number of ways four different integers be chosen from the set
{1,2,3,4, ..., 104, 105} so that their sum is divisible by 4, then [%J is equal to
10

([.] denote greatest integer function)

. Let N be the number of ordered 6-tuples (x,x,,X,.X,.X,,X,) of positive integers

. . _ — .
satisfying x +x,+x,+3x, +3x+5x,= 21, then /N 1is equal to

Let N is the number of 4 element subsets {a, b, c, d} of {1, 2, 3, 4,....,20} such that
a+b+c+disdivisible by 3. Then the sum of the digits of N is equal to

Suppose A, A,.....,A, are six sets, each with four elements and B, B,.......,.B,_aren
sets each with two elements. Let S=A UA, U..UA, =B UB,U...U B, . Given that
each element of S belongs to exactly four of the A’s and to exactly three of the B’s,

then n is equal to

Suppose A, A,...., A, is a 20 sided regular polygon. Let N be the number of non

isosceles triangles that can be formed whose vertices are the vertices of the polygon

N
but whose sides are not the sides of the polygon. Then \/ 0 is equal to
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8.

10.

11.

12.

13.

14.

Let A AJA,...A, be a regular 200-sided convex polygon. Make the diagonals
AA.,,1=1,23,.200, where A, = A, for 1 <i<9. Let N be the number of
distinct points of intersection formed inside the polygon by these 200 diagonals,

then the sum of the digits of N is

There are 6 given points on a circle and each two points are connected by a
segment. Suppose that any three segments are not concurrent, so any three
intersecting segments form a triangle inside the circle. Let N be the number of

triangles formed, then sum of digits of N is

All the 7 digit numbers containing each of the digits 1, 2, 3, 4, 5, 6, 7 exactly once
and not divisible by 5, are arranged in the increasing order. Let N be the 2018™

number in this list, then the last digit of N is

An insect moves from (0, 0) to (6, 3) by moving through lattice points (lattice
points are point (X, y) such that x, y € 1), moving either one unit right or one unit

up at each step. Let N be the number of paths in which the lime segments joining

(2, 1) and (2, 2) and (3, 2) and (4, 2) are avoided, then {E} is equal to ([.] denote
greatest integer function). 6

Let N be the number of all 5 digit numbers each of which contains the block 15 and
is divisible by 15. Then the last digit of N is

Let N be the number of 6 digit numbers such that the digits of each number are all
from the set {1, 2, 3, 4, 5} and any digit that appears in the number appears atleast
twice. Then the last digit of N is

Let N be the number of all 6 digit numbers such that the sum of their digits is 10
and each of the digits 0, 1, 2, 3 occurs atleast once in them, then the last digit of N

is
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15.

16.

17.

18.

19.

20.

21.

22,

23.

Advance Problems in Algebra for JEE

Let N be the number of all 4 digit numbers having non zero digits and which are
divisible by 4 but not by 8. Then the last digit of N is

Let X = {1, 2, 3,.....,12} and N be the number of pairs {A, B} such that
AcX,BE X, A-BandANB={2,3,5,7,8}. Then the value of N is

Find the number of eight digit numbers the sum of whose digits is 4.

Find number of all 4-tuples (a, b, ¢, d) of natural numbers with a <b < ¢ and
al +b! +c! =34

Let N be the number of non empty subsets S of the set {0, 1, 2, 3,....,9} so that the
sum of elements of ‘S’ is divisible by 3. Then the sum of the digits of N is

Let N be the number of ordered pairs (A, B) where A and B are subsets of
{1, 2, 3,4, 5} such that neither A = B nor B < A. Then N is equal to

Suppose 32 objects are placed along a circle at equal distances. Let N be the
number of ways can 3 objects be chosen from among them so that no two of the
three chosen objects are adjacent nor diametrically opposite. Then the value of N

1S

Let N be the number of 3-digit numbers having atleast one 5 and atmost one 3.
Then N is equal to

There are four basket ball players A, B, C, D. Initially, the ball is with A. The ball is
always passed from one person to a different person. Let N be the number of ways
the ball come back to A after seven passes, (For example A-C B —->D >A > B

— C — A and so on). Then N is equal to
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24,

25.

26.

27.

28.

29.

30.

31.

Let N be the number of positive integers less than 1000 have the property that the
sum of the digits of each such number is divisible by 7 and the number itself is
divisible by 3. Then N is equal to

Let N be the number of triplets (a, b, ¢), where a, b, ¢ € {1, 2, 3, 4, 5} such that
22+ 3%+ 5¢ is divisible by 4. Then the sum of digits of N is

LetA={1,2,3,4,5,..99, 100} and B be a subset of A such that the sum of no

two elements in B is divisible by 7. Let N be maximum number of elements in B,

N
then < is equal to

Let 5 letter words are formed using the letters of the word ‘CALCULUS’” and N is
the rank of word CALCU among them as arranged in dictionary. Then the sum of
digit of N is

Let N be the number of 5 letter words can you spell using the letters S, I and T only,
if a ‘word’ is defined as any sequence of letters that doesn’t contain 3 consecutive

consonants. Then the sum of digits of N is

A number has four divisors and sum of its divisors excluding 1 and itself is 30, then

the number of such numbers is equal to

The number of order triplets (a, b, ¢) such that LCM(a, b) = 1000, LCM (b, ¢) =
2000 and LCM (c, a) = 2000 is

Let N be the number of eight digit numbers that can be formed using the digits 1, 2,
3, 4 only such, that sum of the eight digits is 12. Then the sum of digits of N.
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32. Consider all 5 digit numbers such that the sum of their digits is 7 and each of the

digits 0, 1, 2 occurs atleast once in them, the number of such numbers is equal to

33. A class contains three girls and four boys. Every saturday, five students go on a
picnic, a different group being sent each week. During the picnic, each girl in the
group is given a doll by the accompanying teacher. After all possible groups have

gone once, the total number of dolls the girls have got is equal to

34. The total number of divisors of 33577° which are of the form 4k + 1,k>0,k € T is

equal to

35. Ais the set of three digit numbers formed using the digits 1, 2, 3......,8, 9 using each

digit at the most once. Also every number in A has exactly one even digit. Find the

sum of all the numbers in A.

36. An ant has to travel from point C to A along the gridlines. It gets lost on its way
but manages to reach A by travelling 12 units in all. Its first two moves are CM and
MK and its last two moves are PQ and QA. In how many ways could the ant have

travelled from C to A, if it never travels downwards.

A Q B
R P
M
1 unit K
D A— .C
1 unit

37. Find the number of quadraples of positive integers (a, b, ¢, d) such that
(a+b)(c+d)=2016.

38. For any set S, let |S| denote the number of elements in S and let n(S) be the number
of subsets of S, including the empty set and S itself. If A, B and C are sets for
which n(A) + n(B) + n(C) =n(Auw B U C) and |A| = [B| = 100, then what is the

minimum possible value of |[A B N C|.
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39. Let N be the number of ordered triples of (A, B, C) such that
AuBuUC={l1,2,3,..2003} and A" B n C=¢. Then number of divisors of N

is equal to

40. For how many pairs of consecutive integers in {1000, 1001, 1002,....... ,2000} is no

carrying required when the two integers are added.

41. Find the number of ways 10 can be expressed as a sum of positive integer. For
example ‘3’ can be expressed as a sum of positive integers in 4 ways 3,2+ 1, 1 + 2,
1+1+1.

SingLe CHoice QuesTions

1. A 2. C 3. B 4. B 5. A 6. D

7. A 8. A 9. D 10. A 1. A 12. A

13. B 14. B 15. D 16. A 17. A 18. C

19. D 20. B 21. A 22. D 23. B 24. A

25. C 26. B 27. A 28. D 29. C 30. B

31. A 32. C 33. D 34. B 35. A 36. A

One on GRRF an one coRg Quesmions ekl

1. B,D 2. B,C 3. AB 4. BCD 5.BCD 6. ACD

7. ABC  8.BC 9. ACD 10. BCD 11.BD  12. ABC
13. BCD 14. BC 15. B,C 16. AD 17. ACD 18. BD

19. A,.C,D
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CompreHensIon Basep QuesTions

1. B 2. D 3. A 4. B 5. D 6. C
7. A 8. D 9. D 10. B 11. D 12. C
13. B 14. A 15. A 16. D 17. C 18. B
19. A 20. C 21. D 22. D 23. B 24. A
25. D 26. D 27. A 28. B
Mo ... e W ..................Jo&.
1. A-T;B-Q;C—>P;D->R 2. A-Q;B->S;C->T;D->P
3. A-S;B>P;C>T;D->S 4. A-T;B->Q;C>S;D->P
5. A-Q;B>R;C->T;D->S 6. A>P:B>T;C—>S;D—>R
7. A>-T;B>Q;C—>P;D—>R
S TYPE Qe oeeeerevnmnrrnrnred D ... A ..........
1. 9 2.5 3.7 4. 9 5.9 6. 9
7. 8 8.7 9. 3 10. 1 11. 8 12. 9
13. 5 14. 0 15. 9 16. 2186 17. 120 18. 3
19. 9 20. 570 21. 3616 22. 249 23. 546 24, 28
25. 7 26. 9 27. 8 28. 6 29. 4 30. 70
31. 7 32. 100 33. 45 34. 240 35. 133200 36. 56

37. 59508  38. 98 39. 4016016 40. 156 41. 512
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SECTION-1

1. Let T be the number of all possible triangles formed by joining vertices of an

n-sided regular polygon.

If T . —T =10, then the value of n'is [IIT JEE Main 2013]
(A) 8 (B) 7
©) 5 (D) 10

2. The number of integers greater than 6,000 that can be formed, using the digits 3, 5,
6, 7 and 8, without repetition, is: [IIT JEE Main 2015]
(A) 72 (B) 216
(C) 192 (D) 120

3. Let A and B be two sets containing four and two elements respectively. Then the

number of subsets of the set A x B, each having at least three elements is :
[IIT JEE Main 2015]

(A) 510 (B) 219
(C) 256 (D) 275

4. If all the words (with or without meaning) having five letters, formed using the
letters of the word SMALL and arranged as in a dictionary ; then the position of the
word SMALL is : [IIT JEE Main 2016]

(A) 460 (B) 59
(C) 520 (D) 58"
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5. A man X has 7 friends, 4 of them are ladies and 3 are men. His wife Y also has

7 friends, 3 of them are ladies and 4 are men. Assume X and Y have no common
friends. Then the total number of ways in which X and Y together can throw a

party inviting 3 ladies and 3 men, so that 3 friends of each of X and Y are in this

party, is : [ITT JEE Main 2017]
(A) 469 (B) 484
(C) 485 (D) 468

6. From 6 different novels and 3 different dictionaries, 4 novels and 1 dictionary are to
be selected and arranged in a row on a shelf so that the dictionary is always in the

middle. The number of such arrangmenets is : [JEE Main 2018]

(A) at least 750 but less than 1000
(B) atleast 1000

(C) less than 500

(D) at least 500 but less than 750

SECTION-2

1. How many different nine digit numbers can be formed from the number 223355888
by rearranging its digits so that the odd digits occupy even positions ?
[JEE ¢2000, (Scr)]
(A) 16 (B) 36
(C) 60 (D) 180

2. LetT_denote the number of triangles which can be formed using the vertices of a
regular polygon of ‘n‘sides. If T, —T =21, then ‘n*‘ equals:
[JEE 2001, (Scr)]
(A) 5 (B) 7
©) 6 (D) 4
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3.

The number of arrangements of the letters of the word BANANA in which the two

N’s do not appear adjacently is [JEE 2002 (Screening), 3]
(A) 40 (B) 60
(C) 80 (D) 100

Number of points with integral co-ordinates that lie inside a triangle whose

co-ordinates are (0, 0), (0, 21) and (21,0) [JEE 2003 (Screening), 3]
(A) 210 (B) 190
(C) 220 (D) None

2y

(n!)’
positive integer. [JEE 2004, 2 out of 60]

Using permutation or otherwise, prove that is an integer, where n is a

A rectangle with sides 2m — 1 and 2n — 1 is divided into squares of unit length

by drawing parallel lines as shown in the diagram, then the number of rectangles

possible with odd side lengths is [JEE 2005 (Screening), 3]
(A) (m+n+ 17 (B) 40!
(C) m’n? (D) mn(m + 1)(n+ 1)

If 7, s, t are prime numbers and p, q are the positive integers such that their LCM of
p, q is is r’t's?, then the numbers of ordered pair of (p, q) is [JEE 2006, 3]
(A) 252 (B) 254

(C) 225 (D) 224
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8. The letters of the word COCHIN are permuted and all the permutations are

arranged in an alphabetical order as in an English dictionary. The number of words

that appear before the word COCHIN is [JEE 2007, 3]
(A) 360 (B) 192
(C) 96 (D) 48

9. Consider all possible permutations of the letters of the word ENDEANOEL

Match the statements / Expression in Column-I with the statements / Expressions

in Column-II.

Column-I Column-II

(A) | The number of permutations containing the (P) |5!
word ENDEA is

(B) | The number of permutations in which the letter | (Q) [2 x 5!

E occurs in the first and the last position is

(©) | The number of permutations in which none of (R) [7 x5!
the letters D, L, N occurs in the last five

positions is

(D) | The number of permutations in which the letters | (S) |21 x 5!

A, E, O occurs only in odd positions is

[JEE 2008, 6]

10. The number of seven digit integers, with sum of the digits equal to 10 and formed
by using the digits 1, 2 and 3 only, is [JEE 2009]
(A) 55 (B) 66
©) 77 (D) 88
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11.

12.

13.

14.

15.

Let S = {1, 2, 3, 4}. The total number of unordered pairs of disjoint subsets of S is

equal to [JEE 2010]
(A) 25 (B) 34
(C) 42 (D) 41

The total number of ways in which 5 balls of different colours can be distributed
among 3 persons so that each person gets at least one ball is

[JEE 2012]
(A) 75 (B) 150
(C) 210 (D) 243

Letn, < n,<n, <n, <n, be positive integers such that n, + n, + n,+n,+n, = 20.

Then the number of such distinct arrangements (n, n,, n,, n, n,) is

[IIT JEE Advance 2014]

Let n > 2 be an integer. Take n distinct points on a circle and join each pair of points
by a line segment. Colour the line segment joining every pair of adjacent points by
blue and the rest by red. If the number of red and blue line segments are equal, then
the value of n is [IIT JEE Adyv. 2014]

Six cards and six envelopes are numbered 1, 2, 3, 4, 5, 6, and cards are to be placed
in envelopes so that each envelope contains exactly one card and no card is placed
in the envelope bearing the same number and moreover the card numbered 1 is
always placed in envelope numbered 2. Then the number of ways it can be done

is : [IIT JEE Advance 2014]
(A) 264 (B) 265

(C) 53 (D) 67
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16.

17.

18.

19.
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Let n be the number of ways in which 5 boys and 5 girls can stand in a queue in
such a way that all the girls stand consecutively in the queue. Let m be the number

of ways in which 5 boys and 5 girls can stand in a queue in such a way that exactly

. . . m .
four girls stand consecutively in the queue. Then the value of — is
n

[IIT JEE Advance 2015]

A debate club consists of 6 girls and 4 boys. A team of 4 members is to be selected
from this club including the selection of a captain (from among these 4 members)

for the team. If the team has to include at most one boy, them the number of ways

of selecting the team is : [IIT JEE Adyv. 2016]
(A) 380 (B) 320

(C) 260 (D) 95

LetS={1,2,3, ..... ,9}. Fork=1,2,........ 5, let N, be the number of subsets of

S, each containing five elements out of which exactly k are odd. Then
N +N,+N, +N, +N, =
[JEE Advance 2017]
(A) 125 (B) 252
(C) 210 (D) 126

Words of length 10 are formed using the letters A, B, C, D, E, F, G, H, 1, J. Let x
be the number of such words where no letter is repeated; and let y be the number
of such words where exactly one letter is repeated twice and no other letter is

repeated. Then 9l = [JEE Advance 2017]
X
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20. The number of 5 digit numbers which are divisible by 4, with digits from the set {1,

2, 3,4, 5} and the repetition of digits is allowed, is

[JEE Advanced 2018]

21. Let X be a set with exactly 5 elements and Y bet a set with exactly 7 elements. If

a 1S the number of one-one functions from X to Y and p is the number of onto

functions from Y to X, then the value of % (B—a)is
' [JEE Advanced 2018]

22. In a high school, a committee has to be formed from a group of 6 boys M,, M, M,
M,, M, M, and 5 girls G, G,, G,, G,, G..

(i) Let a, be the total number of ways in which the committee can be formed such
that the committee has 5 members, having exactly 3 boys and 2 girls.

(i1) Let a,be the total number of ways in which the committee can be formed such
that the committee has at least 2 members, and having an equal number of
boys and girls.

(iii) Let o, be the total number of ways in which the committee can be formed such
that the committee has 5 members, at least 2 of them being girls.

(iv) Let o, be the total number of ways in which the committee can be formed such
that the committee has 4 members, having at least 2 girls and such that both

M, and G, are NOT in the committee together.

List-1 List-I1
(P) The value of a, is (1) 136
(Q) The value of a, is (2) 189
(R) The value of a, is (3) 192
(S) The value of a, is (4) 200
(5) 381

(6) 461
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The correct option is : [JEE Advanced 2018]
(A)P—>4;Q-6; R>2;S—>1 B)P->1,Q»4,R>2;S->3
(C) P>4,Q->6;R->5;S>2 (D) P—-4;Q-»2;R->3;S>1

Section-1
1. C 2. C 3. B 4. D 5. C 6. B
Secrion-2
1. C 2. B 3. A 4. B 6. C 7. C
8. C 9. (A)P;(B)S; (C)Q; (D)Q 10. C 11. D
12. B 13. 7 14. 5 15. C 16. 5 17. A
18. D 19. 5 20. 625 21. 119 22. C
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BINOMIAL

4 CHAPTER | THEOREM

SECTION-1

¢ SINGLE CHOICE QUESTIONS

1.

10
The number of rational terms in the expansion of (\/5 +B+45 ) is equal to

A) 0 B) 1
©) 2 (D) 3
n n-1
I +x)n= Zarxr ,n € N, then the value of Zl(ar +a_,)’ is equal to
r=0 r=0
( A) 2n+2cn+1 -1 (B) 2n+2Cn+1 )
(C) 2n+2Cn+1 (D) 2n+2Cn A 1
. Forany 1 <r<n-1,the value of "C - 2°C_ +3"C_,—4"C_,+ ... +(1)(+1)
is equal to
(A) 'C, (B) (=1)y2C,
(©) ", (D) (1€,
The sum of coefficients of odd powers of x in the expansion of (1 + x + x> + x*)° is
equal to
(A) 256 (B) 512
(C) 1024 (D) 1026

100

L IF2(1 + x3)100 = z(arx‘" —cos (g(xﬂ‘) B, then the value of a ) +a, +a, +.... +

. r=0
a,, is equal to:

(A) 2100 (B) 2101
(C) 2!+ 50 (D) 219 50



1 n
IfS = Z C and T = Z%, then g—“ is equal to
T r=1 ‘

6.

10.

n

(A) n—1

(C) n

Advance Problems in Algebra for JEE

T n

(B)

D) 21

(SR N=T Y =)

Let k and n be the positive integers and S, = 1* + 2%+ 3%+ ...+ n". Then ™'C S +

m-%—lCZS2 + m+1CSS3 +
(A) (n+ )™
(€) (m+ )™ -1

™IC_S_is equal to
(B) (n+ 1)™—n

D) n+1)™—n-1

The sum of the series "C? + it "Cl+ 1+26%* "Cl ... +M“Ci is
equal to n
1 4 1 4
(A) 5 (n 2n lcn L ZnCn) (B) 5 (n2n lcn uE 2nCn_ 1)
1 | 2n
©) b (n+1)>'C - 1) (D) E(D Cot7C, =2
n2 n2 n~2
The sum “C§+i+&+ _____ +& is equal to
n+1
(A) (2n+1)! (2n+1)!
((n+1)1)? nl(n+1)!
2n+1)! 2n+1)!
©) (D) M (n+1)!
(n-D!(n+1)! (n+2)! (n+1)!
2(°C,+°C,+C, + ... +"'C,+"C)) +"'C,,n € Nis equal to

(A) ir(r -1)

© X

(B) i r(r+1)

(D) Z



g Bivomial Theorem
m G G nCZ_nC3+ _____ +(_1)nilsequalto
1 4 9 16 (n+1)°
1 1 1 1 1 11 1
A —|1+—+—+. . +— B) ——|1+—+—+....+
) n[ 2 nJ (n+ 1)[ 2737 e
(_1)11
(©) 0 D) —
12. Ifne N,n>5,then"C, +2"C, +3C, + ... + (n—2) "C_is equal to

(A) (n—4)2""+n+1

) m-2)2""+n+1

(B) (n—4)2"+n+2

(D) (n—4)2"' +n+2

13. G Cl+ C C3+ ..... (1) ,n € Nis equal to
2 6 10 14 (4n+2)
2" 2"n!
A B
@) 3.5-7....2n—1)(2n+1) ®) 1357 @n-3)@n-1
©) 2"n! D) 2" (n - 1)!
3.5...2n-D)(2n+1) 1-3-5...2n-3)@n-1)
) . x x° x -DH"x" ] )
14. The coefficient of x"in | | -——+———+..... + is equal to
1 20 3l n!
21'1 _1 21’1
(A) — (B) =
n! n!
(C) -2)" (D) D"
n! n!
15. The coefficient of x* in the expansion of (1 +x)"! (x> —x + 1) is
(A) 130C21 (B) 130C21 + 13OC20
(C) O (D) 129C19 + 129C20
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1Y T
16. If in the expansion of (2X +4—) ,ne N T_3 =7 and the sum of the coefficients

X
2

of 2" and 3" terms is 36, then the value of x is equal to (T, denote the i term of

expansion)

1
@ -1 (B) —5
©) 3 (D) 0

17. "C, - 1+l "C,+ 1+l+l "C, - 1+l+l+l "Cyt
2 2 3 2 3 4

+(—1)“—1(1+%+§+...+l)ncn =

n
n—1 |
(A) — (B) —
n n
1 21]
C) — D
© — (D) =
S (DTG (=)
18. L =
; f 2 3
2 3 n I-x 1-x° 1-x 1—x"
+ X X X + + +ot
(A) x SR (B) — 5 3 "
xP-1 x° -1 X' -1 X x° X X"
C -1+ + +...+ Dn-————-—..—
OF - — 3 n DT Ty
19. "C,—"C, +"C,-"C, + ...+ (=)' "C__ isequal to
(A) (D)™'°C, B) Hm™'C_,
(©) hmieie,, (D) (-1"°C,
n HC 2
20. 2r3 —= | isequal to
r=1 Cr—l
2
n(n+1)*(n+2) n"(n+l) (n+2)
(A) = (B) B
() n(+1 (n+2)° (D) n(n+1)* (n+2)

12 24



5ot Treoren- 1
21. The coefficient of x" in the polynomial

(x +2C) (x +2'C)) (x +>*'C,) ... (x + *'C ) is equal to :

(A) 22! (B) 2

(C) 20 (D) 221 —1

22. ni[zn:(j“CiH“CJ)J:

i=0 | j=i+l

(A) n2~! (B) n?2"
(C) n? 20! (D) n2®
23. Ifnis an odd natural number, then 2 (Ié) =
r=0 r
1
) -1 ®) -
©) 1 (D) 0
nC nC:7 nC (2_X2)n
.o 2n 4 1 2n-2(0 _ x2) 4 2 2n-4("_. 22+'”+n—:
24. °C,x > X2 —x?%) X4 (2—x%) (n+1)
(A) 2n A X2n+2 (B) 2n _ XZn
(n+1)(2-x%) (n+1)(2-x%)
n+l 2n+2
_ 2n+1 y_ X2n
C) A . D) — =~
© arne—x) D) @rne—=)
25. Ifp+q=1,then Y r’"Cp'q" "=
r=0
(A) np(n’p +3(n—1)p + 1) (B) np((n*—n) p*+2(n—-1)p + 1)

(©) np((n*-3n+2)p*+2(n—-Dp+1) (D) np((n*-3n+2)p*+3n-Dp+1)
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26.

27.

28.

29.

30.

18
The magnitude of the greatest coefficient in the expansion of (%—%J is

18

ISC <
I J
(A) i3 (B) PERE
ISC ISC
(C) 2123(()) (D) 21 13;

If there are three successive coefficients in the expansion of (1 + 2x)" which are in

the ratio 1 : 4 : 10, then ‘n’ is equal to
(A) 7 (B) 8
©) 9 (D) 10

If “a’ is the sum of the coefficients of the two middle terms in the expansion of (1 +
x)*'and b is the coefficient of the middle term in the expansion of (1 + x)*,n € N,
then

(A) a>b (B) a=b

(C) a<b (D) a=2b

The coefficient of X" in the expansion of (x +a)*! + (x + a)"2 (x + b) + (x + a)**
(x+tb)Y+...+(x+b)!, wherea—b=1is equal to

(A) "C(a""+b") (B) "C(a"+ b))

(€) "C(a"—Db) (D) "C(a™"=b"")

2n
. 2 . . cos o
The greatest value of the term independent of x in the expansion (X sin oL+ J ,
X

o € Ris equal to

" Cnﬂ " Cnfl
(A) —wi (B) —w

2n C 2n Cn
©) - (D)

2 n 2 2n



g Bivomia Treorem ==
SECTION-2
¢ ONE OR MORE THAN ONE CORRECT QUESTIONS
1. > r(n—1)"C} is equal to
r=1
( A) n2 2n72Cn_2 (B) (n _ 1)2 2n72Cn_1

(C) n(n—1y"*C_, (D) n(n - 1)"*C_,

2. The value of the sum"C; —2."C3+3."C; -4."C; +...+(-1)"n."C2 wherene€ N, n

> 3 will be equal to

(A) n"'C,_,ifn=4k kel (B)n"'C_, ifn=4k+1, kel
2 2
(C)n"'C,, ifn=4k+2,kel (D) n"'C,_, ifn=4k+3,kel
2 2
3. The expression G G + ¢ G +...+(—1)“’1& is equal to
1 n n-1 n-2 n-3 1
(A) —— ifniseven (B) 0ifniseven
n+1
2 .. 4 .. .
(C) = ifnisodd (D) —— ifnisodd
n+l n+l
2n n
4. Ifne Nand (1 +x+x?)"= Zdarxr , then z’(—l)ra,“Cr is equal to :
r=0 r=0
(A) 0ifn=57 (B) 0ifn="77
(C) *C,ifn=24 (D) *C,,ifn=39
9 9 9 9 9 9
5. If GG + G 5 +...+&—&:— then n is divisible by
8 9 10 11 16 17 n
(A) 7 (B) 11
(C) 13 (D) 17

6. In the expansion of (x + a), n € N, if the sum of odd numbered terms be o and the

sum of even numbered terms be 3, then
(A) 40 = (x + " — (x—a)" (B) 202 + B = (x +af* + (x — )"
(©) o2 =B =(¢—a (D) 02+ B2 = (x +af* + (x— )
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7.

10.

11.

12.

If the middle term of the expression (1 + x)**, x > 0, is the only greatest term of the

expansion, then

13
(A) x<1 ®) x<
(C)x>% (D) x> 1

"C_+3™'C +5"2C_+7"C +...+(2(m-m)+1)"C_is equal to

(A) n+2Cm+3 + n+3Cm+3 (B) n+2Cm+2+ 2 n+2Cm+3
(C) n+1Cm+2 + n+2Cm+2 (D) 1’lJrlcjerl + 2 n+1Cm+2
2n 2n-1
Let(1+x+x3)"= Y ax',ne Nand Z( 'a_a_, =lim lim (cos’q! k)?, then k

=0 =0 P Qe

can be equal to :
) V2 (B) 3
©) 2 (D) 3

1 [(1+\/4x+1]n(1\/4x+1 \

- 5 4

If m > > J ] ax’ +ax*+.. +a wherea, #0,
then possible values of ‘n’ can be (n € N)

(A) 10 (B) 11

©) 12 (D) 13

z( 2) "Gy equal to (n € N)

r+2

(A) L ifnis N (B) ifn is odd
n+l n+l1
(©) ! if n is odd (D) if n is even
n+2 n+2
If(1+cx+x*)= iarxr , then
2n =0 2n
(A) Y. (2r+1l)a =2n(2 + o) (B) > (2r+1)a, =(2n+1)(2+c)"

r=0 r=0

(C) a=a, Vre{0,1,2,..,n} (D) zn‘l(—l)rrar =n(2-c¢)"



‘ Binomial Theorem ﬁ

13. Letn be a positive integer and (1 +x +x°)"=a ,+tax+ax’+..+a, x™'+a x™
n— 2n
then

n-1

(A) ga;%@“—an)

2n

(B) > (-D'al =a

(C) a) —a; +a —al +..+(-1)""a’ :%‘(1 —(-1)a)
(D) r+Da,, =(m-ra+Cn-r+1l)a ,1<r<2n-1

n

14. Letne N,n>4and P= H "C., then

r=0

) pe ( 2 ]m ©) B ( o ]n+1
n+1 n+1
22 Y oY
orfi3 (i
15. Let S = i(zn“ C,)" and S, = 2(2“ C,..) , then
=0 r=
(A) S, = % (n2C + (—1)*21C ) (B) S, = % (#n2C — (=1)"21C )

1
(©) 8= 5 ("C,,.) i1)

(D) 82 — %(4n+2c

16. Letn e N, n> 3, then (25)"— (20)" — 8"+ 3" is divisible by

(A) 5 (B) 14
©) 2 (D) 17
17. The coefficient of x™in (1 +x)*+ (1 +x)*!'+ (1 +x)*2+ .+ (1 +x), k,m,ne N
is
(A) *IC__ifm<k (B) ™IC_ —*C_ ifm<k
(C) ™'C_,,ifk<m<n (D) ™'C_, —*C_, ifk<m<n

18. The coefficient of x'° in the expansion

(A) (1 +x+x3)*(1-x)"is -3(C)) (B) (1 +x+x*) (1 -x)"is 3(°C,)

1 15 ' 1 15 .
(©) (x4+2+g) (3 +2x)is 3(°C,,) (D) (x4+2+F) (3 +2x) is 2(*°C,))
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19. The coefficient of x> in the expression (1 + x)'"°+ 2x(1 + x)*+ 3x*(1 + x)™* +....+
1001 x'jg

(A) "C,+27C,+3"Cy+......+50”'C, +51°°C,

(B) 1001 C50
(C) 1002 CSI
(D) 1002 C50

20. The possible value(s) of x for which the 3™ term in the expansion (X +x"***)’ is

equal to 10° is/are

(A) 1075/2 (B) 1073/2
(©) 10 (D) 100
k+1 k
21. Let P =) ()" "C,, and Q, =), (-1)"" "C, , where k=% and n is even,
then - -
(A) Q=0 (B) P,=16
(©) Q=32 (D) P,2+Q,>= 1024

22. Let the coefficient of x*°in the expansions (1 + x? — x*)!%, (1 — x? + x?)!%0,
(1 —x2=x3)1""%and (1 + x*+ x*)!"be respectively a, b, ¢ and d, then
(A) a=d (B) a>b
(C) a>c (D)b<c

200 200

23. Let 2 o (+x) = ZBrXr, where o =1V r2 98, then the greatest coerfficient in

the expansion of (1 + x)*! is

(A) *'C,, (B) B
©) B, (D) Bygo
24. Let x=(53+8)"",ne N, then
(A) [x]1is even (B) [x] is odd
(©) x{x} =11 (D) x{x} = (13)*"

where [-] denotes greatest integer and {-} denote fraction part function
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25. If (1 +x+2x°)’=a, +tax+ax’+...+tax’+ax’andN=a +a +a,
T +a,,, then N is divisible by
(A) 220 (B) 219
©) 3 (D) 25

26. If (1 +x+x?)"=a +ax+ax’+.. +a, x™ thenthe valueofa —a , +a, —a +

..... is equal to
(A) 1ifn=4k (B) —lifn=4k+ 1
(C) 0ifn=4k+2 (D) -1ifn=4k+3
where k € 1

27. If the unit digit of 13"+ 7" — 3", n € N, is 3 then possible value(s) of n is/are
(A) 27 (B) 103
©) 11 (D) 101

28. Letn e N, n> 3 then 2% — 2" (7n + 1) is divisible by

(A) 125 (B) 196
(C) 16 (D) 49
n n+tk
29. LetS = 2 " K then
k=0
(A) 816~ 25, (B) Si5=25,,
(C) S,,=4096 (D) S, = %sls

30. If the coefficients of x' and x**! in i (1+x)" where t <n — 2 are equal, then
(A) nis odd 0
(B) niseven
(C) The sum of coefficients of x" and x*' =""'C_,

(D) The sum of coefficients of x' and x"' ="?C__
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SECTION-3

¢ COMPREHENSION BASED QUESTIONS

Comprenension: (0.1 10 0.2)

Consider a triangle ABC, where a, b, ¢ denote the length of sides BC, CA, AB

respectively. Then

n

1. Z;, "C,a" 'b"sin(rA —(n—1)B) is equal to

(A) 0 (B) (a+b) (€) (a-b)» (D) ¢
2.3 "Ca™b’ cos(rA — (n—1)B) is equal to

(‘:) 0 (B) (a+b) (C) (a-b)* (D) ¢

Comprenension-2 (0.3 1o 0.5) :

r=0

1 n 2
Ifa = 2 e then Z“I—C =P(m)a_ +Q(n)a +a +R(n), where P(n), Q(n),
r r=0

T

R(n) are the polynomial functions of n, then

3. P(5)=
(A) 56 (B) 42 (C) 36 (D) 30
4. Q)=
(A) -5 (B) -10 (C) 15 (D) 18
5. R(5) =

(A) —24 (B) —20 (C) -30 (D) —42



‘ Binomial Theorem m

COMPREHENSIUN-3 (0.6 70 0.8) :

2 2 3
on ; so that f (x) = (-----(((X2)2 *2) 72) ..... 2} =A +Bx+Cx*+Dx’

It times

+ ...
6. B, is equal to

(A) 2048 (B) -32 (C) —1024 (D) 512
7. C,isequal to

(A) 256 (B) 352 (C) 320 (D) 336
8. C, isequalto

2k 1 k1 2k 1 k1
(A) % (B) 4 ©) % (D) 4

Comprenension-4 (0.9 1o 0.10) :

Consideraset S= {1, 2,3,4,....,n—1,n},n e N. Let all possible distinct subsets

of ‘r’ elements are formed using the elements of S. Then

9. Sum of all minima of all subsets is equal to

(A) n+1Cr (B) n+2Cr (C) n+2Cr+1 (D) n+1Cr+l

10. The arithmetic mean of the minima of all the subsets is

@A 2 ®) 2 © 2l (D) 2!
r r+1 r—1

r+1
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SECTION-4

¢ MATCH THE COLUMN

) Column-T Column-II
(A) 1 . o /7l o (P) n2 2n—1
; ;iq; (+)CC Cj) is equal to
. Q1
( Z Z(inCi+anj))is equal to 5 (22 _zcn)
0<i<j<n

0<i<j<n

©1 3 S(a+p("c,—"C)?) isequalto | ®) 03

" 1 1 +1)2n __92n
(D) 2 2 C, "C; is equal to (S) | n((nt+1)*C_—2°")
0<i<j<n
(T) n-1
2[1Cjr
r=0
2. Column-I Column-II

(A) |22 is divided by 7, then the remainderis | (P) |0

(B) | 5% is divided by 13, then the remainder is Q) |2

(©) | (20)* + (13) is divided by 9, then the R) | 4

remainder is

(D) | (32)¢»"is divided by 7, then the remainder | (S) | 6

1S

(T) |8
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3. Column-I Column-II
(A) | If the fourth term in the expansion of (P) |2
' .5
X, 1) is 2, then a?is divisible by
a X 2
® e, @ |4
ZZ C,'C, is divisible by
p=l r=p
(C) | The coefficient of x"* in (R) |5
(1 -x)° (1 +x+x>+x%?*is divisible by
D) | & (S) |8
Y *C,(r—2)* is divisible by
r=0
(T) |13
4. Column-I Column-I1
(A) | The coefficient of x* in (2—x + 3x?)° is (P) [ 1024
(B) IICO 22(:]1 _ ll(j1 ZOC” L 11(:2 18C11 _ 11(:3 16C1] (Q) 2048
T 000 =
@ °C °C.—°C,°C. +°C, °C, - °C,*C; (R) [ 990
+ 5C5 zsc5 _
(D) | The coefficient of x* in the expansion of (S) | 3125
(I+x+x*+x°)"is
(T) | 3660
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Column-I Column-II

(A) | We can express (v2 —1)!° in the form (P) 1351

Jk —Jk—1, where k is a positive integer

(the square root need not be irrational) then

-

(B) | The number (2 ++/5 )7 can be expressed in (Q) | 2702

the form /i ++/k +1, Where k is a positive
integer (the square root need not be irratio-

nal), then [NHEJ =

(C) | Let the last three digits of the number (17)>¢ | (R) | 3363
i1s N, then 6N =

(D) | The number (2 ++/3 )¢ can be expressed in (S) | 4086
the form k + vk* —1 where k is a positive

integer, then k =

(where [.] denotes greatest integer function)

(T) | 12238




| el
SECTION-5

SusJecTive Type QuEsTIONS

1
+S 1+l+l+...+i C,,, then — is equal to
2 3 31 S

2. Letx = (15++/220)" + (15 + /220 )®, then the units digit of [x] is equal to ([.]
denotes greatest integer function)

3. Let N be the integer next above (+/3 +1)°'¥. The greatest integer ‘p’ such that (16)”

divides N is equal to

4. The value of *°C, —°C *C +°C,*C, —°C,*C +°C, '°C,is equal to
5. The remainder obtained when 6%°7 + 8297 is divided by 49 is equal to
6. IOCO 20C]0 _ 10(:1 18C10 + IOC:2 16C10 _ IOC:3 14C10 + IOC4 12C10 _ 10(:5 IOCIO iS equal to

7. Let the 3%, 4% 5% and 6™ terms in the expansion (1 + x)" be a, b, ¢, d respectively.
2
Then b2 —aC _1M4 here m and n are coprime natural numbers, then m + n is
¢ —bd nc

equal to

8. The coefficient of x°y° in the expansion of ((1 + x + y +Xy) (x +y))’is equal to
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9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

The number of rational terms in the expansion of ({/7 w11 )6561 is equal to :

6 6
Find the value of 2(2 6CJ. ic. ]
=i

i=1

50 51
Z( Y rcl'c ] = 2" where n is equal to

i=0 | j=i+l

Find the number of integral values of x for which only the fourth term in the

10
. 3x . .
expansion | 2+ < has the maximum numerical value.

n%+n-14

The coefficientof x 2  in(x—1)(x*-2)(x*-3)(x*-4)..(x"—n),n=>301is

equal to

2020
The value of { >3 }, where {-} denotes the fractional part function is equal to b ,
q

where p and q are relatively prime natural numbers, then p + q is equal to

1 2n+2 1
2n+l1 (::H—l 2n +1 ZnC

, then value of 2( Dr__p
r q

where p and q are relatively prime natural numbers, then p + q is equal to

: A . 1
Using the identity Ty +

2
g(—?))” *C,, , = (where n is an even natural number)
r=1

nCO ZnC:n _ nCl 2n—1C:n + nC2 2n—2(:n P nC3 2n—3(jn + .+ .+ (_l)n nC:n nC:n =

HneNn>4mda—ﬁy—z@xa @%”tMHZ@—X"ﬁMK

r=0



‘ Binomial Theorem m

19.

20.

21.

22.

23.

24.

25.

10
The sum of all rational terms in the expansion ( {2 +3% ] is equal to

(18 +7° +3-18-7-25)
(3°+6-243-2+15-81-4+20-27-8+15-9-16+6-3-32+ 64

The value of is equal

to

The sum of all values of x for which the 6" term in the expansion of the binomial

(4 [logio(10-3") 4 3/~ (x-2)logio3 ) is equal to 21, if it is known that the binomial

coefficient of the 2nd, 3rd and 4th terms in the expansion represent respectively the

first, third and fifth terms of an A.P.

1 m

1\ 5logio(x-1) Yo
For what x is the 4th term in the expansion of || 5° | T is
25 0810
84 ... . 14 . . : . .
equal to r if it is known that Y of binomial coefficient of 3rd term, binomial
coefficient of 4th term and binomial coefficient of 5 term in the expansion

constitute a G.P.

1 1Y

Find x in the binomial (23 +33 ] if the ratio of 7* term from the beginning of

binomial expansion to 7" term from its end is 5 (x € N).

Letx=(5+ 26 )", n € N, then find the value of x — x* + x[x], where [.] denotes

greatest integer function.

Letx = (\/E + 1), then [x] = (where [.] denotes greatest integer function)
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26.

27.

28.

If the number of terms in the expansion of (2 + 1 + Lz) is 13, then the sum of the
X X

coefficients is equal to

2

53
The total number of terms that are dependent of x in the expansion (xz 2+ L)
X

is equal to

If the coefficient of x? + coefficient of x in the expanssion of

(1 +x)™ (1 —-x)", (m # n) is equal to —m, then the value of n — m is equal to

SinGLE cHoice QuESTIONS

1. D 2. B 3. C 4. B 5. A 6. B

7. D 8. B 9. A 10. D 11. B 12. D

13. A 14. C 15. A 16. B 17. B 18. B

19. C 20. A 21. B 22. C 23. D 24. C

25. D 26. D 27. B 28. B 29. D 30. C

One ongilRne Tuaw Onc Come@er Quesmions @ ook oo

1. AD 2. ABCD 3. BC 4. BCD 5 BCD 6. ABC
7. B,C 8. C.D 9. AB 10. BC 11.BD  12. BCD
13. ABCD 14.BCD 15. CD 16. ACD 17.BC  18. BD

19. AD  20.AC  21. ABCD 22. ABC 23. ACD 24. AC

. B,C,D 26.CD 27. AB,C 28. B,C,D 29. B,.C,.D 30. BD
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‘ Binomial Theorem

CompreHensIon Basep QuesTions

1. A~>Q, T;B>PR;C—>S;D—->Q,T

2. A-Q;B>T;C—>P;D—>R

3. AP Q;B>RT;C—>PQ;D—>PQ,S
4. A-T;B—>Q;C—>S;D—>R

5. A R;B>T;C—>S;D—>P

SusJecTive Type QuESTIONS

1. 31 2.9 3. 252 4. 2250000 5. 21 6. 1024
7. 8 8. 2252 9. 730 10. 665 11. 100 12. 2
13. 13 14. 53 15. 21 16. 0 17. 1 18. 4
19. 41 20. 1 21. 2 22, 2 23. 9 24. 1

25. 197 26. 4096 27. 106 28. 3
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DL
Previous Year Questions %{ZATC

SECTION-1

1. The coefficient of the middle term in the binomial expansion in powers of x of

(1 +ax)*and of (1 — ax)° is the same if o equals : [AIEEE 2004]
5 3
(A) —= B) -
3 5
-3 10
C) — D) —=
© % (D) 3
LIfS =20 1°C andt = > r/"°C,, then t /S_is equal to [AIEEE 2004]
1 1
A) —n B) —n—-1
(A) 5 (B) 5
2n—1
() n-1 (D) =

. If the coefficients of '™, (r + 1), and (r + 2)™ terms in the binomial expansion of
(1 +y)™are in A.P., then m and r satisfy the equation
[AIEEE 2005]

(A) m*-m@4r—1)+4r2-2=0 B) m*-~m(4r+1)+4r’+2=0
(C) m*-—m@4r+1)+4r’-2=0 D) m>-—m@4r—-1)+4r’+2=0

. The value of C,+ Y., %C, is [AIEEE 2005]
(A) 55C4 (B) 55C3

(C) 56C3 (D) 56C4



‘ Binomial Theorem m

5. If the coefficient of X" in [ax? + (1/bx)]" equals the coefficient of x7 in

[ax —(1/bx?)]", then a and b satisfy the relation [AIEEE 2005]
(A) a-b=1 B)a+b=1
©) ¢= (D) ab=1

6. If x is so small that x* and higher powers of x may be neglected, then

3
(1+x)" —(1+1X)
2 may be approximated as [AIEEE 2005]
(1 _ X)I/Z
3 3
A) 1-=x? B) 3x + =x?
(A) 2 (B) e
3 x 3
C) —=x? D) ——=x?
(©) X (D) 2 -¢X
1
7. If the expansion of powers of x of the function (1 _ax)(1_bx) is
a,fax+ax’+ax +... ,thena_is [AIEEE 2006]
A bn _ an an _bn
A == B) 5.
an+1 o bn+1 bn+1 o anﬂ
© — = (D) ——

8. For natural numbers mand n, if (1 —y)" (1 +y)"=1+ay+ay* +..., and
a, =a, = 10, then (m, n) is [AIEEE 2006]
(A) (20, 45) (B) (35,20)
(C) (45,35) (D) (35, 45)
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10.

11.

12.

13.

In the binomial expansion of (a — b)", n > 5, the sum of the fifth and sixth terms is

zero, then a/b equals [AIEEE 2007]
5 6
A B) ——
) n—4 ®) n->5
n->5 n—4
© (D) ™
The sum of the series *C —*'C, +*°C, - *°C, +....+ *°C is: [AIEEE 2007]
1
(A) _20C10 (B) E 2Oclo
(€) 0 (D) *C,,
Statement 1: ) (t+1)"C = (n +2) x 2! [AIEEE 2008]

Statement 2 : > " (r+1)"C x'= (1 +x)"+nx(l +x)*"'
(A) Statement 1 is false, statement 2 is true.

(B) Statement 1 is true, statement 2 is true ; statement 2 is a correct explanation for

statement 1.

(C) Statement 1 is true, statement 2 is true; statement 2 is not a correct explanation

for statement 1.

(D) Statement 1 is true, statement 2 is false.

The remainder left out when 8> — (62)**! is divided by 9 is [AIEEE 2009]
(A) 0 (B) 2
(€) 7 (D) 8
10 10 10
Let S, = ;j(ifl) nC,S, = ZJ °C, and S, = ;jz-“’cj [AIEEE 2010]

Statement 1 : S, = 55 x 2°.

Statement 2 : S, = 90 x 28 and S, =10 x 28,

(A) Statement 1 is false, statement 2 is true.
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14.

15.

16.

17.

151

(B) Statement 1 is true, statement 2 is true ; statement 2 is a correct explanation for

statement 1.

(C) Statement 1 is true, statement 2 is true; statement 2 is not a correct explanation

for statement 2.

(D) Statement 1 is true, statement 2 is false.

The coefficient of x” in the expansion of (1 —x —x2+ x%)°is [AIEEE 2011]
(A) 132 (B) 144

(C) —132 (D) —144

If n is a positive integer then (v3 +1)® —(+/3 =)™ is [AIEEE 2012]

(A) an irrational number
(B) an odd positive integer
(C) an even positive integer

(D) a rational number other than positive integers

. . : x+1 x—1 ) .
The term independent of x in expansion of | — - & ] 1S :
X7 —xP 4l x—x?
[JEE Main 2013]
(A) 310 (B) 4
(©) 120 (D) 210
If the coefficients of x* and x* in the expansion of (1 + ax + bx?) (1 —2x)"¥ in

powers of x are both zero, then (a, b) is equal to [JEE Main 2014]
272 (. 251)
(A) (16, —] (B) | 16, |

251 272
(©) (14,—§_j (D) (14, 5 ]
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18.

19.

20.

21.

The sum of coefficents of integral powers of x in the binomial expansion of

(1-2Jx)" is : [JEE Main 2015]
1 1
(A) 7@+ (B) 7G*+D)
1 35() 1 50
©) 567 (D) 737 -1
4 n
If the number of terms in the expansion of (1 -—+t —Zj , X # 0,18 28, then the sum
X X
of the coefficients of all the terms in this expansion, is : [JEE Main 2016]
(A) 64 (B) 2187
(C) 243 (D) 729

The value of
(21(:1 _ IOCI) 4 (21C2_ 10C2) + (21C3_ 10C3) + (21C4_ 10C4) + . + (21C10_ IOCIO) iS

[JEE Main 2017]
(A) 220210 (B) 22! - 21
(C) 221210 (D) 220 —2°

The sum of the co-efficients of all odd degree terms in the expansion of

x % 1) +(x - —1) x> 1) s [JEE Main 2018]
( )« )

(A) 2 (B) -1
(ON (D) 1



| ==
SECTION-2

1.

If in the expansion of (1 +x)™ (1 —x)", the co-efficients of x and x* are 3 and — 6

respectively, then m is : [JEE ‘99, 2 (Out of 200)]
(A) 6 (B) 9
©) 12 (D) 24

{ n n
n n
. For 2 <r<n, + 2 +( j:
or r<n [r] Lr—lJ oy

@ (2] ®2 (7))

© 2" o (")

. For any positive integers m, n (with n > m), let (nj = "C_. Prove that
m

[nJ (n-1) (n—Zj [mj |/n+1\|
m+LmJ+ m + o + \m/ = \m+1/

Hence or otherwise prove that ,

n) ! Y el + (m-m+1) |/m\|=(n+2w
o)z "2t +5 (%) \

m m m m/ \m+2/)

[JEE <2000 (Mains), 6]

Find the largest co-efficient in the expansion of (1 + x)", given that the sum of co-
efficients of the terms in its expansion is 4096 . [REE ‘2000 (Mains)]

. In the binomial expansion of (a — b)", n > 5, the sum of the 5th and 6th terms is

zero. Then a/b equals [JEE 2001 (Screening), 3]
n-5 n—4
() — B) —
5 6
©) (D)

n->5
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6. Find the coeffcient of x* in the polynomial [REE 2001 (Mains), 3]

C C C C
X—— [ x=2" =2 || x=3" = |, x —50>- == | where C =5°C .

7. The sum i('o)(nff’), (where (;) =0 if P < q) is maximum when m is

[JEE 2002 (Screening), 3]
(A) 5 (B) 10
(C) 15 (D) 20

8. (a) Coefficient of t** in the expansion of (1+t*)"? (1 +t'?) (1 +t**) is
[JEE 2003, Screening 3 out of 60]
(A) 2C, +2 (B) *C, +1
(C) *C, (D) none

(b) Prove that :

o ()= (L) = () — e )59)-3)

[JEE 2003, Mains-2 out of 60]

9. IC =(K2-3)"C_,if Ke [JEE 2004 (Screening)]
(A) [-4/3. 3] (B) (=0, -2)
©) (2, %) (D) (+/3,2]
T T 5 T
o J{to) |1 ])l11)] {212 20 || 30 r
=nC [JEE 2005 (Screening)]

30 30
(A) [10] B) |15
60 31
©) [30] (D) 10
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11.

12.

13.

14.

15.

16.

Forr=0,1, ....... , 10, let A, B and C_denote, respectively, the coefficient of X" in

10
the expansions of (1 +x)', (1 +x)* and (1 + x)®. Then DA, (BB, —=C,A,) is
r=1

equal to [JEE 2010]
(A) BIO o ClO (B) AIO (sz o ClOAIO)
(€) 0 (D) C,,— B,

The coefficients of three consecutive terms of (1 + x)™ are in the ratio 5 : 10 : 14.
Thenn = [JEE Advanced 2013]

Coefficient of x!!in the expansion of (1 + x?)* (1 +x*)7 (1 +x*)"?is :
[JEE Advanced 2014]

(A) 1051 (B) 1106
(C) 1113 (D) 1120

The coefficient of x? in the expansion of (1 + x) (1 +x?) (1 +x°) ... (1 +x') is

[JEE Advanced 2015]

Let m be the smallest positive integer such that the coefficient of x? in the

expansion of (1+xP+(1+x)P+..... (1 +x)*+ (1 +mx)*is (3n+1)°'C,
for some positive integer n.
Then the value of n is : [JEE Advanced 2016]

Let X =("C,) +2(C,) +3(°C,) +.t10(®C,, ),

where '°C, r e {1, 2, ...., 10} denote binomial coefficients. Then, the value of

1430

X is . [JEE Advanced 2018]
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CHAPTER | PROBABILITY

SECTION-1

¢ SINGLE CHOICE QUESTIONS

1. A letter is chosen at random out of ‘ASSININE’ and one is chosen at random out of

‘ASSASSIN’. Find the probability that the same letter is chosen on both occasions.

*) = ®)
5 9
© 6 (D) ED)

2. From a bag containing 10 balls, 7 balls are drawn simultaneously and replaced,

then 5 balls are drawn. Find the probability that exactly 3 balls are common to the

two drawings.

) = ®)

5 13
© = (D) 3

3. A man can take a step forward, backward, left or right with equal probability. Find
the probability that after nine steps he will be just one step away from his initial

position.
21347 3865
® = B) =
12345 3969
©) (D)

g 4
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4. In a multiple choice question, there are five alternative answers, of which one or
more than one are correct. A candidate will get marks on the question if he ticks all

the correct answers. If he decides to tick answers at random, how many minimum

chances should he be allowed so that the probability of his getting marks on the

. 1
question exceeds —.

(A) 4 (B) 5
©) 7 (D) 8

5. The probability that an item produced by a factory is defective is ‘p’. From a
certain lot, a sample of ‘n’ items is drawn with replacement. If it contains no
defective items, the lot is accepted, while if it has more than two defective items,
the lot is rejected. If the sample has one or two defective items, an independent
sample of ‘m’ items is drawn with replacement from the lot and combined with
previous sample. If the combined sample does not contain more than two defective

items, the batch is accepted. Find the probability that the batch is accepted.

(A) (1= py"+np(1 ~py "
(B) (1=py +np(l ~p) ™!
(C) (1= py +mp(1 —p)"™ (1 + (m~1)p)) +°C, (1=p)""p’

(D) (l_p)n—Z ((1_ ) ( . )p )+np(l_p)n+m2 (l+(m71)p)

6. Each packet of blades sold contains a coupon which is equally likely to bear the
letters A, B or C. If ‘m” packets are purchased, what is the probability that the
coupons can not be to used to spell BAC.

(A) [%j " (B) 3.2;—2

2111 2" 1




Probability m

7. Suppose m, n are real numbers randomly chosen in [0, 1]. Determine the
probability that the distance between the roots of the equation x> + mx + n= 0 is

not greater than 1.

2 1
(A)g (B)g
o L D) 1
()3 ()E

8. If ‘n’ different things are distributed among x boys and y girls. Find the probability

that the number of things received by girls is even.

X—y ] 1 1({x-y \
(A) 1_(x+y) (B) 2 2 x+y)
1(x-y) I 1{x-y \
© 1_E(X+yJ (D) E+E X+y]

9. Starting at (0, 0) an object moves in coordinate plane by a sequence of steps, each
of length one. Each step is left, right up or down, all four equally likely. Find the
probability that the object reaches (2, 2) in six or fewer steps.

3 1
W ® &
5 5
©) < (D) =

10. A natural number ‘x’ is chosen at random from the first 1000 natural

numbers. If [-] denotes the greatest integer function, then the probability that

BB

31 4
@ =L ® -
© = o) -2

1000 1000
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11. If P(A) =x, P(B) =y and x <y, then

(A) P(A/B)e{x_l,i} (B) P(A/B) e X“/_l,i}
y 'y oy Ty
(C) P(A/B) e {y—‘]i} (D) P(A/B) e i,"“}
y Ty vy

12. If the papers of 4 students can be checked by any one of the 7 teachers. Then the

probability that all 4 papers are checked by exactly 2 teachers is

18 12
A o3 ®) 33

2 6
© % D) 75

13. A bag consists of n white and n red balls. Pairs of balls are drawn without
replacement until the bag is empty. Then the probability that each pair consists of

one white and one red ball is

2Mn! on
A B
( ) 2n Cn ( ) 2n Cn
©) = ®) 3

14. From (4m +1) tickets numbered as 1, 2, 3......,.4m + 1; three tickets are chosen
at random. Then the probability that the numbers are in A.P. with even common

difference is

(A) 2(2m2— 1) (B) 3(2m2— 1)
3(16m~ 1) m(l6m~ —1)
© 32m-1) D) 32m-1)

(16m> -1) 2(16m? —1)
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15.

16.

17.

18.

161

Consider a bag containing 10 balls of which 4 are black and remaining white . Now
5 balls are drawn from this bag and put in another bag (without noting the colour
of balls). Finally one ball is drawn from the second bag and it is found to be white.
Find the probability that 2 white balls had been drawn in the first draw.

10 20
(A) a (B) 1
4 13
© b3 (D) @

There are two bags each containing 10 different books. A student draws out any
number of books (atleast one) from first bag as well as from the second bag. The
probability that the difference between the number of books drawn from the two
bags does not exceed two is

20C10+2(20C” +20 Clz)—110 20C|o+2(2ocn+20 C12)

A B

( ) (210 _1)2 ( ) (210 _1)2
20C10+20C11+2(20C12) 20C10+2X(20C12)_111

(C) (210 _ 1)2 (D) (210 _1)2

If a and b are chosen randomly from the set consisting of numbers 1, 2, 3,4, 5, 6
with replacement.

x—0

2/x
Then the probability that lim(a ;b j =61s

1 5
A 3 B) 3¢

1 1
© 3 (D)

‘A’ writes a letter to his friend ‘B’ and does not receive a reply. It is known that
one out of ‘n’ letters does not reach its destination. The probability that ‘B’ didn’t
receive the letters is (It is certain that ‘B’ would have replied, if he had received the
letter)

1
ey S

© 2! D) —2

n 2n—1
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19.

20.

21.

22.

India plays 2, 3 and 5 matches against Pakistan, Srilanka and Australia respectively.
Probability that India win a match against Pakistan, Srilanka and Australia is 0.6,
0.5 and 0.4 respectively. If India win a match, then the probability that it was

against Pakistan is

12 13
Dy ® 4y
14 15
© & O

A certain kind of bacteria either die, split into two or split into three bacteria. All
splits are exact copies. The probability of dying is i , the probability of splitting
into two is % and splitting into three is 2

The probability that it survives for infinite length of time is

5-13 4
(A) > (B) =
©) W32—3 (D) 6‘?

A fair die is thrown until a score of less than 5 points is obtained. The probability of

obtaining not less than 2 points on the last throw is

1 3
(A) " B) o
4 1
© 3 D) +

From an urn containing 5 white and 5 black balls. 5 balls are transferred at random
into an empty second urn from which one ball is drawn and it is found to be white.
Then the probability that all balls transferred from the first urn are white is

A) B) .
A) 15, ® 15

] 1
(C)E (D)ﬁ
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23. Two distinct numbers are selected from the numbers {1, 2, 3,....,9}, then the

probability that their product is a perfect square is

(A) (B)

© (D)

24. A bag contains three white, two blue and four red balls. If four balls are drawn one
by one with replacement, then the probability that sample contains just one white
ball is

W= o=
Ol O

16 8
A & B) o

32 64
© 3 (D) o

25. In a multiple choice questions, there are 4 alternative answers of which one or more
may be correct. A candidate will get marks in the question only if he ticks all the
correct answers. The candidate decides to tick answers at random. If he is allowed
upto 5 chances to answer the question, the probability that he will get the marks in

the question is

| —

») 3 B)

0 — D) 2

© 13 ( 3

26. P, P,, P, and P, are four players playing in a knockout tournament and probability
that P, will pair up with P, is proportional to i and P_ wins with P_if m <n; then the
probability that P, will reach the second round is

2 7
(A) o B) 3
4 2
©) 5 (D) 5
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27.

28.

29.

30.

31.

Three distinct numbers are selected from numbers {1, 2, 3,....,15}, then the

probability that their sum is a perfect cube of an integer is
5 8
A) o7 B) —
) 91 ®) 91
C) — (D) 2
91

A fair coin is tossed (2m + 1) times, the probability of getting at least ‘m’

consecutive heads is

m+1 m-+3
(A) o (B) el
(m+1)2" -1 (m+3)2" -1
© Tt (D) w1

When we throw a dice 4 times, the probability that the minimum number appearing

on the dice is 2 and the maximum is 5 is

55 47
(A) P (B) Fo

35 16
©) 25 (D) B

A seven digit number of a a,a,a a.a a, (all digits distinct) is formed randomly. The

probability that number formed satisfy a, >a,>a,<a,<a<a~<a,is

(A) L (B) L
1572 168

7 5
©) 50 D) 1512

An urn contains 20 white marbles, 30 blue marbles and 50 red marbles. Ten
marbles are selected, one at a time, with replacement. Then the probability that at

least one colour will be missing from the 10 selected marbles is

o gl0 L 710 510 _310 _ 510 - gl0 710 _310 _,10
1010 100
©) 710 , 510 _ 310 _ 510 D) gl0 L 710 L 10 _310 510 _4

1010 1010
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1
32. Let A, B be independent events with P(A) = P(B) and P(AUB) = Ex then P(A) is

equal to

1 1
A) 1-— B) —
(A) 1 Nl (B) N
(©) V2-1 (D) 2-+2

33. Events A and B belong to common sample space S and have probabilities P(A) =

1 S 7
P(B) = o It is also known that P (AN B) = ITE then P(A/B) is equal to
(A) - ®) -
18 2
(C 1 D)
) 3 ) 6

34. A pack of cards is counted, face downwards, and it is found that one card is
missing. Two cards are drawn and are found to be spades. Then the odds against the
missing card being a spade is
(A) 39:11 (B) 28 : 11
(C) 36:11 (D) 50: 11

35. Let {x, y} be a subset of the set {1, 2, 3.....,9, 10}. Then the probability that

|x —y| <5 is equal to

N

(A) (B)

O ©O|wn

9
(©) % (D)

36. A die is rolled three times, the probability of getting larger number than the

previous number is

1

11
&) 3¢ (B) ~-¢

5 5
©) 208 (D) 7



37.

38.

39.

40.

41.
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An unbiased coin is tossed 12 times. The probability that at least 7 consecutive

heads show up is

A > Bi
()ﬁ ()32

3 7
(C)@ (D)ﬁ

From a group of ‘n’ persons arranged in a circle 3 persons are selected at random. If

the probability that no two adjacent persons are selected is % ,thenn =

(A) 7 (B) 8
©) 9 (D) 10

Two integers x and y are chosen from the set {0, 1, 2, 3,.....2n—1, 2n}, with
replacement. The probability that [x —y| <n,n eN is

3n? +1 B 3n?+3n-1
(2n+1)* (2n+1)?
©) 3n% +3n+1 D) 3n(n+1)
(2n+1)* (2n+1)?

A letter is to come from either LONDON or CLIFTON. The postal mark on the
letter legibly shows consecutive letters ‘ON’. What is the probability that the letter

has come from LONDON.

12 11
W) - ®) -
5 13
© - (D) =

A man parks his car among ‘n’ cars standing in a row. His car not being parked at
an end. On his return he finds that exactly m of the ‘n’ cars are still there. What is
the probability that both the cars parked on two sides of his car have left.
(n—-m)(n—-m-1)(n—-m-2) (n—-m-I)(n—-m-2)

(A) n(n—1)(n—2) ® n(n-1)
m(m—1) (n—-m)(n—-m-1)
© n(n-1) ) (n-1(n-2)
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42.

43.

44.

45.

167

A bag contains 6 white and 6 black balls. One by one the balls are drawn from the
bag with replacement. Then the probability that 3rd time a white ball is drawn in
7th draw is

15 3
A o B) <1
o oL
© 1% D) 155

Two distinct numbers a and b are selected randomly from the set {2, 2%, 23,....,.2%}.

then the probability that log b is an integer is equal to

1 31
A 1o B0

8 11
© =5 D) Too

Twenty persons arrive in a town having 3 hotels A, B and C. If each person
randomly chooses one of these hotels, then what is the probability that atleast two
of them go in hotel A, atleast one in hotel B and atleast one in hotel C. (each hotel

has capacity for more than 20 guests)

20 20
12.27 —-42 27 -1
20 20
10.27 =40 13.2°7—-43
(C) 1- T (D) 1- T]

7 persons are stopped on the road at random and asked about their birthdays. The
probability that 3 of them are born on Wednesday, 2 on Thursday and remaining

two on Friday is equal to
141 45
7

(A) 'l (B) 7

30
(© =6 (D) -6



m Advance Problems in Algebra for JEE

46.

47.

48.

49.

3 distinct numbers are chosen from the set of first 15 natural numbers, then the

probability that the numbers are in A.P. is equal to

51 7
(A) 155 (B) &

10 53
©) o1 (D) yrY;

A fair die is tossed 16 times, then the probability of getting prime outcomes as

many times in the first 8 throws as in the last 8 throws is equal to

Iﬁc |5C
(A o B) —&
Iﬁc ISC
© 57 (D) 55

1
Let A, B, C be three events such that P(A~B)=0,P(AuB)=1,P(AnC) = 3

7
and P(C) = 5 then P(B n C) is equal to

A) - B) &
(A) 73 (B) T
o 1 o L
© 3 (D)

A person has to go through three successive tests. The probability of his passing

first test is P. If he fails in one of the tests, then the probability of his passing next

. P . . .
test is > otherwise it remains the same. For selection, the person must pass at least
two tests. The probability that the person is selected is

(A) 2P - P? (B) 2P2 - P3
(C) P—P° (D) P2—P?
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50. The adjoining figure is a map of a part of a city. The small rectangles are blocks and
the spaces in between are streets. Each morning a student walks from intersection
A to intersection B, always walking along the streets shown, always going east

or south. For variety, at each intersection where he has choice, he chooses with

probability % (independent of all other choices) whether to go east or south. Find

the probability that, on any given morning, he walks through intersection C.
| I 1 I 1 ]

A

| [
— B_

A ir i

A 2 B) >
()7 ()7
1 4
©) 5 D) 5

51. A man throws a fair coin a number of times and get 2 points for each head he

throws and 1 point for each tail. The probability that he gets exactly 6 points is

21 23
(A) 3 (B) 3
41 43
©) o1 (D) o1

52. Two numbers x and y are chosen at random without replacement from the set

{1,2,3,4, ... , 100}. Then the probability that x* — y* is divisible by 5 is
67 334

@ o B) 5o
62 37

© 5 D) 5
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53.

54.

5S.
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A man sent 7 letters to his 7 friends. The letters are kept in the addressed envelopes

at random. The probability that 3 friends receive correct letters and 4 letters go to

wrong destinations is equal to

A ! B L
) 3 (B) 7
C) - D) -
© 5 ©)

Three numbers are selected one by one at random without replacement from the
set of numbers {1, 2, 3,....., n}. Then the probability that the third number lies

between the first two, if the first number is known to be smaller than the second is

equal to :

1 1
(A) A B) 7
o L o L
(C) ; D)

An unbaised coin is tossed. If the result is head, a pair of unbaised dice is rolled and
the number obtained by adding the numbers on the two faces is noted. If the result
is a tail, card is drawn from a well shuffled pack of eleven cards numbered 2, 3, 4,
5,.....,11, 12 1s picked and the number on the card is noted. Then the probability that

the noted number is 7 or 8 is equal to

195 185
A) — B) —
(A) 792 (B) 792
191 193
© 700 (D) =92
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SECTION-2

¢ ONE OR MORE THAN ONE CORRECT QUESTIONS

1. Iftwo squares are chosen at random on a chess board, then find the probability so
that

1

1
(A) they have a side common is 5 (B) they have a side common is It

(C) they have contact at a corner is ﬁ (D) they have contact at a corner is 77—2

2. Of three independent events E ,E_,E,, the chance that only E  occurs is a, that only

E, occurs is b, and only E, occurs is ¢ and probability of none of E , E , E, occuring

1s X. Then

(A) P(E,) = — (B) P(E)= ——
2 b+ 2 b+x

(© *¥=(a+x)b+x)(c+) (D) P(E) = ——

3. P,P,P,,..P, are 8 players participating in a tournament. If i <j, then P, will win
the match against P. Players are paired up randomly for first round and winners of

this round again paired up for the second and so on. Then the probability that

(A) P, reaches the final is 3i5 (B) P, reaches the final is 0

(C) P, wins the tournament is 1 (D) P, reaches the semifinal is %

4. In a city, a person own independently a sedan car with probability % and a SUV
with probability % If he has sedan only, then he keeps a driver with probability
: . . e 7
% , whereas if he owns SUV only, then he keeps a driver with probability 10’

whereas if he keeps both type of cars then his probability of keeping a driver is %
Then
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(A) Probability that person keeps a driver is 11)1020

(B) Probability that person keeps a driver is %

54
(C) Given that person keeps driver, then probability that he owns SUV is 103

76

(D) Given that person keeps driver, then probability that he owns SUV is o3

5. Cards are drawn one by one at random without replacement from a well shuffled
pack of 52 cards until 2 aces are obtained for the first time. The probability that 18

draws are required for this is

48 4 # 0 e Y
(A) X G 1 ®) —u* G, 3
C, 35 c, 33

1 17x%C,

© 7 0 —5g

6. The probability that a student passes at least one of the three examinations A, B, C
. o .1 .
is % . The probability that he passes atleast two of them is 5 and the probability

he passes exactly two of them is % . If a, b, c are the probabilities of the student

passing in A, B, C respectively, then

(A) abch (B)a+b+c=2
10 20

C)a+tb+ _ = D) ab _L

(C)a °= %0 ()ac—20

7. LetA, A,...., A be independent events of the same sample space, then
P(A,UAUAL...UA ) is equal to

(A)IlO—HAJ ®) 1-T[a-PA)
= i=1

(C) 1=Plh, b, b, ;b ) D) 1-P(A, N A, N Ay NnAy)
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10.

11.
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A, B, C are alternately and in this order, rolling a fair die. The first one to roll an

even number wins and the game is ended, then

4 1
(A)P(A) = = (B) P(CO)=

1 3
(C) PBPOC) = 14 (D) P(B) = =

A fair die is rolled ‘n’ times. If P(n) denotes the probability that there are atleast

two equal numbers among the result obtained, then

APZ—l BP4—E
(A) P@)= (B) P4)=

_ 38 _
(©) PO)= 155 (D)P3) = 5

The probability of getting number of even numbered outcomes more than number

of odd numbered outcomes by throwing a fair die 16 times is equal to

|6C 1 l()C

(A) 1- 2168 (B) E_ 2178
1 ISC ISC

© Ei 2167 (D) 1- 2157

Ram has 4 bats namely B, B,, B,, B,. He randomly selects one of the three bats

which was not used in previous match. If for his first match the chosen bat was B,

and P(n) denotes the probability that he chooses B, in n" match, then
A) P(3)= 1 B) P(5) = 7
(A) PG) =5 (B) P(5)= 5

9 (D) P(7) = ==

© PO =] 243
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12. A certain coin lands head with probability P. Let Q denote the probability that when

13.

14.

15.

the coin is tossed four times, the number of heads obtained is even. Then

1
(A) There is no value of P, if Q = 2

3
(B) There is exactly one value of Pif Q = 2

(C) There are exactly two values of P, if Q =

D | w

(D) There are exactly four values of Pif Q =

A and B throw alternately with a pair of dice. A wins if he throws a sum 6 before B

throws 7 and B wins if he throws a 7 before A throws 6. If A starts the game, then

1
(A) Probability that A wins is % (B) Probability that B wins is %

30
(C) Probability that A wins is % (D) Probability that B wins is ol

Consider the system of equations ax + by = 0 and c¢x + dy = 0 where

a, b, c,d e{l, 2}. Then the probability that the system of equations has

. .1 . .
(A) unique solution is > (B) unique solution is %

(C) non trivial solutions is % (D) non trivial solutions is %

A, B, C are three events for which P(A) = 0.4, P(B) = 0.6, P(C) = 0.5, P(AUB) =
0.75, P(ANC) = 0.35 and P(ANBNC) = 0.2. If P(AUBUC) > 0.75, then P(BNC)
can take values

(A) 0.15 (B) 0.2

(©) 0.3 (D) 0.4
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If n different objects are distributed among ‘n+2’ persons, then

(n+1)!

(A) Probability that exactly 2 persons will get nothing is — 7
2(n+2)""

(n+1)!

(B) Probability that exactly 2 persons will get nothing is (nr2" !
n+

200, (n—1)!

(C) Probability that exactly 3 persons will get nothing is
(n+2)"

(n+Dn%(n-1)
12(n+2)!

(D) Probability that exactly 3 persons will get nothing is

Three missiles A, B and C whose probabilities of hitting the target are

W | N

g 2
375
respectively are shot at an enemy ship simultaneously. A majority of hits is required

to destroy the ship. If the ship is destroyed, then

(A) the probability that missile B failed to hit the target is é

2
(B) the probability that missile B failed to hit the target is =

(C) the probability that at least one of B or C hit the target is 1

(D) the probability that at least one of the missile B or C failed to hit the target is
7/10



-
Advance Problems in Algebra for JEE

SECTION-3

¢ COMPREHENSION TYPE QUESTIONS

Comprenension (0.1 10 0.3) :

A party of ‘n” men of whom A, B are two are sitting in a row. what is the
chance that

1. A, B are next to one another

A B) — C) + D) =
(W) o ® ooy ©F (D) =
2. Exactly ‘m’ men are between them
2(n —m) 2(n—m-—1) 2(n —m—2) 2
) n(n—1) ®) n(n—-1) © n(n—1) D) n—m
3. Not more than ‘m’ men are between them
(m+1)2n—-m-2) m-m-2)n—-m-1)
@ n(n—1) ®) n(n —1)
(n—m)(n—-m-1) m(n —2m —2)
(©) n0 D) 0) =

Comprenension (0.4 1o 0.5) :

The values of a and b are equally possible in the square |a| < 1, |b| < 1. Consider

the events
A = { The roots of quadratic expression x* + 2ax + b are real }
B = { The roots of x* + 2ax + b are positive }.

4. P(A) =
2 1 1 3
» 2 ®) 5 © % ® >
5. P(B) =
@) 3 ®) 2 © + D) —
8 9 6 12
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Comprenension (0.6 10 0.7) :

177

A player throws an ordinary die with faces numbered 1 to 6. Whenever he throws a

1, he gets a further throw. Let the sum of numbers obtained is their score.

6. The probability of obtaining a total score of exactly ‘t’, where 2 <r <6 is

W) @il ol of-s

7. The probability of obtaining a total score of exactly ‘r’ where r > 6 is

w o ofg) o {7
SF QIS BT Uy

Comprenension (0.8 10 0.9) :

A die is rolled and probability of showing any number is directly proportional
to that number. If prime number appears then a ball is chosen from urn A
containing 2 white and 3 black balls other wise a ball is chosen from urn B
containing 3 white and 2 black balls. Then

8. The probability of drawing a black ball is

49 10 51 52
& 05 B) 7 © 105 D) 705

9. If a white ball is drawn, then the probability that it is from urn B is
32

33 36
» ®) = © 3 o 3
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Comprenension (0.10 10 0.11) :

| Initially a bag was known to contain some one rupee (‘0° or more) and some fifty
paisa (‘0 or more) coins.
In all bag was known to have 4 coins. Two coins were randomly drawn from the
bag and both found to be one rupee coin. (initially all number of rupee coins in the
bag are equiprobable) E

10. Ifthese coins are replaced, what is the probability the next drawn coin is fifty paisa

coin.
Ai Bl Cl D3
(%) 5 ®) © 4 (D) 3

11. If these coins are not replaced, what is the probability the next drawn coin is fifty

paisa coin

I 1 ! 3
(%) 5 B) © 3 D) 5

Conprenension (0.12 10 0.14) :

A cube having all of its sides pointed is cut by two horizontal two vertical and
other two also vertical in other direction so as to form 27 equal cubes. Of these

cubes, a cube is randomly selected.

12. The probability that the cube selected has none of its side pointed is

A) = ®) ()0 (D) —
27 9 27

13. The probability that the cube selected has two sides pointed is
A L B 2 C 2 D L
A - ®) © 5 D)
14. The probability that the cube selected has only one side pointed is

2 8 4 1
A5 ®) 5= ©5 D) 5
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COMPREHENSIUN (0.15 10 0.16) :

There are two die D, and D, both having six faces. D, has 3 faces marked with 1, 2
faces marked with 2 and 1 face marked with 3. D, has 1 face marked with 1, 2
faces marked with 2 and 3 faces makred with 3. Both dice are thrown once. Let

P(x) be the probability of getting the sum equal to x. Then

15. P(3) =

1 1 5 2
(A) ®) 5 © 3¢ ©) 3

16. Which is the correct order
(A) P(2) <P(6) <P(3)<P(4)<P(5) (B) P(6)=P(2) <P(3) =P(5) <P®4)
(C) P(6)=P(2) <P(5) <P(3) <P(4) (D) P(6) =P(2) <P(3)<P(5) <P(4)

Comprenension (0.17 10 0.19) :

A chess match between two grand masters X and Y is won by whoever first wins
a total of two games. X’s probability of winning, drawing or losing any particular

game are p, q, r respectively. The games are independent and p + q + r = 1, then

17. The probability that X wins the match after (n) games (n >5) is

(A) np*q*3(q + (n-1)r) (B) (n—1)p*q™?

(©) p’(n-2)g"*(q + (n—Dr) (D) p’q"3(n-1) (q + (n - 2)r)
18. The probability that Y wins the match after 6™ game

(A) 5¢'r(q+4p)  (B) 69°r(q+5p)  (C) 49’r*(q +5p) (D) 5q'r’

19. The probability that Y wins the match is

r2(3p+r) (B) r2(2p+r) © rz(p+‘3r) D) rz(p+2r)

A
B g (I—q) I—q (-
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Comprenension (0.20 10 0.22) :

21.

22,

A biased coin, for which probability of getting head is % and that of tail is % , 18

tossed till the difference of number of head and tail is » and this event is denoted by
A,r>2.

. Ifr =2, then the probability that the game ends with more number of heads than

tails is
4 2 7 4
A) — B) — C) — D) —
() § ®) © 5 (D)
For r = 2, it is given that game ends with a head then the probability it ends in
minimum number of throws is
4 5 4 7
A) — B) = C) = D) L
(A) 5 (B) B ©) 5 (D) 5
If B is the event that last two throws show either two consecutive head or tail, then
P(B/A) is

4 5Y 4\
(A) E (B) 1—(§j ©) 1—(§j (D) 1

Comprenension (0.23 10 0.24) :

A simple board game has four fields A, B, C and D. Once you end up on field A y01f
have won and once you end up on field B, you have lost. From fields C and D you

move to other fields by tossing a coin. If you are on field C and you throw a head,
then you move to field A, otherwise to field D. From field D, you move to field C if

you throw a head, and otherwise you move to field B.

23.

24.

Suppose that you start in field D, then the probability that you will win is
1 1 1 1
(A) — (B) — ©) - D) -
4 6 3 2
Suppose that you start in field C; then the probability that you will win is

5 1 3 2
(A) E (B) 5 ©) 2 (D) 3
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Comprenension (0.25 1o 0.26) :

25. The probability that x> — y? is divisible by 7 is equal to

7 71 18 73
A) — B) — C) — D) —
() 55 B) oo (©) = D) 505
26. The probability that x*> —y? is divisible by 5 is equal to
1 1 1 1
A) - B) — C) — D) —
(A) 3 (B) 1 © 3 (D) s

Comprenension (0.27 10 0.29) :

Starting at (0, 0) an object moves in coordinate plane by a sequence of steps,
each of length one. Each step is left, right, up or down, all four are equally
likely. Find the probability that the object reaches (2, 2) in

27. Exactly 4 steps

Y L B) —— o) — L
) 1% ®) 256 © 6 ®) 728
28. Exactly 6 steps
@ B) 5 © 2 ©) —
128 256 64 128
29. Exactly 5 steps
3 1 5
(A) 5 B) %5 ©) 52 (D) 0

128 32 128
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Comprenension (0.30 10 0.31) :

Each face of a cube is to be coloured with exactly one colour from blue, green or
red. Then the probability that

30. No. two adjacent faces are painted with the same colour is equal to

4 2 2 2
(A) a3 (B) 9 ©) a3 (D) 31

31. All the colours are used to paint the cube given that each pair of opposite faces are
painted with a different colour is equal to

1 2 4 8
(A) 5 (B) pr ©) 9 (D) 5

Comprenension (0.32 10 0.33) :

| A bag contains 3 red, 3 blue and 4 white balls. A ball is drawn at random and is
replaced back together with a ball of a different colour (which can only be red,

blue or white) so that there are now 11 balls in the bag. Then

32. The probability that the number of white balls will remain greater than the number
of red balls is equal to

7 2 11 13
A 25 B) < © o ®)

33. If another ball is drawn from the bag containing 11 balls and found to be red, then
the probability that the first ball was also red is equal to

12 16 16 18
A (B) = © - D) &



COMPREHENSIUN (0.34 70 0.36

Let a and b be two numbers chosen at random from the set {1, 2, 3,....,n} with
replacement. Let P (p) denotes the probability that a>' —bP is divisible by p,

where p is a prime number. Then

34. Let [-] represents greatest integer function, then P (p) is equal to

- - 2 - -2
(A) 11| 2] 2|0 ® 122 |+L|2
Il_p_ n _p_ n_p_ n _p_
- -2 - -2
2l n 2|n
© 1+~ 2] 2|2 (D) 1-=| 2 [+ 5|2
n_p_ n _p_ n_p_ n _p_
35. P,(3)is equal to
353 357 361 364
A s ®) s © s ) 635
36. lim P (p) is equal to
n—ow
2 2 12 21 12
@122 @ rr 12t oLl
P p PP P p PP

CUMPREHENSIUN (0.37 10 0.39) :

There are two sets of well shuffled pack of 52 cards namely set P and set Q such

that each set contains 52 cards.

37. Two cards are drawn from set P and two cards are drawn from set Q, then the
probability that exactly one card is identical among the cards drawn is equal to

1
()% ()% © 3 ()%

38. Two cards are drawn from set P and other two are drawn from set Q, then the
probability that exactly one of them is a card of heart is equal to

(a) 391 301 (B) 24 245 ) 247 247 (D) 251
876 576 578 578
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39. If both the sets are mixed together such that now there are 104 cards and 3 cards are

drawn at random, then the probability that they all belong to same set is equal to.

e 25 o SL o 27
()103 ()206 ()206 ()103

Comprenension (0.40 1o 0.41) :

There are ‘n’ blacks balls and 2 white balls in a bag. An uninvolved person Mr. C
draws balls one by one from the bag without replacement. Mr. A wins as soon as 2
black balls are drawn and Mr. B wins as soon as 2 white balls are drawn. Let A(n)

and B(n) represent the probability that Mr. A and Mr. B wins respectively. Then

40. The value of lim (A(2)A(3)A(4)......A(n)) is equal to

n—oo
1 1 1 2
(A) 3 (B) 0 © 7 (D) 5

41. The value of lim (B(1) + B(2) +B(3) +...... + B(n)) is equal to
(A)1 (B) 2 ©) 3 (D) 5

Conprenension (0.42 10 0.43) :

A slip of paper is given to A, who marks it with either a plus sign or a minus

1
sign, the probability of his writing a plus sign is 5 He then passes the slip to

B, who may leave it unchanged or change the sign before passing it to C. :
Next C passes the slip to D after perhaps changing the sign. Finally D passes it to
an honest judge after perhaps changing the sign. It is known that B, C, D each

change the sign with probability % .

42. The probability that judge see a plus sign on the slip is equal to

A) — B) — Cc) — D) —
&) 9 i 81 © 81 ©) 81
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43. If the judge see a plus sign on the slip, then the probabilitythat A originally wrote a

plus sign is equal to

13 14 13 11
(A) 11 (B) 11 ©) 20 (D) 20

Comprenension (0.44 o 0.46) :

An urn contains 3 white balls, 5 black balls and 2 red balls. Two persons draw balls%
in turn, without replacement. The first person to draw a white ball wins the game.
If a red ball is drawn, the game is a tie. Then

44. The probability that player who begins the game is the winner is equal to

67 333
A) — B) —
) 168 ®) 840
73 83
C) — D) —
© 210 ®) 210

45. The probability that the second participant is the winner is equal to

S 87
(A) 210 (B) 420

77 11
©) 100 (D) -0

46. The probability that the game is a tie is equal to

1
(&) 3 (B)

3
©) 3 (D)
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SECTION-4

¢ MATCH THE COLUMN :

1. In a tournament, there are twelve players S, S_,....., S and divided into six pairs
at random. From each game a winner is decided on the basis of a game played
between the two players of the pair. Assuming all the players are of equal strength,
then match the following :

Column-I Column-II
(A) | Probability that S, is among the losers is (P) 5
2
(B) [ Probability that exactly one of S, and S, is Q) 1
among the losers is 2
(C) | Probability that both S, and S, are among the | (R) 6
winners is 11
(D) | Probability that S, and S, not playing against [ (S) 10
each other is 11
(T) 3

2. Triangle is formed by joining the vertices of a cube.

Column-I Column-II

(A) | Probability that the triangle is isosceles or (P) 3

equilateral is greater than 14
(B) | Probability that the triangle is isosceles but Q) 2
not equilateral is smaller than 7
(C) | Probability that the triangle is scalene is (R) 3
greater than 7
(D) | Probability that the triangle is right angled is | (S) 4
greater than or equal to 7
(T) 6
7
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3. There are 16 equally skilled players S, S, S, ....... .S, playing a knockout
tournament. They are divided into 8 pairs at random. From each pair a winner is
decided on the basis of a game played between the two players of the pair, and they

enter into the next round. the tournament proceed in the similar way.

Column-I Column-II
(A) Probability that exactly one of S, & S, is among the (P) 1
4 winners of 2" round is 30
(B) The probability that S, wins the tournament given Q) 1
that S, enters in the semifinals is 20
(€) The probability that S, wins the tournament given (R) 1
that S, enters into final is 10
(D) The probability that S is among the 4 winners of (S) 7
2nd round given that S, wins the first round is 30
(T) 2
5
4. Column-I Column-II
(A) A 7 digit number is formed using any 7 distinct dig- | (P) 1
its selected from 1, 2, 3,....,9. The probability that it E
is divisible by 9 is less than or equal to
(B) A pack of cards contain 4 aces, 4 kings, 4 queens and | (Q) 1
4 jacks. Two cardsare drawn, then probability that 9
there is atleast one ace is greater than or equal to
(€) Integers m and n are chosen at random between 1 (R) 1
and 98 (both inclusive).Then the probability that 5
7™+ 3" is greater than or equal to
(D) A coin is tossed 5 times. The probability that the (S) 1
result in the fifth toss is different from all the first 4
four tosses is less than or equal to
(T) 9
20
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5. There are 6 pairs of children’s gloves in a box. Each pair is of a different colour.
Suppose the right gloves are distributed at random to 6 children, and then the left

gloves also are distributed to them at random. Then

Column-I Column-II
(A) | The probability that no child gets a matching pair | (P) 11
is 30
(B) | The probability that every body get a matching (Q) 19
pair is 30
(C) | The probability that exactly one child gets a (R) 691
matching pair is 720
(D) | Atleast 2 children gets matching pairs is (S) 1
720
(T) 53
144

6. Three distinct numbers are selected from {1, 2, 3, 4, 5, 6}. Then the probability
that

Column-I Column-II
(A) | they are in A.P. is equal to P) 1
20
(B) | they are in G.P. is equal to Q) 1
10
(C) | they are in H.P. is equal to (R) 3
20
(D) | they form the 3 sides of a triangle is equal to (S)
10
(T) 7
20
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7. A bag contains some white and some black balls, all combinations being equally
likely. The total number of balls in the bag is 12. Four balls are drawn at random

from the bag without replacement. Then

Column-I Column-II

(A) | The probability that all the four balls are black is (P) 1

equal to 5
(B) | If the bag contains 10 black and 2 white balls, then Q) 70

the probability that all four balls are black is equal to 429
(C) | The probability that two balls are black and two (R) 1

balls are white is equal to 4
(D) | If all the four balls are black, then the probability (S) 14

that the bag contains 10 black balls is equal to e

8. Five unbaised cubical dice are rolled simultaneously. Let ‘m’ and ‘n’ respectively
denote the smallest and the largest number appearing on the upper faces of the dice.
Now match the probabilities given in the column-II corresponding to the events

given in column-I.

Column-I Column-II
(A) [ P(m=3)is equal to (P) N Y Y
) -] 3]
(B) | P(n=4) is equal to Q) N 1Y (1Y
3) 5) [5}
(C) | P(m=2and n =15) is equal to (R) 5YS 5
6) 3
(D) | P(2<m<4)is equal to (S) s (1Y
6) 2
(T) N (1)
3 2
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9. A box contains 25 tickets, each with a different number from 1 to 25. Four tickets
are drawn at random and without replacement. Let a,b, c, d be the numbers of the

tickets drawn.

Column-I Column-II

(A) | The probability that min (a, b, ¢, d) <10 is equal to | (P) 189

2530
(B) | The probability that the second smallest number Q) 286
chosen is 10 is equal to 575
(C) | The probability that the sum of a+ b+ ¢+ disodd | (R) 207
is equal to 230
(D) | The probability that the product of abcd is evenis | (S) 217
equal to 230

(T) 1083

1265
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¢ SUBJECTIVE TYPE QUESTIONS

1.

If a, b, ¢ are numbers obtained by throwing a dice thrice, such that a? + b? + ¢ <

ab + bc + ca, then the probability that a point (a, b, ¢) lies inside the tetrahedran
formed by coordinate planes and x +y +z =12 is p. Then 16p is equal to

Let f(x) = x* + ax? + bx + ¢, where a, b, ¢ are chosen respectively by throwing a

die three times. The probability that f(X) is an strictly increasing function VxeR is

a : :
equal to b’ where a, b are coprime natural numbers, then b — a is equal to

. 8players P, P,,...P, of equal strength play in a knockout tournament. Assuming

that players in each round are paired randomly. Then the probability that the player

P, losses to the eventual winner is —, where m, n are relatively prime natural

numbers, then n-m is equal to

A pack of playing card consist of 51 cards. Cards are drawn one by one without

replacement. If first 4 cards drawn consist of only one face card, then the

probability that the missing card being face card is % , Where a, b are relatively

prime natural numbers. Then b — 4a is equal to

. A 7 digit number with all digits distinct is randomly formed using digits

{1, 2, 3,....7}. The probability that formed number is such that product of any
four consecutive digits is divisible by 10 is P, then the value of [10P] is (where [-]

denote greatest integer function)
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6.

10.

On each evening a boy either watches Doordarshan channel or Ten sports. The
4
probability that he watches Ten sports is 5 If he watches Doordarshan, there is a

3 1
probability of 1 that he will fall asleep, while it is y when he watches Ten sports.

On one evening, the boy is found to be asleep while watching TV. The probability

that the body watched Doordarshan is —, where m, n are coprime, then |m — n| is
n
equal to

A fair coin is fossed 10 times and the outcomes are listed. Let E, be the event that
the i" outcome is a head and E_ be the event that the list contains exactly ‘m” heads.

IfE and E_ are independent, then m is equal to

A pack of playing cards was found to contain only 51 cards. If the first 13 cards

which are examined are all black. If the probability that the missed one is red is

equal to P where p, q are relatively prime natural numbers, then p + q is equal to
q

In an organisation number of women are p times that of men. If o things are to be

distributed among them. Then the probability that the number of things received by

o+1
men are odd is 1L . Find p
2 2

A positive integer is randomly selected. Let the probability that x™!' —x" + 1 is

divisible by x* — x + 1 be P, then the value of % is



12.

13.

14.

15.

Probability m

11.

If p, q are chosen randomly with replacement from the set {1, 2, 3........ ,9,10}. The

probability that the roots of the equation x> + px + q = 0 are real is equal to m ,
n

where m, n are relatively prime natural numbers then |m — n| is equal to

If all the letters of the word ‘MATHEMATICS’ are arranged arbitrarily. The

probability that C comes before E, E before H, H before I and I before S is %, then
N is equal to

If {x, y} is a subset of the first 30 natural numbers. Then the probability that

x* + y? is divisible by 3 is equal to — where m, n are relatively prime natural
n

numbers, then m + n is equal to

In a tournament, there are five teams participating such that each team plays one
game with every other team. Each team has a 50% chance of winning any game it

plays. (There are noties). Then the probability that the tournament will produces

neither an undefeated team nor a winless team is —, where m, n are coprime
n

natural numbers. Then m + n is equal to

A box contains 3 red balls, 4 white balls and 3 blue balls. Balls are drawn from the

box one at a time, at random, without replacement. Then the probability that all

three red balls will be drawn before any white ball is obtained is > , where m, n
n

are coprime natural numbers, then n —m is equal to :
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16. Two persons P and Q are respectively located at A(0, 0) and B(4, 4) in the given

figure. They start moving simultaneously toward each other and at a speed of one

segment per minute. ‘P’ moves either to the right or up and ‘Q’ moves either left

or down. The probability that they will meet on their path is g, where m, n are
n

relatively prime natural numbers, then m + n is equal to :

*B(4.4)

4
3
2
1

® >

A 1 2 3 4

17. A fair red die has three faces numbered 1, two faces numbered 2, and one faces
numbered 3. A fair blue die has one face numbered 1, two faces numbered 2,

and three faces numbered 3. The probability of the sum which is most likely to

occur upon throwing both the dice is —, where m, n are relatively prime natural
n

numbers, then m + n is equal to

18. A tetrahedral fair dice whose faces are numbered 1, 2, 3 and 4. The die is thrown
and the face on which the pyramid lands is considered the ‘winning’ number. If the

dice is thrown four times and the scores noted. The probability of obtaining a score

of 10 is — where m, n are relatively prime natural numbers, then m + n is equal to
n

19. A fair coin 1s flipped 15 times and it is observed that there are 10 heads and 5 tails.
By a run of heads we mean a consecutive sequence of heads. For example, the
sequence of outcomes

HHTHTHHHHHHTHTT
has four runs of heads, the first has 2 heads, the second 1 head, the third 6 heads and

the fourth 1 head. The probability that there are 4 runs of heads is = where m, n
n

are relatively prime natural numbers, then m + n is equal to



21.

22,

23.

24.

Probability m

20.

200 moviegoers quene up for tickets at the box office. The price of admission is
Rs. 100 and the cashier has no change initially. Of the moviegoers, 100 have rupee
100 note only and 100 have rupee 200 note only. The probability that all of the
moviegoers can collect their tickets without facing any problem of change is 1 ,

p
then p is equal to

A bag has 10 balls, 6 balls are drawn in an attempt and replaced. Then another draw

of 5 balls is made from the bag, the probability that exactly two balls are common

to both the draws is = , where m, n are coprime natural numbers, then n is equal to
n

32 players ranked 1 to 32 are playing a knochout tournament. Assume that in every

match between two players, the better ranked player wins. The probability that

ranked 1 and ranked 2 players are winner and runner up respectively is — where
n

m, n are relatively prime natural numbers, then m + n is equal to

Let a bag contains 5 white and 10 black balls and 4 balls are selected randomly

from it and kept aside. Now a next draw of a ball is made. Then the probability that

this drawn ball is white is —, where m, n are coprime natural numbers then m + n
. n
is equal to :

In the above problem, the drawn 4 balls are put in a empty bag. Now a ball is drawn

randomly from this new bag and it is found white. The probability that this was the

only white which was transferred from first bag to second one is —, where m, n
n

are coprime natural numbers, then n — m is equal to :
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SinGle CHOICE QUESTIONS: e
1. B 2. A 3.D 4. A 5. C 6. D
7. C 8. D 9. A 10. C 11. B 12. D
13. B 14. D 15. B 16. D 17. C 18. D
19. A 20. A 21. B 22. C 23. A 24. C
25. A 26. B 27. A 28. D 29. A 30. D
31. B 32. A 33.D 34. A 35. C 36. D
37. D 38. B 39. C 40. A 41. D 42. D
43. B 44. D 45. D 46. B 47. A 48. B
49. B 50. D 51. D 52. A 53. B 54. C
55. D
One ofgllon: Tuan@iBSRECT Questions O
1. BC 2. B,C 3. BCD 4. AC 5. B,D 6. A,B
7. B,D 8. ABC 9. ABCD 10. BC 11.ABD 12. AC
13. BC  14.BC 15. ABC 16. ACD 17. BCD
COMPREHENREIN TRQUESTIONS o oeeoeereermermmreeero il oeereereeseereereerensernen
1. D 2. B 3. A 4. A 5.D 6. D
7. A 8. D 9. B 10. C 11. B 12. D
13. C 14. A 15. D 16. B 17. D 18. A
19. A 20. D 21. B 22. D 23. C 24. D
25. D 26. A 27. A 28. A 29. D 30. C
31. D 32.D 33. D 34. D 35. A 36. A
37. B 38. C 39. A 40. B 41. C 42. D
43. A 44. D 45. A 46. B
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MATCH THE coLUMN

L. (A)—=>(Q);:B)—>R);(C)—>(P);(D)—>(S)

A)—=> [P, QR);B)=>(5,T);(C)=>(P,Q); (D)~ (P,Q,R,S,T)

(A) > (T);(B) > (Q); (C) > (P); (D) > (S)

(A)—>(Q.R,5,T);(B) > (P, QR,S,T);(C) > (P,QR,S); (D)~ (P)
(A) = (T); (B) > (5) 5 (C) = (P); (D) > (R)
(A)=>(S):B)=>(@P):(C) > (Q); (D)~ (T)

(A) > P);(B) > (S);(C)>(P); (D) > (Q

(A) > (T); (B) > (T); (C) > (P) ; (D) = (R)
A->T;B—>P;C—>Q;D—>S

PR TG N W N

SusJecTive Type QuEsTIONS

1. 8 2.5 3.5 4. 4 5.9 6. 4
7. 5 8.5 9. 3 10. 6 11. 19 12. 120
13. 4 14. 49 15. 34 16. 163 17. 25 18. 75

19. 203 20. 101 21. 21 22, 47 23. 4 24. 61
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LKET™S
Previous Year Questions ggi

N/
AW

1. A multiple choice examinaton has 5 questions. Each question has three alternative

answers of which exactly one is correct. The probability that a student will get 4 or

more correct answers just by guessing is: [IIT JEE Main 2013]
10 17

(A) 7 (B) 7
13 11

(©) 9 (D) 7

2. Let A and B be two events such that P(A U B) = %, P(A~B)= %

and P(K) = %, where A stands for the complement of the event A.

Then the events A and B are [IIT JEE Main 2014]

(A) Independent and equally likely.

(B) Mutually exclusive and independent.
(C) Equally likely but not independent.
(D) Independent but not equally likely.

3. If 12 identical balls are to be placed in 3 identical boxes, then the probability that
one of the boxes contains exactly 3 balls is : [IIT JEE Main 2015]

A 22111 B E(EJH
(4) (gj ®) 5|3

D) 10 1)
(©) 55(5) (D) 220@
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4. Let two fair six-faced dice A and B be thrown simultaneously. If E is the event
that die A shows up four, E, is the event that die B shows up two and E; is the event

that the sum of numbers on both dice is odd, then which of the following statements

is NOT true ? [IIT JEE Main 2016]
(A) E, and E, are independent (B) E, and E, are independent
(C) E, and E, are independent (D) E, E, and E, are independent

5. Abox contains 15 green and 10 yellow balls. If 10 balls are randomly drawn, one-

by-one, with replacement, then the variance of the number of green balls drawn is :

[IIT JEE Main 2017]
(A) 4 ®) -
25
12
<€ — (D) 6
5
6. If two different numbers are taken from the set {0, 1, 2, 3, .......... , 10} ; then the
probability that their sum as well as absolute difference are both multiple of 4, is :
[IIT JEE Main 2017]
14 7
A) — B) —
(W) B) <
6 12
C) — D) -=
© 55 ) 55

7. For three events A, B and C, P(Exactly one of A or B occurs)
= P(Exactly one of B or C occurs)

= P(Exactly one of C or A occurs) = 1 and P(All the three events occur

simultaneously) = 16

Then the probability that at least one of the events occurs, is :

[IIT JEE Main 2017
(A) B) —

© — D) —
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8. Abag contains 4 red and 6 black balls. A ball is drawn at random from the bag, its

colour is observed and this ball along with two additional balls of the same colour

are returned to the bag. If now a ball is drawn at random from the bag, then the

probability that this drawn ball is red, is : [JEE Main 2018]
3 3
2 1
C) = D) —
(©) 5 D) 5

SECTION-2

1. (a) If the integers m and n are chosen at random from 1 to 100, then the probability

that a number of the form 7™ + 7" is divisible by 5 equals

1 1
(A) 7 B) =
1 1
© 3 D) 75

(b) The probability that a student passes in Mathematics, Physics and Chemistry
are m, p and c respectively. Of these subjects, the student has a 75% chance of
passing in at least one, a 50% chance of passing in at least two, and a 40%

hance of passing in exactly two, which of the following relations are true?

19 27
A)ptm+tc=— B)p+m+c=—
(A ptm+c 20 B)ptm+c 20
©) 1 (D) 1
mc = — mc = —
P70 PIE= 4
(c) EightplayersP,P, P, ........... P, play a knock-out tournament. It is known that

whenever the players P, and Pj play, the player P, will win if 1 <j. Assuming
that the players are paired at random in each round, what is the probability that
the player P, reaches the final. [JEE €99, 2+ 3+ 10 (out of 200)]
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Four cards are drawn from a pack of 52 playing cards. Find the probability of
drawing exactly one pair. [REE’99, 6]

. A coin has probability ‘p* of showing head when tossed. It is tossed ‘n’ times.

Let p, denote the probability that no two (or more) consecutive heads occur. Prove

that,
p,=1,p,=1-p" &p =(0-pp, , *p(l-p)p, ,, for all n>3.

[JEE ¢ 2000 (Mains), 5]

A and B are two independent events. The probability that both occur
simultaneously is 1/6 and the probability that neither occurs is 1/3. Find the
probabilities of occurance of the events A and B separately.

[REE ‘€ 2000 (Mains), 3]

Two cards are drawn at random from a pack of playing cards. Find the probability
that one card is a heart and the other is an ace. [REE ¢ 2001 (Mains), 3]

(a) An urn contains ‘m’ white and ‘n’ black balls. A ball is drawn at random and
put back into the urn along with K additional balls of the same colour as
that of the ball drawn. A ball is again drawn at random. What is the probability

that the ball drawn now is white.

(b) An unbiased die, with faces numbered 1, 2, 3, 4, 5, 6 is thrown n times and
he list of n numbers showing up is noted. What is the probability that among
the numbers 1, 2, 3, 4, 5, 6, only three numbers appear in the list.
[JEE € 2001 (Mains), 5 + 5]

A box contains N coins, m of which are fair and the rest are biased. The probability
of getting a head when a fair coin is tossed is 1/2, while it is 2/3 when a biased coin
1s tossed. A coin is drawn from the box at random and is tossed twice. The first time
it shows head and the second time it shows tail. What is the probability that the

coin drawn is fair? [JEE 2002 (mains)]
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8. (a) A person takes three tests in succession. The probability of his passing the first

test is p, that of his passing each successive test is p or p/2 according as he
passes or fails in the preceding one. He gets selected provided he passes at least

two tests. Determine the probability that the person is selected.

(b) In a combat, A targets B, and both B and C target A. The probabilities of A, B,
C hitting their targets are 2/3, 1/2 and 1/3 respectively. They shoot
imultaneously and A is hit. Find the probability that B hits his target whereas C
oes not. [JEE’ 2003, Mains-2 + 2 out of 60]
9. (a) Three distinct numbers are selected from first 100 natural numbers. The

probability that all the three numbers are divisible by 2 and 3 is

: 3
(A) s (B) 35

4 4
©) = (D) 1155

(b) If A and B are independent events, prove that P (AU B) - P (A’ " B") <P (C),
where C is an event defined that exactly one of A or B occurs.

(c) A bag contains 12 red balls and 6 white balls. Six balls are drawn one by one
without replacement of which atleast 4 balls are white. Find the probability
that in the next two draws exactly one white ball is drawn (leave the answer in

terms of "C). [JEE 2004, 3 + 2 + 4]
10. (a) A six faced fair dice is thrown until 1 comes, then the probability that 1 comes in

even number of trials is [JEE 2005 (Scr)]

(A) 5/11 (B) 5/6

(©) 6/11 (D) 1/6

(b) A person goes to office either by car, scooter, bus or train probability of which
.1 2 1 . o .
being PE %,7 and 5 respectively. Probability that he reaches office late, if he

takes car, scooter, bus or train is %5 é,g and é respectively. Given that he

reached office in time, then what is the probability that he travelled by a car.
[JEE 2005 (Mains), 2]
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Comprenension (0.11 10 0.13) :

There are n urns each containing n + 1 balls such that the /™ urn contains i white
balls and (n + 1 —1) red balls. Let u, be the event of selecting i"umn,i=1,2,3, ...... ,

n and w denotes the event of getting a white ball.

A) 1 (B) 2/3
(C) 3/4 (D) 1/4
(b) If P(u) = c, where c is a constant then P(u /w) is equal to
2 1
(A) (B)
n+l1 n+l1
n 1
C) — D) —
©) 1 (D) 2
(c) If nis even and E denotes the event of choosing even numbered urn
1
(P(u;) =—), then the value of P(w/E), is [JEE 2006, 5 marks each]
n
n+?2 n+2
A B
A ot ®) 1)
n 1
© n+l1 ®) n+l1

12. (a) One Indian and four American men and their wives are to be seated randomly
around a circular table. Then the conditional probability that the Indian man is

seated adjacent to his wife given that each American man is seated adjacent to

his wife is
(A) 1/2 (B) 1/3
(C) 2/5 (D) 1/5

(b) Let E¢ denote the complement of an event E. Let E, F, G be pairwise
independent events with P(G) > 0 and P(E " F n G) =0. Then P(E° "N F¢ | G)
equals
(A) P(E) + P(F) (B) P(E%) — P(F°)

(C) P(E%) - P(F) (D) P(E) — P(F)
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(c)LetH,H,, ....... , H be mutually exclusive and exhaustive events with P(H,) > 0,
i=1,2,...,n. Let E be any other event with 0 <P(E) < 1.

Statement-1: P(H./E)>P(E/H,) - P(H) fori=1,2,...,n.

because

Statement-2: 2 P(H,) = | [JEE 2007, 3+3+3]
i=1

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

statement-1.

(B) Statement-1 is true, statement-2 is true; statement-2 is NOT a correct explanation for

statement-1.

(C) Statement-1 is true, statement-2 is false.

(D) Statement-1 is false, statement-2 is true.

13. (a) An experiment has 10 equally likely outcomes. Let A and B be two non-empty

events of the experiment. If A consists of 4 outcomes, the number of outcomes
that B must have so that A and B are independent, is

(A) 2,40r8 (B) 3,6,0r9

(C) 40r8 (D) Sor10

(b) Consider the system of equations

ax +by=0,cx +dy =0, where a, b, c,d € {0, 1}.
STATEMENT-1 : The probability that the system of equations has a unique

solution is 7.

8
and
STATEMENT-2 : The probability that the system of equations has a solution
s 1. [JEE 2008, 3+3]

(A) Statement-1 is True, Statement-2 is True ; statement-2 is a correct explana
tion for statement-1

(B) Statement-1 is True, Statement-2 is True ; statement-2 is NOT a correct
explanation for statement-1

(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True
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Comprexension (.14 10 0.16) : [JEE 2009]

A fair die is tossed repeatedly until a six is obtained. Let X denote the number
of tosses required.

14. The probability that x = 3 equals
n = ®) 2
216 36
5 12
C) = D) 12>
36 216
15. The probability that X > 3 equals
) o ®) =
216 36
C =h D >
© 34 (D) 3¢
16. The conditional probability that X > 6 given X > 3 equals
125 25
A) — B) =—
() 216 ®) 216
© = D) 2>
36 36
17. Let ® be a complex cube root of unity with ® # 1. A fair die is thrown three
times. If r , r, and r, are the numbers obtained on the die, then the probability that
o' +0?2 +m? =0is [JEE 2010]
A) — B) 1
2 1
© = o) L
9 36

18.

4 1
A signal which can be green or red with probability 3 and 5 respectively, is

received by station A and then transmitted to station B. The probability of each
station receiving the signal correctly is 3/4. If the signal received at station B is

green, then the probability that the original signal was green is [JEE 2010]
3 6

A) = B) —

() 2 ®) -

© 2 D) =
20
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Cowerexension (01910 0.20):

20.

21.

22.

Let U, and U, be two urns such that U, contains 3 white and 2 red balls, and U,
contains only 1 white ball. A fair coin is tossed. If head appears then 1 ball is drawn
at random from U, and put into U,. However, if tail appears then 2 balls are drawn

at random from U, and put into U,. Now I ball is drawn at random from U,

. The probability of the drawn ball from U, being white is

13 23
A) — B) —
- 30 ®) 30

19 11
C) — D) —
© 30 (D) 30
Given that the drawn ball from U, is white, the probability that head appeared on
the coin is
A 7 B 1

15 12
C) — D) —=
© 33 (D) %

Let E and F be two independent events. The probability that exactly one of them

occurs is % and the probability of none of them occurring is 2 P(T) denotes
25

the probability of occurrence of the event T, then [JEE 2011]
(A) P(E) = = B(F)= > (B) P(E) = ., P(F) - =

5 5 5 5
(C) P(E) ==, P(F) = ~ (D) P(E) = >, P(F) = =

5 5 5 5

A ship is fitted with three engines E |, E, and E.. The engines function
independently of each other with respective probabilities %,i and % For the ship

to be operational at least two of its engines must function. Let X denote the event

that the ship is operational and let X ,X and X denote respectively the events that

the engines E , E, and E; are functioning. Which of the following is (are) true ?
[JEE 2012]
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24,

25.
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(A) plxe|x]=2
L 16

(B) P (Exactly two engines of the ship are functioning |X) = Z
8

_3
©) PIX|X,]= 7

7
D) P[X (X, ]=—
(D) PIX[X,]=T
Four fair dice D, D,, D, and D, each having six faces numbered 1, 2, 3, 4, 5, and

6, are rolled simultaneously. The probability that D, shows a number appearing on

D,D,and D, is [JEE 2012]
o1 108
125 127
C) — D) ==
© 216 D) 216
1 1
Let X and Y be two events such that P(X | Y) = Ix P(Y[X)=73 and
1
PXNY)=7.
Which of the following is (are) correct? [JEE 2012]

(A)P(XUY)=2

3 (B) X and 'Y are independent

W | —

(C) X and Y are not independent D)PXNY)=

Four persons independently solve a certain problem correctly with probabilities

1311 . Then the probability that the problem is solved correctly by at least one

2°4°4°8

of them is : [JEE 2013]
N 2L
(A) 256 (B) 256
o 2 o) 253
© 256 (D) 256



Conprenension (0.26 1o 0.27)

26.

27.

28.

29.

Advance Problems in Algebra for JEE

[JEE 2013]

Abox B, contains 1 white ball, 3 red balls and 2 black balls. Another box B,
contains 2 white balls, 3 red ball and 4 black balls. A third box B, contains 3 white

balls, 4 red balls and 5 black balls.

If 2 balls are drawn (without replacement) from a randomly selected box and one
of the balls is white and the other ball is red, the probability that these 2 balls are

drawn from box B, is

116
A) —
(&) 181
65

© Ts1

B) 2

181

55

(D) 181

If 1 ball is drawn from each of the boxes B, B, and B,, the probability that all 3

drawn balls are of the same colour is
82

648

558

648

(A)

(©)

90
643
566
648

(B)

(D)

Of the three independent events E , E, and E,, the probability that only E, occurs

is a,, only E, occurs is B and only E, occurs is y. Let the probability p that none of

events E , E, or E, occurs satisfy the equations (o —2B)p=ap and (B-3y)p =

2By. All the given probabilities are assumed to lie in the interval (0, 1)

Probability of occurrence of E,

The

n -
Probability of occurrence of E,

Three boys and two girls stand in a queue.

[JEE 2013]

The probability, that the number of boys

ahead of every girl is at least one more than the number of girls ahead of her, is :

(A)
©

Wi N —

(B)

(D)

[IIT JEE Advance 2014]

Al W[~
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Comprexension (.30 10 0.31) [T JEE Apvance 2014]

30.

31.

32.

Box 1 contains three cards bearing numbers 1, 2, 3 ; box 2 contains five cards
bearing numbers 1, 2, 3, 4, 5 ; and box 3 contains seven cards bearing numbers
1,2,3,4,5,6,7. Acardis drawn from each of the boxes. Let x, be the number

on the card drawn from the i*box, 1= 1, 2, 3.

The probability that x, + x,+ X, is odd, is :

29 53
(A) 105 (B) 105

57 1
C) — D) —
© 105 D) 2

The probability that x , x,, X, are in an arithmetic progression, is :

9 10
(A) 73 B)
© 1L D) —
105 105

The minimum number of times a fair coin needs to be tossed, so that the probability
of getting at least two heads is at least 0.96, is [IIT JEE Advance 2015]



m
Comprexension (0.33 1o 0.34) [T JEE Apvance 2015]

33.

34.

3s.

36.

Let n, and n, be the number of red and black balls, respectively, in box I. Let n, and

n, be the number of red and black balls, respectively, in box II.

One of the two boxes, box I and box II, was selected at random and a ball was

drawn randomly out of this box. The ball was found to be red. If the probability

that this red ball was drawn from box II is l, then the correct option(s) with the

possible values of n , n,, n, and n, is(are)
(A)n=3,n=3,n,=5,n,=15 (B) n,=3,n,=6,n,=10,n, =50
(C) n,=8,n,=6,n,=5,n,=20 (D)n =6,n,=12,n,=5,n, =20

A ball is drawn at random from box I and transferred to box IL. If the probability

) ) 1 )
of drawing a red ball from box I, after this transfer, is 3 then the correct option(s)

with the possible values of n and n, is(are)
(A) n,=4andn,=6 (B) n,=2andn,=3
(C) n,=10and n, =20 (D) n,=3andn,=6

2
Let X and Y be two events such that P(X) = %, PX|Y) = % and P(Y | X) = rE

Then
[IIT JEE Advance 2017]

B) PCX|Y) =

1

(©) PXAY) = (D) P(XuY)-%

Three randomly chosen nonnegative integers X, y and z are found to satisfy the
equation x +y + z = 10.0 Then the probability that z is even, is :

[IIT JEE Advance 2017]
36 6
55 (B) 11

5 1
© 11 (D) 5

(A)
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COMPREHENSIUN (0.37 10 0.38) :

There are ﬁve students S.,S,, S3, S,and S in a music class and for them there

are five seats R , R, R,, R, and R arranged in a row, where initially the seat R,
is allotted to the student S, , 1= 1, 2, 3, 4, 5. But, on the examination day, the five
students are randomly allotted the five seats. [JEE Advanced 2018]%

37. The probability that, on the examination day, the student S, gets the previously
allotted seat R , and NONE of the remaining students gets the seat previously

allotted to him/her is
3 1
(A) 0 (B) 3
7 1
©) 75 (D) 5
38. Fori=1, 2,3, 4 let T denote the event that the students S. and S do NOT sit
adjacent to each other on the day of the examination. Then, the probability of the
event T " T,nT,NT,is
1 1
() T3 ®) 1o

© L
60

Secrion-1

1
(D) 3

1. @ A (b) B,C (c) 4/35

1

2. 0.304 4. =
3
1 m "Cy(3"-3.2" +3) 9m

5, — 6. (a) - (b) _ 7.
26 m+n 6 m + 8N
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8. (@)p’2—p); (b) 12

12(326(3410(312(31 412 C16C511C11C1
12C2(12 C26C4 +12 C16C5 412 COGCG)

9.(a)D, (c)

10. (a) A, (b) % 11.(a) B, (b) A, (c)B

12. (a) C; (b) C; (¢) D

13. (a) D, (b) B 14. A 15. B 16. D 17. C
18. C 19. B 20. D 21. AD  22.B,D 23. A
24. ALB  25. A 26. D 27. A 28. 6 29. A
30. B 31. C 32. 8 33. A,B

34. C,D  35.AB 36. B 37. A 38. C
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CHAPTER | MATRICES

SECTION-1

¢ SINGLE CHOICE QUESTIONS

1. If A and B are symmetric matrices of the same order and P=AB + BA and Q = AB
— BA, then (PQ)" is equal to

(A) PQ (B) QP
(© FQ (D) QP
(1 -1 0]
2. IfA= ‘ 11 1] thenAl+AT=
o 1 1]
(A)3A-1 (B) 3A+1
(C) 2A-1 (D) 2A+1

1 2 3
3. IfA=|2 3 4|, then |adj(adj 2A)| is equal to
5 6 8

(A) 2° (B) 2"
(C) 213 (D) 214
, A+l A-2 _
4. If matrix A, = et 4l Ae N, then |A[+|A|+ ... +|A,,| is equal to
(A) (300)* (B) 2(300)*

(C) 4(300) (D) (301)?
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5.

10.
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[x 3 2]
Ifmatrix A=|1 y 4|,xyz=50and 8x +4y+ 3z =30, then A(adjA) is equal to
2 2 z
(A) 16l (B) 481
(C) 641 (D) 321

Let M and N be two 3 x 3 non singular symmetric matrix such that MN = NM. If
PT denotes the transpose of a matrix P, then M?°N?(M™)! (MN )T is equal to

(A) M? (B) —-Mm?

(C) MN (D) NM

Let A and B be square matrices of same order satisfying AB = A and BA = B, then

A’B? equals.
(A) A (B) B
(ON! (D) Null matrix
0 1 2017
Let A= L n—! ,and B = Z A’ | then |B]| is equal to
LY V] r=1
(A) 2017 (B) —2017
) 0 (D) 2015

If A, B are symmetric matrices of the same order then AB — BA is
(A) skew symmetric (B) Symmetric
(C) Orthogonal (D) Null matrix

If A and B are two square matrices which satisfy AB = A and BA = B, then (A + B)°
1s equal to

(A) 6(A+B) (B) 36(A+B)

(C) 32(A+B) (D) 64(A +B)



11.

12.

13.

14.

15.

16.
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Let A and B are square matrices of same order and A is non singular matrix, then
(A'BA)",n € N,n> 5 is equal to

(A) A'B"A (B) A'BA

(©) B" (D) A"B A"

If for a matrix A, A>=A and B=1-A, then AB + BA+1—(I—A)?is equal to
(A) 1 (B) A

C) I+A D)yI-A
A is a matrix such that A2=A. If 1 + A)"=1+ 1A, n e N, then 1 is equal to

(A) 2¢ (B) 2-2
(C) 20—1 (D) n
If A is a diagonal matrix of order 3 x 3 is commutative with every square matrix of

order 3 x 3 and trace(A) = 18, then |A| is equal to
(A) 6 (B) 36
(C) 216 (D) 27
If A and B are two matrices of order 3 such that AB =0 and A*> + B =1, then |A” +

B? is equal to :

(A) 0 (B) 1

© 9 (D) 3
1 2 2

If3A=|2 1 —2|and AAT=1, then x + y is equal to :
X 2y

(A) -3 (B) -2

© -1 (D) 0
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17.

18.

19.

20.

21.

22,
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If A"BA = O, where A is 3 X 1 column matrix, then the value of B| is equal to :
(A) 1 (B) -1
© 3 (D) 0
5 109 .
IfA= , then [A'® — 5A%)] is equal to :
1 22
(A) 0 (B) 1
(C) 107 (D) -109

11
IfA= {O 1},then |A+A2+ A3+ A%+ Adisequal to :

A) 1 (B) 25
(©) 30 (D) 32

Let a non singular square matrix A satisfy A*> — 8A = O, then the inverse of matrix

A? +1is equal to :

(A) T (A*+3D) B) 5(1-A)
9 9

©) %(81 —A?) (D) l(91 —A?)
3 9

A is a real, non zero, skew symmetric matrix of order 3 x 3, A is a non zero scalar

and X be a non zero column matrix such that AX = AX, then A must be.

(A) An integer (B) A rational

(C) An irratioinal (D) Imaginary

If A and B are two square matrices of the same order and
(A+B)"="C A™+"C A™'B+"CA"*B*+...... +mC__ AB™'+™C B™
(m is a positive integer), then

(A) AB=BA (B) AB+BA=0

(C) A»=0,B"=0 (D) |A|=00r B|=0



cos® sin® {1 O_‘
_ — — T T(n g .
23. IfA= sin® —cosH ,B= -1 1J,C—ABA, then ATC"A is equal to :
(ne N,n>5)
1 0 11
(A) (B)
-n 1 | —n 1
M 0] [0 1
C D
© Ln IJ (D) | —n 0}

24. If Ais a skew symmetric matrix, then
B=I-A)I+A)!'is
(A) Idempotent matrix (B) Involutary matrix

(C) Orthogonal matrix (D) Symmetric matrix

25. The number of 2 x 2 matrices A, having real numbers as elements satisfying
A+A'=Tand AA"=1

(A) 0

©) 2

(B) 1
(D) Infinite

217
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SECTION-2

¢ ONE OR MORE THAN ONE CORRECT QUESTIONS

1.

Let B be the set of all possible 2 x 2 matrices A of integer entries such that AAT = |,

where | = Lo , then
0 1

(A) The number of matrices in set B is 4.
(B) The number of matrices in set B is 8.
(C) The number of matrices in set B such that |[A —1| =0 is 2.
(D) The number of matrices in set B such that |[A —1| =0 is 3

If A and B are square matrices such that AB = AA + uB, where A, u are non zero real
constants, then

(A) A—ul is invertible (B) AB=BA

(C) AB=-BA (D) B —lis invertible

Let A and B are two orthogonal matrices of order 3, then

(A) (AB)" is orthogonal, if n is odd (B) (AB)" is orthogonal if n is even
(C) ||AB|B| canbe 1 or -1 only (D) ||AB | A| can be 1 or —1 only

. Consider three square matrices A, B and C each of order n, where n is odd

satisfying AT=A — B and B"=B — C, then

(PT denotes transpose of matrix P)

(A) |C|=2"[B| (B) |A+ B|=|A-2B]|

(©) |A-C[=]|A+2B| (D) [B| =
M 1] o . 1] 17

LetA= be a matrix with non zero real entries such that A .
b <) 27

1 X X
Ai_ 1‘ ‘( ]| and A[O} [ 2} such that area of triangle OPQ = % where
LYd |7 lJ y2
P(x,,y,), Q(x,, y,) and ‘0’ is origin, then
(A) |Al=-1 (B) [A[=1

2 2 — -1 — 3 -1
(C) b2+c2=25 (D) A —L _J



6. Which of the following statement(s) is/are Incorrect.

10.

(A) If A is any non singular matrix, then (tr(A)A)™ always exists.

219

(B) If A is any square matrix of order ‘n’ such that A= A"!, then |A? + A* + A®

+......+ A% = 625 holds good for some n, neN.
(C) If A is a non singular matrix of order 2, then |adj(|A|A)| = |A]?

(D) If A is a non singular matrix of order 2, then |adj(JA|A)| = |A?

Let A and B are two square matrices such that AB = A, BA =B, then
(A% — AB + B?) is always equal to

(A) A (B) B

(€) A (D) B?

LetA= [aij]3 ., be a matrix such that a, = | 1; | , then

(A) Aisasymmetric matrix (B) 2A°*-3A=|

(C) 2A3-3A+1=0 (D) A is not an orthogonal matrix

If A and B are square matrices such that AB = B and BA = A, then

(A) Ais an idempotent matrix (B) A*+B*=A’+B?
(C) A’+B’=A+B (D) A is an involutary matrix
1 00
LetA=|2 1 o|andB= [bij] is a 3 x 3 matrix such that A'° — B = |, then
|14 2 1]
b31 +b32
(A) b—z1 =102 (B) b,,=b,,

(C) B is lower triangular matrix (D) B is upper triangular matrix
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11.

12.

13.

14.

15.

16.

LetA= [aij] be a 3 X 3 invertible matrix, where a, e {0, 1} and exactly four elements

of A are 1. If N be the number of possible matrices A, then

(A) Number of divisors of N is even (B) Sum of divisors of N is 91

(C) |adjA| can be —1 (D) |adjA| can be 1

Let A and B are commutative square matrices such that A is symmetric and B is

skew symmetric.

If A — B is non singular matrix and C = (A + B)" (A + B)(A-B) ', then
(A) A+B+C=0 (B) A-B-C=0
(C) A+B-C=0 (D)2A-C=C"

Consider a 3 x 3 matrix A whose elements a, = tan™! (tan(i + j)), I <1i,j<3, then

(A) AT=A (B) Tr(A)=12-3n
(C) Tr(A)=12—-4n (D) (adjA)? is a symmetric matrix

Let A be a square matrix of order 3 such that |A| = 2, then

(A) ladj (adj A)| =8 (B) |adj A| = 4
(C) |adj(adj 3A)| = 31224 (D) |adj 2A| = 28
IfAz{1 j,then
12 _764 0 16 _256 0
W) AR=| o BYAT=] o 256
. [0 32] ., [0 128]
© A"=| 5 o] DYAT= 18 0 |

Suppose a square matrix A satisfies A>— 5A + 71 = O. If A’ = aA + bl, then
(A) a=149 (B) a= 151
(C) b=-365 (D) b=-385



17.

18.

19.

20.

21.

22,

221

The product of 5 x 3 matrix and 3 % 5 matrix contains a variable entry x in exactly
two places. If D(x) is the determinant of the matrix product, such that D(0) =1,
D(-1)=1and D(2) = 7. Then

(A) D(1)=3 (B) D(-=3)=7

(C) D(=2)=3 (D) D(4) =20

A is a real skew symmetric matrix such that A>+ 1= O, then

(A) A is orthogonal matrix (B) Ais of even order

©) |A|=%4 (D) Ais of odd order

If A and B are non singular matrices of the same order ‘n’ and A is symmetric

matrix, then

(A) adj(adj B)=|B|"?B (B) adj A is a symmetric matrix

(C) ladj (adj B)] = [B[*"* (D) (adj A)" = (adj A")

If P and Q are symmetric non singular matrices and PQ = QP, then

(A) PQ is symmetric (B) P'Q is symmetric

(C) QP'=P'Q (D) Q'P is symmetric

If A and B are two non singular matrices of order 3 such that 2A + 3BB" =1 and B!

= AT, then
(Tr(P) = trace of matrix P)

(A) [BT— 2B+ 3B* + 3BA| = 1 (B) Tr(A" +1—AB—3B%) =6
(C) |A 3B =27 (D) |A — 3B =8
If Aor) = [cfm —n a}, o < R, then

S1in o0 cos o

3n Sm m On B
(B) (A(e)"=A(-0)
(C) adj(adj (adj A(e))) = A(-0)

(D) adj(adj(adj(adj(A(a)))) = A(a)
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23.

24.

25.

26.

27.

If A is non singular matrix satisfying A = AB — BA, then
(A) B[=0 (B) [Al=1

©) B+I=B-1 (D) B+1/=|B|
Which of the following statement(s) is/are true

(A) If A is non singular matrix of order n X n and k is a non zero scalar, then
ladj(kA)[ = (k)™ A",

(B) IfA is non singular matrix of order n % n and k is a non zero scalar, then
adj(kA)[ =k A,

(C) If A & B are two square matrices of order n X n, where A is non singular and
AB = 0, then B must be null matrix.

(D) If A and B are not null matrices, such that AB = 0, then both A, B must be

singular.

Let B is a skew symmetric matrix of order ‘n’ and A is a n X 1 column matrix, then

for matrix M = ATBA, which of the following statement(s) is/are true.
(A) M is invertible (B) M is singular

(C) M is non singular (D) M is a null matrix.
Let AoB = A’B? + B?A?, then

1
(A) If A and B are involutary, then inverse of AoB is 3 AoB.

(B) If A and B are involutary, then inverse of AoB is % AoB.

(C) If A and B are symmetric, then AoB is also symmetric.
(D) AoB =BoA
If A is a non singular periodic matrix with period 3 and A® + B =1, then

(A) AB=0 (B) |A|=1
©) [B|=0 (D) Bl=1



28. Let Aij be a 2 X 2 non singular matrix and

29.

30.

31.

32.

33.

34.

(A, | A, ALl e |A, |
0 |A,| [AL] e A, |
B=1 0 0 A, e A, |
| 0 0 0 . |A, |
then the values of A satisfying the equation |B — AI| = 0 is/are
(A) A, (B) 1A,,|
©) A, D) 1A,

If P, Q, R are square matrices such that [P| = |Q| = |R| = 1, then adj(Q 'R"P ") is
equal to, (n € N, n>5)

(A) QR™)"P (B) PR)"Q

(C) (adj P)"'(adj R)" (adj Q)™ (D) (adj P™) (adj R)" (adj Q')

Let a square matrix A satisfy A>+ A + 1= 0, then

(A) AT=—(A*+ A% (B) A7+A%=-1

C) A'=A° (D) A°+A°=-1

If all elements of a 2 x 2 matrix A are real and distinct such that |A + A'| = 0, then
(A) |A[=0 (B) [A][>0

(©) |AAT>0 (D) [A-AT>0

Let A, B, C are square matrices of same order satisfy |[A— B|# 0, A*=B* C°'A=
C’B and B*°A = A’B, then A3 + B* + C? is equal to

A) ¢ (B) (A°+BY)

€)1 (D) 0

Let A is a non singular matrix such that 3ABA™ + A =2A"'BA, then

(A) A+ B is singular matrix
(C) ABA'—A'BA is non singular matrix (D) ABA™' — A"'BA is singular matrix.

(B) A + B is non singular matrix.

Let A, B are square matrices of same order such that
AB + BA =0, then A’ — B’ is equal to

(A) (A-B) (A2+AB + B?)
(C) (A+B)(A’+AB-B?

(B) (A+B) (A2—AB - B?)
(D) (A—B) (A>— AB - B?)
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SECTION-3

¢ COMPREHENSION TYPE QUESTIONS

Comprenension (0.1 10 0.3) :

If A is a 3 x 3 matrix, then a non trivial solution X = y such that AX =2X, L ¢ R
z

yields 3 values of A say A, A, &,. For any such matrix A, ’s are called eigen values

and corresponding X’s are called eigen vectors. It is known that for any 3 % 3 marix

‘A’, Tr(A) =2, + &, + 1, and det(A) = 1 A,A,. Answer the following questions for

I 1 2
matrix A= |2 2 1
2 1 2
1. Tr(A") =
1 1
A) 3 ®) -3
© 3 (D)
2. Tr(AY)
(A) 101 (B) 128
(©) 133 (D) 149

3. Which of the following is false.
(A) There exist a non trivial solution X such that AX = (2 + /7 )X.
(B) There exist a non trivial solution X such that AX = X.
(C) There exist a non trivial solution X such that A'X = (2 — /7 )X.

(D) The total number of real values of A for which the equation AX = AX has non
trivial solution X is 3.
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Comprenension (0.4 1o 0.5) :

(104+2) (107+3) (108+8)
LetA= (109 +9) (102 +8) (103 —4) ,wherea,be {1,2,3,4,5,6,7,8, 9}.

(10°=5) (10*+b) (10°+a)
Then

4. The probability that A is odd is equal to

A o ®) 5
40
© o ©) 3

5. Let k € N such that the least prime factor of k is 7 and a = 3, b = 2. Then the least
prime factor of k + A is

(A) 2 (B) 3
(©) 5 (D) 7

Comprenension (0.6 10 0.7) :

Consider two 3 x 3 matrices A and B satisfying A = adj(B) — B" and B = adj(A) — A".
Also given that A is a non singular matrix.

(where PT denotes transpose of matrix P).

6. |A| +|B|is equal to
(A) 4 (B) 8
©) 16 (D) 128
7. AB + BA s equal to
(A) 16l (B) 21
(C) 41 (D) 81
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Comprenension (0.8 10 0.10) :

Let A be a m x n matrix. If there exists a matrix P of order n x m such that PA =1,
then P is called left inverse of A. Similarly, if there exists a matrix Q of order n X m

such that AQ =, then Q is called right inverse of A. Then

1 -1
8. Which of the following matrices is not the left inverse of matrix | 1 1
2 3
1 1
—% % 0 2 -7 3] 0 3 I 5 5 0
(A) B 1 1 O 1 1 D 7 4
11y -5 5 0 -5 5 0 —— 20
) 2 2 2 2 )
o |1 =1 2.
9. The number of right inverses for the matrix v 1 is equal to
(A) O B) 1 ©) 2 (D) Infinite

10. For which of the following matrices, number of left inverses is greater than the

number of right inverses.

1 4 33

1 2 4 3 21
) F 3 J ® 3] ©f )] o
5 4 4 4

Cowencies@on (D0 0.13): e O

Let A be the 2 x 2 matrices given by A = [aij], where a e {0, 1, 2, 3, 4} such that

a, ta,ta, ta,=4

11. The number of matrices A such that A is invertible are

(A) 12 (B) 18 ©) 17 (D) 19

12. The absolute value of difference between maximum value and minimum value of
det(A) is equal to
(A) 4 B) 5 (©€) 6 (D) 8

13. The number of matrices A such that A is either symmetric or skew symmetric or

both and det (A) is divisible by 2 are
(A)3 (B) 5 ©)7 D)9
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COPREHENSION (0.1 10 OS]
11 -4 -7
LetA=|7 _» _5|andU,V, W be 3 unit column vectors such that AU = AU,
10 4 -6

AV = uV, AW = vW and A < p < v.

14. If 0 is the angle between the vectors U and V, then |cos 6| =

V2 2
2 ®) 5 © % ® 5
15. |(6><\7).\7v‘ =
o L o L o oL
NG ®) 57 ) 772 D) 57

Conprenension (0.16 10 0.18) :

Let A be the set of all 3 X 3 symmetric matrices whose entries are 1, 1, 1, 0, 0, 0, —1

X 0 1
,—1,—1. B is one of the matrix insetAand X= |y |, U=|0|,V=10
z 0 0
16. Number of matrices B in set A is equal to
(A) 12 (B) 24 (C) 36 (D) 54

17. Number of matrices B in set A such that the system of equation BX = U has infinite

solution is
(A) 6 (B) 8 (©) 12 (D) 15

18. Number of matrices B in set A such that the system of equation BX =V is

inconsistent is

(A) 4 (B) 6 ) 8 (D) 12
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Comprenension (0.19 10 0.21) :

LetA= [aij]3x3, B=|1|[,B"=[11 1]. Let M(x) be a matrix defined
1

by M(x) =1 + xABB". Let k = the element of singleton matrix BTAB.

19. M(x) M(y) =
(A) M(x +y+xy) (B) M(x +y + kxy)
(C) M(k(x +y)+xy) (D) M(k +x +y +xy)
20. Inverse of matrix M(X) is

Ml X ) ml k) (=) x
A Ml B) M) O M7k ® M[Hkx)

21. LetR=[r,];, be defined as r,=1v 1=jand r,=pVv 1#j, where p is any scalar,

then R can also be written as
(A) pl+(1-p)BB' (B) (1 -p)I—-pBB*
(C) pl (1 -p)BB’ (D) (1 -p)I +pBB’

Comprenension (0.22 1o 0.24) :

1
Let there exists a matrix B such that ABAT =N, where A= |2
0

S =

0
0 and Nis a
1

diagonal matrix of form N = diag(n, n,, n,) where n , n, n, are three values of n

satisfying the equation |[A —nl| =0,n, <n, <n..

22. |BJis equal to
1 1 1 1
(A) 3 (B) -3 © 5 (D) —5
23. Trace of matrix A% is equal to

(A) 20 +2 (B) 3°+22-2  (C) 3*+2 (D) 3¥
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24. Matrix A satisfies
(A) A°—(n,+n)A’+nnA-nnnl=0
(B) A’~nA’+nA-nnnl=0
(C) A’~nA’+nA+nnl=0

(D) A’~nA’+nA+nnl=0

Conprenension (0.25 1o 0.26) :

1 2 3 21 3 14 13 =
Consider matricesA={4 1 2|,B=|4 1 -1|,C=|12[,D=|11[,X=|Y¥
I -1 1 2 2 3 ) 14 z

such that solutions of equation AX = C and BX = D represent two points P(x, y,, z,)

and Q(x,, y,, z,) respectively in three dimensional space. LetaplaneIT: x +y +z=9.

25. If P’Q’ is the reflection of line segment PQ in the plane IT ; then the point which

does not lie on P’Q’ is

(A) (3,4,2) (B) (5,3, 4) ©) (7,2,3) (D) (1,5,6)
26. The value of |adj(adj A)| is equal to

(A) 16* (B) 162 (C) -16 (D) —-16°

Comprenension (0.27 10 0.29) :

LetA=|2 1 0]andR,R,,R,bethe row matrices satisfying the relations R A=[1 0 0],
3 21

RA=[2 3 0]and R, A=[2 3 1].If B is a square matrix of order 3 with rows R ,

R, R, in order, then

27. IB| 1s equal to

(A)3 (B) 2 ©)1 (D)0
28.  [2A'B’ - A”BY is equal to
(A) 81 (B) 27 (C) 27 (D) 81

29.  Tr(B')is equal to
(A)5 (B) 4 ©7 (D)9
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SECTION-4

¢ MATCH THE COLUMN:

1. Let A be the matrix of order 3 such that A = [aij]3 . ;» Where
B JO for i=j

a. 7, then
! [1 for i#]
Column-I Column-II
A) [JAT+1]= (P) 0
(B) ||A*—A*+2A]|= Q) 4
©) ||A*—4A-TI| = (R) 8
(D) [|A*—8AT—-A?-6l| = (S) 64
(T) 128
2. Let A(t) = [a,] is a matrix of order 3 x 3 given by
2cost if 1=
a; =19 1 if |i-j|=1, then
0 otherwise
Column-I Column-II
(A) | The number of t in interval [2r, 4r] such (P) 0
that |A(t)| = 4 is equal to
(B) Q) 1
‘A(EJ‘A(A‘—RJ is equal to
17 17
(C) | The maximum value of |A(t)| + [A2t), vt | (R) 4
e R is equal to
D) | = (S) 6
(I)I A®) || A(4D) | dt is equal to
(T) 8




3. Let A, B are two square matrices such that

231

Column-I Column-II
(A) | A is non singular and AB = 0, then P) |[A=0
(B) | A and B both are not null matrices satisty Q) |B=0
AB =0, then
(C) | A= 0 for some n >2, neN, then (R) [|A]=0
(D) | B is non singular and AB = 0, then (S) |IB|=0
(T) [|A]+B|=#0
4. Column-I Column-II
(A) Let A be a square matrix which commutes | (P) 0
with a square matrix B of same order (B is
not null matrix).
If AAT =1 and BAT — ATB = KklI, then k is
equal to
(B) If Cis a 3 x 3 skew symmetric matrix and | (Q) 1
X is any column vector, then X'CX = KI,
where k is equal to
(®) Let A be an n X n square matrix given by (R) 2
[0 1 1 ... 1]
1 0 1 ... 1
I 1 01 ... 1 _
A= 1 , then in
S 1
I 1 1 ... 1 0
the inverse of A, each diaéonal element is
A —n _
equal to nh,’ then i, =
(D) In part (C), 1, = (S) -1
(T) 3
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5. Let A, B, C, D be non singular matrices of order 3 x 3 such that (AA")BC? = B" and

C?>=1and D is an orthogonal matrix such that AT and D commute with each other

and D'TA™D = A", Then

Column-I Column-II

(A) [If B=B", then |B*'*C| can be (P) -1
equal to

(B) | If (ACA")?°" = AC*AT, then k can be Q) 0
equal to

(C) ||ACA'| can be equal to (R) 1

(D) | I BBT(B')?| + [(AAT)**8| is equal to (S) 2

(T) 3




=8

SECTION-5

¢ SUBJECTIVE TYPE QUESTIONS

1.

Let A and B are square matrices both of order 3 satisfying A? + B* = (AT)?, then |B|

is equal to

(where A" is transpose of matrix A)

2i+]
LetA =[a] be a square matrix of order 3, where a, = 3 L foralli,j, 1<1,j<3.

Then lim Tr(3A +3%A, +3°A, + ... +3"A)) is equal to

n—o

Let A and B be two non singular matrices such that (AB)? = A’B?,
then BA’B™! = A", where n is equal to

NE)

. LetA= { -’ and P be a 2 x 2 matrix such that PPT = I (where I is identity

L0 1]

matrix of order 2).
IfQ=PAP"and R = [r],, = PTQ?P, then \/a is equal to

Let A be a non singular square matrix of order 2, such that |A + |A| adj(A)| = 0, then
the value |A —|Aladj(A)| is equal to

(where adj(A) is the adjoint of matrix A)

If N be the total number of non singular matrices of order 3 x 3 whose four

elements are 1 and remaining elements are zero, then [\/ﬁ ] is equal to ([.] denote

greatest integer function)

If A and B are two square matrices of order 3 such that AB = BA and A>=AB +
2B2. If the matrices, A + B and B are non singular, then |AB™!| is equal to
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8.

10.

11.

12.

13.

. Given A =[a_], , be a matrix, wherea. = § .,
ij43x3 j 1 1

[3 0 2 W { 2 w
LetA=| 1 x 5| B=|b |and C=[35 1], then the number of integral
|2 0 x| .

values of ‘b’ for which Tr(ABC) <—-18 vV x € R is equal to

Ji—j if i#]

... _..IfC. be the cofactor of a..

ifi=] ij ij
3

be a matrix such that b].j = L 3, Cy , then the value of
k=1

in the matrix A. If B = [bij]

{ﬁ

3x3

8
([.] denote greatest integer function)

} is equal to

Consider a square matrix A of order 3 such that |A| = 3. If adj(adj A) = AA, then A is

equal to

A and B are two non singular matrices such that A° =1 and AB?=BA, B = I. The

smallest value of k so that B<=1is N, then N is equal to

F 0 7“ —x l4x  Tx
LetA=|0 1 O0|andB=]0 1 0 | are two matrices such that AB =
1 =2 1 | X  —4x —2x]

(AB)' and AB = I (where I is an identity matrix). Then Tr(AB + (AB)* + (AB)* +
(AB)* + (AB)>+ (AB)") is equal to (Tr(A) denotes the trace of matrix A)

For any integer n > 5, let there are two n X n invertible matrices with real entries A,

B satisfy the equation A™' + B! = (A + B)™". If |A| = 3, then find the value of |B|.



15.

16.

17.

18.

19.

20.

21.

2=

14.

If A is a non singular matrix of order 2 such that A + adj A=A"!, then [2A™'| is equal

to :

LetS= [aij], a, € {1, 0, 1} is a 3 x 3 symmetric matrix, such that Tr(S) = 0, then

number of matrices S is equal to : (Tr(S) denotes the trace of matrix S)

If A and B are square matrices of the same order such that
|A|=|B| =1 and A(adj A + adj B) = B.
Then the value of |A + B| is equal to :

fa, aj]

dg a7 Ay
IfA =[a] A = L; ;’J LA =129 ajp A e , where a_= [log, r] (where
4 95
312 413 314
[.] denotes greatest integer function). Then Tr(A ) is equal to (Tr(A) denotes trace

of matrix A)

-1

[

1 -1 1 1
A is a 2 x 2 matrix such that A { —' = { —' and A2 { J = {O} . Find the sum of all

elements of A.

c0s6+\/§sin6 sine—\/gcose
; Q=PAPT

1
;A=[
\/gcose—sine cos9+\/§sin9 L0

and X = PT Q*P, then find the sum of elements of X.

—
| I

Let2P = [

Let A and B be matrices of size 3 x 2 and 2 x 3 respectively. Suppose that their

|_ 8 2 —2-|
productAB=|2 5 4 ‘ and BA is non singular, then find |[BA|.
-2 4 5

h)

/Q
Let A be the set of all 2 x 2 matrices L d)l whose entries are chosen from {0, 1,
c

2, 3,......,10} and satisfy the conditions a + d leaves the remainder 1 when divided

by 11 and ad — bc is divisible by 11. Determine how many members A has.
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22. Let |:an+1:|: V31 143 |:an:|,neN. Ifa =b, =1, thena, =2" where n =
bn+1 \/g—l 1+\/§ bn

23. Let Ais a3 x 3 matrices whose elements are —1 and 1 only, then number of

possible distinct values |A| can take is equal to

24. The number of 2 x 2 matrices A with elements from the set {1, 0, 1} such that A?

=11is
1
25.Let P= {(a,b)|A’ = A, whereA=|2 2|, thenn(P) =
a b
SingLe CHoice QuesTions
1. D 2. A 3.B 4. B 5. B 6. A
7. A 8. B 9. A 10. C 11. A 12. B
13. C 14. C 15. B 16. A 17. D 18. D
19. B 20. D 21. D 22. A 23. A 24. C
25. C
One or More THAN OnE CorrecT QUESTIONS
1. B,D 2. AB,D 3. ABCD 4. ABD 5. B,C,D 6. AD
7. B,D 8. A.B,D 9. AB,C 10. AL B.D 11. B,D 12. C,D

13. ACCD 14. B,CD 15. AB,C 16. A,D 17. A B,C 18. AB
19. A,B,C,.D 20. A,B,C,D 21. A,B,D 22. AB,C,D23. C,D 24. ACD
25. B,D 26. B.CD 27. AB,C 28. AB,D 29. B.C,.D 30. AB,C
31. BCD 32. ABD 33. AD 34. B,D



— 237
Coweenension Type Questions
1. B 2. A 3. C 4. B 5. A 6. C
7. D 8. A 9. D 10. A 11. B 12. D
13. B 14. C 15. D 16. C 17. C 18. D
19. B 20. D 21. D 22. B 23. C 24. D
25. A 26. A 27. A 28. B 29. C
AT THE COLUMN
1. A-P;B>T;C—>Q;D—>R
2. AoR;B->Q;C->T;D->P
3. A-Q,SST;B>RS;C>R;D->PRT
4. AP;B5P;CH>R;D>Q
5. A PR;B>R,T;C>PR;:D->S
Sussectve Tvee Quesmions
1. 0 2.9 3. 2 4. 9 5. 4 6. 6
7. 8 8.5 9. 7 10. 3 11. 63 12. 6
13. 3 14. 8 15. 189 16. 1 17. 80 18. 5
19. 52 20. &1 21. 132 22. 32 23. 3 24. 16
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DELTS
Previous Year Questions %é {ZA(’

\a
VAV
b
. If A= {a } and A% =|% P) then [ATEEE 2003]
b a B ol
(A) a=a?+b’ p=ab (B) a=a?+b% f=2ab
(C) a=a’+b* p=a’—b? (D) a=2ab,p=2a*+b’
0O 0 -1
. LetA=|0 -1 o0 |.The only correct statement about the matrix A is :
1.0 0 [AIEEE 2004]
(A) Ais a zero matrix (B) A*=1
(C) A!does not exist (D) A=-1, where I is a unit matrix
17 -1 1 4 2 2
. Let A=|2 1 -3|and10B=|-5 0 «/.IfB istheinverse of A, thenais:
17 1 1 1 2 3
[AIEEE 2004]
(A) -2 (B) 5
(€) 2 (D) -1
. IfA2— A +1=0, then the inverse of Ais : [AIEEE 2005]
(A) A+1 (B) A
(C) A-1 D)I1-A
~_[1 0] 10 : :
A= h ] J and I= 0 1/ then which one of the following holds for all n > 1, by
the principle of mathematical induction [AIEEE 2005]
(A) A"=nA-—(n-1)I (B) Ar=2""A—(n—-1)I

(C) A"=nA+ (n—1)I (D) A"=2"'A + (n-1)I
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6. If A and B are square matrices of size n x n such that A> — B>= (A - B)(A + B),

then which of the following will be always true ? [AIEEE 2006]
(A) A=B (B) AB=BA
(C) Either A or B is a zero matrix (D) Either A or B is an identity matrix
0
7. Let A= B ﬂ and B {g b}, a,b e N. Then [AIEEE 2006]

(A) there cannot exists any B such that AB = BA.

(B) there exists more than one but finite numbe of B’s such that AB = BA.
(C) there exists exactly one B such that AB = BA.

(D) there exists infinitely many B’s such that AB = BA.

5 5 «a
8. Let A= {0 o 5al.If|A% =25, then |a| equals : [AIEEE 2007]
0 0 5|
(A) 52 (B) 1
(C) 1/5 (D) 5

9. Let Abe a2 x 2 matrix with real entries. Let I be the 2 x 2 identity matrix. Denote
by tr(A), the sum of diagonal entires of A. Assume that A =1.

Statement 1 : If A # 1 and A # I, then detA =—1.

Statement 2 : [f A # I and A # I, then tr(A) # 0. [AIEEE 2008]

(A) Statement 1 is false, statement 2 is true.

(B) Statement 1 is true, statement 2 is true; statement 2 is a correct explanation for

statement 1.

(C) Statement 1 is true, statement 2 is true; statement 2 is not a correct explanation

for statement 1.

(D) Statement 1 is true, statement 2 is false.
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10.

11.

12.

Let A be a2 x 2 matrix. [AIEEE 2009]

Statement 1 : adj.(adj A) =A

Statement 2 : [adj A| = |A|

(A) Statement 1 is true, statement 2 is true; statement 2 is a correct explanation for
statement 1.

(B) Statement 1 is true, statement 2 is true; statement 2 is not a correct explanation

for statement 1.
(C) Statement 1 is true, statement 2 is false.

(D) Statement 1 is false, statement 2 is true.

The number of 3 x 3 non-singular matrices with four entries as 1 and all other
entries as 0 1s : [AIEEE 2010]

(A) atleast7 (B) less than 4
©) 5 (D) 6

Let A be a 2 x 2 matrix with non-zero entries and let A2 =1, where I is a
2 x 2 identity matrix. Define Tr(A) = sum of diagonal elements of A and |A| =
determinant of matrix A. [AIEEE 2010]

Statement 1 : Tr(A) =0
Statement 2 : |A| =1

(A) Statement 1 is false, statement 2 is true.

(B) Statement 1 is true, statement 2 is true; statement 2 is a correct explanation for
statement 1.

(C) Statement 1 is true, statement 2 is true; statement 2 is not a correct explanation
for statement 1.

(D) Statement 1 is true, statement 2 is false.



13.

14.

15.

16.

241

Let A and B two symmetric matrices of order 3. [AIEEE 2011]
Statement 1 : A(BA) and (AB)A are symmetric matrices

Statement 2 : AB is symmetric matrix if matrix multiplication of A with B is
commutative.

(A) Statement 1 is false, statement 2 is true.

(B) Statement 1 is true, statement 2 is true; statement 2 is a correct explanation for

statement 1.

(C) Statement 1 is true, statement 2 is true; statement 2 is not a correct explanation

for statement 1.

(D) Statement 1 is true, statement 2 is false.

(1 0 Ow 1
Let A=|2 1 0|.Ifu, and u, are column matrices such that Au, = (01 and
321 \0)
0
Au, =| 1|, thenu, +u, is equal to : [AIEEE 2012]
0
7] T
(A) | 1 B) |1
Lo) -1
p ]
©) |- (D) | -1
0 -1
Let P and Q be 3 x 3 matrices P # Q. If P? = Q? and P?’Q = Q°P, then determinant of
(P2 + Q% isequal to: [AIEEE 2012]
(A) -2 (B) 1
IfP=|1 3 3] isthe adjoint of a 3 X 3 matrix A and |A| =4, then a is equal to :
2 4 4
[JEE Main - 2013]
(A) 0 (B) 4

() 11 (D) 5



17. If Ais an 3 x 3 non-singular matrix such that AA’ = A’A and B=A"A’, then BB’

18.

19.

20.

21.

22,

equals
(A) B

©) I
12 2

Advance Problems in Algebra for JEE

[JEE Main - 2014]
(B) 1+B
(D) B

IfA=|2 1 -2| isa matrix satisfying the equation AA" = 91, where [ is 3 x 3

a2 b

identity matrix, then the ordered pair (a, b) is equal to:

[JEE Main - 2015]

(A) (-2,-1) B) 2,-1)

©) 2, 1) D) 2, 1)

IfA= [5: _Zb} and A adj A=A AT, then 5a + b is equal to : [JEE Main- 2016]

(A) -1 (B) 5

(C) 4 (D) 13

IfA = [ j _ﬂ,then adj (3A? + 12A) is equal to : [JEE Main - 2017]
s1 o841 [ 36 0]

A B

(A) [63 72] ® | 3
4 0 36 —32]

© 132 36 ®lo 4

1 2
Let A be a matrix such that Ae [0 3}

equals :
" 4 -32
(A) 0 36

4 0
C
N [—32 36]

is a scalar matrix and [3A| = 108. Then A?
[JEE Main - 2018]

36 0
B) |35 4
(D) (36 —32

0 4

Suppose A is any 3 x 3 non-singular matrix and (A — 3I) (A —51) = O, where [ = I?

and O = O,. If oA + BA™' =4I, then o + B is equal to :

(A) 8
() 13

[JEE Main - 2018]
(B) 7
(D) 12



28]

10 w
23. LetA= L 10 J and B = A%, Then the sum of the elements of the first column of
1

k

o

—_

Bis [JEE Main - 2018]
(A) 211 (B) 210
(C) 231 (D) 251

SECTION-2
a b

¢
1. If matrix A= {b c a } where a, b, ¢ are real positive numbers, abc = 1 and ATA
c a b

=1, then find the value of a’>+ b’ +¢’.
[JEE 2003, Mains-2 out of 60]

2. IfA= B (ﬂ and |A®|=125, then o= [JEE 2004(Scr)]
(A) £3 (B) £2
C) =5 (D) 0

3. If Mis a3 x 3 matrix, where M™ = [ and det (M) = 1, then prove that det (M —I)
=0. [JEE 2004, 2 out of 60]

a 1 0 f[a 1 1] f 2 X
4. A=|1 b d|,B=|0 d c|,U=|g|,Vv=|0],X=|y]|.
1 b ¢ Lf h z

If AX = U has infinitely many solution, then prove that BX =V cannot have a
unique solution. If further afd # 0, then prove that BX =V has no solution.
[JEE 2004, 4 out of 60]

1 0 0 1 0 0 1
5. A=|0 1 £ =10 1T 0 apgar= [E(A2 +cA+ dl)] , then the value of ¢
i

10 -2 0 0 1
and d are [JEE 2005(Scr)]
(A) -6,-11 (B) 6,11

(C) -6, 11 (D) 6,11
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\/5/2 1/2 M 1l
6. If P= ,A=|~ 1| and Q =PAPT and x = PTQ*% P, then x is equal
LV 1]
-1/2 32 -
to [JEE 2005 (Screening)]
o [1 2005 ES: 200543 6015
A) 1o 1 2005 4-2005v3
12443 1 W 1(2005 2- 3}
© 7( \/7 y R (1) R P W{
q.l_ —1 L_VDJ L|-|_L-I"\l.) LUU.)J
ComPREHENSION (3 QUESTIONS) [JEE 2006, 5 maRKs EACH]
1 00 1
7. A={2 1 0|, U,U,andU, are columns matrices satisfying. AU, = 0 0
3 2 1 0
2 2
AU, = 3 , AU, = 3| and Uis 3 x 3 matrix whose columns are U, U,, U, then
1

answer the following questions

(a) The value of | U | is
(A) 3 B) -3
(C) 32 (D)2
(b) The sum of elements of U is
(A) -1 (B) 0
©) 1 3 (D) 3
(c) The valueof [3 2 0]U (2)} is
(A) 5 (B) 5/2
(C) 4 (D) 3/2




125

8. Match the statements / Expression in Column-I with the statements / Expressions
in Column-II and indicate your answer by darkening the appropriate bubbles in the
4 x 4 matrix given in OMR.

Column-I Column-II

(A) (P) 0

2
The minimum value of X_+2X+4 g
X+2

(B) [ Let A and B be 3 x 3 matrices of real Q) 1
numbers, where A is symmetric, B is skew-
symmetric, and
(A+B)(A—B)=(A-B)(A+B). If (AB)"
= (—1)*AB, where (AB)'

is the transpose of the matrix AB, then the

possible values of k are

(C) | Leta=log, log,2. An integer k satisfying (R) 2

1< 20%3™) <2 must be less than

(D) | If sin 8 = cos ¢, then the possible values of | (S) 3
1 yis
—|0+dp——| are
T [ ¢ 2}

[JEE 2008, 6]
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ParacrAPH FOR QuesTion Nos. 9 1o 11 [JEE-2009]

Let A be the set of all 3 x 3 symmetric matrices all of whose entries are either 0 or

1. Five of these entries are 1 and four of them are 0.

9. The number of matrices in A is

(A) 12 (B) 6
© 9 (D)3
MRl
10. The number of matrices A in A for which the system of linear equations Ay |=|0
has a unique solution, is z OJ
(A) less than 4 (B) at least 4 but less than 7
(C) at least 7 but less than 10 (D) at least 10

bl
11. The number of matrices A in A for which the system of linear equations A{y J = to J
z 0

1S inconsistent, is
(A) 0 (B) more than 2
©) 2 (D) 1

12. The number of 3 x 3 matrices A whose entries are either 0 or 1 and for which the

x| |1

system A|y|=|0| has exactly two distinct solutions, is [JEE-2010]
z| |0

(A) O (B) 2°—-1

(€) 168 (D) 2
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ParaGrAPH FOR QuesTions 13 10 15

Let P be an odd prime number and T, be the following set of 2 x 2 matrices :
a b
sz{A:[ :|;a,b,ce {0,1,2....,P—1}}
c a

13. The number of A in T such that A is either symmetric or skew-symmetric or both,

and det(A) divisible by p is

(A) (p—1y B) 2(p-1)
©) (p-1+1 (D) 2p—1

14. The number of A in T such that the trace of A is not divisible by p but det (A) is
divisible by p is

[Note : The trace of a matrix is the sum of its diagonal entries. ]

(A) p-D@E-p+1) B) p’-(p-1y
©) -1y D) -1 (P*-2)

15. The number of A in T such that det (A) is not divisible by p is [JEE-2010]
(A) 2p? (B) p’-5p

(©) p-3p (D) p’ - p’
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PARAGRAPH FOR quESTION NoS. 16 T0 18 [JEE-2011]

~
o
(on
(@)
e
N 0 =
w N O
~N 9
I
| |
S
=
()
e
~
™
N

17.

18.

19.

. If the point P(a, b, c), with reference to (E), lies on the plane 2x +y + z =1, then

the value of 7a+b + ¢ is

(A) 0 (B) 12
©) 7 (D) 6

Let o be a solution of x*> — 1 = 0 with Im(®) > 0. If a =2 with b and ¢ satisfying (E),

then the value of >+ ib + ic is equal to

0o o o

(A) -2 (B) 2
©) 3 (D) -3

Let b = 6, with a and c satisfying (E). If a and B are the roots of the quadratic

equation ax> + bx + ¢ =0, then ¥ [l +l] is
n=0| O

(A) 6 (B) 7
(C) 6/7 (D)

Let M and N be two 3 x 3 non-singular skew symmetric matrices such that MN =

NM. If PTdenotes the transpose of P, then M2N? (M™N)! (MN")"is equal to
[JEE-2011]

(A) M2 (B) -N?

(C) —M? (D) MN



21.

22,

23.

122

20.

Let o # 1 be a cube root of unity and S be the set of all non-singular matrices of the

1

a b
form| @ 1 c|, whereeachofa,b, and c is either ® or ®>.
2
o 1

()
Then the number of distinct matrices in the set S is [JEE-2011]
(A) 2 (B) 6
©) 4 (D) 8

Let M be a 3 x 3 matrix satisfying

0 -1 1 1 1 0
M[1|[=]| 2 [[M|-1]|=| 1 |,and M|1|=| O
0 3 0 -1 1 12
Then the sum of the diagonal entries of M is : [JEE-2011]

Let P=[a ] be a3 x 3 matrix and let Q = [b,] where b, = 2Hal for 1<1,j<3.Ifthe
determinant of P is 2, then the determinant of the matrix Q is  [JEE-2012]
(A) 210 (B) 2"

(C) 2% (D) 213

If P is a 3 x 3 matrix such that PT=2P + I, where PT is the transposes of P and I is

X 0
the 3 x 3 identity matrix, then there exists a column matrix X = |y | |0 | such that
z 0
[JEE-2012]
0
(A) PX = {ow (B) PX=X
0]

(C) PX =2X (D) PX=-X
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24.

25.

26.

27.

1 4 4
If the adjoint of a 3 x 3 matrix Pis {2 1 7|, then the possible value(s) of the
113

determinant of P is (are) [JEE-2012]
(A) -2 (B) — 1
©) 1 (D) 2

For 3 x 3 matrices M and N, which of the following statement(s) is (are) NOT
correct? [JEE Advanced - 2013]

(A) N"M N is symmetric or skew symmetric, according as M is symmetric or
skew symmetric

(B) MN -NM is skew symmetric for all symmetric matrices M and N

(C) M N is symmeric for all symmetric matrices M and N

(D) (adj M) (adj N) = adj (M N) for all invertible matrices M and N

Let M be a 2 x 2 symmetric matrix with integer entries. Then M is invertible if

[JEE Advanced 2014]

(A) the first column of M is the transpose of the second row of M

(B) the second row of M is the transpose of the first column of M
(C) M is a diagonal matrix with non-zero entries in the main diagonal

(D) the product of entries in the main diagonal of M is not thesquare of an integer

Let M and N be two 3 x 3 matrices such that MN = NM. Further, if M # N? and
M? = N*, then [JEE Advanced 2014]
(A) determinant of (M? + MN?) is 0

(B) there is a 3 x 3 non-zero matrix v such that (M? + MN?)U is the zero matrix
(C) determinant of (M? + MN?) > 1

(D fora 3 x 3 matrix U, if (M? + MN?)U eugqals the zero matrix then U is the zero

matrix



28.

29.

30.

31.

32.

251

Let X and Y be two arbitrary, 3 x 3, non-zero, skew-symmetric matrices and Z

be an arbitrary 3 x 3, non-zero, symmetric matrix. Then which of the following

matrices is (are) skew symmetric? [JEE Advanced 2015]
(A) Y3Z* - Z4Y? (B) X*+Y*
(C) X¥Z3 - 7°X* (D) X®»+Y%
3 -1 -2
LetP=|5, ¢  |»Wherea € R. Suppose Q= [qij] is a matrix such that PQ
3 -5 0
= kI, where k € R, k# 0 and I is the identity matrix of order 3. If q,, = —% and
2
det(Q) = k? then [JEE Advanced 2016]
(A) a=0,k=8 (B) 40-k+8=0
(C) det(Padj(Q)) =29 (D) det(Q adj(P)) =213
1 0 0
Let P={ 4 1 0] and I be the identity matrix of order €3. If Q = [qij] 1S a matrix
16 4 1 N
such that P, — Q =1, then 4 79 equals [JEE Advanced 2016]
21
(A) 52 (B) 103
(C) 201 (D) 205

1 « az-‘ {X—‘ { 1 —‘

For a real number a, if the system [Oc 1 o |ly|=|-1]| of linear equations, has
o a 1|z 1

infinitely many solutions, then 1 +a +a, = [JEE Advanced 2017]

Which of the following is (are) NOT the square of a 3 x 3 matrix with real entries ?

[JEE-Advanced-2017]

170 O "100"|
A) [0 10 B) [0 -1 OJ
00 -1 0 0 -1
-1 0 0] 10 0
() |0 10 (D)|0 10
10 0 -1 0 0 1
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33. Let S be the set of all column matrices tl:; such thatb, b,, b, € R and the system
of equations (in real variables) bs
—X+2y+5z=b,
2x -4y +3z=b,
X -2y +2z=b,
has at least one solution. Then, which of the following system(s) (in real variables)
b,
has (have) at least one solution for each |b, | € S? [JEE Advanced 2018]
b3
(A) x+2y+3z=b,4y+5z=b,and x + 2y + 6z = b,
(B) x+2y+3z=b,5x+2y+6z=b,and 2x -y —-3z=b,
(C) x+2y-5z=b,2x -4y +10z=b,and x -2y + 5z =b,
(D) x+2y+5z=b,2x+3z=b,andx +4y - 5z=b,

34. Let P be a matrix of order 3 x 3 such that all the entries in P are from the set

{~1, 0, 1}. Then, the maximum possible value of the determinant of P is

[JEE Advanced 2018]

Tl ] e

1. B 2. B 3. B 4. D 5. A 6. B

7. D 8. C 9. D 10. B 11. A 12. D

13. C 14. D 15. C 16. C 17. C 18. A

19. B 20. D 21. D 22. A 23. C
SECTONE] e OO I e

1. 4 2. A 5. C 6. A 7. (@) A, (b)B, (c)A

8. (A)R(B)Q,S(C)R,S (D) PR 9. A 10. B 11. B

12. A 13. D 14. C 15. D 16. D 17. A

18. B 19. Bonus 20. A 21. 9 22. D 23. D

24. A,D 25.C,D 26. C,D 27. AB 28. C,D 29. B,C

30. B 31. 1 32. AC 33. A,D 34. 4
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COMPLEX

7 CHAPTER | NUMBERS

SECTION-1

¢ SINGLE CHOICE QUESTIONS

1.

Ifz,z, z,,...... , z_ are the vertices of an n-sided regular polygon with z as its

n
centre. Then > z* =
Lu“n

-1

where k € N, k<n
(A) 0 (B) (n— 1)z
(C) nz, (D) z§

. Let a, B be any two distinct complex numbers, then

.

+‘oc+\/oc27[32‘:

(A) |o+ B[+ o - P (B) 2(lov + B + |o = B)
(©) la?—p7 (D) (lov+ Bl + foe = BI)°
. Find the perimeter of the triangle whose vertices are the roots of the equation
(z + aPp)’ = o, where a, B are given complex numbers
(A) 343(B (B) V3| al
(C) 3o (D) 3v3|a|
. Letz, z, z, be three distinct complex numbers and a., B, y are three positive real

numbers such that
2 2 2
o
= P S , then « P I
|z, ~2z,| |z3-z/| |z,—2,] (z,-2,) (2,-2)) (2,-2,)

is equal to

(A) z,+z,+z, (B) z,+z,+7,

(©) 22,2, (D)0
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T
5. If z,, z, are two complex numbers such that [z z | = J2 and arg(z,) — arg(z,) = 1
then z,z, is equal to

(A) 1+i (B) -1 +i

(C) -1-1 (D) 1-1

.~..a b ¢ .
6. Ifa,b,c,a, b, c are non zero complex numbers satisfying —+—+—=1+1 and

b 2 2 Cz 4 1 G
4 1, % :
L4+ 1420, then —+—+— is equal to
a b ¢ a, b ¢ .
(A) 2+2i (B) 2i
(C) 2-2i (D) 2
- z—-z) .
7. If z lies in 4™ quadrant, then arg( ) is
2019
(A) 0 ®) =
2
© (D) ©

8. Itis given that complex numbers z and z, satisfy |z | = 2 and |z | = 3. If the included

|z, +2, |
angle of their corresponding vectors is 60°, then 21 +7Zy ) _
Zl +2z 2
V133 31
@& == B) -
7 7
© = (D) —

9. LetA={z:(1+2))Z +(1-2i)z+2=0} and
B={z:(3+2i)Z + (3 -2i)z+3 =0}, then
(A) n(AB)=0 (B) Ac B
(©) n(AnB)=1 (D) B A



Complex Numbers

10.

11.

12.

13.

14.

15.

If z,, z,, z, are complex numbers such that |z | =1, [z,| = 2, |z,| = J3 and

z +z +z|=2thenl|3zz +zz +2zz|=
1 2 3 172 273 371

(A) 242 (B) 243
(©) V6 (D) 24/6
Letz, z), Zy....... , z_ be non zero complex numbers with [z | = [z,| = [z,| =.....= |z |,

then the number
=21+ 2) (2 +23) (23 +24) . (Zn 1+ 20 (2 +2)

21Z2)Z3..... Zh
(A) purely real (B) purely imaginary
(C) imaginary (D) nothing can be said

2017

The number of solutions of the equation z =pZz, where p is a non zero given

complex number is equal to
(A) 2017 (B) 2018
(€) 2019 (D) 2020

Let A(z,), B(z,), C(z,), D(z,) be vertices of a square, satisfy |z, — 1| = |z, — 1|

2
=lz,—1|=|z,~ 1. Thenz +z +z +z,=

(A) 0 (B) 1
©) 2 (D) 4
7z, . . . 2z, +3z,| .
If —= is purely imaginary, then |———=| is equal to
7
(A) 1 B) <
2 10
(©) 3 (D) 57

If the imaginary part of (1 —1)" (1 +1)™be negative (where n € N, n < 100), then
the sum of all the possible values of n is

(A) 625 (B) 1025

(C) 1225 (D) 1238
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16.

17.

18.

19.

20.

If |z—1i] <2 and z, = 5 + 3i, then the sum of maximum and minimum values of

iz +z)|=
(A) 7 (B) 8
©) 10 (D) 11

If |z| = 1, then the complex number — 2 + 4z lies on

(A) circle with centre 2 and radius 4 (B) circle with centre —2 and radius 4

(C) circle with centre 1 and radius 2 (D) circle with centre —1 and radius 2

Ifa, b, c, u, v, w are complex numbers representing the vertices of two triangles

such that ¢ = (1 —r)a + rb, w = (1 —r)u+rv where r is a complex number,

the two triangles

(A) have the same area (B) are similar

(C) are congruent (D) none of these

The complex number sinx + icos2x and cosx — isin2x are conjugate to each other,

for
(A) x=nm (B) x=0
() x= (n +%)n (D) no value of x (where n € I)

If o(#1) is a cube root of unity and (1 + )’ = A + Bw, then A and B are
respectively

(A) 0,1 (B) 1,1

©) 1,0 (D) -1, 1



21.

22,

23.

24,

25.

Complex Numbers

Let z and w be two non zero complex numbers such that
|z| = |w| and argz + argw = =, then z equals

(A) w (B) —w

<€ w (D) —W

Let z and w be two complex numbers such that |z| < 1, [w| < 1 and

|z +iw| = | z—iw |= 2, then z equals
(A) lori (B) ior—i
(C) 1or-1 (D)ior-1

For positive integers n, and n, the value of the expression
A+D" + 1+ +A+P2)"2 +(1+i7)™

where i =+/—1 is real if and only if

(A) n,=n,+1 (B)n,=n,—1
(C) n,=n, (D)n,>0,n,>0
-1
If|z]=1and w :Z—l where z # —1, then Re(w) is
zZ+
(A) 0 B) - 1
|z+l|2
© | — o) 2
z+1||z+1] |z+1]
Ifl,a,a,..... ,a_ _ are the n' roots of unity, then
(I-a)(l-a).... (I1-a_ )=
(A) 0 By n—1

(C) n D)n+1

257
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26.

27.

28.

29.

30.

It is given that n is an odd integer greater than three, but n is not a multiple of 3.

Then (x + 1) —x"— 1 is divisible by
(A) x*—1 (B) x*—x
C) x2—x+1 (D) x*+ x> +x

Complex numbers z, z,, z, are the vertices A, B, C respectively of an isosceles

right angled triangle with right angle at C, then (z, — z,)(z, - z,)) =
(B) (Zl 4 22)2
(C) 2(Z1 - Z2)2 (D) _(Z1 - Z2)2

Ifx=a+b,y=aa+bp, z=apf +ba where a, B are imaginary cube roots of unity

then xyz =
(A) 0 (B) a+b
(C) (a+b)a*+ab+b? (D) a* +b°

Let x and y are real numbers satisfying the equation

(1+1)x—21+(2—31)y+1 i

(3+1) (3-1)
thenx +y=
(A) 2 (B) 3
(©) -1 (D) 4

The value of the expression 1.2 — ®)(2 — ®*) + 2(3 — ®)(3 — ®?)+....+ (n— 1)

(n — ®)(n — ®?), where ® is an imaginary cube root of unity is

(A) %n(n —1)(n*+3n+4) (B) %n(n —1)(n*+3n+4)

©) %n(n + 1)(n* + 3n + 4) (D) %n(n —1D(n-2)(n-3)



Complex Numbers m

31. Ifz, = e z,=¢¥, z, =e” wherea, B,y € R and Z—1+Z—2+Z—3:1, then
Z; 43 4
cos( —y) + cos(y — a)+ cos(a —p) =
3 3
(A) 5 (B) =5
€ 0 (D) 1

32. The locus of z satisfying the inequality log, |z+1| > log, |z—-1] is

3 3
(A) Re(z) <0 (B) Re(z) >0
(C) Im(z) <0 (D) Im(z) > 0

33. Given that the equation z*> + (p +iq)z + r + is = 0 where p, q, 1, s are real and non

zero has a real root, then
(A) qrs =p* + gs’ (B) par =r*+ sp?
(C) pgs=r1q* +° (D) prs = g* + pr’

34. For any two complex numbers z, and z, and any real numbers a and b,

laz, —bz,* + |bz, +az " =
(A) (@ +b)(z,]* + [z,) (B) @+ (|2, = z,)
(©) @-b) () +1z) (D) (@ =b)(|z,F - |z,
35. The sum of all real values of x in interval [0, 27t for which the expression

. X X .
sin —+cos—+1tanx
2 2

is real is
1+2isin =
2
on
(&) () 22
4
Tn 131
c) — D) =%
© (D) =
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SECTION-2

¢ ONE OR MORE THAN ONE CORRECT QUESTIONS

1. For a given real number ‘a’, a > 0, let z satisfy the equation z|z| + az + i = 0 then
(A) z1s purely real (B) z is purely imaginary
(C) number of values of z s 1 (D) number of values of z is 2
2. The equation z* + az + § = 0, where a, B are complex numbers has a
(A) real root, if (G—a)(ap-ap)=(P-p)
(B) real root if (& —a)(ap+ap)=(P-PB)’
(C) a purely imaginary root if (o.+a)(op + o)+ (B-PB)* =0
(D) a purely imaginary root if (o.+ a)(op —aB) +(B—B)* =0
3. Cis the centre of a given circle |z — ¢| = 1. A is a point represented by the complex

number ‘a’ inside the circle and B is a point represented by the complex number ‘b’

outside the circle, such that C, A, B are collinear and (CA)(CB) = r>. Then

2

(A) If C lies between A and B, then b =c¢ —

a—c¢
2
(B) IfC lies between A and B, thenb=c¢ + _r —
a—=¢c
2
(C) If Alies between C and B, then p =¢— _r —
a—c
2
(D) If A lies between C and B, then b=c+ _r —
a—¢

4. Letz be apoint lying on curve |z — 3 + 2i| = 4 and z, be a point lying on curve |z +
3| = 1 such that |z, — z,| is minimum, then
PN EEER ® (s
1 J10) o 1 Jio) Vo
4

(a2, 4 ~ 12 ) . 4
(C) Zz—[3+m]+l[ 2 10) (D) ZZ_[B_\A_O]H[_%N)J

—_— -



261
Complex Numbers

5. Ifz=x+1y, X,y € R and cosec™ (ILJ be defined, then z may lie on
+1i

(A) 1% quadrant (B) 3 quadrant
(C) real axis (D) imaginary axis
6. Let ‘b’ be a complex number such that |b| <1 andz, z, z,,......, z_be the vertices

of a ‘n’ sided polygon, such thatz =1 +b+b* + b’ +...+b"'Vre {1,2,3,. .nj}.

Then all the vertices of the polygon lie within or on the circle.

@) - B) o=
| 1-b| |I-D| 1-b] [1-b
1 1
Q) [z—b|=b D)|lz——|=—
(C) [z=b|=b] (D) [z=7=3
7 L — 2 4 8 2n—l 1 1\/§
. Letz=(1 + o)1 + o)1 + o) (1 + ob)....... (I+o ),nerherew=—5+T,
then z is equal to
(A) 1ifnisodd (B) 1ifniseven
(C) —»*ifnis odd (D) —@* if n is even

8. Let the equation ax* + bx? + ¢cx* + dx + e = 0 has ® and ®” as two of its roots, then

(A) the other two roots are those of quadratic equation ax*> + (b +a)x +e=0
(B) the other two roots are those of quadratic equation ax*+ (b—a)x +e=0
(C) 2(b+te)=2a+c+d

(D) 2(b+e)=a+c+d

9. Letz,, z, be complex numbers such that 7 +1z, =0 and arg(z,z,) = =, then

(A) arg(z) = 2 (B) arg(z) =

4
(C) arg(z) = —g (D) arg(z,) = %
10. If the imaginary part of the expression Ze—,;l+ Zei_el be zero, z € C, O € R, then
(A) 2], =1 (B) [z, =3
©) I,,=0 (D) |z =2
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11. Ifthe lines o,z +a,z+P; =0 and o,z +a,z+f, =0, B,, B, € R are mutually

perpendicular, then

(A) o,T@, +Tq,0, =0 (B) a,d@, =q,0,

arg| —-
o,

12. LetA(z), B(z,), C(z,), D(z,) are four distinct points in complex plane such that

s
© >

(D) arg (&] =0 orm
o

2

2z, ~z|=|z,~z|+ |Z4—Z3|, 2z,~z|=|z,~ 2|+ |z, 23\

Z,—7Z
2z,~z|=|z,~z|+|z,— 2] and Zj_Z; is purely imaginary, then
Zy—2Zy . —Z3 . . .
(A) =42 s purely real (B) 24773 g purely imaginary
(C) 3z,=z,+tz,+z, D) |z,-z|= |z, z)]

13. If® =5+1i./2 and B* =5 —i./2, then possible real values of o + [ is/are
(A) 2 (B) -2
©) 1-6 D) 1+ 46

14. If a point P(z,) lying on curve |z| = 2; a pair of tangents are drawn to curve [z| = 1

meeting it at points Q(z,) and R(z,), then

<A>[i+i+ij[_i+_i+;}g
Zy 2y Z3)\f Ly g

Zy

(C) Point with complex representation

21

(B) 3

7, +2,+7 e
Mj will lie on |z] = 1

z
(D) Point with complex representation (?1) will lie on |z| = 1.
15. If z=-2+2/3i, then z" + 222" + 2% n e N may be equal to

(A) 0O (B) 3.2
(C) 3.2 (D) 2¢n



16.

17.

18.

19.

Complex Numbers m

Let ‘7z’ satisfy the equation iz® + z> — z + 1 = 0, then which of the following may be
correrct ?
1
A) arg(z) = — B) z=—(-1+1)
(A) arg(z) = — (B) N
(©) arglz)=—7 (D) Iz =1

Let two distinct points P(z,) and Q(z,) lie on curve C : z+Z =2|z—1] such that

T
arg(z, — z,) =1 then

(A) P, Q lie on ellipse
(B) Im(z, +z,)=2
(C) P, Q lie on parabola

(D) point of intersection of tangents to ‘C’ at P and Q lie on curve Im(z) = 1

T

Consider a curve ‘C’ given by equation |z — 3 — 2i| = |Z COS(Z_ arg Z) , then
(A) represents a parabola (B) ‘C’ represents a ellipse

. 7+31
(C) point “(7+3I\J lies on (D) Point P( 2 j lies on ‘C’

\
If1,z,z,z,.....,z_, are ‘n’ n" roots of unity, then the value of
1 1 1 1 .
+ + + .t is equal to

n-1
ir 3t Z_:r 3!
(A) = (B) 171
3r—1 3r—

n3" ! 3"

-= D
-1 2 ()3n_1 2

©
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20.

21.

22.

23.

24.

25.

Let points P(z,), Q(z,) and R(z,) be three points in argand plane such that

1z, +z,| =|z,| - |z,| and |(1 = 1)z, +iz,| = |z | + |z, — z | , then

(A) |z,-z| =z, +z, -2z

(B) P, Q, R are vertices of right triangle

(C) P, Q, R are vertices of equilateral triangle

(D) P, Q, R lie on circle with radius %‘23 —22‘

If |2z + 5| = |6z — 9], then |z]* = a Re(z) + b, where a and b are real numbers, then
(A) a=4 (B) 4(a+b)=9

(C) 2(a+b)=9 (D)a+4b+3=0

If the principle argument of complex number (—1 + 1)’ is il and the equation z> —

az+b+2i=0hasareal root. [fa=(1+1)™, b € R, then possible roots of equation

are
(A) 2+i (B) -1
(C) 2 (D) -1 +i

Let points A(z)), B(z,), C(z,) are 3 distinct collinear points such that B lies between
A & C, then

‘ZS|—‘22‘2‘Z3|—‘21‘
|23 =2, | |23~ 7, |

(A) ‘Z3|_‘ZQ‘S‘Z3|_‘ZI‘ (B)
|2y -2, | |23 -2, |

NN E2 A BN
(73— 7y | |2y — 74 |

2zl =la| |z ~[z]
(2317 | 12y~ 27, |

(©) (D)

Let a, b, ¢ be distinct non zero complex numbers with |a| = |b| = |c| and each of the
equations az’ + bz + ¢ = 0 and bz? + ¢z + a = 0 has a root having modulus 1, then
(A) b*=ac (B) c*=ab

(C) la=b|=|b—c|=]|c—a] (D) a>=bc

Letz, z,, z, be complex number such thatz +z, +z, =0and |z | = |z| = |z = 1,

12 72
then

(A) zP+zr+z’ =1 B)z+z>+z’=0

2 2 2
V4 z z
1 + 2 + 3

©

=3 (D) zz,+zz,+z2z2 =0
7,7y 7377 747



27.

28.

29.

Complex Numbers m

26.

The locus of point P(z) such that z, z> and Z* are the vertices of a right angled

triangle can be
(A) line, Re(z)=-1,z# -1
(B) line, Re(z)=0,z#0

(C) circle with centre (1) and radius 1, z# 0

1
(D) circle with centre (—lj and radius = 5z -1 0

AN -/

If the equation x2 + (p + ip")x + (q + iq") = 0 has two equal roots, then (p, p’, q, q" are

real)
(A) p>+ (p)’=4q (B) pp’ =4q'
(C) P>~ (p")* =4q (D) pp' =2q'

Let A(z)), B(z,), C(z,) are points in complex plane such that z |z, — z,| - z,|z, — z,| -

z|z, —z,| = 0, then which of the following may be correct?

A
(A) A, B, C are collinear such that A lies between B and C
(B) A, B, C are collinear such that B lies between A and C
(C) A, B, C are collinear such that C lies between A and B

(D) O(0) is the centre of circle which touches the sides of triangle ABC.

Letz, z,, z, be three distinct non zero complex numbers, then

(A) there always exist real numbers p, q, r such that pz, + qz, + 1z, =0

(B) ifpz, +pz, +1z,=0andp+q+r=0,p,q,1, € R, thenz, z, z, are collinear.

(C) there always exist complex numbers p, g, 1 such that pz, + gz, + rz, = 0 and
ptq+r=0

(D) there always exist real numbers p, g, r such that pz + qz, +rz, = 0 and

ptq+r=0
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30. Let A(z)), B(z,), C(z,) are the vertices of an equilateral triangle, then

31.

32.

33.

2w

(A) z, +z,o+7z,0°=0 or z +z0*+zw0=0, where gp=¢ 3

1 1 1
(B) + =+ = O, Where 7 = m
£ — Zl 7z — Zz 7 — Z3 3
1 1 1
(©) + + =0
) =7y Zy—Z3 37
1 1 1 |
(D) |z, z, z4/=0
Z, Zy 74

Letz =1+1,z,=2~1.1f z, z, represent the points A and B. The possible Centroid
rep. of equilateral triangle ABC is/are

34243 +i3 3-23-i3

A B
() = B) —
6 6
[ 1l 1
Let2 <|z[ £4 m = minimum value of |Z+;I.M=maximum value of Z+;,then
3 5
A) m=— B) m=—
(A) > (B) 5
15 17
C) M=— D) M=—
(©) 1 (D) 4

If a, b, ¢ are real numbers and z is a complex number such that a®> + b> + ¢* = 1 and

b +ic = (1 + a)z, then 1+?Z =
1-1z
a+ib (1-c¢)
A B
) I+c ®) (a—1ib)
-1 a+ib
©) = (D) -

a—1ib l+c



3S.

36.

37.

267

Complex Numbers

34.

The centre of circle circumscribing the square ABCD is z. Let A is z,, then the

centroid of AABC can be
i i 1 1
(C) Zo(1+ij—izl (D) z0(1+ij+izl
3) 3 3) 3

The sum of smallest positive values of arguments of all the roots of the equation

z"=k,n e N,k € R, k# 0 is odd multiple of = if
(A) k<0,nisodd (B) k<0, n1is even
(C) k>0,nis odd (D) k>0, nis even

Let z, z, be non zero complex numbers, such thatz =a+1ib,z, =c +id,a, b, c, d

. . Z + Zy Zy
€ R satisfy the equation =
Z; Zy + Zy
(A) a>+c?=b*+d? (B) a2+ b*=c*+d?
(C) atleast one of a, ¢ is non zero (D) atleast one of b, d is non zero

If z =a+ib and z, = ¢ + id are complex number such that |z | = |z | = 1 and
Re(zz,) =0, then the pair of complex numbers ®, =a +ic and o, =b +id

satisfies :
(A) o =1 B) o,/ =1

(C) Re(wm,)=0 (D) Im(w;»,)=0
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SECTION-3
¢ COMPREHENSION TYPE QUESTIONS

Comprenension (0.1 10 0.3) :

1 = 2 = 2 =
Giventhatz +z,+z,=p,z +z,0 + zw’=qand z + z,0*+ z,w =1, Where ®

is usual cube root of unity and z,, z,, z,, p, q, r may be complex numbers. Then

1. Z,=
— qw? +qo’ + 2 - 2
(A) p—qo° +T1® (B) P+qO r® (C) p+quw+rm (D) P—qO+1®
3 3 3
2. z,=
p—q(o2+rw p+qw2+r(o p+qo)+rco2 p—qoo+rc02
A)——— B O D 3
3 3 3
2 2 2
L s L
X 2 2 2
21| +|z5|" + 23]
(A) 1 (B) 3 ©) 6 D) 9

Comprenension (0.4 1o 0.6) :

Let A(z)), B(z,), C(z,), D(z,) be the vertices of trapezium ABCD in argand plane.
If|z, —z,| =4, |z, - z,| = 10 and the diagonals AC, BD intersect at P. Also given that

— Tc —
arg 2475 |1 and arg Za "2 ZE.
Z3_Zl 2 Z3—Zz 4

4. Area of trapezium ABCD is equal to

70 100 140 160
A 3 B) 5 ©) 5 D) >
5. Area of triangle PCB is equal to
100 200 400 500
(A) o7 B) 51 © =7 D) 71
6. |CP—DP| is equal to
10 12 15 16

(A) NG (B) 72 © (D) Noi
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Comprenension (0.7 10 0.9) :

On the sides AB and BC of AABC, squares are drawn with centres D and E
respectively such that points C and D lie on the same side of line AB and the points
A and E lie on opposite sides of line BC. A, B, C are represented by complex

~1+i\3
— |

numbers, 1, o, ®” respectively [(02

7. Angle between AC and DE is
(8 ®) 5 © = (D) >
6 4 ) 3 ) 2
8. The length of DE is
3 V3
(A) \E (B) - (©) 3 (D) V6
9. The length of AE is
A Ih
3++3 3— \/5 3-— \/5 3+ \/5
A B — D
a) = B) — © = (D) =
Comprexension (0.10 10 0.12) :
. . . 1 .
Let the point P(z) lies on the curve ‘C’ whose equation is given by |z+—| =2 in the
z
argand plane. If ‘O’ represents origin, then
10. The largest value of OP is equal to
(A) V5 (B) V2 ©) 1+ 45 D) 1+ 2
11. Ifarg(z) = %, then the sum of all possible values of |z| is equal to
(A) /5 (B) V2 ©) 2 D) V3
12. ‘C’in argand plane represents
(A) Two concentric circles (B) Two orthogonal circles

(C) Two circles non intersecting (D) Two externally touching circles
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Comprenension (0.13 10 0.15) :

13.

14.

15.

b dlw 5w

Consider triangle ABC having vertices at points A(2elz) , B(zelﬁ) , C(zefiﬁ) .

Let the incircle of AABC touches the sides BC, CA, AB at points D (z,), E (z,) and
F(z,) respectively. Then

Let P(z) be any point on the incircle, then AP? + BP? + CP? is equal to
(A) 3 B) 9 (©) 15 (D) 18
Im (L + i + LW is equal to
Zp Zg Zy
1
A) 0 (B) 1 ©) -1 (D) 3

If the altitude through vertex A cuts the circumcircle of AABC at Q, then complex

number representing Q is

(A) -1-i (B) 1-i (©) V2421 (D) —2+2i

Conprenension (0.16 10 0.18) :

16.

17.

18.

Suppose A, B, C are three collinear points corresponding complex numbers z, = ai,
1 : : : . :

7 5 +bi, z, = 1 +ci (a, b, ¢ being real numbers), respectively. Consider a curve

‘C’” whose equation is given by z = z cos’t + 2z,cos’tsin’t + z,sint, t € R.

‘C’ in argand plane represents

(A) Straight line (B) Circle (C) Parabola (D) Ellipse
A line bisecting AB and parallel to AC meet ‘C’ in point P, then point P is given by
1 a+c—2b 1 a+c—-2b
p -1 are2) By [12*e-2b
(A) 72 ) (B) (2 1 j
1 a+c+2b 1 a+c+2b
©) (ETJ (D) (2, 1 j
Point P lies
(A) Inside AABC (B) Outside AABC

(C) On the side of AABC (D) Nothing can be said
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Comprenension (0.19 1o 0.20) :

Let p=x+y+zta(y+z—2x)
q=xtytz+ta(z+tx-2y)
r=x+ytz+ax+y-2z)

19. p? +@*>+ 12— pq—qr—rp is equal to
(A) a¥(x*+y? + 72> — Xy — yz — 7X) (B) 3a*(x> + y? + 22 — Xy — yZ — zX)
(C) 9a%(x* + y*+ 7> — Xy — yz — 7X) (D) o
20. p*+qg*+r*—3pqris equal to
(A) 3a¥(x* +y* +2° - 3xyz) (B) 9a*(x* + y* + z° — 3xyz)
(C) 27a%(x* + y* + Z° — 3xyz) (D)0

Comprenension (0.21 10 0.23) :

1 1 1 1 2 1 1 1 1 2
+ +

I == = =

an
a+® b+ c+0 d+o o a+® b+ c+0 d+o o

where ® and ®? are imaginary cube roots of unity, then

21. at+b+c+d=

(A) O (B) abcd
(C) —2abcd (D) 2abcd
22. abc +abd + acd + bed =
(A) O B) 1 ©) 2 (D) 4

1 1 1 1
+ + + =
a+l b+1 c+1 d+1

(A) O (B) 1 © 2 (D) 4

23.
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Conprenension (0.24 1o 0.26) :

24.

25.

26.

Consider z,, z, and z, are complex numbers such that z z, = 80 — 3201, z,z, = 60
and z,z, =-96 + 24i ; where i1 = \/__1 ; then

The possible value of arg(z,) is

T T T T
) ¢ ®) © 3 ©) 5
The possible value of z, is
(A) —10(1 +1) (B) 4(5-3i)
(C) 4(5+31) (D) 4(4 + 5i)

5.
|z, +z, + z,|” is equal to

(A) 79 (B) 59 (C) 64 (D) 74

SECTION-4

Martch THE CoLumn

1.

Ifz,z, z, z, are the roots of the equation z* + z* + 2> + z+ 1 = 0, then

12 52273
Column-I Column-II
@ zZ-nE@E-1)@-1)EE-1)= (P) ]
B2+ @ +) @ +D) (2 +1) = Q) 0
(©) Z) +7h+75 +7) _ (R) 1
(D) | The least value of [|z, +z,[] = (S) 4
([.] denote greatest integer function)
(T) 5
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Column-I Column-II
(A) | The least value of 8|z— 7|+ 6 |z—5|;z€ C P) 12
(B) [ The least value of Q) 13
z-7+11i z+571‘Jr z+4 .z e Cis
V2 V2 |2

(C) | Find the least value of (R) 24

|z-3—4i|+|z—i|+|z| +|]z-1|;ze C
(D) | The least value of (S) 10

|z—3P+[z—5+2if+|z—1+ifis

(T) 5++2
Column-I Column-II

(A) | If z, and z, are two non zero complex num- | (P) 1

bers such that |z z | =2 and arg z, — arg z,

T -

= > then 3iz,z, =
(B) | If z, satisfies the equation |z — 3| =4 and Q) 2

z, satisfies the equation |z + 1| + [z — 1| =

3. If m, M be the minimum and maximum

values of |z —z | respectively. Then

m+2M =
(C) [Ifz=(3—1) + A4 - 31), then the minimum | (R) 3

value of |z| is equal to (A € R)
(D) , n (S) 6

If z lies on the curve arg (z— 1) = 2 .Then

the maximum value of ||z + 2 — 51| — |z — 51|

is equal to

(T) 17
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SECTION-5

SusJecTive Type QuEsTIONS
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1. Let o be imaginary cube root of unity, then number of distinct complex numbers ‘z’

z+1 ® o’
satisfying | ®  z +o° 1 | =0isequal to
®2 1 Z+o

2. If a, B, y are cube roots of unity, then the value of [e? &% &3 _1] is equal to

3. If zis a complex number satisfying the equation |z + i| + |z — 1| = 8 on the complex
plane. Let m and M be the smallest and the largest value of |z| respectively, then
[m+M]=

([.] denote greatest integer function)

4. Let L be any line not passing through origin and P(z,) be the foot of perpendicular

from origin to the line. Let Q(z,) be any point different from P on L. Then 2 3—2
is equal to A

5. Leta, b, c are given distinct numbers, then the number of distinct values of the

expression (o + fo + yw?)?, where (a, B, y) is a permutation of a, b, ¢ is equal to

6. Ifz,, z,, z, be the vertices of AABC, taken in anticlockwise direction and z its
Zy—2; |sm2A N (zg—2z3) sm2C
sm2B  (zj—z,)sm2B

circumcentre, then is equal to

Zp—12Zy



10.

11.

12.

13.

14.
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7.

Let o be a complex number such that |a| = 1. If the equation oz + z+ 1 =0 has a

a+b

C

purely imaginary root, then tan*(arg o) = , where a, b, ¢ are coprime natural

number, thena+b+c =

8 ,(rm 8 (11 a
Leta= Ztan 17 and b= Htan 17 ) then 5 is equal to :
r=1

r=1

75-27z,z,

z,—-z,

2

5 :
If z, z, are complex numbers such that |z | = 3’ then is equal to

Find the value of |3k|, k € R so that line joining A(-5 + 7i) and B(-2i) is
perpendicular to the line joining C(1 — 3i) and D(4 + ik).

Consider the set, A= {z e C|z=x—-1+xi,x € R}

Find the number of complex numbers z, z € A such that |z| < |o| for all ® € A.

Let z € C with Re(z) > 1, then 1 < L. Find the smallest value of L.

4

Letz, z,, z, be complex numbers with |z | = |z,| = |z,| =, r > 0. The maximum
value of |z, —z | |z, — z,| + |z, - 2] |z, - z | + |z, — 2| |z, — z,| is equal to Ar?,

then A is equal to

Let R be the region formed by the set of point P(x, y) in the complex plane such
that |z < J10 where Re(z) = \x? +4,Im(z) = /y _ 4 - Then the area of region R
is equal to /N, where N =
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15.

16.

17.

18.

19.

20.

21.

Advance Problems in Algebra for JEE

If|z|=1,|z| =2, |z, = 3, then

lz, +z,*+z] + |-z +z,+ 2] +|z, -z, + 2| + |z, + z,— z,*is equal to

If cosO, + 2cos0, + 3cos0, = 0 = sinf, + 2sinb, + 3sinb,, then sin30, + 8sin36,

+27sin30, = Asin(0, + 0, +0,), where A =

Let a, B are real numbers, and

((cosa + isina) + (cosP + isinP))” + ((cosa — isina) + (cosP — isinf3)’

o—B
o=p

2

=2m cos7( } cos(n(a. + 3)), then m + 2n =

1 5 2
Ifz+—=\/§,thenz ZI+L =
z r=1 Zr

Given that f(z) = the real part of complex number z. For example f(-5 + 21) = -5.

is equal to

The value of GZm:]ogz ‘f((l +1J§)n)
n=1

z' z z’ z'
If z is the imaginary 5% root of unity, then + + + =
ginary Y l+z* 1+z 1+z* z+zZ

Let a, b, ¢ are positive integers which satisfy ¢ = (a + ib)* — 107i, thena + b + ¢ is

equal to



23.

24.

25.

26.
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22,

Let o, ,, @, ...... , ®_be complex numbers. A line L in the argand plane is called a
mean line for the points o , @, ...... , ®_if L contains points (complex numbers) z ,
Zyy oo ,Z_such thatZ(zi -m,) =0

i=1
For the numbers o, =32 + 1701, ®, = -7 + 64i, ®, = -9 + 2001, o, = 1 +27i and o,
= —14 + 431, there is a unique mean line with y-intercept 3. Then the slope of this

mean line is equal to

The sets A= {z|z'® =1} and B = {o|w*®= 1} consider the set C = {zw|z € A and

o € B}. How many distinct elements are in C?

Let A be the area of region in argand plane that consists of all points z such that

40
both 4—20 and — have real and imaginary parts between 0 and 1. Then [A] is equal
10 z

to ([.] denote greatest integer function).

The equation z'° + (13z — 1)'? = 0 has 10 complex roots z, 7, z,, Zys weeeee ) Zsy Zg -

1 1 1 1.
+ is equal to

Then the value of ——+—— 5 5 2
‘21‘ ‘Zz‘ ‘23‘ ‘24‘ ‘25\

Let P be the product of the roots of equation z° + z* + z* + z> + 1 = 0, that have
positive imaginary part and if P = r(cos0° + isinf°), where r > 0 and 0 < 0 < 360.

Then 0 is equal to
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27.

28.

29.

30.

31.

32.
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A function f is defined on the complex numbers by f(z) = (a + bi)z, where a and
b are real numbers. This function has the property that image of each point in the
complex plane is equidistant from that point and the origin. Given that |a + bi| = 8

and that 2 = ™ | where m and n are relatively prime positive integers, find m +n.
n

Let F(z) = Z—+1 for all complex numbers z=#iand letz = F(z_ ) foralln € N.
z—1

Given that z, =L+i andz, =a+ib, wherea,b e R,finda+b.

2020

The polynomial P(x) = (1 + x + x* +........... + x!'7)2 — x'"has 34 complex roots of the
_1(2ma,)
formz =r, ©
. m . :
r.>0. Given thata +a, +a, +a, +a, = —, where m and n are relatively prime

n

natural numbers, then m + n =

There is a complex number z with imaginary part 164 and a positive integer n such

that =4i. Find n.

71 n
LT i

For how many positive integers ‘n’ less than or equal to 1000 is

(sint + icost)" = sin(nt) + icos(nt) true for all real t ?

The polynomial f(z) = az>*'® + bz>*'7 + ¢z?°!¢ has real coefficients not exceeding

2019 and f[l_!_z“@} = 2015 + 2019 V31 Find the remainder when f(1) is divided

by 1000.
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SingLe CHoice QuesTions

1. C 2.D 3.D 4. D 5.D 6. B
7. B 8. A 9. C 10. D 1. A 12. C
13. D 14. A 15. C 16. C 17. B 18. B
19. D 20. B 21. D 2. C 23.D 24. A
25. C 26. D 27. A 28. D 29. A 30. B
31. D 32. A 33. C 34. A 35. C
ORonMone Tuaw Onc Commecruestoiadlyy”’ =~ 0 A N BN
1. BC 2. AC 3. AD 4. B,D 5. AB 6. A.B
7. B,C 8. B.D 9. A,D 10. C,D 1. AC  12. BCD
13. BCD  14. ABCD 15. AC 16. BCD 17. BCD 18. AD
19. BC  20. ABD 21. BD 22. C,O  23.BC  24. ABCD
25. BC,D 26. ABD 27. C,D 28. AD  29. AB  30. ABCD
3. D 32.AD 33 AB 34. BC  35.AD  36. BCD
37. AB,C
ke orebborials SR AU  —
1. B 2.C 3. B 4. C 5. B 6. A
7. B 8. A 9. D 10. D 11. A 12. B
13. C 14. A 15. C 16. C 17. D 18. A
19. C 20. C 21. D 22. C 23. C 24. B
25. C 26. D
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MatcH THe CoLumn

1. A>T;B—>R;C—>P;D—>Q
2. A->P;B>P;C>T:;D—>S

3. A>S;B->T;C—>P;D>Q

SusJecTive Tyre QuEsTions

1. 1 2.0 3.7 4. 2 5.2 6. 1
7. 8 8.8 9. 45 10. 4 11. 1 12. 0.5
13. 9 14. 384 15. 56 16. 18 17. 15 18. 8
19. 179900 20. 2 21. 205 22, 163 23. 144 24. 571
25. 850 26. 276 27. 259 28. 275 29. 482 30. 697
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1. If z is a complex number of unit modulus and argument 0, then arg (; +E ) equals :

Complex Numbers

+z
(A) t—0 (B) -6
(©) g -6 (D) 6
[IIT JEE Main 2013]
2. If z is a complex number such that |z| > 2, then the minimum value of |z + 1
2

. 5
(A) Is strictly greater than % but less than 5

(B) Isequalto % [IIT JEE Main 2014]
(C) Lies in the interval (1, 2)

5
(D) Is strictly greater than 5

3. Acomplex number z is said to be unimodular if |z| =1. Suppose z and z, are complex

-2z, . . . . .
numbers such that - f* is unimodular and z, is not unimodular. Then the point
-2,Z,
7, lies on a : 1 [JEE Mains 2015]
(A) circle of radius J2 (B) straight line parallel to x-axis

(C) straight line parallel to y-axis (D) circle of radius 2
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., 2+3isin@ . . . .
4. A value of 0 for which 1T 2isn8 is purely imaginary, is : [JEE Mains 2016]
—2isin
T
A) — B) =
(A) (B) 6
1
(C) sin! ﬁ (D) sin!| —=
4 NE)
5. Let ® be a complex number such that 2m + 1 = z where z = J=3.
1 1 1
If[1 —®° -1 o°| =3k, then k is equal to : [JEE Mains 2017]
1 o o
(A) -1 (B) 1
(€) -z (D) z
6. If o, B € C are the distinct roots, of the equation x> —x + 1 =0, then a!*' + $!%7is equal
to: [JEE Main 2018]
(A) 2 B) -1
(€) 0 (D) 1

SECTION-2

334 365
1. (a) If i= /-1, then 4+5 (_E+T] +3 [_TT} is equal to :

(A) 1-if3 B) —1+i3
©) i3 (D) —i /3
(b) For complex numbers z and , prove that, | z‘z - ‘(,)|2 z=z— o if and only
if,z=w or zo =1 [JEE 99, 2 + 10 (out of 200)]
2mi

20
2. () Ifa=e 7 andf(x)=A,+ X A x¥ then find the value of,

k=1

f(x) + f(0X) + ..... + f(0’x) independent of o . [REE 99, 6]

(ii) Let o + i; o, B € R, be a root of the equation x* + gx +r=0; q,r € R. Find a

real cubic equation, independent of o and 3, whose one root is 2. [REE €99, 3]
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3. (a) If z,2,,7, are complex numbers such that ‘zl‘ = ‘zz‘ = |Z3| =

1 1 1
2, 7y 73
(A) equalto 1 (B) less than 1

(C) greater than 3 (D) equal to 3

=1, then |zl+zz+z3| is :

(b) If arg(z) < 0, then arg(—z)— arg(z) =
[JEE 2000 (Screening) 1 + 1 out of 35]

(A) n B) —-n
T n
C) - — D) —
© -3 ©) 3
. .. 2m e .
4. Given,z=cos +isin ,‘n’apositiveinteger, findtheequationwhoserootsare,
2n +1 2n+1

[REE 2000 (Mains) 3 out of 100]

5. Find all those roots of the equation z'> — 56z° — 512 = 0 whose imaginary part is

positive. [REE 2000, 3 out of 100]
6. (a) The complex numbers z , z, and z, satisfying 272, 1= e are the vertices
of a triangle which is : Z2
(A) of area zero (B) right-angled isosceles
(C) equilateral (D) obtuse — angled isosceles

(b) Let z, and z, be nth roots of unity which subtend a right angle at the origin.

Then n must be of the form : [JEE 2001 (Scr) 1 + 1 out of 35]
(A) 4k + 1 (B) 4k +2
(C) 4k +3 (D) 4k

1 1 1

1. . .
7. (a) Let 0 = ) + 1@. Then the value of the determinant || —1—-@®’ ®7|is:
1 o o'
(A) 3w B) 3o (w-1)

(©) 3w? (D) 30(1 — )
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10.

(b) For all complex numbers z , z, satisfying |z | = 12 and |z, — 3 — 4i| = 5, the

minimum value of |z, —z)]is: [JEE 2002 (Scr) 3+3]
(A) 0 (B) 2
<) 7 (D) 17

(c) Let a complex number o, o0 # 1, be a root of the equation "1 —z> —z9+ 1 =0

where p, q are distinct primes.

Show that either 1 + oo+ o?+...+o*'=0 or 1 +o+o?+..+0a4'=0, but
not both together. [JEE 2002, (5)]

(a) If z, and z, are two complex numbers such that |z | <1 <|z | then prove that

<1,

Z21—2y

. 1 n
(b) Prove that there exists no complex number z such that |z| < 3 and 2 a, z =1
r=1

where |a|< 2. [JEE-03, 2 + 2 out of 60]
(a) o is an imaginary cube root of unity. If (1 + ®*)™ = (1 + ®*)™, then least

positive integral value of m is : [JEE 2004 (Scr)]

(A) 6 (B) 5

(©) 4 (D) 3

(b) Find centre and radius of the circle determined by all complex numbers z = x +

(z-0)

7 —

1y satisfying

‘ =k, where oo =0y +i0,,, B =P +if, are fixed complex
and k # 1. [JEE 2004, 2 out of 60]

(a) The locus of z which lies in shaded region is best represented by :

p(v2-1,42)

(A) z:|z +1|>2, |arg(z + 1)| <m/4
B) z:|z —1|>2,|arg(z— 1)| < m/4
(C) z:|z +1|<2,|arg(z+ 1) <m/2
D) z:|z —1|<2,|arg(z—1)| <m/2



Complex Numbers m

(b) If a, b, ¢ are integers not all equal and w is a cube root of unity (w # 1), then the

minimum value of |a + bw + cw?| is : [JEE 2005 (Scr), 3 + 3]
(A) 0 (B) 1
V3 1
C) — D) —
© % (D) 3
(c) If one of the vertices of the square circumscribing the circle |z — 1| = V2 is
2++/3i. Find the other vertices of square. [JEE 2005 (Mains), 4]
11. If w=o +if where B # 0 and z # 1, satisfies the condition that Wl_ WZ s purely
-z
real, then the set of values of z is : [JEE 2006, 3]
(A) {z:]z] =1} (B) {z:2=7)
(©C) {z:z#1} D) {z:|z|=1,z#1}

12. (a) A man walks a distance of 3 units from the origin towards the North-East (N
45° E) direction. From there, he walks a distance of 4 units towards the North-
West (N 45° W) direction to reach a point P. Then the position of P in the
Argand plane is :

(A) 3¢i™4 +4i (B) (3—4i)e™*
(C) (4+3i)e™* (D) (3+4i)el™*
(b) If |z|=1 and z # =+ 1, then all the values of l—Zz2 lie on :
(A) aline not passing through the origin
(B) |z|=+2
(C) the x-axis
(D) the y-axis [JEE 2007, 3+3]

13. (a) A particle P starts from the point z = 1 + 2i, where i = V=11t moves first
horizontally away from origin by 5 units and then vertically away from
origin by 3 units to reach a pqintAzl. From z, the particle moves 2 unjitts
in the direction of the vector 1+ j and then it moves through an angle 5 in

anticlockwise direction on a circle with centre at origin, to reach a point z,. The
point z, is given by :

(A) 6 +7i (B) — 7 +6i

(C) 7+6i (D) - 6+7i
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14.

15.

(b) Comprehension (3 questions together)
Let A, B, C be three sets of complex numbers as defined below :
[JEE 2008, 3 +4 + 4 + 4]
A= {z :Imz 2> 1}
B={z:|z-2-i|=3}

c = {z:Re((1-1)2) =2}

(1) The number of elements in the sst AN B N Cis :

(A) 0 (B) 1
©) 2 (D) o
(ii) Let z be any pointin ANB N C. Then, |z+1—iP+|z—5—i lies
between:
(A) 25 and 29 (B) 30 and 34
(C) 35and 39 (D) 40 and 44

(ii1) Let z be any point in A N B m C and let w be any point satisfying [w —2 —i | <3.

Then, | z| —| w |+ 3 lies between :
(A) -6and 3 (B) -3 and 6
(C) -6and 6 (D) -3 and 9
Let z = cosO + i sin 0. Then the value of Z“Im(z2111 Y at0=12°is: [JEE 2009]
m=1
1 1
A B
) sin2° ® 3sin2°
1 1
D
2sin2° (D) 4s1n2°

Let z = x + iy be a complex number where x and y are integers. Then the area of the
rectangle whose vertices are the roots of the equation zz' +7zz' =350 is :

[JEE 2009]
(A) 48 (B) 32

(©) 40 (D) 80



17.

18.

19.
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Complex Numbers

16.

Let z, and z, be two distinct complex numbers and let z = (1 — t) z, + tz, for some
real number t with 0 <t < 1. If Arg (w) denotes the principal argument of a non-zero
complex numbers w, then : [JEE 2010]
(A) |lz—z|+|z—z|=|z,~z (B) Arg(z—2z)=Arg(z-z)

)

=0 (D) Arg(z—2z) =Arg (z,~-z)

2n 2n
Let o be the complex number cos EY + 1 sin?. Then the number of distinct

z+1 o o’
complex numbers z satisfying | @ z+ o’ 1 | =0isequalto: [JEE 2010]
®’ 1 z+o

[Note : Here z takes the values in the complex plane and Im z and Rez denote,

respectively, the imaginary part and the real part of z] [JEE 2010]

Column-I Column-II

(A) The set of points z satisfying (P) . ‘ 4

— . an ellipse with eccentricity — 1is
|z —ilz|| = [z + il]] 5
contained in or equal to

(B) The set of points z satisfying (Q) | the set of points z satisfying

lz+4|+|z—4|=10 Im z = 0 is contained in or equal to
(©) If [w| = 2, then the set of points | (R) [ the set of points z satisfying [Im

z=w — l/wis z|<1 contained in or equal to

(D) If [w| =1, then the set of points | (S) [ the set of point z satisfying
z=w+ 1l/wis |[Re z| <2 contained in or equal to

(T) | the set of points z satisfying |z| < 3

Let ® # 1 be a cube root of unity and S be the set of all non-singular matrices of the
1 a b
form | ® 1 ¢ |, where each of a, b, and c is either ® or w?. Then the number of
o o 1
distinct matrices in the set S is : [JEE 2011]
(A) 2 (B) 6
©) 4 (D) 8
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20.

21.

22,

Advance Problems in Algebra for JEE

If z is any complex number satisfying |z — 3 — 2i| < 2, then the minimum value of
|2z — 6+ 5i| is : [JEE 2011]

Let w =¢'™?, and a, b, ¢, X, y, z be non-zero complex numbers such that :
[JEE 2011]
atb+c=x
a+bw+cw’=y
a+tbw’+co=z
2 2 2
+|y[© +
Then the value of |X|2 |y|2 |Z|2 is :
[af” +[b]" e

Match the statements given in Column I with the values given in Column II

[JEE 2011]

Column-I Column-II

(A) Ifﬁ=j+\/§12,5=—j+\/§12 and ¢ =24/3k form ()
a triangle, then the internal angle of the triangle

o a

between 3 and b is

® | o . Q@ | o
If [(f(x)—3x)dx =a“ —b~, then the value of -

3
a
f(ﬁ) is
6
©) 22 5/6 ®) | g
The value of — | sec(mx)dx is B
n3 76
Z=wW —
(D) | The maximum value of (S) i

for| z |=1, z'1 is given by

afis)

(T)

|3




23. Match the statements given in Column I with the intervals/union of intervals given
in Column II [JEE 2011]
(A) | The set (P) | (—o0, =1) U (1,00)
{Re( 2122 ): z is a complex number,|z|=1, zlztl}
l-z
(B) | The domain of the function f(x) = sin™! (Q) | (o0, 0) L (0, )
—8(3)X_2 is
1 _ 32(X—1)
If f(0)=|—tan® 1 tan0 |, then the set z =
-1 —tan® 1
T .
w {f(e):ose<5} 1S
(D) | If f(x) = x** (3x — 10), x > 0, then f(x) is increasing | (S) [ (—eo, —1] U [1,00)
in
(T) | (==, 0] U [2, =)

24. Let z be a complex number such that the imaginary part of z is nonzero and a = z* +

25.

z + 1 is real. Then a cannot take the value :

(A) -1

1
©) 5

(B)

Alw W[~

(D)

[JEE 2012]

1
Let complex numbers o and = lie on circles (x —x)* + (y —y,)* =r* and (x — x )’ +
o

(y —y,)* = 4r*, respectively. If z = x + iy, satisfies the equation 2|z |* = r* + 2, then
[IIT JEE Advance 2013]

jof =
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26.

27.

1 1
(A) = (B) -
NG 2
© - (D) ~
NG 3
Let o be a complex cube root of unity with 0 # 1 and P = [p, ] be a n x n matrix with
p,= ', Then P? # 0, when n = [IIT JEE Advance 2013]
(A) 57 (B) 55
(C) 58 (D) 56
+1 1
Letw= and P={w":n=1,2,3,..}. Further H = {z € C:Rez >5} and

-1
H, = {z eC:Rez< 7}, where C is the set of all complex numbers. If z € PN H,

z,€ PN H, and O represents the origin, then £z Oz,= [IIT JEE Advance 2013]

T T

A) — B) —

(*) 2 (B) <

2_75 51

© 3 (D) =
Comprexension (0.28 1o 0.29) [T JEE Apvance 201 3!

1+ 1
S, ={ze C:|z|<4}, S,= [zeC:Im{L@]>O:|

migl 1—3i—z‘—

2-3 2+4/3
(A) > (B) >
e 3-3 o) 3+43

2 2



291

29. ArecaofS=
107 20T
A) — B) —
(A) = (B) =
l6m 32r
© = (D) 53~
2k 2k
30. Letz, = cos( 107t) +1 sin( 107[) ;k=1,2,..9. [IIT JEE Advance 2014]
Column-I Column-II
(P) | For each z,_there exists a z, such that z, . z,= 1 (1) | True

(Q) | There exists a ke {1, 2, ...... ,9} suchthatz .z=z (2) | False

has no solution z

(R) [ in the set of complex numbers 3) |1
1=z ||1=2 |.coenenens |1-29 |

equals
10

(S (4) |2

9
2k
1- ZCOS il equals
k=1 10

Codes :

P Q R S
(A) 1 2 4 3
B) 2 1 3 4
©) 1 2 3 4
(D) 2 1 4 3
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31.

32,

33.

34.

For any integer k, let a, = cos (%}L isin (g), where 1= V-1 . The value of the

Z| a, —a |

expression —— is [JEE Advance 2015]
p

3

2| Ay — Ay 0 |

k=1

Leta, b e R and a> + b? # 0. Suppose SZ{ZECIZ: ,te R,t;tO},Where

a +ibt

i=v-1 Ifz=x+iyand ze€ S, then (x, y) lies on [JEE Advance 2016]

1 1
(A) The circle with radius B and centre (Z’ 0) fora>0,b#0

1
(B) The circle with radius A and centre (—%, O) fora<0,b#0
a a

(C) The x-axis fora#0,b=0
(D) The y-axis fora=0,b#0

\ 1+4/3i
2

(_Z)r ZZS
Letz ,wherei= \/_1,andr,se {1,2,3}. LetP= [ 2 . | and

z
I be the identity matrix of order 2. Then the total number of ordered pairs(r, s) for

which P?=-11is: [JEE Advance 2016]

Let a, b, x and y be real numbers such that a—b =1 and y # 0. If the complex

, +b
number z = X + 1y satisfies En(az+ 1 ): ¥, then which of the following is(are)
Z

possible value(s) of x? [JEE Advanced 2017]

(A) —1+4J1-v> (B) 1—y/1+y?
(C) 1+4/1+y? (D) —1—4/1-y’



36.

Complex Numbers m

3S.

For a non-zero complex number z, let arg(z) denote the principal argument with —7
< arg(z) £m. Then, which of the following statement(s) is(are) FALSE?
. n .
(A) arg(—-1 1) = e where i= /|
(B) The function f: R — (—m, «t], defined by f(t) = arg(-1 + it) forall t € R, is

continuous at all points of R, where 1=V -1

2

(C) For any two non-zero complex numbers z and z,, arg [z

] —arg(z,) + arg(2,)
is an integer multiple of 27

(D) For any three given distinct complex numbers z , z, and z,, the locus of the

point z satisfying the condition arg

((Z _Zl)(zz — Z3)

=1, lies on a straight
(z-2,(z, —2,)

line

Let s, t, r be non-zero complex numbers and L be the set of solutions
z=x+iy(x,y € R, i =+/—1) of the equation sz +{Z +1 =0, where 7 = X —1y .
Then, which of the following statement(s) is (are) TRUE?

[JEE Advance 2018]
(A) If L has exactly one element, then |s| # [t|
(B) If|s| =|t|, then L has infinitely many elements

(C) The number of elements in L M {z:|z—1+1| =5} is at most 2

(D) Let L has more than one element, then L has infinitely many elements
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Section-1

1. D 2. C 3. D 4. D 5. C 6. D
SEcTION-2

1. (a) C 2. (DTA+TAX +TA,x"%; (i) x* +qx—1=0

@A M)A 42zt S0 0 here o 2T

. (@) (b) 72tz sin2g O, where T o

(i 3+i)
5. i1+iﬁ,T, J2i 6.(a)C, (b) D 7. (a)B; (b) B
k*B-o
9. (a) D ; (b)Centre= R

1 2 2 2 2 2 2
Radius=m\/la—kﬁl —(iC.IBF =l a)-(* =1)

10. A, ) B, (©) 2,=—3i; z,= (1-V3)+i 5 7,= (1+43)-i
1. D 12. @D; (b) D
13. @D: (b) () B; (ii) C; (iii) D

14. D 15. A 16. A,C,D 17. 1

18. A-Q, R ; B-P; C-PS, T; D-Q,R,S, T 19. A 20. 5

21. Bonus 22. A—>Q; B—>P; C—>S; D—>T

23. A->S; B—>T; C—>R; D>R; 24. D 25. C 26. B,C,D
27. C,D 28. C 29. B 30. C 31. 4

32. ACD 33.1 34. AD 35. ABD 36. ACD
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CHAPTER | LOGARITHM

SECTION-1

¢ SINGLE CHOICE QUESTIONS

1. Iflog,5 =aand log,6 = b, then log,2 is equal to :

(A) 2ab + 1 B) 355
1 1

2ab+1 (D) ab—1

©

2. Let (x,y) be the solution of following equation
[5(x+ 1)]"3=(2y)"2and (x + 1)""2= 5"V then x is equal to :

1 1
(A) = B) =3
5
4 4
C — D) ——
©) 5 (D) 5
3. The value of ab if logga + log,b*= 5 and loggb + log,a® = 7 is equal to :
(A) 64 (B) 256
(©) 512 (D) 1024

4. Letx,y,z and w be positive numbers such that log w =24, logyw =40 and logxyzw
=12, then log w =
(A) 120 (B) 40
(C) 80 (D) 60
5. The value of log,x if log, (loggx) = log,(log,x) is equal to :
(A) 27 (B) 33
©) 3 D) V3
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2 3

6. The number ¢t 5 is equal to
log 4(2000)”  log 5(2000)
1 1
A) — B) —
(A B)
1
©) 5 (D) 1

7. If logea + logb + log,e = 6, where a,b and ¢ are positive integers that form an

increasing G.P. and b — a is the square of an integer. Thena+b +c =
(A) 97 (B) 101

(©) 109 (D) 111

3
8. Suppose x € [O, g] and 108 p4sin x) (24 cOSX) = 5 Then cot® x =

(A) 3 (B) 4
©) 6 (D) 8
9. If logy,n=2 and log,(2b) =2, then the value of logb2 (2b) =
(A) 0 (B) 1
©) 2 (D) 4
10. The number of real values of x satisfying the equation

log(log;o x)+log g[log;o(x*) =2]=0 is :

(A) O B) 1
© 2 (D) 3
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SECTION-2

¢ ONE OR MORE THAN ONE CORRECT QUESTIONS

1.

Consider the equation E : 9*~2—4.37x=2/_3 =0, aeR, and S be the set of all real

values of ‘a’ for which eqn. (E) has solutions. Then values of x satisfying (E) is/are

(A) x=2+log3(2-V4+a),aeS (B) x= 2-log3(2-v4+a),aes
(C) x=2+logz(2+V/4+a),acS (D) x=2—1logz (2+vV4+a),aeS

Let x, y are positive real numbers and satisfy the system of equations

X*TY =y & y¥ Y= x2"y" where n > 0, then

2n+2—+4n+1 V1+8n —1
(A) x= = (B) x= "

Va4n+1-1 dn+1—-+/1+8n
© y= (D) y= =

. For each ordered pair of read numbers (X, y) satisfying

log,(2x +y) =log,(x* + xy + 7y?)
There is a real number k such that

log,(3x +y) = logy(3x* + 4xy + ky?)
Then possible values of k is/are :
(A) 9 (B) 12
©C) 14 (D) 21
Leta> 1, b> 1, satisfy

log, (log,(log,2) +log 24 — 128) = 128 and log (log,b) = 256, then
1
(A) a’=(128)!28 (B) b=2"
1

(C) b=2'" (D) a* = (64)%

. The possible real values of k for which the equation log, (kx) = 2log, ,(x + 2) has

exactly one solution is/are :
(A) =5 (B) 4
© 4 (D) 8
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6. Positive integers a and b satisfy the condition
log, [log (log 5, (21000))] =0

Then the possible values of a + b is/are :

(A) 501 (B) 252
(C) 128 (D) 66
7. Iflog,,5=aand log, 3 =D, then:
(A) logy,8= 33:;‘) (B) logs)8= 33;1"‘)
(C) log 43 (32) = (l‘a) (D) log4(15)= +2ba
8. The expression 2 1s equal to :
(A) 2% jf1 <a<b (B) 2if1<a<b
(C) 2°%® if1<b<a (D) 2ifl1<b<a
€ COMPRHENSION BASED QUESTIONS
Cowmprenension (0.1 To Q.3):
Let log, N=a, + B,
log, N=a, + B,
log, N =a, + B,
where o, o, and a., are integers and f3,, B,, B,€ [0, 1)
1. Number of intergral values of N if o, = 4 and a,= 2:
(A) 46 (B) 45 (C) 44 (D) 47
2. Largest integral value of Nif a,= 5, o, = 3 and o, = 2.
(A) 342 (B) 343 (C) 243 (D) 242

3. Difference of largest and smallest integral values of N if o, =5, a.,= 3 and o, = 2

(A) 97 (B) 100 (C) 98 (D) 99
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Comprexension-2 (0.4 1o Q.6) :

Let x, y and z be real numbers satisfying the system of equations
log, (xyz—3 +log,x) =5
log, (xyz—3 +log,y)=4

log, (xyz—3 +log,z) =4 then

4. x=

(A) 57100 (B) 59 (C) 580 (D) 58!
S. |logsx| + [logsy| + [log,z| =

(A) 256 (B) 260 (C) 265 (D) 271
6. z=

(A) 513! (B) 525 (C) 5132 (D) 5'3

Comprexension-2 (0.7 1o 0.9) :

Let x, y and z be positive real numbers that satisfy

2log, (2y) = 2log,, (42) =log  4(8yz) #0, then

7. x= B B 0
(A) 2° (B) 1 (C) 2? (D) 2°
8. yz=
1 1 1 1
® — B) So¢ © D) 2

5 . )
9. Xy'z= W , where m, n are relatively prime natural numbers, then m + n =

(A) 47 (B) 48 (C) 49 (D) 50




Advance Problems in Algebra for JEE

SECTION-4

¢ SUBJECTIVE TYPE QUESTIONS
1. The number of non-negative integral values of ‘a’ for which the equation

log,,(ax) —2log,, (x + 1) = has exactly one root is

3x+x3

2

1+x

2. Iff(x) = ln(

1-x

)for—1<x<1andiff
1+3x

J: k f(x), then the value of k is

3. There are N positive integers ‘b’ such that 10 <log, (log,,b) < 100. Let P be the sum

of digits of N and ‘q’ be the sum of digits of P, then [&:I is equal to (where [*]

denote greatest integer function).

4. Find the sum of all possible greatest integer values of x, xeR and x satisfies the

equation x* — x — 1 = 2% —log, (x* + 2¥)

5. Let ‘S’ be the maximum value of 8.(27)1°26% + 27(8)!°86* _ x3 for all positive values
of x. Then ¥/S is equal to

6. The number of negative integral values of x satisfying the inequality
2
X7+X .
log; | lo <018
gé[ - [ K D

7. There are N numbers of positive integers ‘n’ less than or equal to 2018 having the

property that [log,(n)] is odd. Find the largest digit of N. (where [-] denotes greatest

integer function)
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8. The maximum value of logy(75x + 100y) if x*+y* =25 is

9. Ifa, b, carein G.P. and log ¢, log, a, log b are in A.P., then the value of
7Tlog b — 2(log b)?* is equal to

10. The number of real values of x satisfying the equation

log,. . (24/2) Ix|—3 | V3 x[4242 .
25) “°12s +lo ————— |=lo — " ~"~ llog,,5 1s equal to
(25) g|x|(\/§|x|_2\/§ g5 |X|+\/§ g |x|

11. Let x, y, z are positive real numbers satisfy xyz = 103! and
log,xlog,(yz) + (log,y)(log,z) = 468 (log210)2, then the magnitude of the vector

1 7~ 2 A~ .
25 (log19 )i+ (og 19 y)j+ (og 19 2)k ) is equal to

160 (log (r+1n3)(10g(;42) 3
1y, 'Plee )l )(log3 2) (log, 162) is equal to

r=1
log( +2 ) 3

r+l

13. If2*"Y=6Y and 2* = 3(2¥ "), then x = (log,3)(log,6) , where ab is equal to

14. The number of positive roots of the equation log (x+0—1) (il): log ,, 2, where
_l_
o > 1is a real number is X

15. Assume that a, b, ¢, d are positive integers such that a°> =b*, ¢ =d?>and c —a = 19.

Then d — b is equal to
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16. How many real numbers x satisfy the equation %logz x =sin(5ntx)?

17. Find the positive integer n for which [log,1] + [log,2] + [log,3] + ... + [log,n] =

2018, where [-] denote S greatest integer function.

18. Find the remainder if the product of positive roots of \/2019x 1°82010% = x2 is
divided by 1000.

19. How many positive integers n, n < 1000 are such that [log,n] is a positive even

integer.

20. Determine the number of ordered pairs (a, b) of integers such that

log, b + 6logya=5,2<a<2019 and 2<b <2019

a,, a

21. The sequence a, a,, a,, ..

. is a G.P. of positive numbers. Given that

logg a; +logga, +loggay+...+logga;, =2006, find the number of distinct values
of a,.
22. Find b, b > 2 satisfying the equations 3log b(«/; log, x) =56 and

3 log jog, x(%) =54, where x > 1.
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Answer Key

SingLe CHoice QuesTions

1. 1 2.3 3. 8 4. 5 5.6 6. 0
7. 8 8. 4 9. 2 10. 4 11. 3 12. 4
13. 3 14. 1 15. 757 16. 159 17. 315 18. 361

19. 340 20. 54 21. 46 22. 216
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CHAPTER

QUADRATIC
EQUATIONS

SECTION-1

¢ SINGLE CHOICE QUESTIONS

1. sinx +cosx=y2—y+a

y2—y+a> \;_j VyeR

= a> V2
2. 2cos2x =a’+a

For equation to have solution

2<a?+ax<2
= a2+a-2<0
= ael[-21]
3. Put Vx =t
t-3- " <0
1 St+4
= - <
t-2

= Jx €0, 11U (2, 4]

— x € [0, 1] (4, 16]
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. . 4a b + 2¢
4. Let a, B be roots of the given equation >0=>4-3(a+B)+2ap>0

of—2a—-B+2+taf-a-2+2>0

= (a-DP-2)+(@-2)B-1)>0
If o, B both belong to (1, 2)

= (a—1)(P-2)<0and (a—-2)(B—-1)<0
N da +3b + 2 <0

which is contradiction

5. x= , Y= ::l,x+y=5,xy=1
xt+yt+ (x )t =2+ yD)2 - 2(xy)? + (x +y)t
=[(x +y)? —2xy]* - 2x%y? + (x + y)*
=(25-2)2-2+5%=1152

6 PPl _(HDE -ptD _poptl Sl 4
®' -pHp-1) pe-D'p+D) @ -p? ) 9

7. x-199x-97)-p=x-a) (x—Pp)

= (x—a)(x=PB)+p=(x—19) (x—97)
= Roots of (x —a) (x — ) =—Pare 19 and 97
8. D=(a+b+c)?—4(a®+b%+c?)=-3(a%+b?+c?) +2(ab + be + ca)
= (2% +b%+c?) —2(a?+b%+c?—ab—bc —ca)
=22 +b?>+c?)—((a-b)?> +(b—c)? +(c—a)?)
= D<0
9. (a—1x*—(a2—a)x—(a+2)x+a2+2a=0
[(a—1)x—(a+2)] (x—2a)=0

. at+ .z b+2
The roots of equations are % a and e b
1 9)



‘ Quadratic Equations

For common root

4 0

) ]=b = ab—-b—-a=2
=N (a-1)(b-1)=3
= (a,b)=(2,4)o0r (4,2)
ab+bla — abb? = 2442 = 256
Syt
a’ b*
10. A, =1-4q,
A, =P —4q,
A1+A2=p2+1—4(q1+q2)
=p?+1-4(p-1)
=(p-2)*+1>0

— atleastone of Aj, or A, >0

11. x satisfying inequality ax? + bx + ¢ > 0is (2, 3)

= a<o0
b C b C
X2+ —x+ <0 = x>+ —x+ - <0
(x-2)(x-3)=x2-5x+6<0
b C
= =-5 =6 = b=-5a,c=6a
cx2+bx+a<0 = a(6x?-5x+1)<0
= 6x2—5x+1>0 = X € / l

12. kx?-kx—-1<0VxeR

k =0 holds
OR

k<0Oand D<O0
kK2+4k<0 = ke (4,0
Hence, k € (-4, 0]



m Advance Problems in Algebra for JEE

1(1 1 1 1 1 1 j 1 1( 1 1 ]
13. —| —— + — + - =———| —-
2\x x+2 x+2 x+4 x+4 x+6 5 2\x+6 x+8

j =
2Ux x +8 5
= 2+8x-20=0
= x=-10,2
(1) 1 1)
14. LX1+—JLXZ+—JLX3+—J
X, X, X,
= XX,X3 + XX (XX (X%, % X X 1
X3 X, Xy, XXy XX XX, XX,X;

2,2 2,2 2.2 2 2 2
7(1)(2Jr)(2x3+)<1><3erlJerJrX3Jr 1

= X1X2X3 +

XX, X3 XX, X3 XX, X3

CAxi4x2 = (X Xy +X3)7 = 2 (X)X T X5X5 + X3X)) =—2(3) =6
xfx;+x;x§+x§xf=(x X+ XoX5 + X3%))% = 2% X,X5(X| F Xy +X3) =9
1) ( 1\ 9 6 1 29
X + X + X +— - _+__+_=__
= L JL FIARRES B R - -
15. Putx?— 6=t
t+ D+ (t-1)*=16

= th+6t2-7=0=(2+7) (> - 1)
= x2—6=+l1
f— X=:l:\7,:|:\,‘:)

16. Adding we get
X2+ 6y +y2+4z+72+2x=-14
= (D2 H(y 3P (2422 =0
= x=-l,y=-3,z=-2
17. Px)=ax(x—1) (x—2) ...... x—14)
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f Quacati Euations |
18. Let o be the common root
- o —4o+k =0 (1)
a+ko—-4=0 ..(2)
(2) and (1)
= (k+4)o—(4+k)=0
= a=lork=-+4
a=1= k=3

19.

20.

21.

22,

k =—4 gives both roots common
k = 3 satisfies the condition.
]

x4+ax2+bx—c=O§;‘

= 1+2+3+a=0 = aoa=-6
—=12)(3) (o) =60.=-36

— c=136

a*+ b= (a® + b?)? — 2a%b? = ((a + b)? — 2ab)? — 2a’b?

1
=4+ — +2
2h
=2+
/;l
X3-x24+x-1=0 ":T‘
= x2+1)(x-1)=0
= x=1,1,—1

. l .
If x is a root, then — is also a root
X

maximum number of distinct real roots = 5.



m Advance Problems in Algebra for JEE ‘
23. ax2+bx+c=a(x—a)x—p)

a+b+c=a<1—a><1—s)=a[1_ m ](1_“‘“]— 2

m—1 m ) mm-1)
| m om0
o — B |m—1 m | |m(m_])|
@rbiep= 0 =@(a-pP=a (ot pP-4op)
mim ))
= a? s =b? —4ac
24, f(-1)<0 = ae 1
| o o
f(1)<0 = ae 1, — (l.7) \—1 1/3’ f(x)=x"+(3a-a")x-3a
l ) \/
Hence, a € (1, )
—E/L/
25. /_1 0(5
X— — =2a

X

from graph it is clear that

2a>2=a>1

26. aX2+2bx+c=0< px2+2qx+r=O«':

X o P oa-+p

3 ) . S

2
Ale 9B [a_ﬂ
) Y +0

e - RO
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J Quadratic Equatons |
27. f(x)=ax?—(3+2a)x+6 /\
f(-3)>0 =  9a+9+6a+6>0 = a>-I 4/_3_2 = 0\
and f(4)<0 = l6a+12+8a+6<0
aS—I
= ae | :

28. LetP(x)=ax?+bx+c¢
P(x) = x has no real roots
= P(x)>xVxeR or P(x) <x VxeR
= P(P(x))>P(x)>xVxe R or P(P(x)) <P(x)<xVx eR

Hence, P(P(x)) = x has no real roots

|
29. x+ — =4a \/
A 2
-1

|
da>2 =>a>

5

0 |

, E
G,Bzzaﬂ: \Y 1.‘! 1 /\

o=>2a

30. f(x)=axZ—bx+7

f0)=7 = f(x)=0 VxeR
f-1)=a+b+ 720=a+b>-7

2
31. a( _X] +b(_—xj+c20
x+1 X +1




m Advance Problems in Algebra for JEE

32. By observation put x =—1
(6a+3b+4c)—(1la+8b+7c)+ (3c+5a+5b)=0

Equation has roots —1, —1

3¢ Sa S5b
(_1) (_1)_ Oa b + 4¢ =1

= at+tc=2b

33. f(x)=x*—ax—b
f(ll)=1-a-b=-+4
and X = 00, f(x) = o
= f(x) = 0 has two distinct real roots.

34. D>0 = aec (—»,0] U4, )

D s0ma-150 ae(l,0) A\ /
- 0N/

f0)>0 =2a+1>0=ae
Hence, a € [4, )

35. Letf(x)=x2+2(P-3)x+9
D>0=P e (-, 0] U [6, )

: \\_//

6 — <1 = Pe(2,9) 5/

d

f6)>0 = P<-
f(1)>0 = P>=2

Hence, Pe 6
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‘ Quadratic Equations

37. a’a® +ba+c=0 = ba + ¢ = —a%02
aZBZ—bp—c=0 = bp + ¢ = a2p?
Let f(x) = a?x2 + 2bx + 2¢
flo) = a2 + 2(ba. + ¢) = —a2a2 < 0
f(B) = a?p* + 2(bp + ¢) = 3a?p2 > 0

= 3Jrooty,suchthata <y<p

38. y= -
= (y-Dx2+3(y+ Dx+c(y—1)=0
D>0 = Iy + 1) > 4e(y — 1)2

Ifc<0,thenye R = c>0
= (3+2vc)y— Ve —3) (@2 —3)y-3+2c) <0

{z\/_3 3+2\/1
y €

= 5
3+24c” 24c -3
\‘__ =7 = Je=2 = c=4
39. x=a-y? y=a—x?
= X-y=x-y?> = x+ty=1
l-x=a-x! = x*-x+1-a=0
2
D>20 = 1-4+4a>0 = azl
40. f(a)=-q2(a—b)—r2(a—c)>0 A~ /

f(c)=—p*c—a)—q*(c—b) <0 /2:l \/

f(x) = 0 has 3 distinct real roots.

41. f(x)=ax?+bx+8>0 Vx € R
f(4)=16a+4b+8>0=4a+b>-2



Advance Problems in Algebra for JEE

SECTION-2

¢ ONE OR MORE THAN ONE CORRECT
1. a—-b+c>+4

atb+c<0 = —a—-b-c>0

—2b>-4 = b<2
= 9a+3b+c>5

U

—-a—b-c>0

= 8a+2b>5
8at+4>8a+2b>5

= a>l

&

2. f(x)=ax?+bx+cel Vxel

or

f(0)=cel
f(l)y=a+b+cel
f(-1)=a-b+cel

f(1) - f(-1)=2b = 2bel

4= f(l) + (1) —f(O)

f(l)+f(-1)=2(a+c) =
2ael
f(1) + f(-1) = 2k; + 1 and f(1) — f(-1) = 2k, + 1

2k, +1 2k, + 1 2k, 2k + 1

~

f(1) + f(~1) = 2k, and (1) — f(—1) = 2k, k; € I
f(2)=4a+2b +c

3. f(x)=axZ—bx+c

fl0)=cel
f(1)=a-b+c=k,
f2)=4a-2b+c=k,

ki, k, el
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‘ Quadratic Equations

a-bel
2a+2(a—b)+c=k,
= 2ael = 2bel
f(2k) =4ak —2bk +c € I kel
f2k + 1)=ak + 1)2—b(2k + 1) + c = 4ak? + 4ak +a —2bk — b+ ¢
= 4ak? + 4ak —2bk + (a—b+c) e I
= fix)elVxel

4. f(x)=x*-5x=2a
f(x)=4x3 -5 \ /
(5] () sy C g

() 0ol 03

4
0 if 2a<—3(£j3 —a<_Pag
4 16
4

. 5)3 15
Number of roots = 12 if 2a>—3(zj :>a>—gi/ﬁ

4

5)3 15
1 if 2 =—3[—] —a=-—3/10
1 a 4 a T

Frx) = 2x — 2= _20<1)
yA X X




m Advance Problems in Algebra for JEE

1 if -a<3=ae(-3,x)
Number of roots = {2 if a=-3
3 if -a>3=ae(-n,-3)

6. [a| = sin "=
. |al = — ==
4 2

Number of solutions

11
4 if a={—=——=, 1,1
{\/5 V2 }

S N,

0 if ae(-w, 1)U [—

8 f)= xe[21]

X X

Let g(t) =2bt —t2—3b% t e [0, 4]
g(t)<0Vvtel0,4]
Case-1 If b <0, then g(t) will decrease in [0, 4]

Maximum value of f(t) = f(4) = o

Il"

9. fit)=t2—6bt+b%,  te]0,4]




‘ Quadratic Equations

319

11.

13.

14.

maximum value of f{(t)

B {f(4)=16—24b+b2, 3b<2

f(0)=b’ >
e e b=2
Joivia Vb Jxoa

= ax —aZ = bx — b2
= (a-b)(x—(a+b)=0
x=a+b if azb
X € [a, o) if a=>b 12.

a> 0, b? < 4ac
b>0, ¢ < 4ab

¢ >0, a? < 4bc

= a? + b% + c2 < 4(ab + bc + ca) [~ All equal is impossible]
Also a?+b2+c2>ab+bc+eca (. a, b, c are distinct)
- S )

ab + b¢ + ca

mxZ —2(m + 2) x + m + 5 = 0 has no real roots
= m#0andD<0 = m >4
For the equation
(Mm-6)x2—2(m+2)x+m+5=0
D=4(10m+4)>0 for m>4

= Equation has two distinct real roots if m € (4, o) — {6} and one real root if m =6

Let o be the common root

= 201702 +bo + 7102 =0
and 710202 + ba + 2017 =0
Subtracting, 508502 — 5085 =0
= o==l1

Puta=+1, b=+9119



m Advance Problems in Algebra for JEE ‘

15.

16.

17.

18.

fx)=(x—a)(x—a—-b)—1 \ a atb /
\ VA
flay=fa+b)=-1 =
From graph it is clear that
root lie in internal (—o, a) U (a + b, )
p-+11
Tq= (1
| 5 (1)
15
pa= " (ptq)+16 +(2)
4pq—15(p + q) = 64
1> (15) 167 +15°
(49-15) p | =64+ = .
= (49—15) (4p—15)=481=13 x 37
4p—-15=13, 4q—-15=37 = (=713
=37 =13 =(13,7)
=13 x37 =1 =(124,4)
=1 =13 x37 = (4, 124)

Only (p, q) = (13, 7) satisfy (1)

M = 3x2 — 8yx + 9y2 —4x + 6y + 15
=2(x2—4xy +4y>) + (2 + 6y +9) + (x2—4x+ 4) +2
=2(x—2y)2+(y+3)2+(x-2)2%+2

= M>2

xtoox3+ax2ox=-"
8
Let fx)=x*-2x3+2x2 —x=x(x- 1) (x2—x+1)

f/(x)=4x3 —6x2 +4x— 1
f'x)=12x2-12x+4>0 VxeR



‘ Quadratic Equations

1 y =fx)
£ =0 \ 12 /
1 \X

0 1
Also (1 -x) = f(x) \/
2

, 3 3
If g = a< -

R 16
then equation has two real roots a, 1 — a
= Sum of all non real roots =2 —-1=1
Ifa> , then equation has 4 non real roots
= Sum of all non real roots = 2.

19. atb+c=3a =b+c=2a

3 = ab=c? orc=0 = a=0,b=0ora=3,b=6

abc=c
ab+bc+ca=3b
(a,b, ¢) =(0,0,0), (3, 6, 0)

OR c2+bc+ca=3b=c(3a) = b=ac
b+c=2a b=ac,c?=ab
b+c?=a(b+c)=2a’

2a2-c?-ac=0=(a+c)(a-c)=0
a=c=borc=-2a

= b=4a

da=-2a> = a=0,a=-2.
(a,b,c)=(-2,-8,4)
X3+ 6x2 - 24x — 64 = (x + 2)(x + 8)(x — 4)

4x2+x+4+ x*+1 31

20. ; S =
x"+1 x*+x+1 6

4><2+><+4_t X' +x+1

Let =
x*+1 x’ +1

t—3



21.

22,

W Advance Problems in Algebra for JEE

+(Lj:3_1
53

=
=3 6(t2 =3t +1)=31t—93
= 6t2 —49t+99 =0
= 6t2 —27t— 22t +99 =0
= (Bt-11)(2t-9)=0
4 +x+4 119
XX+l 370
= X2 +3x+1=0 or x2-2x+1=0
3445
X = ,1
2
X2+ (x+1)2—4x—-a=0
= 2x2-2x+1-a=0
L [
D>0 = 4+8@-1)>0 > a-12-- = a=_
Put x=0,a=1 /
x=-1,a=5
L
D=0,a=
Hence,a=1, 5, l
Let x be the common root of equation.
x3-3x+b=0 (1)
x2+bx—-3=0 -.(2)

2)xx—-(1) = bx2-b=0 = b=0orx==+1.
Put x=1, = b=2
x=-1,= b=-2

b=0,2,-2



‘ Quadratic Equations m

23. 3x3(x*—10x2+ 1) - (x* = 10x2+ 1) =0

G- E*-10x2+1)=0 = x= -

\Y

X2:5ﬂ: 2NO :‘\:" t 2

x= V3442, -V3-42,3-42,-3+42,

24. a+ (9x — 2x%)a + (x* — 9x3 + 20x2) = 0

1
B

(2X° —9x) % /4x" +81x* —36x° —4(x" —9x* +20x*)
= a= 7

a=x%—-4x, x%-5x

for real roots of x2 —4x—a=0, D>0 = 16+4a>0 a>-4

D

for real roots of x> —5x —a=0, D>0 = 25+4a>0 a>— 1

fora>—4
x=2—-+V4+a € (—:0,2), x=2+Vid+a € (2,0
5-+25+4a 5++25+4a
X=— 5 € (o, 1), xzfe@,oo)

a=0

NS AT
2+ 4/4_|_a' =w

> is impossible.

For 4 distinct real roots.

ae(4,0)u (0, o)
For 3 distinct rea roots.

a={+4,0}
For 2 distinct real roots.

ae =4

For no real roots ae



25.

26.

28.

Advance Problems in Algebra for JEE

v x| =kx y
— KT
For tangency of two curves { \
\"\ I kal
]
and = =k.
VX~
= X, —1= al
2yx, -1
|
= 2 - 1) =%, = x=2,k= -

From graph it is clear that equation has

one solution if k € (—o0, 0] U : o

. & I
two solutions if k = —

three solutions ifk € ' (). !
\ 5]

Put sinx =t

x2—ax—bx+ab=0 = Xx=a, b
Putx=ainax?—px+ab=0 = p=a+b

Putx=binax?—px+ab=0 = p=a+ab



‘ Quadratic Equations

b
29. — =3x—4x3

a

b
Put x = sin0 = sin 30 =

A

b
sinl0°is aroot = sin30° =

sin30 = sin(360° + 30°) = sin(720 + 30°)
= 30 =390°, 750°
= 6 = 130°, 250°

30. x3—ax+b=0\'/—\' a+pB+y=0
oaf + Py +ya=-a
afy=-b

Equation will have 2 positive and 1 negative root.

Let y<0<o<f and |of <[B| <yl
b —aa =—-afy+ a(af + By + ya)
= o2B + oy
=—a3<0
= b <a

3b —2aa =-3afy + 2o(af + By + yo)
=~ afy +2(e*B + a?y)
=al-2(p+v) - Py
= 2B+ 2y* + 5Py)
=—a2B+ (P +2y)
=—a(p-o)y-a)<0

= — <a

da



31.

32.

Advance Problems in Algebra for JEE

D, =b? — 4ac and D2=b2—4ac

U

D,<0and D, <0
= Equation have both roots common

1 b C

- b a
= a=c and b?<d4ac=4a?
—2[a] < |bf < 2[a
Let f(x) =ax?+bx + ¢
f-2)<0 — 4a-2b+c<0 y=adtbxte

= 4da+c<2b \-2 2

/

and f(2) <0 = 4a+2b+c<0 v

= 4da+c<-2b
4a+c<-2|b|.
R e
= (ybe —ad) x2 — (bd + ac) (y — 1)x + (ady — bc) =0
= (bd + ac)? (y — 1)> — 4(ybc — ad) (ady —bc) > 0
= y2(bd —ac)? + 2y(2a2d? + 2b%c2 — (bd + ac)?) + (bd —ac)? >0 Vy € R
= (2a2d? + 2b%c? — (bd + ac)?) — (bd —ac)* < 0
= 4(ad? + b2c? — b2d? — a%c?) (a2d? + b%c? — 2abed) < 0
= (a2 —b?) (c2—d?) (ad —bc)2 > 0
=X (a2—-b?) (c2—d?) >0
34. (x—(1-a) x - <0 Vxell1]

Letfx)=(x—(1-a) x N
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f Quacati Euations |
2
f(-1)<0 N (a—2)(a"+a-1)>0
a
[ —1-45) _
= ae|-o, V5 u[O, 1+\/§\U(2,oo)
L 2 J L 2 J
(42 - +
a“—a-— 1 : .
and f(1)<0 = L J>0 1—5 1+3
2
( 1—\/5\ (1+\/— \
= ae | —oo, )
(™2 )2
([ —1-45)
Hence, ae L— , 2\/_ U (2, ).
35. X2 +4x+3-a<0
= xe[2-~Va+l,=2+ Ja+I]
and x>~ 2x—(3-60) <0
= X € [1—\/4—6a,1+\/4—6a:|
o = —1 satisfy the condition
o = — doesn’t satisfy
If o
—2+ \,\(rlzl—\,i 60
= 7(X+6:6\,|1U f— (XZ—(:
= 4902 + 480 = 0
18
= a=0,
19
2 . 6
0= =75 is rejected [ a>——]

Hence, a=0,-1
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36. f(x) =b?x2—Dx —4ac
f(1)=b2—4ac—-D=0
other root = : which is also rational

d

roots of f(x) =0 are 1 and -

37. X XyX3Xy = 81

X1+X2+X3+X4:12

X, + X, + X, +X
= L 24 S = (xXpxgxy) 4
= X| =Xy = X3 =Xy =3
= (x=3)* =0=x*—12x3+54x2 - 108x + 81 =0
a=54,b=-108
38. x2+ax+2=0<;; o+p=-a ap=2
B
24bx+6=02  Bty=-b By =6
x2+cx+3=O<' ytoa=—c Yo =3
= (aPy)?=36 = aPy==6

fofy=6,a=1,=2,y=3, a+tb+c=-23+3)=-12

Ifapy=-6,a=-1,p=-2,y=-3, a+b+c=12



‘ Quadratic Equations

39. D<O0 = p?-q<0

! 2

X X

A=x2-2px+q = x2-2px+q—A= O/

X

[
o q-h=-22 = q=r-22<
n n 2
2
40. 8,- 2,0 :[Zaij =2 D> D %05 =0-2(0)=0
i=1 i=1 1<i<j<n
= All roots can not be real

o= —poci2 —qo,;—T
Puti=1,2, ..., nand add

pS2 qS1 —nr

—p(0) —q(0) —nr

C/J C/J CD
| I

-
41. Let tanD be the fourth root

S, —S
= tan(A + B + C + D) = tan(n + D) = tanD = ————
1-8, +8S,

= tanD =
I Li N

tanA tanB tanC = tanA + tanB + tanC

= “‘ =p—tanD
tanD
= tan?D —p tanD +s =0
+./p? —4s
= tanDZL

2
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SECTION-3

¢ COMPRHENSION BASED QUESTIONS

Comprehension (0.1 To Q.3):

Let f(x) =ax? + bx + ¢

f(0)=c,f(l)=a+b+c,f(-1)=a-b+c

o f(l)—zf(—l)’a: f(1)+2f(—1) »
Maximum value of ax+b=a+b=2
=N f(1) — f(0) = 2
f(1)— f(0) < 1—(-1)
= f(1)=1and f(0)=-1= c=-1

Least value of f(x) = f(0) =—1

= ,.h‘ =0 = b=0
= f(1)= f(-1)=1
a=2
Comprhension (.40 0.6): e
f(x) — f(—x) = 2x3 + 2bx
If(x) — f(=x)| < [fx)] + [f(=x)[ < 4
x3 +bx| <2
Putx =1, |1 +bl<2 = 3<b<l1
Putx =2, 8 +2b| <2 =  5<b<-3
=3 = fx)=x3+ax?-3x+c¢

fQ)=4a+c+2 = 4da+c=f(2)-2<0
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|
f(-2)=4a+c-2 = 4da+c=1(-2)+22>0
= 4da+c=0 (D)
f(l)y=a+c-2 = atc=1f{1)+220
f(-l)=a+c+2 = atc=1(-1)-2<0
= atc=0 ..(2)
From (1) and (2), a=0,c=0
f(x) = x3 — 3x
Comprhension{feitn.3): S ... .0 ...
f(l)y=1+a+b+c=g(l)=0
Let x> +ax?+bx+c=0 <
lta+pB=-a aff =—c
l1+a2+p2=-b (af)?=-a
2

—a=2¢C
a?=(1+a+B)*=(+a?+p>)+2a+p+ap)

a2=-b+2(-a—1-c)

=-b+2b=b
—a=c2,b=a%=c*
Also l+a+b+c=0
= 1-c2+ct+c=0

= (1+c)+c2(c—1)(c+1)=0
= (1+c)(1+c2=c?)=0

c=-1,b=1,a=-1
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Comprhension (0.9 to 0.11) :

From graph it is clear that
ke {2V2 —1} U (2, o), 2 real and distinct roots
k € {2}, 3 real and distinct roots

ke (2Vv:2 —1,2),4 real and distinct roots.

Comprhension (0.14 to 0.15) :

L

tan@ =t>0 Vée 0
ft)y=t2+t+3+a(t—1),t>0

L

14. —a< ‘; Vit>1
t+t+3 3+2 /5
—-a> | vVte(0,1)
—a<3+2V5 and-a>-3 :<
= ae(-3-2v5,3]
15. f(1)=5
= aed

Comprhension (Q.19 to 0.21) :

x* o ex?—x+1
3 -«
X +X

From graph it is clear that

19. o€

w



‘ Quadratic Equations W

20. —a< o
¥, Wt
} .
= o>
' 1
35 | L 1
21. S <-a< y ' >
I 5 -
= ) o< )
Comprhension (.22 to 0.23) :
22. xz—ax+b=O<’:/ Xz—px+q=0’\/
~ 4
a?—aa+b=0
aZ—pa+q=0
substracting Y A
(p—-a)a+b—q=0 = o=
l) 1
o+B=a, oaf=b
l 94
ot 3 =P, =q
) I{
= (@p) = =bg=a?
\ |{;
q-b ~bq
\p a
= (q—b)* =bq (p - a)*
23. xz—ax+b=0< xz—px+q=0<
atP=a af=b
2o=p a?=q

1 [‘)

b+rq=aB+o)="(@) = b+q= "
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Comprhension (Q.24 to 0.26) :

/‘
A -5x3+ax2+bx+c=0 3

X
oat+tB+6=5 = atp=-1

B+ V2)B-V2)tap+(a+P)[B+v2)+(B-~Vv2)]=a

= T+af—-6=a = af=a-1
apB+V2)+@B-V2N+T@B+V2)B=v2)(atp)=-b
60p +7(-1)=-b
= oc[3=— )

a3+ v2)B-v2)=c

C
= aff =

-

24 x+@-1)=0<
xx(al)O\\

D>0 = I-4(a-1)>0 = aS_1r
T h P
Also x2+x+ =0 <
6 N

:l-1 b) 11

D>0 = 1-— >0 = b2z
Also x2+x+-—=0¢

1¢ 7

D=0 = - 20 = cs4

5 11 7



‘ Quadratic Equations ﬁ

5 11
xt 53+ S x2+ —x+ - =0
4 > 4

Rootsare 3 +v2,3—-v2,

Comprhension (Q.27 to 0.29):

a
(1) b=xX, ¥ X3%, + (X] + X)) (X3 +Xy) = XXy T X3%, +

4
9
(2) =X xp(X3 1 Xy) T X3X4(X] T X5) == (X Xy T X3Xy)
9
1) x - +@Q)
1 a
= —-c=
2 8
27. Puta=2
b-c=1
28. f(a)= s 2
3 b
f’(a) = g *E>0 VaeR [ b<0]

f(a) = 0 holds for only one real value of ‘a’.

a’ a

29, ———(1-¢)+c=0
8 2
= a’—4a+4ac+8c=0
= a(a+2)(a-2)+4c(a+2)=0
= a2—2a+4c=0
_ da-d
= Cc= 1

U
m
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Comprhension (Q.30 to 0.31):

30. x*+ax3+bx2+ax+1=(x2+kx+1)2

= a=2k,b=k%>+2
= a+b=(k+12+1>1
y
31. x*+ax?—x2+ax+1=0
=x‘—x2+1
o 12 + Y=t
= A= n
i i X
] 1
Hence, ae w
Comprhension (Q.32 to 0.33) :
32. (x2+x2)2—2x1x2=6
= (m—4)2-2(m?-3m+3)=6
= m?+2m—-4=0
— m=—lﬂ:\‘*
AlsoD>0 = (m—4)2-4m?-3m+3)>0
= 3m?—4m-4<0 = me

Hencem= 5

3 mx; N mx; =m(xf+x§—xlxz(xl+x2))
1-x, 1-x, (1-x,)(1-x,)
~ m((m-4)’ -2(m’ -3m+3) +(m—4)(m’ -3m +3))

l+(m—-4)+m’-3m+3

m’ —8m’ +13m-2
m-—2

=m?—6m+ 1 m e =,2
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J Quadratic Equatons |
2Y 2
22—6(2)+9<m2—6m+9ﬁ[——] _6[__j+9
3 3
l<m?—6ém+1< -
k_,
Comprhension (Q.34 to 0.35) :
SRR Dx? + (Ty —4)x + (14y -3)=0
D >49y2 + 16 — 56y — 4(14y2 — 17y +3) > 0
= Ty?2 12y -4<0
= (Ty+2)(y-2)<0

y € -y
Maximum value of f(x) is 2 at x =—5

x> —5x+10

e VR, ~Dx?+5(y + Dx+10Qy — 1) =
a0 — DS Dx 102y -1)=0

Now lety =

D>0 =5@y+1)2-8Q2y?-3y+1)>0

= 11y2 - 34y +3<0
= (1ly—1)(y—3)<0
|
= y € 3

1

. Maximum value of g(x) is 3 at x =-5

= Maximum value of (g(x))®) =32 =09,
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SECTION-4

€ MATCH THE COLUMN:
1. (A) D= (2abcosC)? — 4a2b? = —4a2b? sin?C < 0
(B) D=4(b%*—ac)>0

[ azﬂ::b>@:>b2>ac}

and f(x)=ax?+2bx+c>0 Vx >0
Hence f(x) = 0 has both negative roots.
(C) f(x)=x2—(a+ Dx—(a2+4)
f(0) <0
(D) Vac >b = b?—-ac<0
D =4(b?-ac)<0
11 -30By=2(6-(-1)=14 = afy=-1

2. Zafp =

x3-2x2-x+1=0 47
~

x3=2x2+x—1forx=a, B,y
= xt=2x3+x2—x=5x2+x-2
= at+pr+yt=506)+2-6=26
X =5x3+x2-2x=11x>+3x-5 forx=a, B,y
= o’ + B> +9° =11(6) + 3(2) — 15 =157
x0=11x3+3x2 - 5x =25x2+ 6x— 11 forx=a, P,y
= ol + BO + 6 =25(6) + 6(2)—33 =129
~(4 -0 -BHE -7 =-2- )2 -B)2-7)2+ )2 +B)2+7)
= (8-2(4)-2+1)((-8-8+2+1))
=(-1)(-13) =13



J Quadratic Equatons |
3. (A) A>2and D<0 = 64—4(A2+21—8)<0
= A2 +20—-24>0
= A € (-0, —6) U (4, )
Aoe(4,0)
(B) (a2—14a+48)<0 = ac(6.8)

(C) f(x)=ax?+2bx +4c — 16

f(-2)=4(a—-b+c—4)>0

= fix)>0 VxeR
f0)>0 = ¢-4
(D) I(x - 3)(x+2)| =x+2
= x=-2 or x-3=+£(1) = x=4,2.
F\ 2.2.4

4. (A) f(t)=t>—2at+a+3, te[-1,1]

C[fMh)=4-a ae(xn0]
max {f(l) =3a+4 ae[0,x)

(B) f(t)=t2—at+2a—1, t e [0, 4]
f(4)=15-2a %sz
fmaX: a
f(0)=2a-1 522
(C) f(t)y=t2=3t+a—-1=0
a=1+3t—t
13
ae |
\ i
(D) f(t)=t2—at+2a—1
f(0)=2a-1
¢ - f(ij_w
min 2 4
f(4)=15-2a

=

0<3<4
2

N |

a=-3,1
a=3,5
t € [0, )
t e [0, 4]

= a=-3,11
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SECTION-5

¢ SUBJECTIVE TYPE QUESTIONS

1. V1 Jx x =x-1

x>1
- Jx' v =(x—1)2=x>-2x+1
= Jx | =2 —X, x = 0 (rejected)
1<x<2

x2—1=4+x%—4x

S

= X=
4
2. “bx=16 ) I '
| l |
~(a-x)y=9 ...(2)
Lab-y)=25  ..3)
_ 18 18 18b
From (2) and (1), = = =
(2) and ) U 32 ab-32
b
. " [\h
Putin(3) « b h 39 =50

ab(ab — ASO) =50(ab — 32)
(ab)% — 100(ab) + 1600 = 0 = (ab — 80) (ab — 20)

= ab = 80, ab = 20 rejected
= area of AAEF =80 — (16 +9 +25) =30
3. a=3x-x° 1
Clearly from graph \'_12 2
a=-2anda=2 9 01
....... ALY
! =3x x




341

f Quacati Euations |
4. D>0 =  4a®+3b2-4ab-4b+2<0
= (Ra-b)2+2(b-1)?<0
= 2a—b=0andb—-1=0
|
= b=1,a=
b 8
5 6:_ ,8= : = _l"
! : C 4
b2 —4ac<0
= b2 < dac
= ac>0
bl ¢
3=|-, —=4
b
= =3
b=-3a, c=4a

2b+3¢ _ —6a+12a

a a
6. A>0 = (m-2)*—(m*-3m+3)>0

= m<1
= mel[-1,1)
m( x? N x; \:m_xf+x§—xlx2(xl+xz)
kl_Xl I_XZJ i (I-x)(1-x,)

=m

—(X1 + x2)2 —2X,X, — XX, (X, +X,)
(I-x)(1-x,)

I
=)

[ 4(m-2)* - (2-2(m—2))(m> —3m +3)
1+2(m-2)+m* -3m+3

_ | 2m[2(m® —4m +4) +(m —3)(m’ — 3m + 3)]}

m2—m

=2(m?-3m+ 1) € (-2, 10]
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7. Putx=

y in equation x> —px +q=0

A"

— y23 _pyl3=_¢q

= y? = pYy = 3py(-q) =’

= x2 + (3pq —p?)x + q°> = 0 has roots o3, B3

= q=q°

— q=0,1,-1

and 3pq—p*=-—p

Ifq=0, PP=p = p=0,1,-1

Ifq=1, p>=4p = p=0,2,-2 [p=0, q=1 rejected]
Ifq=-1, pP=-2p = p=0

(. ) =(0,0) (1,0), (-1,0), (2, 1), (-2, 1), (0, -1)
8. ¥=(02+a—-3)(a—1)+4a—-3=40-3
o —4p2+19=40 -3 +4(B-3)+19
=4(atP)+4=4(-1)+4=0
9. By observation, if is clear that equation

19x2+99x + 1 = 0 has roots a, :

(a+l] +4a[lj _ 2,4
b b 19 19

10. a,b,c=b-B,b,b+p
(b—B)>+b%+(b+p)>=84

= 3b2 +2p3% =84
= 3b2 < 84
— b2 <28

Also (a+c)2—2ac+b2=84



‘ Quadratic Equations m

- 5b% — 84 = 2ac
ac>0

= B>

= - <b?<28

— b=35

11. x2—pgx+p+q=0 '/

a+B=pq
af=p+q
Both roots o, B must be positive integers
= atpP-af-1=pg—p—q-1

= (@-DE-D+@p-DH@-D=2
Case-1: If (a—=1)(B-1)=0and (p—-1)(q—1)=2
= P9 =(2,3).3,2)
x2-6x+5=0=(x-5)(x-1)=0
(p, @) = (2, 3), (3, 2) satisfy
Case-11: If (a-1)P-H=land(p-1)(q-1=1
= (P, @) =(2,2)
= X2 —4x +4=(x-2)?
(p, q) = (2, 2) satisfy
Case-111 : If (a-1)P-1=2and(p-1)(q—1)=0

= (a,f)=(3,2),(2,3)
x2-5x+6=(x-2)(x-3)=0
= pq=>5
p+tq=6 X2—6x+5=(x-5)(x-1)=0

(P, @) =(1,5), (5, 1) satisfy
HCHCG, (pa q) = (15 5)’ (59 1): (27 3)’ (3: 2)9 (2’ 2)



12.

13.

Advance Problems in Algebra for JEE

5 p? —20(66p — 1) = k2

= (5p — 132)2 — k2 = 17404

= (5p—132—-k) (5p—132+k)=22x 19 x 229
S5p—132—-k=2x19
5p—132+k=2x229

= p=76

and Sp—132-k=2
S5p—132+k=2x19 x229

Gives no integer solution for p

hence, p=76

(x-y)
X Y X \
| ab
= =
X V 1 )
2 4
= 3ab—2a—-2b=0 = (Bb-2)(@a- )=
= (@Bb-2)(3a-2)=4
3b-2=4and3a-2=1 = (a,b)=(1,2)
3b-2=1and3a-2=4 = (a,b)=(2,1)
3b-2=2and3a-2=2 = (a, b) are not

integers

3b—2=-4 and 3a—2 =—1 also not satisfy
(a,b)=(1,2),(2, 1)



‘ Quadratic Equations

14, Qa-a2)<x2-3x+2 v x e [0,2]
b
l ) 1
= (Qa—a“)<—
s 4
and 3—aZ2>x2-3x+2 Vxel0,2]
3-a2>2 = ae[-1,1]

15.

Hence,a e [-1,1— 3]

a2 +p2—ap-1=0

=

o J U U

\%
(=)

=

=0y
;
+

U

Ifa=b-1 =

Uy

= aE(—W,l—Vg]U[l"‘\,;,OO)

(@ +B)2>-3ap-1=0

(a+b)y2—4ab=1
(a-by=1

a—b==l1

9(a + b)? — 12(4ab) > 0

9a+b)2—12((a+b)2-(a—b)») =0

(a+b)2<4

—2<a+b<2

—2<2b+1<2

3 l
<b<
N

b=-1,0
(a, b)=(0,-1), (1,0)

—2<2b-1<2

| 3
—— <b<

) )

b=0,1
(a,b)=(-1,0), (0, 1)
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16. c2=b(8—b)—16

= b2—-8b+16+c2=0
= (b-42+c?=0
= b=4,c=0,a=4

17. a+b+c=-a, ab+bc+ca=b,abc=-c
Case-1 c¢=0,ab=b
Ifb=0,a=0

Ifa=1,b=-2
= (a,b,¢c)=1(0,0,0),(1,-2,0)

Case-II ab=-1

— (atb)c=b+1, b+c=—2a=;‘, = o=+ b
= ' bl 2 b =bt
o G Y
= b*+b>-2b2+2=0
= b+1) (B -2b+2)=0
= (@ b,c)=(1,-1,-1)or B>=2b+2=0
Letb=" p,qel satisfy

4
P> —2pq> +2¢° =0

= (p?—29%)p +2¢* =0

= p==1,+2
P’ +2(q—p)g*=0

= q==1

But roots b ==+1, £2 do not satisfy b3 —2b+2 =0
Hence, (a, b, ¢) =(0, 0, 0), (1,2, 0), (1, -1, -1).
18. ¥~} +a-2=0
oc(oc4—a2+ 1)=2

= a>0



‘ Quadratic Equations

19.

20.

Ifo<a<l, (®—a?)+(@-2)<0
Ifa>2, a(o—a?+1)22(16-4+1)=26
= I<a<?2

a6=0c4—0c2+2a=£—1+2a=2 a

o o
= 3<ab<4
[0%] =3

X2 —(y+Dx+y>-y=0
D>0 = 3y2—6y—1<0

= y € ,—,_.!‘ =
Put y=0,x=0,1 ' Y
y=1, x=0,2
y=2,x=1,2

(x,y)=(0,0), (1,0), (0, 1), (2, 1), (1, 2), (2, 2)
X2 +4y2 —2xy—2x -4y —-8=0
X2 — 2y +2)x + (4y? —4y—8)=0
D>0 = (y+ 1)2—(4y?—4y—-8)>0

= 3y2—6y—-9<0
= y2-2y-3<0
= y € [-1,3]

Put y=-1,x=0

y =0, x=-2,4
y=1, x=2+23
y=2, x=0,6

y =3, x=4

Hence, (x,y) =(0,-1), (-2, 0), (4, 0), (0, 2), (6, 2), (4, 3)

347
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21. Puty=\ = X=

(L

1
(1 \

(1
2007 " +2002=0

= 4008y3 — 8016y2 + 3996y + 4 =0

a—1+[3—1+y—1_8016_
a+l B+1 y+1 4008

22. a2+3xa+2x2-x3—x4=0

_ 3x i\/9x2 —4(2x* —x’ —xY) _ B3x VX H4x +4xE
2 2

Ix :x_ tx)

a

— X, —2X — X2

x2-x—-a=0, D>0 = 1+4a>0 = a>—l1

x2+2x+a=0,D>0 = 4-4a>0 = a<l

Hence, a e |
4
Also x=-1-+1 4a € _3‘\ ,
x=-1+Jl-a e | _—
|-+l +4a J5
X = (S
] ~
| ++/1+4a | Js
X = €
9] o j
| | +4a
—1+ \,l 1 = N
.
= 2\1 ‘1:3—\1 4a

= 4-4a=9+1+4a—61 4a



‘ Quadratic Equations

NIt 4a =4a+3

9+36a=16a%+24a+9

]
a=—,0
4

Hence, for 4 distinct real roots
o< [ o)olo o3y
4 4 4
23. (a-2)>+3@@-2)=7

(b-2P3+3(b-2)=-7
= (a-2P+3@-2)=2-b’+32-b)
-+ f(x) = x> + 3x is a one-one function
= a—2=2-Db
= atb=4

1 1

24, x2-kx+¢=0 f\k xz—px+q=O\/

l 1 l
q=a' bt =ab + +2=0+-—+2
' b/ d ab (
(=1
q=4

g,/ eN =
—
) b)

25. ab+bc+ca= - =2

—a3+b3+c?—3abc=3(5-2)=9

= abc =
x3 - 3x%2+2x + ‘ =0
= x4=3x3—2x2—‘:x
= at+bt+ct=3@ + b3+ ) 2@ +b2+c?) - “(atbto)

=3(7)-25) - - ()
=9



26. (x2-1)(x2-1)=0

27.

28.

29.

X ==

Advance Problems in Algebra for JEE

rox£1l;r>0,r=1

r =1, 1, N or=1, =r, Jr, 1 will form A.P.

=

=

or

24r =3(2)

r=9

2=2Jr = r=

Y

Let f(x) =x2—7x + 6, x € (—0,—5] U [6, )

x2+y2-8x—6y—11=0

=

or

(x—4)2+(y-3)2=36

£ . =f(6)=0

x—4=0,y-3=%6

x—4=+6,y-3=0

(X’ Y) = (4a 9)9 (4’ _3)3 (10’ 3)a (_23 3)

Subtracting, we get

=

y2-x2+x—-y=24

y—-x)(y+x+1)=24

Different possibilities are

or

or

or

or

or

or

y—-x=3
y—x=38
y—-x=-3
y—x=-8
y—x=24
y—-x=1
y—x=-24

and

ytx+1=8
y+x+1=3
y+x+1=-8
yt+tx+1=-3
y+tx+1=1
y+x+1=24

y+tx+1=-1
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or y—x=-1 y+x+1=-24

= (x,¥2)=(3,6,-85), (-2, 6,-90), (-2,-5,-101), (3,-5,-96), (-11, 13, 34),
(12,13, 57), (12 -12, 32), (-11,-12,9)

42 _ 0%
30. x"—2x“+ax+b O\T

a+tP+y+5=0,Zap=-2

= o +B2+yr+82=4
B2 +y2 +8° >[B+y+6j2
3 - 3
2 2
N 4—q 2(1_
3 9
= a?<3
Similarly for others
= a,B’y,SE( \4{,\';)
Equality not hold true.
31. f(x)=ax?—bx+c=ax—a)((x—p) .| ,
f0)>0,(1)>0 = f(0)f(1)>0 \ > "/
0 1
a2a(l-a)B1-PF)=1  f0),f(1) et \/
=N ] > a2(a(l — a)B(1 - B)) = 1
6
= R |
16
= a?>16 - a#p
= ax5
and 0< :‘ <1 and b% > 4ac

1

Ifa=5¢c=1,b2>20 = b>5

f(x)=5x2-5x+1  satisfies the conditions
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32. at+tP=-a
oaf=b
N(b) =20 = Number of divisons of b=40 =235 or 39 =13 x 3
Smallest value of b = 24315171 = 1680

n=15
( 2 _408-2) 1(4p2_a4(p®—2p—1)-2)
- lL(OHB) 24043 2J21L4p 4(1172 2p-1) 2J=kkel

2 (o +B)” +2 2 4p° +2

4p + 1
= ‘ =k

ip’ + 2
= 4kp?—4p+(2k-1)=0

Ifk#0,D>0 = 2k2-k-1<0 = k e

Putk=1, 4p>—4p+1=0 =  p=
Ifk=0,-4p-1=0 = p=—1
|
=16+4=20

P P

34. x2—(y+4)x+(y2—4y+16)=0

D>0 = y?-8y+16<0 = y=4
Puty =4 = x*-8+16=0 = x=4
x,y)=(4,4)

35. (x—2)*=30
= XI,X2=2+ V30,2 — V3

X3, X, =2+ i330,2 - i¥30

y [\ 1+ 1’-. _



f Quacati Euations | 353 |
36. x> px—(P+C)=(x - ) (x~ )

Putx=-1
= 1+P-P-C=(1+a)(1+p)=1-C
PR R S (1) S (- ) N (:52 )
(a+1)%(c-1) PB+D)*+(-1) (a+)’>—(a+DB+1) E+1)>=1+a)1+B)
=oc+1_[3+1
a-B a-P
=1

37. a>0,x2+a2>a@d+x)Vx e (-1,1)

xZ—ax+ (a2 —4a)>0 Vxe(-11)

Let f(x) = x2 — ax + (a% — 4a)

4 E
If 0<> <1, 0<a<2 ' b
- £ 20
= —‘11 +aZ2-4a>0 = 3a2 - 16a>0
= azlf = aed
If S>1a22
- f(1) >0
= a2-5a+1>0
- aZH V2l

‘:‘wrfl



m Advance Problems in Algebra for JEE

38.

39.

40.

logx(x2 —4x+a)>0

= 0<x?-4x+a<l vxe(0,1)
a<4x—x?+1anda>4x —x2 Vxe(0,1)

= ae (-, 1)and a € (3, )

= aed

0<x2<x+2 = xe[-1,0)U(0,2]

_": | = a’> N
and 2< = aZx>7
Hence,a € (—o0,—V7 JU[V7, o)
Let f(x) =mx> — 9x% + 12x — 5
Let a be repeated root
= fla)=f(a)=0
= ma? — 902 + 120.— 5=0 (1)
and 3mo? — 18a+ 12=0
= mo?—6a+4=0 ..(2)
(1 -2)xa
= 302 +8a-5=0
= o= -71
54
= _,m=
a=1,m=2
54 104
= S=2+ © s



‘ Quadratic Equations

41. Letf(x)=(ax+1)(x—a)>0, x| <2

Clearly a <0, otherwise f(x) — o0 as x — o

which is not required

= a e

42. 8(x—1)px)=(x-38) p(2x)

= p(x) contain x — & as factor

= p(2x) contain 2(x — 4) as factor
= p(x) contain (x — 4) as factor
= p(2x) contain 2(x — 2) as factor

p(x) contain (x — 2) as factor
p(2x) contain 2(x — 1) as factor
p(x)=x-2)(x—-4) (x—8)
= p(10) =96
43. p(x)=x—-a)gx);

Put x = 2, then x = 10, we get g(x) integral will have integral coefficients

= 13=2-a)g2)
= 2—-a=13,1,-13,-1
and 5=(10-a) g(5)
= 10-a=5,1,-5,-1

= a=15



m Advance Problems in Algebra for JEE

44. 1 —2sin?x + asinx =2a—7
= 2sin?x — asinx +2a — 8 =0

=  (sinx—2)[2(sinx +2)—a]=0

= sinx = 2 rejected and sinx = S
<t T
= ae|2,06]
45. 4K°—8x+ 12 = 72y = y=0
If 0<y<3
= 3—y3y-2y22-4y>1
= 2y2+ 8y <0
= —4<y<0
N y=0, x=6,2
Ify>3
= y-3-3y-2y?2-4dy>1
= 2y +6y +6<0
= y?+3y+3<0
= yeo
Hence, (x,y)=1(6,0),(2,0)

46. D=(n+1)2-4n(n+2)=-3n2—6n+1=4-3(n+ 1)?

D>0 = ~<n'l<—F~ = n=-2,-1,0
g3 J3

For all values of n, D become perfect square

Hence,n=-2,-1,0
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‘ Quadratic Equations
"ll 111
47. ax2+bx+c=0
\ll rd
b
= 2 —d)=

1

a2 -3d2-20d= -

d

’
cx2+bx+a=07

N 13d
b
= 2 +d)=-
C
~3d2+20d= "
(%
| .
do= —b| |,4d="Db
4ad= " :
b (a C )
Also 16ad =
a*—¢? bz(a )
ac 4a’c?
= a—c=0 or atc=0 or b%=4ac

b% = 4ac and a — ¢ = 0 are rejected as Py 4y Py, g, are distinct.

Hence, atc=0
(X +X+2\ x+2
S i B +
B o) @ ) @a-4)=0
X xt2 L 7
Put =t=1+ te |



51.

52.

53.

t2+3t—4=a(t—1)

Advance Problems in Algebra for JEE

= a=

t—1
9
For real roots a | S

p)
q

Put (a, b)

434 _ (t+HE-1)

t+4

t—1

m%(a2+a)—4(a+ 1)m+ (4af+4a+2-b)=0VmeR

=

= a=-1,b=2

1+2+3+6=0

= 0=-6
1-2:3:0=-36=—

= c=36

9§

({
Let ax4+bx3+xz+x+l=0<

o,
\

h2

Ol

]

0Ly 0Ly 0Ly Oy = #0 =
(1) 1 11
Xy Xt
(05 o OciOLj
1
2(+1)
(e} oyt D
1/a (xiz l
a
4
1
= 1=y —
i=1 4

= 0, 0y, O3, 0y all real is impossible.

a2+a=0,a+1=0and4a’+4a+2-b=0

4 (3 b
None of o}, a.,, 03, a4 1S 0



‘ Quadratic Equations
X

54, 3 3t+k—0<“, A =—Xyz

X3 =3x—A =  xXy=3xy—Ay
y3=3y—A =  y2z=3yz-Az
3=3z-\ = 23x = 3zx — Ax
= Xy +y3z+23x=3(xy +yz+zx) - Mx +y+2)=-9

55. 3204 3p2 47 >32n

= 320+3n2+ 7> (3" + 1)

= 2:3"<3n% + 6
y=2.3"
y=3n2+6

From graph is clear that n < 2
n =1 doesn’t satisfy
n = 2 satisty

= n=2 only

=5 ]
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CHAPTER

SEQUENCE
2 AND PROGRESSION

SECTION-1

¢ SINGLE CHOICE QUESTIONS
1. c=a+(n-1)(c—b)

_ (X b)a+c¢)
{ b)
2. xlna=ylnb=zlnc
I"d Y 7/ ]' ]‘1
ey = = =
Inb X N 'l'll,
= log,a =log b
1
3. (a-d)+tat(at+td)=1 = a=
! +l+ : =11
a-d a a+d
= 2a=8(a’—d?)
= 124 l d \
9
= d’=

36

1
= d=+ ( numbers are 6, 3, 2
8]



: 361
‘ Sequence and Progression

]
4. 'cavpond =at@ond L=ateond
1
=(p-qd
y X \ X
= xy(p-a@) =" iyz(q-n=" S zE-p) =
1
= (p—qxy+yz(q—r)+zx(r—p) = I(y—x+z—y+x—z)=0
5. A\+tA =a+b;GG,=ab
Q11,1 ath
H H, a b ab
H + H A+ A
=
HH G G
2 1
6.
b a

(1 1 1)(1 1 1) [1 1 2 1)[2 1 1 lj
——t—|| =] = = |+ ———
b a ¢c/\¢c a b b a b a/\b a a b

_ (E_Ej (lj _3 2
b a/\b/ p2 ab

7. xA=yG=zH=A
G?*=AH
=
= V2 =Xz
8. (a+nd)*=(a+md) (a+rd)
= (n?> — mr)d?> = ad(r + m — 2n)
2mr ]
—2
d [ n n ‘ .
: —_—_— I
a nz_mr m

5
\ “~

d I



m Advance Problems in Algebra for JEE

2a+({—Dd)(a+(n - 1)d)
(a+(f Dd+a+(n1)d)
(a+(+n-2)d)(a+m-1)d)=2 @+ (/- 1)d)(a+n-1)d)
= ad[(2m -2+ ¢ +n—2)—(2(n—1)+2(/ - 1))]

—PQU-1) (1)~ (L +n—-2)(m— 1))

a 2in —f —n—fm-—mn+2m

9. at(m-1)d=

|

= E 2m-—n—{
:'I' niim-+1
=m+ 1)
1 1 1 1 a+b Aj+A,
10, —+—=—t—=——=
Hl H2 a b ab Gle

H + A+ A
H H (7, G

) Y
1. “(a+5d)=— (2a+8d)

=4da+10d=6a+24d = a+7d=0
a, a+2d -5d 5

a _a+4d_§_3

5

12. 3(a, +7d)=5(a, + 12d) = 2a, =-39d

S = (2a,+(n—1)d)= - (n—40),d<0
S is maximum at n = 20

o

13. ol +d)y= oxd="*
ad(1+d)= — oadi=-
l,
-  @= g
'f'l) P
qa ra qa pr ac
= o o = o =pr = |



‘ Sequence and Progression

99 2 99
14. Xt (c+D) ==X (c+)(x+1)!—rr!)=100(100!)—1
r=1 r=1
a x 1

1
15. Area= —|a+d xr

1
1 =Exd(r— 1)
a+2d xrt 1

16. Let a, ar, ar?,

a(l-r™™) B 5a(l—(rH)")
-t 1-r°

r=4

=

17. Letr — inradius, R — circumradius, P — perimeter of polygon

P<2nR

| |
- 1P < _r(2nR) = mrR

B

2 2
R B<Tch<Tc[r +R ]=A+C

2 2
2oL - kel )
: 2 N ) 2
18. ¥ ; ~=Z :
kzl[kz—k+j[k2+k+) k=l k% —k+- k2ak+o
2 2 2
1 n+§ 1 2n+1
n2+n+; 2n% +2n+1

19. k4+1=(k2—k+l) [k2+k+ 1]
4 2 2

((2k—1)2 _(2k—1)+;) ((Zk_1)2 N (2k—1)+;j

((21<)2 2k + D ((21<)2 +2k+ D

s

1



20.

21.

22.

23.

- 1

Advance Problems in Algebra for JEE

, (2k—1)2 — 2k —1)+ -
=11 2
k=1 (2k)? +2k+;

1

2 1
_4n2+2n+l 8n’* +4n+1
2

n Jk+1-+vk

NNy

k=1

n-1 1

)

2n

10
24, 2r+5 i_
r=1 T+ D(r+2) 3"

)&

_ 1
2(\/_ vk +1 ]_I\/nﬂ

5 k!((k+1)2—k): S ((k+ Dk + 1)1 k(kD)

k=1

=+ @m+1)-1

1 zlakﬂfak lnil(l 1)

k=13kax4] dy=1 agagy;  dygoj\ag ak+1J

11 1) _@-)_ (-1

- d\a; a, aja, aj(a;+(n-0d)

S, —S = ::I(2a+(2n— Dd)— - Qa+@n-1)d)= " (2a+(3n-1)d)

|
- .S

3n

03r+2)-(r+D 1

r=1

(r+D)(r+2) 3r

10 1 1
zl( r+D30 (1+2)3° ]




I Secience na Progessin =l
25. 1> 10-1,j—>10—j
S= > 2(10-i+10-)) = )y 2(20—-(+7))

0<i<j<10 0<i<j<10
S= > >20-S=20x%x55-S
0<i<j<10
= S =550
a(l+r+1r’+.1" ")
26. A=
n
n nar" !
H:1 1 1 LY Ittt
—| I+ —+5+.—
a r I‘2 I_n—l
AH = a’r!
27. YF \T 2 = Jx Jy =-2

(x,¥)=(1,9), (4, 16), (9, 25), .... (422, 44%)

2
n (r*+6r+12 1
28. S, =2 ( ) 1=
=1 (O@+1D)(r+2) 2 r

2(r+2)(r+3)—r(r+4)
1 @@+ D)r+2) !

Ms

n [ r+3 \ r+4
r:1(r(r+1)2r (r+1)(r+2)2r+lJ

II1‘1

:17 D) al
n+l)(n+.2).
- 1 r—1
29. S = Zrz[——)
r=1 5
o0
I
r=0 1-x
o0
= Yrx'= X2=1+ 12
r=1 (1-x) x-1 (x-1)
x _ 1 2
r=1 x-D° -1

. r—1
= > 2 ( 1) _»
=1 5 54



30.

31.

32.

33.

34.

3S.

Advance Problems in Algebra for JEE

2x+2y)=x+(2x+y) = x=13y
(y+1yPE+1)y?=xy+57 = @By+tD(y+1D=+3y*+5)
= y=1lor3y*+2y+3=0
y=1,x=3
= sin’0 = 6¢0s’°0 = 6¢0s’0 + cos’0—1=0
= (3¢c0s?0 +2co0sO + 1) (2cosO— 1) =0
I n m n n
= cost = 92,‘,271?—,,27'54- .‘,471:—,
Sum = 871
Z“: n—(r—1) (n+1)Z 1 1 Z[L— 1 j
=r(r+1)(r+2) 2 Yr(r+1) (r+1)(r+2) =\r+1 r+2
(n+1)[ 1 j [1_ 1 j
2 2 (+hm+2)) (2 n+2
T on+2) 4 2
1 [1 1] 2 4 on-!
- + + + + ot ————
1-x \1+x 1-x/ 1+x? 1+x% 1+x2n71
——1+[2+2j+4++L_1
I-x \1—x? 1+x%/ 1+x* 7 1+X2n71
1 2"
= ——+
I-x ;2"
(1-x)1-y)1-2) _ (y+D)z+0E+y) | 2Jy2) Vm)2xy) _
Xyz Xyz a Xyz
(1) (1 1 )
1- + -
( 1+a1J L1+a1 (l+a1)(1+a2)J
( 1 1
+L - J+
(I+apd+ay) (+apd+ay)(l+az)
( 1 1 )

L+ a)(+ay)...(1+a, ;) (+ap(+ay)..(1+ an)J
1
C(I+ap(+ay)(+as)..(1+a,)




( : 367
‘ Sequence and Progression

2 2 ( \
o 2r+1 D (r+1)°—r o1 1 1
36. 2 222(2) zzz(_z_ 2}21_ 2
r=117(r+1)"  r=1 r°(r+1) r=I\1r"  (r+1) (n+1)
37. S =1+ +2)x+(1+2+3)x*+...+(1+2+3+ .. n)x"'

xS =x+(1+2)x*+..+(A+2+. . .n-Dx"'+(1+2+ .. nx"
(1-x)S, =1+2x+3x>+4x* + .. +nx"' = (1 +2+ 3 + .. +n)x"

X(1-x)S = x+2x*+3x°+ ..+ (n— Dx"'+nx"— (1 +2+3 + ... n)x""
(I-xyS =1+x+x*+..x""—nx"—(1+2+3+..n)x"(1 -x)

n
1-x xn—n(n+l)xn(1—x)

- g — 1-x"  nx®  n@m+Dx"
"1-x)? (1-x)? 21-x)

2 2
2 2 _n“(n+1)" nm+1)(2n+1)
38. Sn—r§1(r+1)(r +2)= 1 + 6

1-x

+n(n+1)+2n

- ] (30° + 1002 + 2In + 38)

n-2 n—-2 n—1 n—1
(x1/2+x_1/2)2 (x+ X—1)2 (X2+ X—2)2 (X2 n X—2 )2 (X2 + X—2 )2

39.
-1 2 -2 4 -4 n—l1 n—l1 n n
xX+x )ET+x )ETHX ) X +x? (x2 +x72 )
2n—1 _2n—1
K242V x x ) 2 x Dyt ) B )
(X2 +x 72 )
n—1 n—1
_ (Xl/z"‘ x—1/2)2 (x+ X_l)(x+ x_l)(x2+ X_Z)(X4+ )(_4)....();2 +x 2 )
(x— x_l)(xzn + X_zn )
| (XI/Z n X—1/2)2 (in _ X—Zn )
(x— X_l)(x2n + x_2n )
lim p. = "2 x7H? xe)? (x+1)
N (x—x_l) x2—1 x—1
40. a,G,G,, barein G.P.
= (}1 — a2/3 b1/3’ G2 — a1/3 b2/3
a,A,barein A.P.
.+ h
= A=

G +G, a’b+ab’
GG, ab

=a+b=2A



Advance Problems in Algebra for JEE

SECTION-2

¢ ONE OR MORE THAN ONE CORRECT QUESTIONS

_tan3x_ 3—tan2x 8 1

tanx  ]-3tan“x 3(1-3tan“x) 3

3
a, +1=(l+a, +1)
f T
—1 \’i +d Jita l
= {\ 1+a } 1s an A.P. with first term J1+a and common difference 1.
= '\.|”+“l l+(n—Nl=n =>an=n2—l
a;+2
12 =J2a; = (a;-2)%=0 = a; =2
(a, +2)°=8s
(an—l+2)2: 8Sn—l
= (a,+2)°—(a,_,+2)°=8a_
=(a —a )(a+a + 4)=8a
2 2
= an —ap-1 =4(an+an—1)
= a—a =4
dxz 4xz
X+ 3z 5 5
X+7 x+z _ 3X +7XZ+7XZ+32
2x— 2x2 27— 2x2 2% 27°
X+7Z Z+X

= +Z[E+§]e (10, 00)

PAS S/



‘ Sequence and Progression

5%+ 3n+5

54 3n+2
5%2 5% 5% 8 11 14 3n+2
— X — X ... =—X—X—X.......
531 532 52n-1 5 8 11 3n-1
an
S0 32 s _3042 = a, = logs(3n+2)
531 5
[a]=3 = log.(3n+2)€ [3,4)
= ne {41,42,.....,....207}
[a.]=4 = @£n<—3123
3 3
= ne€ {208, 209,...., 1041}
a2+l bZ+1 c2+1 ( a b c)
6. + + >2 + +
b+tc c¢ta atb b+c cta atb
=2 (a+b+c)( 1 + 1 + ! j—3 22[2—j=3
b+c c+a a+b 2
3 < (b+c)+(c+a)+(a+b)
( 1,1 1 3
b+c c¢ta atb
:>(a+b+c)£ 1 + ! + 1)22
b+c c¢ta atb 2
7. as=a(l +r+r?)

0(2

ss=aX(l+r+r')

_ (1+r+r2)= 2r

1+ =1

2

+

l—-r+r

1—r+r2

- ao? e[l—%,l—oj U(1+0,1+2)

=

2

o e

[%,1) v (1,3)

—+r-1
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8 b—a ) nb+a
p=a+n =
n+l1 n+l
(1 1)
l=—+n b a|__Na+b
q a n+l (n+1)ab

q{na+ p(n+nl)—a) p (n+1)a((n+l)p—a]

n

= q((n2 —1)a+p(n+1)):(n+1)a((n+l)p—a)
= a’+ta(@n—1)—(n+1)p)+pqg=0
D>0 = (qn-1)—(n+1)p)—4pq=0

(@-p)y’n’+(q+p)’—2n(q°—p>)—4pq=0

= (@-prn*+(q-p)’-2n(q*-p*> 20
2
= (@-p(@-pn’+@-p)-2n(@+p)| >0
= (Q-p)q(n -1 -pn+1))=0
| ( n+ |
qE(_oo’p]U [II l’p
9. 1+ 24
1 2d |
1 1 + 2
Adding, &= =a +2a +a + a )+n
a’ —n
= a +ta, +... +a =2
2
Zar 2
= L__]'_i_anﬂ > l



‘ Sequence and Progression

X+X+.X)+(y+y+...y)+(z+z+...2) |
10. X times ytimes ztimes > (xxyyzz)xﬂ“rl
(x+y+2z)
S X+y+z
(1 1 1) (1 1 1] [1 1 1]
s ST [ B ) I e S U S
X X X y y y z z z
X times y times ztimes
" 1 +( 1 B 1)4_ 2 N 4 Y . on
Tox-1 \x+1 x-1U %241 x%+1 2l

1

2n

1 1

= +2[2—21j+4+ ..... +—
x-1 x“+1 x*-1 x"+1 2 41

8 2"

371

= f(x) = Vx>1

1 1 1 1 1 1
S —1+[ j+[—+—+—+—j+(
12 S =t 3% 3) 4757617

= +4[4—4lj+8+ ..... +—
x-1 x"+1 x" -1 x"+1 x2 41

1 1 1]
+—++.t— |+

| —
2 terms 4 terms

(1 1] [1 1 1 1] (
<l+|=+—=|+|—+—+—+—|+
2 2 4 4 4 4

=l+1+1+1+..+1
=1n

I (1 1 1 1 1 1
S(n)>— +[ = j+[—+—+—+—)+(
3 4 56 7 8

1 1) [1
—+—|+| —+
8 8 16

1 (1 lj (1 1
>—+|—+—|+|—+—+
2 \4 4 8 8

=

8 9 15
8 terms
1
2n_1+ —
n-1
1 1) [ 1
+—F. =]+t +
8 8 8 on-1

1 1 1)
—+—+. .+t +
9 10 16

1 1) [ 1
fot— |+ | —F—+.. 4+
16 16 on - Hn

1
— +...2n_1
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_n

2
= S(2n)>n

13. a+a =2n

n n—1

a  ta ,=2(n-1)

a.,a,a,..... =100,-96, 102, —94, 104, -92,...
{n+99 if nis odd
q =

n-98 1if n 1s even
14. {a } = {2, 2r,2r*, 2r°, 2r%, ... }

2r,2r'e [ & 2r'<200 = r*<100

= r=2or3

a_=2(2)%, 2(3)* =32, 162

T
15. (B) —[1+i+i+ ! }— 20D
a?(-rHL f ot A [1—12j32(1—r2)
r
-
=)
~ (n-Dm
(©) ;[1+L+2L ot 12 }— r
a(1+r"™L M ™ p(n-2)m

(l—rln) am(1+1™)

T

) (1-rmm)

B (1 _rm)(rmn—m _rmn—2m)




‘ Sequence and Progression

16.

17. a

18.

19.

20.

= Letx(y—z)=a,y(z—x)=b,z(y—x)=C

= atb=C

and b>=ac=a(a+b)
b D )

= -1=0= r= ’

d d

n(n+1)(n+2) (mn-Dn(n+1)

" 3 3

B (b L) L

n+l n+l

Again

1
— :$3(

=n(n+1)

=pB=3
wd |
o2 B2 42

—+ =
af By yo

1

1]S

| | | _
4 . t a+B+y:_pSl —=) Rz_l
P Py o ofy q 3 q 3
onl g ofk ® 1) ®k 1
S= =2 | X —|=2X X X2
n=1k=12""K k=1L2kn=k+l2n o1 2k okl
v k_4
=14 9
n<n’+1<n’+2<..<n*+n
= ! + 2 <L+i+ i—l+—
n2+1 n2+2 n“+n n2 n2 ...n2 2 2n
1 2 1 2 n 1
and >t 3 +— > —_
n“+1 n“+2 n“+n n“+n n“4+n n“+n 2

[11
—+—+
a B

373

1]2 )
Y
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Advance Problems in Algebra for JEE

) )
21.(a) (1-3-5...2n - 1))”n < =n = 135.2n-1)<n"
b 142422 +..+2771 14+2+...( _1))1/n_2n7_1
( ) > (2 ...(n =
n
= 2".>1+n?
1 1 1 1 1 1 1
(©) + > Y ..+ A =—
n+l n+2 n+n 2n 2n 2n 2
97 1 _ 1 _ 1 _L
| r1+1_1 n(an 1) an_1 adn
1 1 _L
an —1 n+l -1 an
2018
= > i_ 1 — ! zl—;<l
r=1 8y a;—1 azy9—1 axo19 —1
19 ™ 1= a2018(a2018 o 1) T 35015 17 (azon -1
= Ay19 1= A015%2017%2016° (a 1)
= 313.2213 3.2018
2018 .
2018 < —— —< (ajas..a2018)2018
— ettt
a  ap 42018
= a0 1>(2018)2°18
= 1- 1 >1- 1 2018
Aa010 -1 (2018)
k k
23.

k—D)* 1B 1 (k+1)*3

) k-D*3 +(k-Dk+1)>3 +k+1)*3

((k+1)"° —(k-1)* )k

(k+1)* —(k-1)

_ %((k+1)2/3 —(k—1)2/3)
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‘ Sequence and Progression

n
= 8o 3 (P g 1PB) = PP 4B )
bodkal 4
1 1
=  S,,< Z((IOOO)M +(999)*3 _1)<Z(100 +100 - 1) <50

1 2/3 2/3 1 17
S <—( 27 +(26 —1)<—9+9—1 =—
%<7 (27) (26) 4( ) 2

1 1

]
+ +...+
VI+43 5447 V9997 + /9999

] 1 ]
> + +...
V345 V7+49  T4/9999 +/10001
1 1 1 1

_ S B s B T 5999 + V1000l
:%(\/E_ﬁ+\/§—\/§+\/7—\/§+...+\/10001—J9999)

1 1
: 5(\/10001 —\ﬁ)>5(100—1)

24, S=

99
= S>—>24
4
25. a,=5a = a, +8d=>5(a, +d) = 4a, =3d

9 2

a,=2a +5= a, +12d=2(a, +5d)+5 = a +5=2d

= a,=3,d=4
b i 1 n N2 142,42 o4 2n
26. ay,2= > ¥ 22V =—[A+2+2" +.. . +2")" - (17 +2°+2" +...+2°M)]
i=0 j=i+1 2
B (211"1‘1 . 1)(2n+1 _2)
3
27. a  —1=a(a —1)
1 1 1 1 1 1
= _ = —_— = —
apy -1 a,-1 a, a, a,—1 ay; ;-1
= S=L+L+... L1 ! 1- !

a; ap; azyg a;—l agy-—1 az020 —1
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Advance Problems in Algebra for JEE

a>1

1

= S<1

Q000 1= a2019(azol9 -D= Q019 Ao (32018 - 1)

= a2019a2018a2017 a2 al (al - 1)
= alaza3 a2019
2019
( )
2019
(2019)*P < 7 ] 1 ] <aaa,..a, =a, - 1
—+—f—+...+
a; ap aj 42019
= ! < !
az020 —1 (20192019
= §>1- L
(2019)201°

(atat..a) +(b+b+..b) +(ctct...c)

1
atimes b times ctimes
28. > (a®bPc®)atbrc
atbtc

d +b b
= (aabbcc)l/n <

(atat...a) +(b+b+..b) +(ctct...c) .

btimes ctimes a times S (abbcca) atbtc
atbtc B
2 12,2 1
a“+b“+c ab+bc+ca
> > (aPb%?)n
n n
1 1

1

2 2 2

- - — a“tb+c

(a®bPc®)n +(aPbCc?)n +(a%bicPyn <2 =
n

ab+bctca actbatcb
+ + =n
n b
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‘ Sequence and Progression

1 1
a d a a+3d; (a+dy)(a+2dy) 2dj
29. = = =1+ >
1.1 1 a(a+3d)) a(a+3d))
b ¢ a+d; a+2d

ad—bc=a(a+3d)—(a+d)(@+2d)=—2df <0

N

1 4 4

c b+c:(a+d)

b+¢

oL
2 [ 1 b
30. (b) (a, +a,)—2(a,+a,)+2a,=2a,—4a +2a, =0
(d) a,—4a,+6a,—4a,+a +d
=(a,ta)—4(a,+a)+d+6a,=2a -8 +d+6a,=0+d=d
31. S=3(1+2+3+4+...+2016)=2*x33x7x2017
[ 6> +52+42-32-22—1’=3[(6+3)+(5+2)+ @4+ 1)]
=3(1+2+3+4+5+06)]
32. 310gyx=3+d
3logy=3+2d
7logz=3+3d
= 3x7=3(1+d)(3+2d)(3+4d)
= 1+d)B+d)3B+2d)=21 = d=
6log x =7= X0 =y’
3logy=4= y'=z*
x18 =yl =728
33. a(l+r+rP+r’)=15

(l+r+1°+17)" 225
(d+1r*+1" +1°) 85

a(l+rr+r*+r9)=85 =

(-r*’a-r*) _45 _(-rh)a+n
A-0?1-r% 17 q+rHa-n
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= 14r*— 170 = 17 - 17r + 14=0
[ ) 1)
- 14'1/ 17| —17=0
= 142 -2)—-17t—-17=0 t=r+
= 142 - 17t—-45=0= (7t +9) (2t —5)
= pr 0 = r=-.2
|
r=,,a=8 or r=2,a=
np2ir—1 N r2+2r—(r+1) n r+1
3. S =% =X =X
v (+2)! 5 (r+2)! =1 (r+l)' (r+2)!

= S= I
3s. f(x)=ll ! 1—1+1—1+}
! 2[1-x I+x 1-x2 1+x? 1-x* 1+x*
1] 1 R
20 I-x I+x p+x? 1+x*
N + 2 + ! + ! .ot ! }
1+x207T 1-x 1-x? 1-x* 1_X2n_1
1 1 1 1
_E{_l—x2_1+x2_l+x4_
—1+2+1+1+...+1}
lJrX2n—1 1-x 1-x% 1-x8 l_in—l
_1[ 2 2 }_ L
21 1-x | _ 2" I-x _2"

fi(x) =

/—_/5_‘\
e
o >
Mm m
= 2
8 =
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‘ Sequence and Progression

n r—1

X
36. fx)= 21 (X+D(x+2)..(X+1)

X ) n (x+r)xr_1—xr

fix) = [1—— +3

I+x/ S (xX+DE+2)..(x+71)

(X +§“: X! B X"
U 1ex ) Al xHDEF2)(x+r=1) (X)X +2)..(x+T1)

n

B X
(x+1)(x+2)...(x+n)

1-fo= 1
= AC I N S b
1-f(x) X, x+r (x+D(x+2)...x+n) ;X +T

37. Ifnis even
S=12+222+32+2.4>+, +2.n?

n(n+1] (n+1)
n n/2 P
_ 5 r2+ 5 (2r)2: n(n+1)(2n+l)+42 2

r=1 r=1 6 6

Ifnis odd
1 I n+1)
S= : +n?=

38. aa = (@, +(k-1)d)(a, — (k- 1)d)

=aa +dk—1)(a —a)— (k- 1)d
=aa +d(k—1) (n—k)

2
aja, +d? [nTH_ j [n _nTHj =aja, + (@ 41) d?> If nis odd

2
aja, +Tn(n -2) If n is even
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39. Leta, ar, ar’ be the sidesr>0,a>0
a(l+r)>ar> =rr-r-1<0 = re |l

a(l+r’)>ar =r>0

a(r’ +r)>a =>r+r-1>0 = r€ N
= re _ﬁ—1,ﬁ+l |
2 2
:;l C
40. b*= = ((a+c)*—2ac) b>=2a’c?
d T

= 2b*—acb*—a’c?=0=2b*+ ac) (b*>—ac)

J \
= b*= ~lc or b’=ac

SECTION-3

¢ COMPRHENSION BASED QUESTIONS
Comprehension (0.1 To Q.3)

Put (t+2(n—1), ~ (2t+ (n - 1)2)) to the curve

= n(t+{n—1)=a(t+2n— 1)) +pt+2n— 1)) +y
=(n-1)(t+(m-1)+t+(m-1)

= - 1P@o—D)+n—-1)Q2B+4at—t— 1)+ (@2 +Pt+y-t)=0¥ne N

= 4oc—1=0,2[3+(4oc—1)t—1=O&oct2+([3—1)t+y=0<:‘]

b

[
= oc—4,B— -
If vy=0 I'[2— It=0
)4 S
t=0,2
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‘ Sequence and Progression

Comprehension (0.4 to 0.6)

2(Sn o Sn—l) - (Sn o Sn— I)Sn -, = _Sn—lsn

] ]
S S 2
= 4 ] : is an A.P. with comon difference l
S ,
| ]
=1
S b
L | n( 1) n
—=—[2()+(n-1)=|=(Gn-1)—
= Elsr 2 1+ ( )2 ( )4
—l+(m-1). =" = 8= "
b=8-S = - - = 2
n n n n-+1 1 n(n+1)
also a, lies in 12th row, 3" column
1 1
= a =b . rr=—r’=
81 13 91 91
= r=2
Sum of numbers inm"row=b_+b__ +b _+...+b

b, (2" -1) 2(1-2")
2-1  mm+D

Comprehension (Q.7 to 0.9)

h (5+a+3b)=(5+372=064

= 5=a4 ;'=1and5+a+3b=64

b Vol 3 Vol
= b= . ,a= 5
or 5—a-+ ;=2and5+a+3b=32

- b=4+J15,a=15 :3J15
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5—a+;'=4&5+a+3b=16

or ,

= b=3,La=LlO

or 5—a+;;=8&5+a+3b=8

= b=1,a=0

Hence bmaxzﬁ?’\('l,amaxzh ?w\(l

2S (S, -S,_)=(5,-S_)y+1=5 +s =288 +1
S =S +1=(S +2)=......

S =5 +n-1=n= Sn= vn

a 41— 2vn an:()

a =V n+tn-—|
a ="\ n—~/n-—1I
J_ 1
li ~Jn-1)=1i T
1 1 1

Vi +Vk+1 ) 2\/E<\/E+\/k—1
Jerl—vk < < k-1

2Jk
100 100
¥ Vk+1 JE<2—< +Z(IJ )
k=1 2k 2
100
9<+/101 1<1 L l+(10 1)_19
25
100 1
18< > —«<19
k=1vk

Sn: Vi
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Comprehension (Q.13 to 0.15)

n

Y@+ —r)o(r) = Zn:(r+ 1) (¢(r) — d(r + 1)) +

r=1

=]

(C+D*pr+1)-r’¢(r))

r=1

S D+ (1200 + 1) — 12600

=—(1+2+3+..+@+1)+@+1Pdn+1)
(n+I)n+

- DS 2o+ 1)

9

2P =12+22+ .. 10°=
r=0

[0x11x21
=385

0 1 0 2 0 1 1 B
r§0 Q) E:o (r+1)(r+2) ZE'O(E r+2) 3
P(n) — Q(n) = (n + 17 — (n+1)2(n+2) _ n(n2+1)

Comprehension (.16 to Q.17)

Let number of terms = 2n

g(2a +(n—1)d)

y ~ 2+(n-1d
g(z(a+nd)+(n—1)d) 2+(3n-1)d
T
( — ]+3d
n
= For k to be constant,d=0 ord = 2,
[
k=1, -

Comprehension (0.18 to 0.19)

) n 3 —a,_ . n (] 1)
:hmZM:hmZk — J
n=2an-18n4+1 N—o>®p=2 an_1adn4] n—-won=2\an_1 an4]
(1 o1 1 1)
= lim | —4+——- J =2
n—oold] a3 dp  dpyg

o0
a
18. 4




m Advance Problems in Algebra for JEE ‘

o0 1 . n
19. > ———=lim 3},

n=231-19n+1 0>®©p=287_13p8p4] NH>Op=pap_1Apdpy]

1 1Y (1 1)
J =lim | ——
Anadn+l n—oo\ajdy apdpnyg

a . 0 a —a,_
n :hmz n+l n-1

n
lim Y

( -
n—op=2\4n 13y

Comprehension (.20 to 0.22)

[*APa,a,.... ,a
2 A P. bl, b, ... ,b,
i b
=4 = a =4b,b =4a
) a
I =2 = a =1l4a
b *h. 14 n 1
A\
b1: Iv al

Xy10g10y= x2logiox (1)
xlogiox (Xy)IOglo(Xy) = y2log10y

= X210g10X+|0g10y= y10g10}’*10g10X (2)
og, y + loglox =2log” x (3)
= 2log  x T 2log xlog, y—log v =0 ..(4)

)+
= log, x + 2log, x log,;y =0

= x=1,y=1
I |
or logy= 5.¥= 7
[
— 21097 X —1()g10X—4 =0
1 .
lOgIO(XIXZ - = XX, = VIU

N 2% 10410 = /1000

Yi¥»
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SECTION-4

¢ MATCH THE COLUMN

1. (A) aty=2= a+P+y=9=3=Pya=3
Putx=3 = k=3°-93)*+26(3)=24
B) oy=pP'=ofy=64=p=p=4
Putx=4 = 64-14(16)+4k—-64=0= k=56

2 1 1 1 1 3 L
© = —t—t—=—=— =pP=

l ,
Putx=_ = . l+ S —1=0=>k=11

(D) at+ty=3 = atPf+y=0=3+F=pP=-3

Putx=-3= 27+3k+6=0 =k=7

nin+1y2n+1)

2.(A) A=

O

im(m+l)iln(n+1)
B=ZL7""57

n(n+1)
4

%i(m+ 2 m(m+1)-m(m+1)(m-1)—

~n(n+)(n+2) n@m+l) nn+1)(2n+1)
- 6 4 12

Ta(b® +c?) _ a(2be) +b(2ca) +c(2ab) _ 6
abc abc

(B)

2
© 2ZX1—I+1=22—(X+1)+%=—8+22 1 z—8+2@j=1

—X —X 1-x

3 SZ(I—){):EZ>2 1

] .2
5 3 3 I-x 2
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(D) X y,Z2eE N = ‘ <1
= L
x=y=z=1
¥ y,zozo o
A xyZ’=16= 2 ? 2 25 Xﬁ;} 1

= xty+z=5

3 E+E+b .
= < = f > 2
B) a+b=3, 375 7S5 =
_+_+_ C
a a b
) D b H o+
(C) a+c=2b atb>c = .~ andbte>a= <2 = e .4

[§ )
Q

(D) 3bme[1,3],280e |0, ' , 5008z € [-5, 5]

a = 3kinxl 2bseoyl +- 5c057

Y
3

5

:>ael 5, 5+

,ae'

2

I N

= 49a+3b+c=>26x7=42

(B) x=-t,t>0
20— [;1 ;<5
3 03 1 1 1
7+t +t7+t7+t7 ( - 1 \1/5
= 25
5 L (t%)
3
= 2t3+—225

t
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‘ Sequence and Progression

(x3 X3 x3 x3 x3 8—x3 8—x3 8—X3\

+—+ + + + (8_X3\(X3\
(©) 5 5 5 5 5 3 3 3

= (8 _ X3) XS S (33 55)]/3 = 3 X 55/3

(X+X+X+X+X+X+X)+(Yy+y+y+y+Yy)

(D) 12 2 (X7y5)1/12
= (7x+5y)=>12a""?
122> 12
= a>1

5. b,b,b,b,b,b,b,b,b,b,

5> 035 04, D5, D, D, D, D,
=1,r,%, (2r—1), 2r— 1), 2r—1) 3r-2), 3r—2)%, 3r-2)
(4r—3), (4r—3)%, (4r-3) (5r—4)
b, +b, =198
= 2r—1)(5r—-3)=198
= r=5
r= ]:‘: (rejected)
b,=(3x5-2)y =169
b,=(3x5-2)(4x5-3)=221
b,= (4 x5-3)"=289

b, =(4x5-3)(5x5—4)=357



SECTION-5

Subjective Type Questions

n n k n 1 n
1. S=2Xa=2% 22j=Xkk+D)=-3% ((k(k+1)(k+2)—(k—1)k(k+1))
" or=l k=lj=l k=l 3k=1
]
S,= ,nn+1)(n+2)
]
a=S -§S = . (n+ () ((n+2)—(n—1)) =n(n+l)
n1 nf1t 1 1 n
Yy —= z[___):1__:_
=18; =1 \r T+l n+l n+l1
n lim -
n—wo\n+1
I |
=e = l \ |=2
1001 1 1 1001 o2
2. a-b= X rz( - ]= 2r
r=1 2r—1 2r+lU 41”1

10011 1( 1 1
L
212 4\2r—1 2r+1

SO LY e (500,501
2 4 2003 ( )

3. Consider sequence of terms

1,2,1,2,2, 1, ceeenee. , 1,2,2 2

+(1+2+4+3+.....+ +1 +3
number of terms = n ( n):n+n(n )zn(nz )

number of 1's number of 2's 2

NNT) 29018 = n<e62

)



‘ Sequence and Progression

First 2018 terms of sequence will be

1,2,2,1,2,2,2, 1,2, e, , L2022, 2.0

Sum=1x62+(1+2+3+...62)2+1+2+2
=3973

= (8—-¢e)’<4(16-¢?)

[a+b+c+dJ2 < a’ +b* +¢ +d*
1 <

= 5e?—16e<0

16
V)

IS

= € e

16
5. a+b=g.z (aj+b;) =1

1=1
6 > 6
2 (aj—a)"+ 2 a;b; =6a>—2aXa +Za’+ Xab.
i=1 i=1
6
= 6a’>—2a(6a) + 2 a;(a;+ bl)

i=1

=—6a’ + 6a = 6a(l —a) = 6ab

6. a=S=1+3+4=8
a =S -S =n°+3n-(n-1Y-3n-1)=2(Mn+1),n=2

1

14
a, ta +..+ta =8+ @+12+16+..+44)=8+ (44 +8) =268

af +aj+a3  14d° 14

by +b; +b; _d2(1+r+r2)_ 1+r1+12
mr’ +mr+(m-14)=0
D=m?>-4m (m-14) =56 m — 3m? =k’ kel

=m

14
Also0<r<1 l+r+r2= € (1,3)=me [5,13]

Check m = {5, 6, ..., 13} for which 56 m — 3m? is perfect square

= m=38



m Advance Problems in Algebra for JEE

99
8. S— 3 k((k+1)%—k2)+100=00x99x401 5,
k=1 6
= 661750
(Y o )
9, X X X == -3 X ¢ = N
i=0j=0k=03'393K LIJ i=03% (11) i—03% | i=03™
3 3
1#j#k)
zz—zxi’» 11 +2 11
8 2 |, 1|, L
9 27
ey 4
- xR i } OK
2
10. S= Y Y— (1)

Inter change m — n

s= % 3

n=1m=13"(m3" +n3™)

(H+@)=

ng — %0: %0: mn(m3” +n3") =§§

m=1n=13"3"13" +m3") m=1
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‘ Sequence and Progression

11. [x]P=x{x}=x>+ {x}?-2x{x}

\f«vv‘] y=X
= X = , (x—1)
) 3+/5
2
Js 1) 3435 (WSl //Z%{X}
- X = \ 1
2 - 1 2 3
VO +
X=
1
-(I++45) >100 = n>10
nin+1) -
12. - f(m+k)=17(nf2)3gﬂ:m+ké2n—l

= ne [31,35] n= {31, 32,33, 34, 35}
Maximum value of m + k=35 + 34 =69

13. The number are 16, 24, 36, 54, 81

X

4

14. x*—16x>+ px?—256x + q= 0<: X, X,, X, X, are in G.P. = xx, =x X,

’\

(x, +x)+(x,+x,)=16

X X, (X, +X,) + X x,(X, +x,) =256

= x,(16) =256 = XX, = XX, =16
P=xx, +xx, +(x, +x,) (X, +X,)
X, X, XX, = (16)° = (x,x,Xx,x)"*=2"=4
CEG XX,
4
= X, =X,=x,=Xx,=4

= P=6x16=96,q=256
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2%8 X2 2018 _x.+1) 1)
15. X+ +
r=1 1-x k XrJ
2018 2018
_ [ L, +1)+M} 1 [—(xr+1)+1+ X, }
r=1 1-x, r=1 1-x,
=—1+1=0

16. T =2014,T,=2+1°+4 =73, T,=7+3°=370

=370

2018
17. y—x=d(a, +a,+ ... ta,,,)=1009d (2a, +2017d)

z=(a, +1008d) + (a, +1009d) = 2a +2017d

A X

= =1009d
2018 42 2018 1 2018
18. X = 2 ~(xj+D+ =
i-1 1=x; o 1-x; i-1 1=
(l—Xl)+(1—X2)+...(1—X2018)> 2018
2018 ! + | +...+71
l—Xl 1—X2 1_X2018
2018 2
- o 1 _ (2018)

i=1 I—Xi B 2017

2018 2 >(2018)2 (2018)% —((2018)> 1) 1

2 > ~-2019= -
i-1 1-x; 2017 2017 2017
2018 2
= The least value of k satisfying k >1.
i=1 17X

=2017

19. [x]=aifxe {w_ Ja+1)?)

Number of values of x = (a + 1)>—a*>=2a + 1 for which [x] = a

4
}52a+1 1 X 40 = 30 + ?
2a+1 23D+1 63

[S]=



‘ Sequence and Progression

1 1 1
20. Adding, + +

X V / 201X

2xz —2yz+ 1= - -

018

2yz—-2zx+ 1= -

018

2yz—2xy + 1= 5018
Adding, x +y+2z=2018 x 3
3 S><;+y+z

I 1 1 3

= x=y=z=2018

21. Za(l +c)(l+a)=(1+a)l+b)( +c)

= a’ct+bla+tc’b+a’tb’+c?=1+abc

= 1 + abc > 3abc + 3(abc)??

Put  (abo)B=t = 26 +32-1<0=> (2t—1)(E+2t+1)<0
I

1
= t< - = abc <
' 8

a3 b3 c3

2 @ be-a) (0@ b (caxb o

__a3(b—c)+b3(c—a)+c3(a—b)
- (a—b)(b—c)(c—a)
_ (b—c)(c—a)a-b)(-a-b—c)
(a—b)(b—c)(c—a)
=atb+tc=4
1 ? 1 S(k+a)+(k+b)+(k+c):kjLa+b+c
+ + 3
k+a k+b k+c

23. 3<

= 3-k<—, Vab,c>0

14+ b+
= 3 — k < minimum of
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b4
Now, ~ > (abc)? =1
= 3-k<1 = k>2
! + ! ..+ ! =2l
1+X2 1+X3 1+X2018 1+X1
1
X1 1 Y2017
= >2017
1+X1 k(l+X2)(1+X3)....(1+X2018)J
1
o X, >2017( 1 2017
Similarly, 1+x, L(]+Xl)(1+X3)....(1+X2018)J
L
X2018 5 5017 1 2017
1+X2018 - L(l-l—Xl)(1+X2)....(1+X2017)J
Multiplying
201
X[Xp- X018 (2017)*018

(1+X1)(1+X2) ..... (1+X2018)_

(1+ Xl)(1+ Xz)....(1+ X2018)

= XX,y e X o 2 (2017)201F
S B :\/H[l_Lj:L_ﬁ
(n+1)\/ﬁ (n+1)n n n+l/ Jn n+l
L1 Vel 1 1
= (m+Dvn o n+l Jn o+l
N TR
:> e e - T — =
nzl(n"‘l)\/H n=1 \/H n+l
e 0] e e}
Also, > ! 2

n=1

23

n=1

1
= 2
(n+1)Wn El Jn+1vn2vn+1) ) z\/gx/n+l(\/n+l +JH)

1 ;]:2

NS



‘ Sequence and Progression

. 1 1 1Y [
26. lim 2| 1——||14+— 1+— 1+— 1
n—»oo 2 21 k
1)
— lim 2(1— +1J
n—>o on
| i( 2k 2k+1 A
27. lim —
n—>°0k:1L3k _2k 3k+1 _2k+1J
(
(2 ol ) (3
lim — = lim|2-
n_>wL3_2 3H+1_2H+1J n—oo 1 2
3
1 1 1 1
28. = =—-
X+l Xk(X+D o xg x+1
100 100" 1 1)
:} z = —_— =
k=1Xk +1 =1\ Xg X4
i 5
%= 05T 40T, > 1
= X101>1
0< <1
|
= 1<2—\ <2
29. % 1=y oL

+




m Advance Problems in Algebra for JEE

If0<a<b = Ii~ c>0

30. S.= 2+ 19di)

28,5, —(S,+5,)S,  200(2+19d,)(2+19d,)~100(2+19d, )(4 +19(d, +d))
S, +8, -2, 10(4+19(d, +d,)—4—38d,)

(8+76(d, +d,)+722d,d, ~8—38(d, +d, +2d,)—361d,(d, +d,))
19(d, +d, —2d,)

- 1O(38(d1 +d3 —2d,)+361(2d;d3 —dy(d; +d3))
19(d1 + d3 *2(12)

=20
31. Coefficient of x> = 1(=3) + 1(5) + 1(-7) +....+(-23)25

0345742234252 — (121432 152 172 4052
2

13
~ L33 k1 21[169—4—13X14X27+4x13X14—13}
7) 2 6 2

=—-1378

32. Case-1

atb-c<a<cta-b<b<c<b+c—-a<a+b-+c

= atb—-c+a+tb+c=2b
= a = 0 which is not possible
Case-11

atb—-c<a<b<cta-b<c<b+c—a<a+b-+c

(atb-c)+(a+b+c)=b+c=2(ct+a-b)



‘ Sequence and Progression

33.

34.

35.

36.

= b+2a=c
and db=2¢c = c=2b
= b=2a = c=4a

Sequence is
—a, a, 2a, 3a, 4a, S5a, 7a which is not an A.P.
a(l+r+r’+r)=20
arf(l+r+r*+1)=320
= =16 = r=2
N=ar*(l +r+r’+r)=2"7x20=2" x5
® 1

& ;1 = 1
S=Y @r-)"—==2310-)——=+X
2" r=2 2" 2

r=1

o0

1 S|
X'=— = ¥Yx'' = 5 3
=0 l=x g (1-x) r=2 (1-x)

= S=4x8+2=34
(

Do(k+3)k+2)k+DH)-1 o (1 1
s, = 5 (k3D +D) =z[—— ]
k=1 (k+3)' k=1 k! (k+3)'
ETRR I SN SRS SR
2031 (n+1)! (n+2)! (n+3)!
1 5
limS, =1+—+—=—
= T3
a" +b" = ab(a" ! +b")

( 2n-1  2n-1)

397



Unacademyplusdiscounts

We are having the best collection of books.

-@unacademyplusdiscounts_link

~ https://telegram.me/Unacademyplusdiscounts_link
 https/telegram.mie/Uriacadernypluisdiscounts _fink
: h:ttés:://téle;qrérn:.rrie/:Un:ac::;\d:err:\yélufsdi:sc:ou:nté_link:

Join.Us.Now For all study Materials.for free


https://telegram.me/Unacademyplusdiscounts_link

= PERMUTATION
3 AND COMBINATION

SECTION-1

¢ SINGLE CHOICE QUESTIONS

1. Number of ways = °C, +°C, - 8C, = 196
2. Every element has 3 possibilities
(1) It belongs to A only
(i1) It belongs to B only
(iii) It belongs to none

3] (R |
Number of ways = — | . [ Null (A & B) are not repeated]

3. (°C) (C)-[8(*C, x*C) + 8(*C, x *C))]

both from both from
same row same column

=768
4. 15! =21136537211113!
Number of ways = Number of ways 15! can be expressed as product of 2 relatively
prime divisors = 26-1 = 32
5. Let A = block 12 appear

B = block 34 appear
C = block 567 appear
nAuUBUC)=@8!+8!+7)— (7' +6!+6!)+5!
=661 x 5!

number of ways = 9! — 661 x 5!



‘ Permutation and Combination m

6.

10.
11.

12.

13.

14

15.

Number of ways = 8! x 2!

SRG | GGGGBBBB

100!

(201)° x 5! XS!] * (@)

Number of ways = (

All different or (2 Alike, 1 different) or (3 Alike)
= IOOC3 + IOOC2 x 2+ 100(:1
= l01C, 4 101C = 102C,
‘k’ are to be selected from (n—k + 1) gaps between ‘n — k’ not selected objects.
= Number of ways ="*1C,

n—k empty boxes must be selected from k + 1 gaps between ‘k’ non empty boxes.

Distribute ‘k’ alike objects (representing a,, a,, ....., a, here) over n persons (which
represents numbers 1, 2, 3, ....n).

x>0,y>0,x+y<99

number of ways = 92"2C, = C,
x=0,y| <99
number of ways = 198
total number of ways = 2(198) + 4 *°C,+ 1 = 19801

Number of subsets = '°C, x 3 + (19C,)’

=1004851
The number of integers will be same as number of permutation of (x,, X,, X5, X, X)

of five non negative integers so that x; +x, + x; +x, + x, =8

Number of integers = ¥"C, = 12C, = 495

x+ty+z=2n+1
1

xty>z = 2Zn+l-z>z = z<n+
1<x,y,z<n
Number of ways = 20*1=3+2C__3C 20 1-(#3)#2C,
=2C, - 3.0C,
_ 2n(2n-1)-3n(n—1)_ n(n+1)
= > =




m Advance Problems in Algebra for JEE

17. Number of ways = 3C, x 3!

I
1)
=)

—31 32 33 40
18. Number of ways =~'C,, +°°C,, +°C,, + ... +*°C
— 31 31 31 32 33 40
CtCC, 7€) T7C+7C T #77C )
— 31 41
C i t7C,

19. Let r X1 V] + 7K

x+ty+z<12, x,y,ze N

number of triplets (x, y, z) ='272"3C, =12C,

20. Number of line segments = *C, = 28

21. Let n = number of women
nx3=9x4 = n=12
22. Number of 6-digit numbers = °C, 56 —°C, 5°
=90 x 55 =281250

23. Guests can be accomodated as shown or

number of ways = 2 x 4! =48

24, A——A=4x3
A-———A=4x3x2
A-———A=4x3x2x1
Total number of ways = 12 + 24 + 24 = 60

25. Number of ways = 3% — (°C, 28 - 3C, 1%) = 5796



f Pemuation and Combination
2. E £ in 100! = 100 N IOO}F[IOO}F[IOO}{IOO}{IOO}
. Exponent of 2 1n S 72 3 74 PE 6
=97

) I 100 100 100 100
Exponent of 3 in 100! = 3 + 32 + 33 + 34

=48
Exponent 12 in 100! =48

27. 3,3,5,5;2,2,8,8,8

{1 g
Number of ways =°C, . = =300

P -

28. Number of functions ="C, (2*-2C,) =14 x 'C,
29. Number of interior points = "C,

L 274 C (2n)!
] = 2 Mo =2~ oo gkl M
30. Number of ways Z, . > (n!)2

31. 10800 =243352
9000 =23 3253
Number of common divisors =4 x 3 x 3 =36

32. Number of ways = (n—2)! *'C, 2!

=(n-2)(n-1)!
3600 =5 x 6!
— n="7
33. x<z<y
x<z=y
X=z<y
Z<x<y

Number of ways = °C, + °C, +°C, + 1°C,

=2(19C;) +°C, = 276

401



m Advance Problems in Algebra for JEE

34. 2A+2D=9x8x3C,-8
2A+2A=2x°C, -1

Total number of ways = 225

35. Number of ways = 7_' 0~ ffo 8 T \_(7
2!2![ G {( C,+C+ C7) (C7)ﬂ
=1260 [120 — 44]
=1260 x 76
=95760

36. Different sequence like 122, 222, 345, etc are possible. No. of sets = no. of ways to

distribute 3 alike dice over 6 numbers 1, 2, 3, 4, 5, 6 with repetitions allowed

=0 =70 =356

¢ ONE OR MORE THAN ONE CORRECT
2. z=2,numberof (x,y)=1x1

z =3, number of (X, y) =2 x 2
z =4, number of (x,y) =3 x3
z=n+ 1, number of (X, y)=n xn
Alternate: x<y<zory<x<z
= number of (x, y, z) =2 x "IC;
or X=y<z
= number of (x, y, z) =""1C,

Total number of (x, y, z) =""1C, + 2 "IC,
3. There are two possibilities for a , either append a nonzero digit to a legal (n — 1)

string or append a zero to an illegal (n — 1) string.

= a =a  x9+(0""—a )x1



‘ Permutation and Combination m

4.

— n—1
= a, =8 ,+10

a =88a ,+ 1072+ 10" =82a  +8x 102+ 10~
= 8%(8a_ ,+ 1073) +8 x 10™2 + 10!
=8%a_ ,+82x 10"3+8 x 10"2+ 10!

=gnla + (101 + 8 x 10" 2+ 82 x 10" + ... (n— 1)

terms)

n—(n—1)

a,=l,a,=2

A gets to n' step either coming from (n — 1)th step, which he can reach ina_, ways
or he can get to n™ step by coming from (n — 2)nd step, which he reached in a ,
ways.

an - anfl + an72

a,=1+2=3
%=2+3=5
%=3+5=8
%=5+8=13
a,=8+13=21

ag=13+21 =34
a,=21+34=55

a,, =34 +55=89
a,, =55+ 89 =144



m Advance Problems in Algebra for JEE

5. Consider 1, 2, 3,....., 50 in a row

X, ax,bx; X, is number of numbers in the left of a
X, 1s number of numbers between a & b
X, is number of numbers in the right of b

X, +X, +x,=48

X,20,0<x,<4,x,2>0

number of subsets = 4"2C, — 48512C,
=30C, -%C,=235

number of subsets so that|a—b| > 5 =#¥42C =46C,

6. 1 digit plaindromes — 9
2 digit palindromes — 9 x 1
3 digit palindromes — 9 x 10
4 digit palindromes — 9 x 10
5 digit palindromes — 9 x 10?
6 digit palindromes — 9 x 10?

100 --------m-m--- 510

R 10

. Number at 2(9 + 90 + 900 + 10) = 2018, rank is 1019101
1 —10°

20 — 102

210 10

211 — 10

212 — 10

213 — 10

2140412 -1



‘ Permutation and Combination m

Rank of 2140412 =2(9+90+900)+ 1000 + 100 + 40 + 1
=1998 + 1000 + 100 +40 + 1
=3139
( C
7. Number of ways = " :
— ) 2r1—1—ka71
or 2n—k+1Ck 4 2r1—k—1Ck72
8. Ifxis odd
x=2k+1, y=2k+1,z=2k+1,2k+2, ..... 98 — 4k — (98 — 6k) ways

y=2k+2,z=2k+2,2k+3, ....., 97 — 4k — (96 — 6k)ways
y=49-k,z=49 -k, 50 -k — 2 ways

16

number of triplets = Y_((98—6k)+ (96 —6k) +.....+2)

= i(4973k) (50 -3k)

= 14722
If x is even
x =2k, y=2k,z=2k, 2k + 1, ....., 100 — 4k — (101 — 6k) ways
y=2k+1,z=2k+1, ..., 99 — 4k — (99 — 6k) ways

y=50-k,z=50-k - 1 way

16

Number of triplets = Y_((101—6k)+ (99— 6k) +.....+1)

k=0

\3,\[ k)

—

16065

9. x+y=9x10x10x10x10x10=9 x 10°

1
x=y= - x9x10°=450000



11.

12.

13.

14.

15.

m Advance Problems in Algebra for JEE

a,=a,,tn

a, =2

: a,=2+2+3+4+5+6=22
a,,=2+2+3+4+ ... +10=56

Number of handshakeszanz—nzn(Zn— I)—n

=2n(n-1)
(a) (2A, 3D) + (2A, 2A, 1D) + (5D)

=3C, 4C3 31 +3C,°C, 219 +5!
=1110

]

(b)  2A,3D =3C,“C, . =720

(¢)2A,2A,1D =3C,C, =270

Total number of paths = C, °C, + ’C, *C, — °C, *C,

=186
Number of paths without crossing N ="C, *C, — °C, *C,

=36
Number of paths without crossing M = °C, °C, — ¢C, *C,

=60

6!

Number of words having COUNT in them (COUNT ; N, T, L, I, Y) =
Number of words with all vowels separated = " LoxTIC,x o =15xT!
a, = number of sets containing ‘n’ + number of sets not containing ‘n’

Number of sets containing ‘n’ = {n} + subsets to be chosen from {1, 2, .....,n — 2}
and contain ‘n’.
=1+ a'n—2
Number of sets not containing ‘n’ = subset to be chosen from {1, 2, 3, .....,n—1}
- anfl

a'n - (an—2 + 1) + ar1—1



‘ Permutation and Combination

407

16.

17.

18.

19.

(A)3C, 4! + 8C3 31 x 1+3C, x21=2072

C, x 4 (€ \ ( Z
(D) 1 + 5 + 5 =616
AlDLID|C C|B|IB|A A | Al B AlB|IIB|A
i T t 1 1 T t + 1 i T 1T T 1 i T 1T T 1
B | ( A BIIDIA||CI|D B|A/||( \ B | A \ | B
A A | ( B B | A A A | B A | B
t 1 1t 1 1t 1 1t + al t 1 1t 1 < t 1 1 + <

In 15 round, number are of form 15k + 1, so last number is 991

In 2" round, first number is 991 + 15 — 1000 = 6

number are of the form 15k + 6, so last number is 996

In 3" round, first number is 996 + 15 — 1000 = 11, so number are of the form 15k +

11, so last number is 986.

In 4t round, first number is 986 + 15 — 1000 = 1

C,0O,LL,EE, G
number of ways =2A+20A;2A+2D ;4D

=1+2C,4C,+5C, =18

1 5C, =70
% JE— 6C,=20
P — °C,=10
P — C,=4



-
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SECTION-3

¢ COMPRHENSION BASED QUESTIONS
Comprehension (0.1 To Q.3)

All possibilities over selection of 6 books are
5 alike, 1 different — 1 x 2C, =2 ways
4 alike, 2 others alike — ?C, x 2C, = 4 ways
4 alike, 2 different — °C, 2C, = 2 ways
3 alike, 3 others alike — 3C, = 3 ways
3 alike, 2 other alike, 1 different =C, 2C, = 6 ways
2 alike, 2 other alike, 2 other alike = 1 way
1. Total ways = 18 ways

2. 4 alike, 2 different + 3 alike, 2 other alike, 1 different + 2 alike, 2 other alike, 2
other alike

=2+6+1=9 ways.
3. 2 alike, 2 other alike, 2 other alike
=1 way

Comprehension (0.4 to Q.5)

The number of ways nobody gets back her coats = 5! — (°C,4! —°C,3! +°C,2!

— 5C41! + 5C5)
= 44
4. Number of ways = 44 x 44 =

5. Number of ways = (51)> — (°C,(4!)2 = 5C,(3!)? + 5C;(2!)2 = 5C,(1!)? + 5C,)
— 11844



‘ Permutation and Combination m
Comprehension (0.6 to 0.8)

The number of paths from (1, 0) to (n, n — 1) such that y <x at every interior points

— n—1+n-1 _ nt(n-2)
Cnfl Cn72

— 2n-2 _ 2n-2
Cnfl Cn72

n— n n—
=2 Zle _ 2 2Cn,1 Y ‘
1 ()
l . 2n-2)! n-1 (2n-2)!
= (211—2Cn71) 2n ZCnfz _ ( ) _ ( )2
n n!(n-2)! n ((n-1)!)

6. Number of paths = — (*"*C_))

7. Shift origin to (-1, 0) w.r.t. new system

Number of paths = Number of paths from (1, 0) to (n + 1, n)

L 2mt1)2 A (n,n)=(n+1,n)
n+ | C(nJrl)*l Y4 1Y
(
= . (0.5 ]')
I t ]
: X
(_130)5(0:(!)
8. Number of paths
C
=2
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11.

b, =2,b,=2%,b,=22+2+1=7

b,=7+4+2=13

by=13+7+4=24

by=24+13+7=44

Comprehension (0.12 to 0.13)

13.

X1RXzRX3RX4BX5BX6BX7BX8BX9
X, tx, ... +x4= 5

number of ways = >*8C, = 1287

Comprehension (0.14 to 0.16)

. AAA,SSSS,ILLNN, T, O

15.

16.

First arrange letters other than 2N, 10.
0!
Number of ways = Y

“

Now select places for NNO between other letters

x,L.x,L L

11X bXs e Xio-10%11

x, denote number of places for 2N, 10

number of ways = 3"1°C, ' x 2 arrangement among 2N & 10
. Total number of ways= . xBC x2= ——
31412 31314

3—1+4C4 x 6+7C7 % 'f') " = 2700 x 13C7

L L

For first A to precede the first S, we must have an arrangement of the form

X, Sx, Sx; S x, S x4

where in the place x;, we put from 0 to 3A’s with condition that x, > 1, X,, X5, X,, X;
> 0 the number of solutions of X, +x, +x, +x, +x,=3,x,21,x,20,2<k<5is

3+ 6
C,=°C,
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Once the first condition has been fulfilled, we have arranged the 3A’s and 4S’s in

allowable configurations, arranging 3 + 4 = 7 letters, creating 8 spaces in between,

say, as in

y,Lyy,Loysly e y.Lyg

Choosing the spaces for N and O is equivalent to solving the equation

VitTY, T ¥y4=3,y,20,1<k<8

and so there are **'C, ways of doing this. Once the spaces have been chosen for N
and O, we may arrange them in just two ways so that first N precedes O. Once the
second condition has been fulfilled we have to arrange 3 +4 + 2 + 1 = 10 letters

in allowable configurations creating 11 spaces between then. We now arrange
remaining letters.

x,L,x,L,x,L

11X lnXs L

3 e 10X11> X,

by ]

30 ¢
in "7PC; x - ways

= Total number of ways = °C, x 1°C, x 2 x BC, x 3

Comprehension (Q.17 to 0.18)

17. Minimum number of locks = ''C, = YWY 4 462.
1OxOxRx 7 x6H
18. Minimum number of locks each criminal must carry = 1°C, = e Axin)
252.
Comprehension (Q.19 to 0.20)
R+W+G+B=20 R = number of red balls
R, W, G, B are whole numbers W = number of white balls

G = number of green balls
B = number of blue balls
19. G<3,R>0,W>0,B>0

number of ways = 203C, —20413C = 802



==
20. Let W =2k
R+2k+G+B=20 2k = number of white balls
R+G+B=20-2k

10 10
number of ways = > **2C, =>"(11-k) (21-2k)
k=0

k=0

_ 2(10x161x21)_43[10;<11) e

=948
Comprehension (0.21 to 0.22)

21. Number of ways = (°C, 3C, —8C, 'C,) + (°C, 8C, — 8C, 'C,) + (°C, 8C, — 3¢, 'C,)
= 2352 + 4606 + 3920
= 10878

22. Number of ways = (3C; 'C;+5C, 'C,) + (8C, 7C, + 3C, 'C,) + (°C, 'C, + 8C, +7C,)
= 1666 + 3626 + 2940
=8232

Comprehension (.23 to 0.25)

23 m—n+1C n!

24. C n!

25 C 2 n! + ( n
M le s e N

MM;AA; T, T:H;E;I;C;S
26. Atoddplaces — 2A,20A, 1D,

2A, 3D
5! O! 5 6! 516!
number of ways =3C,¢C, —~  +3C,’C, _ ~ _~ =(113)
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27. MM TT HEICS

number of ways = 7! x 8C, =28 x 7!

4
28. Number of ways = _ x8C, x — =210 x 7!

SECTION-4

¢ MATCH THE COLUMN
1. (A) Number of ways = 3°> — (3C,2° - 3C,1°) = 150

[ R

(B) Number of ways =33*2C, =6

15
(C) Number of ways = — :l =25

(D) Number of ways =2 (1, 1,3 and 1, 2, 2)
2. (A) xbbbxcxcxcx

l'
number of ways = , x3C,=20

(B) 2b, 1b;2¢c, Icor2b, 1b; Ic, 1c, Ic or 2b, 1b ; 3¢
x bbx cxcxbxcx,bbebee ; bebbe, beebbe (same way starting with ¢)
cbbcebe, cbebbe
bbceceb, becebb
number of ways = 12 x °C, = 180

(C) bebebe =7C,
beebeb or bebeeb = 2 % °C,
bbcebe or beebbe or bbebee or bebbee =4 x °C,
beeebb or bbeeeb =2 x 4C,
bbbeee =*C,

Total ways =2(35+40+40+ 8+ 1) =248

(D) bcbebe, cbebeb

becebeb, cbbebe

bebeceb, cbebbe
number of ways ="C, x 2 +4 =18
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3. H — Horizontal step, V — Vertical step

(A) xHxVxHxVxHxVx
5 diagonal steps may be distributed in 7 places in any fashion.

The number of ways is equal to number of ways of distributing 5 identical

objects over 7 persons
=C, =11C, =462
(B) Number of ways HVHV
=6C,=19C, =210
(C) HVHVHVHV
number of ways = 48C, = 12C, = 495

(D) Number of ways = ''C

4. (A) "C,.2™-1)
5 every element belong to atleast one subset

(B) "C 2™ 1™
——» remaining elements don’t belong to all subsets simultaneously.

(C) Every element has choices only A, only A, ....., only A_, none
= Number of ways = (m + 1)"

(D) @™ -1)"

5. (A) no.of ways = (*C,) 3+ 6 =24

(B) no.ofways=10+8+6+4+2=30

(C) each edge has ‘6 face diagonals skew with it.
.. no. of ways =12 x 6 =72

(D) no.of ways=5x6 + 4x6

\ 2
in same face face diagonal & edge in different faces
=54

6. (A) a>b,a>c,a>d
= no. of ways = 1°C, x 3! = 1260
(B) a<b,a<c,a<d

number of ways =°C, x 3! =756
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(C) a<b<c<d
= no. of ways =4*2-1C,_ =12C, =495
(D) a2b>c>d
= no. of ways =4*10-1C, -1 =1C,—-1=714

\

(omitting 0000)

7. (A) N=5C, = 165
(B) N =843C, =35
(C) N=8C,41 - (*C, 7C,3!1 —4C, 6C,2! +4C, 5C, - 1)
= 1006
(D) N=4C, x4x3=T72

SECTION-5

¢ SUBJECTIVE

L. *a)=7 = a=P
*(g)=13 = g=P/?, P, P,are prime
Py
g=arb = Piro=P," =N r:Fl
(p¢ pf
6,12 I
432:d—C:P16(r3— 2): Pl LP—E—EJ :P16P26_P14P24
= 2433 = P13P24(P22—P1)
= P,=2,P, =3
= b=972
2. - - - - §=104ways
_ _ _ 3 __1A
= 10"ways
e
= 10"ways
-2 - - —=104ways
S _ - —=104ways

Total = 5 x 10* ways
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e.g 50555 should be counted 4 times 50555 is counted in numbers having 5 at unit,

tens, hundreds & ten thousands place.

3. (4 integers have same remainder) + (2 leaving remainder 0, 1 leaving remainder 1
and other 3) + (2 leaving remainder 1, and two 3) + (2 leaving remainder 0 and two
2) + (2 leaving remainder 2 and one leaving 1 and other 3)
N = (3 26C4 + 27c4) + (26C2 27C1 26C1) + (26C2 26C2) + (27C2 26C2) + (26C2 27C1 26C1)

= 738400
4 X TX T X=X, X4 TXs =Y, 25X
x+3y=21 — 5% Xg=1,2
x+3y=16,11
(X’ Y X6) = (4’ 4’ 1)5 (7> 3> 1)7 (10, 2, 1), (5, 2, 2)
Number of 6-tuples = *43"2C, +2*1C, +7372C,32"IC,

+ 10—3+2C2 2—2+1C1 + 573+2C2 2—2+1C1
=9+30+36+6

=81
5. Number of ways=°C, + °C,’C,’C, + °C,(’C,+'C;) + 'C,C,

all of form 3k two of form 3k, one of form 3k, two of form 3k + 1
one3k+1,one3k+2 3of3k+1or & two of 3k +2

3k+2

=15+ 735+420+ 441 =1611

6. Total number of elements in set S
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7.

10.

With smallest length formed by vertices A | A;, A,A,,... A, A,
Number of As =12 x 20
With smallest length formed by A|A,, AJA,,...., A
Number of As =10 x 20
With smallest length formed by A A, AJA, ..., Ay A,, number of As = 6 x 20
With smallest length formed by A\ A, AJA., ..., Aj As, number of As =4 x 20

207 5
N=(12+ 10+ 6 +4) x 20 = 640

The number of points of intersection on the A, A

A

20773

=2x8=16

Since, the lengths of these 200 diagonals are equal, they all are tangent to a same
circle. Since from any point outside the circle exactly two tangents lines to the

it9

circle can be introduced, so any three of the 200 diagonals can’t intersect at one

common point
200 <16
= Total number of interior point of intersection of 200 diagonals =

= 1600

N= c, + 4, + 56C, + SC.=111

Using 3 points Using 2 points  using 1 point using all

on the circle on the circle on the circle 3 interior

and 1 interior and 2 interior ~ points
point points

| =5x51=600

2 =5x51=600

3 =5x51=600

41 =4 x4!1=96

42 =4 x41=96

431~ =3x31=18

4321  =2x21=4

43251  =2!

43256  =2!

2018% number is 4325671
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12. Various forms of the numbers can be
(i) abcl5 (i1) ab150 (iii) ab155 (iv) al5b0
(v) al5b5 (vi) 15ab0 (vii) 15ab5
Number of numbers of form abc15 =300 {102, 105, ----999}
Number of numbers of form ab150 =30 {12, 15, ----, 99}
Number of number of the form ab155 =30 {10, 13,-----97}
Number of number of the form al5b0 =30 {12, 15,-----99}
Number of number of the form al5b5 =30 {10, 13,-----97}
Number of number of the form 15ab0 = 34 {00, 03,-----99}
Number of number of the form 15ab5 =33 {01, 04,-----97}
Number of common numbers in number of form abec 15 & al5b5 =3
Number of common numbers in number of form ab150 & 15ab0 = 1
Number of common numbers in number of form ab155 & 15ab5 =1
Number of common numbers in number of form abc 15 & 15ab5 =3

= Total number of numbers =300 +30 x 4 + 34 +33 -8 =487 -8 =479

13. 6Alike > 5

9]
4 A like + 2 others alike — 5 x 4 x TEY =300

Al

3 Alike + 3 others alike — °C, x " =200

¢

2 Alike + 2 other alike + 2 other alike — °C, — - =900
N =900+ 200 + 300 + 5 = 1405

14. 012304 N sl
6! 5!
012313 N —
012322 N S

N =240+ 150+ 100 =490
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‘ Permutation and Combination

15. Out of all groups of 4 consecutive even numbers, there is exactly one of the form
8k + 4 which is divisible by 4 but not by 8.

Number of four digit even numbers =9 x 9 x 9 x 4
L N=9x9x9=729
16. Elements 2, 3, 5, 7, 8 have unique choice they all belong to both A & B.

Remaining elements each have choices

(8] l‘y A\

/
{1,4,6,9,10, 11, 12} ’/Tx- 11y B exacluding the case all elements belonging to

none

N=3"-1=2186

\
HOTIE

17. Let X x,X;X,X:X.X,X¢ be the eight digit number
X, X, F X+ X, X T Xt X, T X =4
x,21&x.20 i>1 x. el

= N=+1C,=1C =120

18. Ifa>1 = al +b! +c! is even, but 39 is odd
= a=1,ifb>2, thena! +b! + ¢! is of the form 3k + 1, but 3¢ is of form 3k
= a=1,b=1or2
Ifa=1,b=1 = ¢!=39-2 = ¢c<2 (- 392 is not divisible by 3)
c=1,d=1
Ifa=1,b=2= c!=39-3isnot divisible by 9 (*.- d > 1) but divisible by 3
= c<6
. check forc=3,4,5
= c¢c=3,d=2&c=4,d=3
(a,b,c,d)=(1,1,1,1);(1,2,3,2),(1,2,4,3)
19. {0,3,6,9}, {1,4,7}, {2,5, 8}

Number of (3k + 1) form numbers = 0, number of (3k + 2) form numbers = 3
or Number of (3k + 1) form numbers = 3, number of (3k + 2) form numbers =0
or Number of (3k + 1) form numbers = number of (3k + 2) form numbers
N=(1+1) 204 24 (CCyP + CC P + (C)2 + (Cy) -~ 1

=32+16(20)—1=1351
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onl?r A

20. 1,2,3,4,5 only B Total = 4°
none

both A,B
only B
forAcB 1,2,3,4,5 both A,B no. of ways = 33
none
forBc A no. of ways = 33
for A=B no. of ways = 2° x 1

N=45—(235-2%=45-235+25=570

21. N=32C;—(32+32x28+ 16 x 26)

=3616
2 N—|  8x9x9  _  7x8x8§ o oxg gx8 N
3digitno.shaving no.3  3digit no.s having no.3 & 5 1'3" at first place 1'3' of first place and no.5

( )

2 x 87><_‘9 y- %ﬁ =249

exactly one'3' at2"d  exactly one'3' at20d or 3rd
or 3rd place place and no.5

23. Let, a = no. of ways in which A can get back the ball after ‘n’ passes.
b =no. of ways in which the ball goes to a fixed person other than A after n trials.

"=a +3b &a =3b |

= 3n71:&n—l+an
a, =0

= a,=3'-a =3
a,=32-3

a,=3°—32+3

6
a7=36_35+34_33+32_3=%=546

IN =546=13x7x6|
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24. Number can be formed using the digits (9, 9, 3), (9, 8, 4), (9,7, 5), (9, 6, 6), (8, 8,

25.

26.

27.

5),(8,7,6),(7,7,7)

CN= L x3430x341=28,

If a=1,224 4 -1+ (1 +4)°=3+(1)>+4)
= biseven

No. of triplets =1 x 2 x 5 =10
Ifaz1,22+3+5=4r+ (-1)°+ 1
= bisodd.

number of triplets =4 x 3 x 5 =60
= N=10+60="70

Number of numbers of the form 7K = 14

Number of numbers of the form 7K +1 =15
Number of numbers of the form 7K +2 =15
Number of numbers of the form 7K +3 = 14
Number of numbers of the form 7K +4 = 14
Number of numbers of the form 7K + 5 = 14

Number of numbers of the form 7K + 6 = 14
N=1+15+15+14=45

CC,LL,UU, A, S
A (2 alike + 20A) + (2 alike + 2 different) + 4 diff.

41 4!
='C,——+'CC,—+41=150
212! 2!

CAC (2 alike) + (2D) = 2C1 + 3C22! =8
CALC L or SorU
N=150+8+3=161



28.

29.

30.

31.

32.

33.

0 constants = 1

1 consonant = °C,(2)

2 consonants = °C,(2)?

3 consonants = (°C, — 3)2°

4 consonants = 24
N=1+10+40+56+16=123
N=P}orP P,

30=P, +P? or
N=537x2311x19,13 x 17

a b

23 20 2122 23
20 21 22 23

53 50 51 52

53 53

50, 51 52 53

number of ways =7 x 10 =70
Distribute 1 to 8 places.

Now distribute 4 to 8 places

Number of ways = 47C, - 3C, =322

— N=322
41

0,0,1,2,4 3 x — =36
4x 41

0,1,1,2,3 = —1" =48
41

0,1,2,2,2 >4 x §=16

Total number of numbers =36 +48 + 16 = 100

Number of dolls each girl has got = °C =15
.. Total number of dolls = 15 x 3 =45

Advance Problems in Algebra for JEE

30=P, +P,

24
24

59, 51,52 53
53
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34. 3™is of form 4k + 1 or 4k + 3 according as m is even or m is odd

5" is of form 4k + 1

7° is of form 4k + 1, if p is even, 4k + 3 if p is odd.
= Number of divisors of form 4k + 1 =3 x5 x 8+ 3 x 5 x 8 =240
[3™, 7P, m & p both odd or both even]

35. Sum=[(2+4+6+8)xC,x21+(1+3+5+7+9)xC,*C, x2!]

(10°+ 10! + 102)
= (400 + 800) x 111

= 133200
36.
A g B
R P
M
1 unit K
D e .C
1 unit

6 westward, 1 eastward and 1 northward move

\l
number of ways = i 56

2016
37. a+b=di, ctd= 2016=25.32.7!

5 (2016 )
number of (a, b, ¢, d) = z (d;-D Ld— — IJ
i=1

i

36 [ 2016))

_ 312017 d + 222

EL 574 ))
= 2017 x 36— 2(20+ 21 + ... 29 (30 + 31 +32) (70 + 71)
= 59508

38. 2100 4 9100 1 5[Cl= 9/AUBULC|= 2101 4 9[C]
= |C|=101, |]AuBuUC|=102
Minimum value |A N B n C| =98, when n (A N B) =99, n(An C)
=99, n(BNC)=99



39.

40.

41.

only A
= only B

1
xonly C
both A and B not C

Aand C, not B
B and C, not A

N = (2003

number of divisors = (2004)?> = 4016016
0,1,2,3,4

[—
o
[Ne)
No)
|

Number of ways =53+ 52+ 5!+ 1 =156

Considerthesum 1 +1+ 1 +

Advance Problems in Algebra for JEE

..... + 1, being 10 terms in all. We can break then into

1 or more parts (10 parts at the most) by either putting or not putting parenthesis

after the 9 + signs.

This can be done in 2!%! ways.

Forexample 1 + 1+ 1,1+1,1+1+1+1,1=3,2,4,1 is one case and so on.
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CHAPTER

BINOMIAL THEOREM

SECTION-1

¢ SINGLE CHOICE QUESTIONS

10!
1. General term = 2
!SI0 -1 5)!

(r,s)=(4,0), (10, 0), (4, 6) for rational term.

n-l1 n-l1 n-1
2 n n 2 n+l~2 2n+2
2' ZO (ar + ar+1) = ZO( Cr + Cr+1) = z Cr+1 = Cn+1 — 4
r= r=

r=

3. Coefficient of x"in (1 +x)" (1 — 2x + 3x% — 4x> + ... + (~1)'(r + 1) x")

. ‘e o wn DX
= coefficient of x" in (1 + x)"~ (1- (%)) + : -
(1+x)

—n2
="2C,
4. (I+x+x*+x’) =a,tax+ax’+..+ax"”
— 5 o
Put x=1 4 =a,ta ta,ta;t+...ta;
x=-1 0 =a,—a, ta,—a;+...—a;
4£-0 =2(a, +a;tas+...+a5;)
= a,ta;tas+...+a;=512
100 . T
5. 2(1 +x%)1%= > |ax —cos—(x+r)
r=0 2
Putx =1, 27 =ay,ta ta,t.tag T Zosm Y
r=



=

m+l _

(1+n)™"'—n

Putn= n and add

(1 +n)y™"—

1,2,3,

= m+lclsl +m+lczsz+m+lc383+

r(r+1) nC2
2r

n ln
z —52< r"CI+"C)

:_Z( n— lcr 11’1(‘: ncf)

r 1

|
= S (n 2n71Cn71 + anni l)

"Cl 1
z nC Il+1C
r+1 (n+1)r 0

1 n 2n+1C

— n C n+1C —
(1’1 4 1) E%) n—r r+l1

n+l

10. 2(°C, +°C, +%C, + ... +°C,) + ™'C,
— 2(n+lc3) 4 n-%—lc2
_ (m+Dn(n-1) N (n+Dn

3

m+l _ m+1 m+1 m+1

+ m+lcmsm - (Il + l)mﬂ -

(n+1)

Advance Problems in Algebra for JEE

100

— Y. sin
r=0

(5

+ 1’1’1+1C nm

m

+ m+1CmSm

(n+1)
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| Bivomial Treorem_
n l’lC n+1C
1. S=Y ) —H5=—oF () —
Eo( )(r+1)2 +1rzo( 2 r+1
I B Y Vi S G e
(n+1)_r=o r+1 —o r+1
1 K 1 n-1 _lrnfl n-2 _lrn—l
_ +Z( ) Cr+z( ) Cr+1
(n+l)_n+1 — r+l1 =0 r+1
1 [ 1 1 n2enric, w3 h2C
e LN Jh L A e
(n+1)_n+1 n o r+1 =0 +1
1 [ 1 1 1 1 1
= +—+ +ovem = +1
m+D)|(n+) n (@-1) 73 2
Alternate : (1-x)"= 2 (D" "C.x’
r=0

1_ (1 _ X)n+1 B n (_l)r nCr Xr

x(n+1) =0 I+l

1 }[1—(1—)()“”\(1)(: n (-1)" "C,

(n+1)\ 1-(1-x) =0 (r+1)?

11_ 0+l
_ 1 (1-x dx
1'l+1() 1-x
1

(n+1)(j)(l+x+x + ...+ xM)dx

1 ( 1 1 1 1 j
=—|1+=+-+.—+—
n+1 2 3 n n+l

12. S= > (r—-2)"C,+2+n

r=0
=n2" 2"+ 24+ q
=m-4)2""+n+2
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no(—f 0 1 11
13. S= Y M:jxa—x“)“dx =—[(1-x%)"dx
r=0 (4I‘+2) 0 20

1
[ = [1-x%)"dx =x(1-x*)"
0

1

1 _

o2l x?(1-x*)"ldx =2nl, | -2nl,
0

L= (2n+1) ITF]: n o+ 1N n l In,zz .....

~ 2"n(n-1(n-2)....1

~ (2n+1)(2n-1)(2n-3)....3 °
2" n!

3.5.7....2n-1)(2n+1)

14. Coefficient of X" in

(1—§+X—2—X—3+...+ "I + QIESECIES + SV +...+—§+1\
120 3! (n—1)! n! n! (n—1)! 1!
_ =D N (-D" N =" . A +(—1)“
n!  1(n-D! 2!n-2)! n!
_ l?n(“CO#‘ Ci+"Cy+.t” Cn):(_z')“
n! n!

15. Coefficient of x** in (x* + 1)* (x + 1) = 1*°C,,
16. "C,+"C,=36=""C, = n=9
9C,(2)"(27)?

- Y :7.2—3)(—1:7
9C,(2)*(27)!

= X =

17. S= i(—l)r’1 (l+%+%+...+l) "C,

r=1 T

-y [ncr(—l)r—lf(pr X+ X+t xr_l)dxj
0

r=1
n L 1—x") »
:EO(J)LI_XJ C,(-1)" dx
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1(n“C(l x)( 1)\

&

1 n 1 1
:—J—O_(l_x) dx=J‘(l—x)“’ldx=J‘x“’1dx=l
0 (1-x) 0 0 n

18. X "C.(1-x)" ()" =x"
r=0

:> Z nCr(_l)r71 (I_X)r71 —
r=1 —X

= T[i C,(-D)"'(1-x)" 1jdx j(l+x+x +%° +..+x"dx
1

a n R D L V2 I _ _ _ n_
_ 5 C.(-) "(1-x) _X 1+X 1+x 1+ L X 1

- r 1 2 37 n

n n o\ 1\l _ y 4 3 _n
N 3 C.(I1-x) (=D :1 x+1 X +1 X +...+(1 X")

=1 r 1 2 3 n

19. S="Cy— ("'Cy+™'C)) + (*'C, +"1Cy) = (ICy +IC) ot (D)™

(nﬁlcm72 + n71Cm71)
— (_l)mfl nf]Cm_l

n y 2 n n
20. Zr3(n+l r) =Y r(n+1-r) =Y (n—-r)(r+1)*
r=0 r=0 r=0

T
— DS D) =3 (r+1)
r=0 r=0

_(m+1)’(n+2)2n+3) (n+1D)’(n+2)°
- 6 - 4
_n(n+1)*(n+2)

N 12

21. Coefficient of x = 2""1C, + *IC, + !C, + ... + ™IC,

|
— 2n+l _ ~A2n
== 22 =)
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22. S= ZLZ[(H D'C, +(n—1)“Cn_j]]

j=i+l

== S:_z “Ci :n22n—1

( 1)

Ifris odd, n-—riseven

n nC 1 n
24. r n r br _ - n+1C a'nfrbr
rzi)rwtl n+1r§) r+l

[(a + b)nH - anH]

" (n+D)b
Puta=x% b=2-%x°
n n n+l X2n+2
= r 2n —2r 2 __— =~ =
2T e

25, nz I_2 n—lCrilprqn—r — nz (I'+ 1) (I‘—l) n—lCPl pr qn—r +nz n—lCPl pr qn—r
r=1 r=2 r=1

— n(n _ 1) Z (r_2) IleCrizpl‘qnfr + 3n(n_1) Z IleCrizprqnfr + nz Ilflcrilprqnfl‘
r=1

r=3 r=2

=n(n—-1)(n-2) ¥ ">C, ;p'q" " +3n(n-1)p*(q+p)"*+np(q+p)""
=3

=n(n-1)(n-2)p’+3n(n—1)p’+np
=mp (-1 (@-2)p*+3n-1)p+1

18-r r 19-r r—1
0. mem = e (071 anel (07 (1)
2 3 2 3

= 2(19-1)=3r = r

IA

T..,,2T.., = rt+l2 .
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‘ Binomial Theorem

33
= r > = r=7

g

11 7
Greatest coefficient = *C, [%) Llj

= = n=2+3r

= 4n=9r+ 14
= n=238
28. a= anlcn_l + 2r1flcrl — ZnC

n

b="2C

n

()]
X+b
X+a

29. Coefficient of X" in

1

= coefficient of X" in [(x + a)" — (x + b)"]
— nCn_r(anfr o bnfr)
30. T, =>"C,(x sino)™™”" (@j
X

For term independent of X, r =n

sin2aj . O
<
2

= Tnﬂ = 2ncn ( 2n

SECTION-2

¢ ONE OR MORE THAN ONE CORRECT

1. é(r "C)l(n-1)"C,]= né[“l Ci(m-nre,,)]

2 n n-1 n-1
—n Zl Cr Chor1
=
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— 1’12 2n—2cr172 — l'l(Il _ 1) 2n—2CrF1

220 g2 (2n-2)! _ n(n—1)(2n-2)! —n(n-1) -2~
' n2 nl(n-2)! (n-1)!(n-1)! -

2. Y (D'r"Cl=-nY (D" "'C._,"C,
r=1

r=1

= —n coefficient of x" in (1 —x*)"! (1)

n-1 nC (_l)nf(r+l) (_l)nfl n-1 »
3. S= - = CL, DT
Eo r+1 (n+1) Eo L)

= L'I IL,I [(1 . 1)n+1 _1- (_1)n+1]

) (1) 111" p 0 if niseven

n+1l —— if nisodd
n+1

4, (1P =(x—1)(1 +x+x2)
Coefficient of X" in (x* — 1)" ="C,a, — "C,a, + "C,a, — "C;a; + ..... + (-1)"C,a,

n

= > "C,(-1)a, = coefficient of x" in (x> — 1)"
r=0
2n
"C,, (-3 ="C, if n is multiple of 3
¥ 3 3
0 if n is not multiple of 3
0 7C.(-D)"
5.S=2% E=)
=0 r+8

9
K(1-x°= % °C,(-1)'x™

r=0

}x7(1—x)9dx= % ’C.(-1) _719!
0

=0 I‘+8 17!

B Tx6x5x4%x3x%x2 B 1
C17x16x15x14x13x12x11x10 17x16x13x11x5




‘ Binomial Theorem m

6. 00="Cyx"+"C,x"?a’ +"C,x"*a* + .....
B="Cx"a+"Cyx"ad + "Cox™ Y a’ + ...
at+B=x+a)anda—-p=(x-a)"
(x+a)”" — (x—a)”" = (o + B)* — (.~ B)* = 40

(x +a) + (x—a)”" = (o + )’ + (e~ B)* = 2(c’ + B?)

(x+a) (x—a)' =(x’ ~a)"=(a+B) (- B) = o~

7. T, >T, = 24Crxr>24Cr_1Xr’l
25
(25-r)x -1
r
r
= X >
25—r
r+1
T > T = X< u_
Putr=12
12 13
= — <x <
13 12

8. ("C, +™'C +"*C +..+"C)+2("'C +"*C, +..+™C,)
+2("*C, +™C, +..+"C, ) +...+2(™!C_+"C,)+2("C,)
= "1C 4 20 C g + 7 Cpy TP C g e HTEC L, FC)
- n+1Cm+1 ) n+1Cm+2 — n+1cm+2 + n+2Cm+2

9. (1+x+x)"=a,+ax+ax +.. +a,x"
1
X —— (1-x+x)"=ax" —ax" ' +a,x"?—ax™ + ... +a,

X

8gd, — 8,8, + ,a; — a3a, ... —a, | &y,
= coefficient of x> in (1 + x> +x*)"=0

L [(1vax1) (1-Vaxa1)
\/4X+1L 2 ) L 2

1

= ['C, +"Cy(dx + 1) +"Cy(dx + 1) + ... +"C, (4x + 1)7]

10.

= n=11or 12
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11. 2! z Cr (_2) — 2 l z n+2 Cr+2 (_2)1‘+2
=0 (r+2)(r+1) (n+1)(n+2)4:5
= -1+t 2)2)
L if n is even
—D"+2n+3 | n+1
2n+D(n+2) if n is odd
n+2
2n |
12. n(l +cx +x3)"(c+2x)= 2rax"
r=0
2n 1
Putx =1, n(2—-c)"= Y ra(-)"
r=0
2n
Putx =1, n2+c)"= X2 r.a,
r=0
2n
= 2. (2r+Da, =2n2+c)"+(2+c)"=2n+1) (2 +o)"
r=0

13. a,=a, Vre {0,1,2,.,n}
a,ta ta,+..+a ,+a +ta, +..+ta,, =3"

= a,ta ta,+..+a = >

(1-x+x)=ax"—ax ' +ax?—ax™>+ .. +a,,

2 2, .2 2 2 . .
= ag—aj +a; —aj +..+a;, = coefficient of x*in (1 + x* + x*)"
2
a —(-1)"a
2 2 2 2 n-1_2 _ “%n n
= a,—a;+a;—aj;+..+(-1) an_l—f

2n
n(l+2x)(1+x+x3)"'= Yra x""

r=1

2n
n(l+2x) (1 +x+x)"=(1+x+x%) Yra x"'

r=1



‘ Binomial Theorem

15.

16.

17.

Equating coefficient of x" from both the sides

n(ar + 2arfl) = (I' + 1)arJrl + I.ar + (r - l)arfl
= (r+Da,,=(m-ra+@2n-r+1)a_,

1 n n n
el C,+'C,+..+7C_,

n—1

1 n n n
AISO’ (nCOHCInC2...nCn71nCn)E < CO + Cl +C2 +...+ Cn

n+1
\
n-—+ )
2n+1 ~2 2n+1~2 2n+1~2 2n+1~2 _ 4n+2
Co+C+C+.+7C = C,o
2n+1 2 2n+1,~2 2n+1~2 2n+1,~2 2n+1,~2 _
C2 g2y g2 g2y e g
& 204l 2 & 20+l 1 (4n42
= ) Ch=2 Corn = _( C2n+1)
r=0 =0 2

(25" — 8") — (20" — 31
=17[25" 1 + 2528 + 257382 + ... + 8! — 20" 120723 —
=17 x5k=85k

Ifm<k

Coefficient of x™ =*C_+*'C_+¥?C_+..+"C,

= _kaH + (kC + kcm) + kHCm Tt nCm

m+1

= nﬂcmﬂ - kcmﬂ
If k<m<n

‘ _ 1 2
Coefficient of x™ ="C_ +™"'C_+™*C_+..+"C_

= rlJrl(jm-%—l

3]
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18. Coefficient of x'* in (1 — x*)*°(1 — 3x + 3x* — x?)
= —3(—50C3) = 3(50C3)

: 0 (I+x7)"(3+2x7) 30
Coefficient of X" in =27"Cy,
X

19. Coefficient of x*° = 1°0C, + 2 9°C,,+ 3 98C, +....+ 49 9C, + 50 °'C, + 51 °°C,
= (95°C0 + 210, +72C, + ot 1°°°C50) +(95°C0 + 210, +72C, + ot 999C49)

n (950C0 +951C1)+950C0

__1ool 1000 999 953 952 952
= T Cspt T Cut+ TCgt .t TC,+TC +TC,

20. SC,x*x80% = 106

3+2logo x 4 105

= X
— (3+2log,x)log,x=5
5
log,nx=——,1
= 210 2
= x=10"7,10

21. P ="C,—"C,+"C,-"C, +........
(")

=Re[ (1+0)" | = R{zn/2 ke 4J J
)

Q ="C,-"C,+"C,~"C, +.....
= Im((1+1)" :2“/2sin[n—ﬂ)
(a+iy) :
22. f(x)=(1+x*—x)""=a +ax+.... +a,x 0 ...

fx)=(1+x*+x)=a, —ax+...+ax"+....
a=d

g(x)=(1-x2+x)0=pb +bx +....+ byx+.......



‘ Binomial Theorem

23.

24,

25.

26.

27.

g(x) = (1 —x*x’)""=b, — b x +.... 4+ byx*

= b=c

Clearly d is the largest.

_ 9 100 101 200
By=Cp+ Cyy+ Cy+....47°C

= 201C100

(5v348)"" (533 -8)"" =2(211C,(5V3)"8+ IC, (53) 28 4.

= [x]+{x} —-N=2k, kel

0<{x} <1 and0O<N<1

437

= -1 <{x}-N<I1 and {x} —-Ne I
= {x} -N=0
= XN =x{x} = (11)"*!
420+220
ay 2, +a, tuet Agg + Ay, =2"(2" +1)
a4y =2%

= N=29@2*-1)
Putx =1 = i"=(@,—a,ta,—a;+..)*Ti(a,—a;tas—a,+..)

0 if niseven
= a,—a;tas—a, +..= 1 if n=4k+1 kel

-1 if n=4k+3

(13" =3"+7"=10k + 7"
= lastdigitis3ifn=4k+3,kel
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28. 2% —2%7n + 1)=2"[(1 + 7)"— 7n — 1]

=2"("C,7* +"Cy7 + ....)

n+k
n C
29. S, =3 —
k=0 2

1 n+l 1 n+2 1 n+n\\
(+X) +(+X) A so0co +—( +X)

= coefficient of X" in ((l +x)" + % -

1+x)" ((H—zxj R - 1}
(51

(1+x)* =21+ x
= coefficient of x" in —( )’ )
2" (x-1)

= coefficient of x" in

= coefficient of x"in (2" (1 +x)" = (1 +x)*") (1 +x + x>+ ..... )

— . [2n+1(nco+ n(:1 + nC2 + n(:3 +. .+ nCn) _ (2n+1C0+ 2n+1(:1 + 2n+1(:2 +. + 2n+lcn)]

1 2n+1 1 2n+1
_ [z _Zpme| o
G
30. Coefficient of x' ='C, + *'C, + "?C, + ... + "C,=""'C,,,

1 t+1 t+2 t+3 n n+1
Coefficient of x Cyt " C+7°C+...+C =""C,,

mC,, ="1C, = n—t=t+2

I

= t= - their sum=""C,_,



| ()
SECTION-3

¢ COMPREHENSION TYPE QUESTIONS

Comprenension (0.1 To 0.2):

n . n . .
z ncran—r br e1(rA—(n—r)B) — Z nCr(aeﬂB)n—r(belA)r
r=0 r=0

4 (aefiB + beiA)n

= [(acosB + bcosA) + i(bsinA — asinB)]"

Comprenension-2 (0.3 1o 0.5) :

ii:a 43 @D+

r=0 Cr r=0 nCr
nr+2-3
=a +t(n+1) X rml—
r=0 Cr+1
n 1 n 1
=a,+(n+1)(n+2) > — =3(n+1) Y —
r=0 Cr+2 r=0 r+l

=a +(n+1)(n+2) (a —1—;) —3m+1)(a —1)
n n+2 n n+1

=a,+(+1) (0+2) a,, 30+ Da,, —n(+)

n+1

ComPREHENSION-3 (B8 10 0] : e
Clearly A, =4
4+Bx+Cx*+D x> +..=(4+B, x+C_x*+..-2)
=4+4B, x+(4C,_,+ B x>+ ...
- B,=4B, , and C,=4C,_, + B} |

B, =4B, | =4 B, ,=..=4"'B =4
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C= Biq +4C = 47+ 4C,

= 422 4 4474 1+ 42 C,
— 422 4 423 4 42 (426 4 4C, ;)
SR S R S #c,
R L Ty Ly e

4k—l (4k _1) 42k—1 _4k—1
T 4oy 3

Comprenension-4 (0.9 1o 0.10) :

9. Sum = 1 n_lcr71 + 211—2Cr71 + 3 n_3Cr71 + oo (Il by I' + l)r_lcr71
= (r—lCr71+ rCr71+ r+1Cr71+"‘+ n_lcr—l) + (r_lcr—l T rCr71+"'+ n_2Cr—1)
+"'(r_lcr71+rcrfl)+ r_lcrfl
= nCr + n—lCr + n—2Cr + . + I‘+2Cr _;’_ r+1Cr+ I'Cr

- n+1Cr+1

"ICy n+l(@+D™C,; n+l
"C r+1 (n+D)"C, r+l

SECTION-4

¢ MATCH THE COLUMN

10. AM. =

T

1. (A) s= 'y > (n-i+n-)"C,;"C, ;=2 ¥ X"CC;-S
h 0<i<j<n 0<i<j<n
1|(a > 1
= 5= % X'G'Ci=7 (Z“Cij —2"Cl =5 (@"-7C)
0<i<j<n 2| \izo i=0 2
(B) S=n[(17C)) +(2.7C)) + (3"Cy) + ... (n— 1) "C, ) + (0°C,)]

n n
n 2 n-1 -
=nyr'C,=n">""C,, =n?2"!

r=1 r=1
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| Bivomial Treorem_
Alternate: S= > > ("G +j"C;)
0<i<j<n
S=2 2Z(m-D"Ci+mn-)"C,;)
0<i<j<n
- 25=n Y X('C+"C)=n’%"C =n"2"
0<i<j<n i=0
= S=n?2""
©) s=3% X(m-i+n-j)(C,;-"C, )
0<i<j<n
2S=2n ¥ X ("C;-"C)? —21{nZ“C2 2 ¥ X'GIG }
0<i<i<n 0<i<j<n
szn{(nﬂ)zncf—(“co+“c1+“cz+...+“cn)2}
i=0
=[(n+1)*C,=2"]n
2. (A) 3232=210=(3_1)!%0 =3k + |
262" = (1 + 7 =Tu +2
(D) 32097 = 235Gk = 4(147)t = Ty + 4
(B) 52 =526-1)Y=13k-5=13u+8
(C) (18+2)3+(9+4)0 =0k +23+420=0k+2(9—1)*+2(9 1)
=9u+2-2=9u
"1 s
3. (A) ncg(—] (—] == = n-6=0
a X 2
= 8 = a=2
41 r! 4 4 (4-p)!
® 33 _yic,y— AR

1 P -4t

4
= Y *C,2%P =3 2*=65

p=I

(C) Coefficient of x" in (1 —x) (1 —x*)* = «(-'C,) =4

ptr=p T!I(4=0)! (r=p)!p!

D) 3 4Ca-2) -
r=0



m Advance Problems in Algebra for JEE

6 6!

4. (A) Coefficientof x*= | 22+ ' 2°3+ 2432=3660

PoRE | L PoRE |

(B) ''c, %2C, - ', PC,, + 'C, 1*C,, — ', 16C,, + ...
= coefficient of x' in "'Cy(1 +x)* - "C,(1 + x)*" + ...
= coefficient of x'" in ((1 +x)*— 1)!
= coefficient of x'' in x''(2 + x)!' =21 = 2048
(C) °C,°Cs—>C, 1°Cy + ... +°C4 2C,
= coefficient of x° in [1 — (1 — (1 +x)°)°]
= coefficient of x° in [1 = (—x (1 + (1 +x) + (1 +x)* + (1 +x)* + (1 + x)%)’]
= coefficient of X’ in [1 +x° (1 + (1 + x) + (1 + x)* + (1 + x)* + (1 +x)*)’]

=5°=3125
, PR LA S L 11
(D) Coeflicient of x* = 5 =y + o1 51 " 2101
=990
5. (A) (V2 D20 =2010C 2% + 10C,2% + 19C,23 + 19C, 22+ 19C 2 + 1°C )
= 6726
1
= X+ — =6726
Xx=(vZ2 1)

= X2 6726x+1=0
= x=3363 - V09

B) (V5+2) —(\5-2)7 =2(C,5% 2 +7C, 52 23+ 7C, 525+ 7C, 27) = 24476

Letx=(v53+2

X — L 24476

X

=  x2-24476x—1=0
= x= 12238+ /(12238) +1

(C) (17)%= (290 — 1)!28 = 1000 k + '2C ., 290 — 15C,,,(290) + 1
= N =681



Binomial Theorem m

(D) Let x=(,‘fV4J',(2+~,’_-i L2 -3
=2 (°C,2°+°C,2*3 +°C, 2% 37 + °C, 3%) = 2702
1
x+ — =2702

X

= x?—2702x +1=0

= x=1351 + J(1351) 1
SECTION-5
¢ SUBJECTIVE TYPE QUESTOINS
n 1 1 1
. S= Y (netne (1+—+—+...+—j
1. S ké( ) k 23 K

i [(_l)k—l ne, i } Xr—ldxj
k=1

r=10

1—xX

1-x

dx

Il
M=

1
(_1)1(*1 l’le J'
0

~
Il

1

__1 d 11k (1_Xk)
- ({50( DG (1-x)

dx

19
2. (15+\/220) +(15-~/220)" =2 (°C, 15" + °C, 15'7 (220) + ...) = 10k,

(15++220)" +(15-+220) " = 10K,

5 I

d 15-4220)=—> <~
- ( )= v 3
- (15 —\/220)19 +(15-+220)2 <1

[x] = 10k — 1



3. x= B+ and y= (W3-
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[x]+ {x} +y= B+D"" + (3 -1)""
[x]+1=21% 2+/3)* +(2-3)"" ]
— 21009 % 2[1009C0 21009 + 1009C2 21007 31 +
o+ 1009C100623 3503 + 1009C10082 % 3504]

[X] +1= 21011 |:1009C021008 +...+1009 C100622 3503 +1009 C10083504:|
odd
[ {x} +ye (0,2) = {x} +y=1]
= N is divisible by 2'°!", hence divisible by (16)***

4. S = 50C6 - SCI 40C() + cee + 5C4 10C6

— Coefficient of X in 3Cy(1 + x)™— 3C,(1 + %)™ + ...+ 5C,(1 + x)'* = 3Cy(1 + x)°
= Coefficient of x®in ((1 + x)'* - 1)’

= Coefficient of x®in x° (1°C, + '°Cx + ... + 1°C  x°)’

=°C, (10C1)4 (10C2)

=5x10*x5x9

=2250000

5. (7—-1%74+(7+ 17 =49k + 2007 x 7 x 2 =49\ + 21
6. 1°C,2C,,—1°C, '5C,, + ... 1°C,1C,,

= Coefficient of x'* in "°C (1 +x)** - '°C,(1 + x)"* + '°C,(1 + x)'® - °C,(1 + x)"*+-..
—9Cy(1 +x)*+1°Cy
= Coefficient of x'* in ((1 + x)* — 1)'°

= Coefficient of x'% in x'* (2 + x)'°
— 210

T, "C,x’ 3
T, "C,x' (n-3)x

- b T, _ "C,x’ _(n-2)x
a

W

<
b T, "Cx’ 4




‘ Binomial Theorem m

=
@
N
>
I
()]

e T H

c’~bd (c—bd)bc | ¢ dfc
be b ¢
(n—2 n-3)
B 3 4 |a_Sa
{n?a n4Jz_§€
4 5

8. Coefficient of X°y’ in
2 5 s 5 2 5.3
(1 + X)5 (1 + Y)S (X + Y)S = 20 Cr C57r CS—r = ;0 Cr

6561-1 r

9. T =%C, 7 * 1I°

r=9,k=0,1,2,3,..., 729

= Number of rational terms = 730

6(6 ¢ ) &6 d
10. S=ZLZ C; JCi)=Z C,2'C
i=1\ j=i j=1 i=1
6 6 .
= 3 °C,(2' ~1) =3°— 26 =665
=0

11. S=%C,('C, +3C, +..5Cq)) +°C,(C'Cy +5'C4 + ... 5'Cq ) + ...
+ 50C49 (51C50 + 51CSI) + 50CSOSIC:SI
— (50C051C1 + 50(:151(:2 +..+ 50C5051C51) + (SOCO 51(:2 + SOC1 51(:3 + ..+ 50c4951 C51)
4 (50(:051(33 4 50C151c4 + .+ 50C4851C51) + .+ (SOCOSICSO 4 50C151C51) 4 SOCOSIC51
— 101C50 + 101c49 =+ IOIC48 + .+ 101(:2 + IOIC1 + IOICO
2101

_ — 9100

2
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r-1

12, [T, |>T = 1°cr21°f[3|x|) >1°cr12“f[3|x|j
8 8

Hor3 552
8

r
161
3(11-r)
16(r+1)
3(10-r)

Putr=3 - 1<y <&
21

= x| >

Tl > 1T = x| <

n(n+l)

13. Coefficient of x 2 =-T7+(1-6+2-5+34)—(1-2:4)=13

327)7  3(28—1)" 28k +25
26 28 28

32020 25
- { 28 } T8
nlp(-1)" 1 2 3 _(2n-1)

15. S= =— + - Foin
rz:zl 2n Cr 2n Cl 2n C2 2n C3

14.

_(@n-) -2 2n-3 1

S=——-"4 ———+......
2n C2n_ 2n Czn_ 2n C3

1 2

Add (1) and (2)
(1 1 1 1)

S=n| - + e+ W
k 2n(‘:1 2nC2 ZnC

Cn@n+D( (1 1) (1 1) (1

(1)

)

1)

- (2n+2) khﬂc, + 2n+lC2J +L2n+1C2 + 241 0 J _anHC}
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|
_n(2n+l)(_ 2 j__ n
2n+2) \ 2n+1 (n+1)
L (=)'t 10
Put n=10, =——
E] 0c, 11

3n
16. (1+i3) " =(C,—C, 3+ 7C, 32 -C 3+ .) + i3 ("C, = C, 3+ C, 3
3n
WO P44+ (3)2 e, )
= V3(C, -0y 3+ 032 -0, 3P+ L) = (1 +i/3)M

= Im[2ei§J "o

17. Coefficient of X" in "Cy(1 + x)*" —"C,(1 + x)*™ ' + "C,(1 + x)*" 2~ C;(1 + x)™ + ...
+ (D" "C, (1+x)"
= Coefficient of X" in (1 +x)" ((1 +x)—1)"=1

18. (1-xP°=1-x>-3x(1-x)
(1 - = ((1 %)’ +3x(1 - x))"

= ¥ (1- 0" Bx(1- X))’

r=0

- z n Cr (1 _ X)31‘1*21‘ 31‘ XI‘
r=0

= a="CJ3"
n n
= Ya,=Y "C3 =4
r=0 r=0
10-r r

19. T, ='C, 2235
T.,, 1s rational forr=0, 10
Sum of rational terms = '°C, 2° + '°C,, 3 =41

_(7+18)°

20. N="o % =
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21. "C, +"C,=2"C,

= m?>—9m+ 14 =0
= m =7, m= 2 (rejected)
T, =21
! Yl Loe 32

— 7C5(2210g10(10 3 )\ (251 2103 \ ~91
= log,,(10 —3%) 3*2=0
= 3%-103*+9=0
= 3*=9,1
= X=0,2
14

22. 5 mC,™C, = ("C,)? = m=9

log;y (x-1)-2log,y 5 84

°C, 5-login (6-8x) 5 2 :

6v2x —x—10=0
Xx—642x +10=0

(Vx -5v2) (Vx —+2) =0

x =2, 50 (rejected)

A

Hence, x =2

x—6 6
XC6 2T 3_5 x-12 x-12 x—12

23. ———=2333 =63 =6
*C, 233 3
= e — 1) =)
— x=9

24. 5+V2)+(5- 246 )y =2k keI
= [x] +{x} +N=2k,0<N<1,0<{x} <1, {x} +Ne I
= {x} +N=1

X — x>+ x[x] =x —x(x — [x]) = x(1 — {x})

=xN=(5+2v6)"(5 - 2J6 " =1



‘ Binomial Theorem m

25. (\2 + 16+ (N2 — 1)6=2(23 + 6C222 + 6C42 + 6C6) = 198

[x] + {x} + N =198
(x}+Nel 0<{x}+N<2

= {x}+N=1
= [x] =197
1) (1,1 L1y
26. |2+—+—| ="C2"+"C, 2" | —|1+— ]| +"C, 2" —|1+—| +...+"C,
X X X X X X

r 1 1 r+l 1 n
Lr[Hl) +"Criy T [1+—j + ... tC, (1+lj
X X X X X X

= Number ofterms=14+2+2+.....4+42 =2n+1=13
[ ——

n times

Sum of coefficients = (2 + 1 + 1)° =4°=2"

(1 _ X2)106

106
X

27.

T, 1s independent of x
Total number of terms dependent of x =107 — 1 = 106
28. "C, +"C,-"C,"C,+"C,-"C,;=—m
= (m-n)*+3(m-n)=0

= n-m=3
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CHAPTER

PROBABILITY

SECTION-1

¢ SINGLE CHOICE QUESTIONS

both ‘a’ both ‘s’ both ‘i’ both ‘n’

1 P_1><2+2><4+2><1—|—2><1 _l—"r_
T 8 x8 64 32
2. /selecting3 out of 7 already drawn
( ( 5
P=
{ 12
3. Casel F=B
0O 0 4 5
1 1 3 4
2 2 23
3 3 1 2
4 4 0 1
Case 11 L=R
(9! 9! 91 91 91 j
4 + + + +
4151 31411111 21212131 31311121 414111

4°
3969
1
4. Let he takes ‘n’ chances
P =1 —P(none correct)

[+ Total ways to answer =2°—1=31]
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Probability

| n n
= 1 _ (\ [ = 1 _ =
C. 3] 3]
1 |
= l ] > - = n2>4 [minimum value of n = 4]
30 1
Alternate : — P (getting correct in 1" trial) = w—— X =—
(g g ) 31 Cr71 32 —r 31
.. P (correct in 1% trial or 2" trial or......or n™ trial)
1 1 1 1 n
= —f—f—F =
31 31 31 31 3]

5. (1-py+ "C1-p)"p((1-p)"+ "C(1p)" ')+ "C,(1p)" P’ (1-p)™

A

none 1 none 1 defective

defective  defective defective in next
insample 'm'items
of next
'm' items

CcC2" 7C.( |

6. P= : : =
A — number of ways s.t. there is no A
B — number of ways s.t. there is no B
C — number of ways s.t. there is no C

n(AUBUC)=8 —S +S, =C 2" —3C,1"+0

7. i /:Xgi-l
Y=y




|X—X:“'\ X} 41X X, = ~in n <1

8. po Gy XY A Oy

Advance Problems in Algebra for JEE

(x +y)"

_ xty) A x-y)
2xty)

! !
4 +2[ o! —ixzﬂ
312111 2121

9. 4 steps or 6 steps

_ 2t
P= + =
4 46 64
10 X_Jx( x x| x Jx|_3Ix
2 2 3 3 5 5 30
X X
= . - =0
= el ter1 & Mo
= x=30k, kel
33
1000

1. PANB)=P(A)+P(B)-PAUB)>x+y- |
&P (AN B)<x

P(AMB) X

- PAB)=

C,2Y2) 6
12. P= | =49



Probability

13. Number of favourable ways = n!

(distribute n red balls over n white balls)

[.‘,II

no. of totals ways =

n)2hH

(divide 2n balls into ‘n’ equal groups)

14. Let number s are x , x, +2d, x, +4d
X, +4d <4m + 1

=x,<4m-d)+1,d=1,23,.m
.. Number of favourable ways = (4m — 3) + (4m — 7)+.....+1
= (4m-2)=m(Qm- 1)

i Am + Ddmi{4m 1
Number of total ways = Gy 1+ 1dm( 4 )
O

_ m@2m-D6 _ 3(2m-1
(4m+14m@dm-1)  2(16m? -1)

15. E, — the event that ‘i’ white are drawn from the first bag

A — one ball drawn from second bag is white.

2 P(E)P(A/E;)
i=1

‘crc, 2

v, s
_ 5
4 _°'C’C, L3 'C,°C, L2 'C°C, N ‘C,°C, !
5 10 C5 5 10 C5 5 10 C5 10 C5 5
4x15%2 _ 20

N 4x4x154+3x6x20+2%x4x15+6 B 121



16. Number of favourable ways

Advance Problems in Algebra for JEE

10 9 8
=3 IOC% n 2y 10 Crlocr+1 n 2y 10 Crlocr+2
r=1 r=1 r=1
(difference 0) (difference 1) (difference 2)

= (¥C,,~ 1) +2 (*C, — 10) + 2 (C, - °C,)

=2C,,+2%C, +2%*C, —111

no. of total ways = (2'°—1)?

- ¢ +23¢y +20 ¢pp) - 111

210 _1)2

= ab=26

(a,b)=(1,6),(6,1),(2,3),3,2)

- A elnab — ab

b4 1
36 9
l><l
_ n _ I
18. b= 1 n-1 1 -,
—xl4+—x—
n n n
i><O.6
19 p= 10 _12
2 0.6+ %05+x04 47
10 10 10
20. Let probability of single bacteria to die = P
I
P= x1+le><P+l><P><P><P
4 > 4

bacteria die or split
A — bacteria do not split

B — bacteria split into 2



455 |
C — bacteria split into 3
D — bacterial die

PMD)=P(D NA)+P(DNB)+PDnNC)

P= i x 1+ l xPxP+ l XPxPxP

= PP+2P?—4P+1=0
= P-1)P>+3P-1)=0
:—3+\/ﬁ

2

| V13-3_5-Vi3

2 2

= P

.. Probability that bacteria survives

21. A — lastthrow get 1,2,3 or4

B — last throw get 2, 3, or 4

P(B/A) = 4

5Cs 5

X —

P:
3Cs 5+5c45c1g+503502§+5025c3g+5c:15c4 1

22. (C)

IOC5 5 IOC5 5 1OC5 5 IOC5 5 IOC5 5
_ 5
5+100+300+200+25

23. Favourable cases are (1, 4), (1, 9), (2, 8), (4,9)

1 |
P: fr—
C, 9



24.

25.

Advance Problems in Algebra for JEE

26. P, get paired with P, in 1* round = 2k

27.

28.

29.

where K2+3+4)=1 = k=

P (P, reaches second round) = 1 — P(P, paired with P))

= 1 S —
] )
X, +x,+x,=8,27
8-3+2 27-3+2 27-18+2
C,-3%3 C,-3 Cy—(1+3x7
No. of favourable ways = 37; XS, 2 3' 2 —(1+3x7)
=25
_2 2 _3
B, 455 91
I m+] |
H H HXX X P=- +— .
(m -+ 5)« |
THH--HXX--X = :
XTHH---HX---X
XX ---XTHH H
417,37 -2
p- s
648

Favourable number of ways
= Number appearing can be 2, 3, 4, 5 only — at

least one of 2 or 5 excluded.



Probability

30. 7 digits are distinct and a, is the smallest

.. Number of favourable ways = “°C. x 1 % °C,

l

selecting selecting selecting
7 digit a, a,a,

(10x9x8x6x5j
_ 3x2x2
Ox9IxBxTx6x5%x4

31. A — event that white balls are not among the 10 selected marbles.

B — event that blue balls are not among the 10 selected marbles.

C — event that red balls are not among the 10 selected marbles.

10 10 10 10 10
rvon0 (g5 5] (ie) i) )
100) 100/ “Lro0) “\100) \100

B gl0 , 710 _310 510
% 1010
32. P(AUB) = P(A) + P(B) —- P(ANB)
|
= - =2P(A) - (P(A))

=N P(A)=1- -

7
33. PIA~B)=1-P(AuB)=

18

11

= P(AUB)=—
18

11

= P(A)+P(B)—P(AmB)=§
1

P(ANB)= —

= (AnB) T

P(A I‘.) |
—  P(A/B)= =

P(B) 6

20
100

457

y



m Advance Problems in Algebra for JEE

34. Odds against missing card being spade
_ P(missing card is not spade & 2cards drawn are spades)
P(missing card is spade & 2cards drawn are spades)

_3x13x12 Q
12x11 11

35. |x—y| =6 holds for (1, 7),....,(1, 10), (2, 8), (2, 9), (2, 10), (3, 9), (3, 10), (4, 10)
Number of ways for which [x —y|>6=4+3+2+1=10

-

LU

P(x—-y|<5)=1- )
Cc,
oy ( 5
36. Probability = ==
6 54
37. HH--HXX---X P= -
7 Hor T -
THH ----- HX--X P= -
XTH ---- HX--X P= -
X-- XTHH--H P= .
last7 -
1 1 1 1 I




Probability m

38. =

2 _ n(n—4)(n-95) _ (n—4)(n-5)

/ n(n-1)(n-2) (n-1)(n-2)

=5n*-57n+136=0

= n=_.

39. x—y)=n number of (x, y) =n+ 1

=n-—1 number of (X, y)=n+2
=1 =2n
=0 =2n+1

.. Number of favourable ways =2((n+ 1) + (n+2) + (n + 3)+...(2n)) + 2n + 1

=3n?2+3n+1

12
40. P= ==
17

41. Clearly his car is at one of the crosses

The number of ways in which the remaining (m — 1) cars can take their places

(excluding the car of the man)

— n-1
C._

1
The number of ways in which the remaining (m — 1) cars can take places leaving
the two places on two sides of his car ="°C

"3Cppy _ (n-m)(n-m-1)
e (a-D@n-2)

P:



2 4
42. p= 6c2(£j (EJ 6 _15
12) \12) 12 128

43. logb=lo2,. 2 =

Let

=

Il
N
W
)
(9]

=

Il
ES
o
o
~

Il
>—‘>—‘>—‘\OOO\1“O\UI-J>UJN»—‘

\S]

=

Il
o)
o
o
~

=]
Il
o0
—
o

n=10, 15, 20, 25
n=12, 18, 24
n=14,21
n=16,24
n=18

n=20

n=22

, n=24
62 31

25%24 100

-

-

-

-

=

—
-

w B8 B B B8 38 8 B3B8 BEB
I

44. A =number of persons going to hotel A =1
B = number of persons going to hotel A= 0
C = number of persons going to hotel B=0

D = number of persons going to hotel C =0
ni A B 4 )}

nis}

Advance Problems in Algebra for JEE

number of (m, n) = 24
number of (m, n) = 11
number of (m, n) =7
number of (m, n) =5
number of (m, n) =4
number of (m, n) =3
number of (m, n) =2
number of (m, n) =2
number of (m, n) = 1
number of (m, n) = 1
number of (m, n) = 1

number of (m, n) = 1

n(AuBuUCuUD)=2Xn(A) —2n(ANB) + 2n(AnBNC)—n(An BN C N D)

= (¥C, 29 +3.20) - (¥C, 1® x 2+ 1 x 2+ 1)

poq[132%-43
320



461

!
sz!
45 p- 322121 7 30
. — - -
46 _GHG T
’ o JSC3 65

; L
47. Probability of getting prime outcome in any throw = P(2, 3, 5) = A
5 2

P= {7 { ( {

48. PAAUBUC)=1,P(AnBC)=0
P(AUB)=P(A) + P(B) - P(A 1 B)
- P(A) + P(B) = 1
P(AUB UC)=P(A) + P(B) + P(C) — (P(A ~B) + P(B ~ C)

+P(CnA)+P(AnBnC)
: 1
= 1=1+I<—(O+P(B C)+:\)+0
= P(BmC)ZI_;
( 4
50. P=

51. 3H:(2H, 2T); (1H, 4T) ; 6T

() vl 3 6
P=|—| +—|=| +=|=| +| =
2) 21082 4n2) 2
_8+24+10+1 43

64 64



52. x
Sk
Sk+1
S5k+2
Sk+3
5k +4

53.

54.

55S.

5h

Sh+1
SA+1
SA+1
Sh+1

SECTION-2

¢ ONE OR MORE THAN ONE CORRECT

L @

) p--

1[6+5 2] 193
P=——+—]|=

Advance Problems in Algebra for JEE

~ 20x19+80x79 19+316

100%x99 5%99

15 67

C,x3

236 11 792



Probability

Alternate : (a) 4(2) + 24x3 + 36x4
v v 64 x 63 v
Corner Corner row remaining
squares & column squares
squares
excluding
4 corner
squares
] )+ |
a % X ( B ) B 1R

(b) 36x4+24x2+4x1 _

64% 63 144
2. Let Pt k y =x=P(E YP(L )P(E )
Pl [ t)y=a=P(L )P(E YP(E )
Pt [ C)y=b=P(F )Pl Y P(F )
Pt [ y =x=P(E )P(E P(E )
a P(E ) P(E,) a
= o =PE)=
X P(E ) | P 1 b5
P(T P(] ) P(] b =x = X X X
1 \P‘ X X

= (a+x)(b+x)(ct+x)=x>

3. (A)pool-A pool-B

P . X
X X
X X
X X

J— ) ( b j— 4

C 35

(B) P=0 (obvious)

©) P=1 (obvious)



m Advance Problems in Algebra for JEE

(D) Pool-A Pool-B Pool -C Pool-D
P6 X X X
X X X X
( 2
P = =

4. D — event that person keeps driver
E, — event that person own sedan
E, — event that person own SUV
P(D)= Pil t VP(DENE)+P(L, NE)PD/I NE)
+P(E, NE)P(D/E,NE))
3 6 6 7 4 7 3 4 9

= —X—X—F—X—X—+—X—X—
10 10 10 10 10 10 10 10 10

03

250

P(E,"E,)P(D/E, nE,)+P(E,NE,)P(D/E, NE,)
P(D)

P(E,/D) =

4
B 50 _54

(103) 103
250

6. A — event that candidate passes in exam A.

B — event that candidate passes in exam B.

C — event that candidate passes in exam C.

“~

1
P(ANnBNC)= l =1—=abc

=>P(AmB)-3P(AnB N C)

= >P(ANB) = %



Probability

4 =YP(A) - 3 P(ANB) + P(ANBAC)

27
ZP(A):% =a+tb+c

7. PAVA,UA ... UA)=1-P(A NmnA. N"A N

=1-P(A )P(A.)...P(A))
= 1((1 - P(A))) (1 = P(A)).....(1-P(A )
8. Let P(A)=P

P(B) = l P

[ 1
P(C)= « ~P

P(A)+ P(B) + P(C) = 1

P=1 =P=
4 -
9. P(n)=1- n<6
P2)=1- -
6 ¢
3! 4
P3)=1- ‘

}! 13
PA)=1-

6 1%

6! 319
P(6)=1-
6 324

10. Probability of getting more even than odd = probability of getting less even than
odd outcomes

L
= — (1 — probability of getting equal odd & even outcomes)



m Advance Problems in Algebra for JEE

1 S48 +3C L+ )
2 1- 216

11. P(n) = (1 - P(n— 1)) '
P2)=0

1 2
PR)=71.P@= . PO)=

20 61
PO)= . P(D)=

12. Q=1-(“CP(1 — Py +“C,P(1 - P)
| 4 4
—1- 5[(p+(1—1:')) ~(EP+a-p)'|

= I (1+(1-2P)%

13. P(A)=60ors 760r6 7 6 7 60r..... 0
_5+31 30 5 (31 30) 5

36 36 36 36 \36 36 36
_5/36 _ 5x6 30
1_30><31 216—-155 o6l
(36)°
6 31 (30 31] 6 31 (30 31) 6
(B)—— —+— X X—+—Xx X X—+...00
36 36 36 \36 36/ 36 36 \36 36 36
31 6
7X7
_ _36 36
“30, 31
36 36
31

61



Probability 467

14. ad —bc # 0 for unique soln.
ad bc (a,d, b, c)
1 2or4 (1,1,1,2),(1,1,2, 1), (1, 1,2, 2)

1 or4 (1,2,1,1),(2,1,1,1),(1,2,2,2),(2, 1,2, 2)
lor2 2,2,1,1),(2,2,1,2),(2,2,2,1)

16 %
*. for non trivial soln.
p=
15. P(AnB)=P(A)+P(B)-P(AuUB)=0.25

0.75 <P(AU B U C) = P(A) + P(B) + P(C) — (P(ANB)

+ P(BNC) + P(CNA)) + PLANBNC) < 1
=01<PBNC)<0.35

2,22
B 33 5 y a 2
17. (b)P_l 1 2 2 2 2 213 21 2 2.%6-4 5
—x xS I xS Ix xS Zx 2
33533 5335 333
dP— &+ O _7
@P= T
SECTION-3

€& COMPREHENSION BASED QUESTIONS
Comprexension (0.1 To 0.3):

"IC (n—m-DR2=xm! 2n
n! - !

(n—-m-1)2(n-2)! _ 20 m 1)
n! nin 1)

alt >




4
68 Advance Problems in Algebra for JEE

3. ni ‘-‘ 1) ((n—l)—O) + ((n_l) _1) + ((Il—l) —2)+....((n—1)—m)

- B e 2w
~ (m+1)(2n-m-2)
- n(n-1)
COMeREENSION (0.8 10 0.0) e e
4.
(0, 1)
4(a>-b)>0
b<a? L y=x
7,
Lo v %/ (1,0)
i
(Oa _1)
5. D>0=>b<a?
—a>0=a<0 0. 1)
&f(0)>0=b>0
| 2
3 Y
PB)=50 =1
| (-1, 0) (1, 0)
P(A) = == -
(Oa _1)




Probability m

Comprenension (0.6 To 0.7)

6. P(ror(l,r—1)or(1,1,r—2),....... o 2))
1 1 1 1
= —4+—+—+
6 62 63 6r71
|
= = kll
7. Pil.l d.2y0r (1.1 S or (1.1 L1.6)
1 I I |
= + 45 +...... ==
O O/ O N O

Conprenension (0.8 1o 0.9)

8. P()=Ki i=1,2,3,4,56

where P(i) = prob. of obtaining no. equal to 1

P(B) = Probability that drawn ball is black

E = ball is drawn from urn A

E = ball is drawn from urn B

| 10
P(E)= (2+3+5)=

P(E,) = ,'I (1+4+6)= ,'I



470

P(B) = P (E,nB) + P(E, n B) = P(E )P(B/E,) + P(E,)P(B/E)

10 |
= X =+ X =
2 5 2 D 105
9. P(W) = probability that drawn ball is white
) W P(E,)P(W/E
PE/W)= = (E, MW /E,)
P(W) P(E,)P(W /E,)+P(E,)P(W /E,)
33
Comprexension (Q.12 10 0.14)
Observing from fig.
12. P=
/ ’1 ~ F
:' 4 P ¢ 4
13. P= P
) 1
%
14. P=

Conprenension (Q.15 1o 0.16)

3 2 1 8
=—x—+—x—=—=P(,2 or 2,1
PG) 6 6 6 6 36 ( )
P(4)_§xi+lxl+gxg:£ =P(1,30r3,10r2,2)
T e ,3o0r3,1or2,

) R

PS)= <+~ =P(230r3,2)

[s) O

P(6) = "
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COMPRENENSION (QL 1T 10 0191 et ssssssessasssssmesssesen
17. Let W — Win, D — Draw, L — Lose for X
P(X wins in n games) =P ((2W, (n—2)D) or 2W,, 1 L, (n—3)D))
="C p’ g+ (n-2)(n-1)p’rq
=(m-Dp’q2+m-1)n-2)p’qr

=(n-1)p*q"*(q+(1n-2)r)

18. P(Y wins) = P(2L, (4)D) or (2L, 1W, 3D)
=C, P q*+5x4(*pq)

= 5q°r’(q + 4p)

‘ £ 2 C, prz
19. P(Y wins) = (1—q) + (1—q)

_ ’({(p+n)+2p) _1r’'Bp+r)
(1-q)y (1-q)

Comprenension (Q.20 1o 0.22)

20. Game ends with last two tosses resulting in 2 heads or 2 tails.

= P (ends with 2 heads/ends with 2 heads or 2 tails)

2 2
J— X J— ,
_ 3 3 .y
1 1 2 2 5
—X—+ =X
3 3 3 3
Alternate : Let P = probability that no. of heads exceed no. of tails by 2.
= P=P(H) P(H) + P(H) P(T) P+ P(T)P (H) P

+ 2 2 4
P= + P+ P =P=_

klj k) () ~
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Advance Problems in Algebra for JEE

21. P(min. throws/ends with head) = : =

22. Obvious

Conprenension (Q.23 1o 0.24)

Conprenension (0.25 1o 0.26) :

Tk+1 Tu+1 4
Tk+2 Tu+4 4
Tk+3 Tp+2 4
Tk+4 Tu+2 4
Tk+5 Tp+4 3
Tk+6 Tu+l 3




Probability 473

26. x x? Number of x
5k 5 5
Sk+1 5u+1 5
5k+2 Su+4 5
Sk+3 Su+4 5
Sk+4 Su+1 5

1% x2 1

Conprexension (Q.27 1o 0.29)

P:

Al
27. P= =5 =~
4 128
28. P= =
128
29. P=0
Comprexension (0.30 1o 0.31)
2 1 I 1
30. P=1x — x — x —x X
Alternate: For this to happen each pair of opposite faces [ must be

painted with the same colour. probability that first pair of opp. faces are coloured

1
with same colour = | x

5

2nd=-:‘=

|
3rd= |~



474
Advance Problems in Algebra for JEE

(L\- X

31. P=1-
', 2t ¥
Probability that only two colours are used given that opp. faces have different
colours.

Alternate : P =1 — P (exactly two colours are used given that each pair of opposite
faces are painted with a different colour)

1 &

= 1 — 1 X : X - =]
I

(" Prob. that a definite pair is selected to paint opposite faces = )

Conprenension (Q.32 10 0.33)

32. <3R iB. 4
3R, 3B. 5
D 3R, 3B, 5W|
B<
4R, 3B, 4W|
AR, 3B. 4
W<
3R, 4B, 4
3 31 4 1 13
P=—xIl+—x —+— —:—
10 10 2 10 2
3, (3 j
33. P= 10\l
3 RENED 3 4
10 10 11 1111
18
67

Conprenension (Q.34 1o 0.36)

Either both a & b are divisible by p or both not divisible by p

HREGH]

PH(P) = n2




Probability 475

37. P= =
2 2
(?Cy) o
Beyx2x¥c x¥c, 247
38. P= = =
(" Cy) S78
30, po 2Cyx2 25
v 104C3 103

40. A(n)=P(BB or BWB or WBB)

n n—lJr n 2 n—lJr 2 n n-1
n+2n+1 n+2n+1 n n+2n+1 n

r=2r+2 I=2r+]-

tim [ [ A@) =1im(f[”4 HI—‘IJ
n—oo =1 I—m

n—=02

=]J.H{(n+4)(n+3) 1x2 }:1
10

4x5 (@+)@m, 10
n2+3n—4: 6

41. B(n)=1- —
n“"+3n+2 m+2)}n+l1)

- I |
im» Bir) = limé | — o =3
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Comprexension (0.42 1o 0.43)

Sol. 1//

(+)D
1/3 3NE) /3 (+)

1/3
13
B(+) ( +)D/

\ NG
g 23,1
2 ) i3 ——E)D

1/3
)
1/3 )
1
(+)c/ 2 )
(H)
D( )
N0 1/
(+)D/

\ / 23N

()D
1/3N )
(1 1 1 1) Ix1x2x2 | 1x2x(2x1+1x2)  2x2x(Ix1+2x2)
42. P=| =x—=x—=x— |+ +
3333 34 34 34
2><1><(2><1+1><2)
34
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11(1122)12(2112}
— X —X| - X—4+ —X— |+ —X—X| — X —+ —X—
3333 33/ 3313333
43, P=

41

81

44. P=P(W or BBW or BBBBW)
3.5 4 3. 54323

70 10 9 8 109876

N5

10
45. P=P(BW or BBBW or BBBBBW)
53 5433 543213 43

109 10987 1098765 210

46. P =P(R or BR or BBR or BBBR or BBBBR or BBBBBR)
2+52 542 5432 54322 543212

=10 109 1098 10987 109876 1098765

g

SECTION-4

¢ MATCH THE COLUMN




Y
< Advance Problems in Algebra for JEE

2.
B D
2 3
E
5 G ©
0/ A >
4
C F

Cox6+4x2 4
A)P= . = =

{

(3 vertices in single phase) + (selecting adjacent faces 1-2 or 2-3 or 3-4 or 4-5 and
one side 5 or 6 is selected automatically)

1 - CEGF, 2 - EGDB, 3 - OADB, 4 - OCFA, 5 —- OCEB, 6 - AFGD

e.g. —
(B) P= =
4
C©) P=1-—-—
) P ‘Cyx6+6x4 48 6
803 56 7
2 14
3. (A) p- X G2
Mo, 111
(B) P= g5 2% 5%5 =



479

1

= X—=—
(© P25 75730
(D)P—14C6>< L
15C7 2 30

4. (A) 7 digits not containing
(1,8),(2,7), 3, 6),(4,5)

269
16C2 20
(C) 7™ ends with 7,9, 3, 1

(B) P=

3" ends with 3,9, 7, 1

(7™, 3") ends with (7, 3), (9, 1), (3, 7), (1, 9)
25 25 25 24 24 24 24 25_ (25+24) 1

98 98 98 98 98 98 98 98 (98) 4

2 1
(D) favourable ways are HHHHT or TTTTH = P=-7=—

3216
5. (A) P= 61161 (°C51-° Co 4140 C331-° €421+ C511-° Cg)]
. 616!
_ | _6-3x51420x31-30+6-1
6!
-
0 144
(B) pP= f)"‘l N (
(©) P= 6! °Cyx1x(51=° €141 7€ 3130y 214 Cy11-C) |
616!
_6x(44) 44 11
6! 120 30
(D) P=1_(5_3+£j:@
144 30) 720
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3 3

C2+ C2 3
A P:—:—
(A) 6c, 10

(B) b>’=ac

(a,b,c)=(1,2,4)
_ b
C. 20

b=3,(a,c)=(2,6)

b=4,(a,c)=(3,6)
2 1
20 10
D) atb>c, a<b<c

=P

Advance Problems in Algebra for JEE

(a,b,c)=1(2,3,4),(2,4,5),(3,4,5), (2,5, 6)

(3,4,6),(3,5,6),(4,5,6)

po L
~ 700
Aypo ] ‘C,+°C, F..... 1 °C 1
(A P=13 oC 5
4
B)P= G, _14
( ) - 12C4 33
(C)P: i[2C210C2 43 C29C2+4C28C2+ 410 szczj
13
= Lz(z Czlocz + ngcz + ngcz + C27C2) +6C26Cz _ I
13 5
(D) P 10C4 B 10(‘:4 B 70

‘C, P C, .. +2C, Bc, 429
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5

Throw resultingin(3,4,5,6) — (4,5,6) _ g -3 (2)5 _( 1 js
2

8 (A)Pm=3)= Total ways 6°

Throw resultingin(1,2,3,4)—(1,2,3) 4§ -3
Total ways 6>
(C) P(m =2, n=15) = Throw resulting 2, 3, 4, 5 — atleast one of 2 or 5 not attained
G [g]s [1]4 +[1]5
6’ 3 2 3
(D) Smallest number is 2 — number are 5 or 6
5925 (5 (1Y
NEERENT

9. (A)P=1-P (all numbers are > 10)

(B) P(n=4) =

1 “c, _, 182 1083
C, 1265 1265
°C,x1x"C, _ 189

BC, 2530
(C) P=P(1 even, 3 odd) + P(3 even, 1 odd)

(B)P=

- Beye By 286
a 3¢, 575
(D) P=1—P(abcd is odd)

y 177

( +

:1_

SECTION-5

¢ SUBJECTIVE TYPE PROBLEMS
1. (a-by+(b-c)+(c—a))<0

( 230)

=a=b=c
-+ Points O (0, 0, 0) and P(a, a, a)
lie on name side of plane x +y +z =12

= —-12(a+a+a-12)>0




2.

4.

= O0<a<4
= a={1,2,3}
P:

{ )]

f(x)=3x*+2ax+b>0 VxeR

= D<0=a*<3b

a b
1 1
1,2 2
1,2,3 3
1,2,3 4
1,2,3 5
1,2,3,4 6

No. of favourable ways =6 (1 +2+3 (3)+4)=6 x 16

Total no. of ways = 6°
C16x6 4

P

o)
o8}
C

X

iX11C14OC3
13 51C4
11~ 40 12~ 39
3 1e®e 10 Pec

17 51 51
13 Cy 13 Cy
11

48

P:

1 (6 1 1) (1 1)1 (6
X—+]| =X—X— |X| =X — |—+| =%
2(722)(3 2)2 (7

= (paired in 1* round) + (paired in 2" round) + (paired in 3™ round)

1

2

Advance Problems in Algebra for JEE

1

2

I

2

3

1

2

1

2

)x

1

2

|



Probability

6. E — boy watching doordarshan
E, — boy watching ten sports

E — boy fell asleep

P (E /E) = =

l
7. P(E)= -

P(Eﬂ'l) - 1OCH’1

P(E~E)=°C_ . -

1

P(E.~E_)=P(E) P(E,_)

10 10
-y -l
2 2 "\2
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£ Advance Problems in Algebra for JEE ‘

9. Let number of men =m

number of women =w

m 1 W a-—1 m 3 W a-3
. p- “Cl( j( j +ac3( j ( j ‘.
m+w m+w m+w m+w

S (RG]

-1 1
= EZE
= n=3
10. Put X = —W, —W?>
(W - Wy 1=0
= (—w)yw?+1=0
= “D)rwr2+1=0
= n=~06A+1

Also n = 6A + 1 satisfy for x = -w?

1

= P= -

11. p*>4q
q p Number of (p, q)
1 23,..,10 9

2 34,...10 8
3 45,..,10 7
4 45,..,10 7
5 5.6,...,10 6
6 5,6,...,10 6



Probability m

7 6,7,..,10 5
8 6,7,...,10 5
9 6/7,...,10 5
10 7,8,9,10 4
p }
10x10 (
12. P=

13. pP= 1 Z__

14. A — there is one undefeated team

B — there is one winless team
\ '.; \

P=1-" ‘ (" total ways = 2!°, number of games = 10)
_ 302847 028 Aoy ka2’
- 510
= 1 J— 2 4 =

314131
Alternate : observe that the position of blue balls is irrelevant for success. Thus
we worry only about permutations of RRRWWWW. |

113!

-

=P=
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16.

17.

18.

19.

Advance Problems in Algebra for JEE ‘

Each person moves along 8 line segments. In order to meet, the persons must meet
at diagonal points (0, 4), (1, 3), (2, 2), (3, 1) or (4, 0)

iC,'C, +4C, 'C+ 10, fe, + G e+ e, Y, ‘c,

i=0

J

The generating function for throwing both the dice is (3x' + 2x? + x?)(x! +2x* +3x?)

=3x%+ 8x% + 14x* + 8x° + 3x°
B -
". 4 1s the most likely sum, with probability of it occurring is 3

| X
s}

X, tx,+x,+x, =10, x, € {1,2,3,4}

P B 10—-4+3 C3 _ 4C1 10—8+3c3 B 9c3 _4 Sc3 _E
@° (COMBN

Alternate : Favourable case = (1, 1,4,4); (1,2, 3,4),(1,3,3,3),(2,2,2,4),
(2,2,3,3)

4 41 41 41

— 4+
p_ 212! 3131 2121 44 11
4* 256 64

The experiment consists in observing, among all ™"C_configurations of heads and
tails, the number of configurations of the form

YiX Y X, Y%V XY s

where x, are filled with tails and the y, are filled with tails. We need integral
solutions to

Y Y, YTy, Fys=5, v, 20,y,2 0,y,>0,2<k<4

and x, +x,+x,+x,=10, x >0,1<k<4
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20. Let till any point of time, there are ‘x’ 100 Re notes and ‘y’ 200 Re notes. Then for
not having any problem at any time x >y.

y=Xx
(100, 100)

-
g
-
.
.
-
R
.

Shift origin to (-1, 0) and reflect (0, 0) abouty = x + 1.

Favourable ways = Total — going from (-1, 0) to (100, 100)
7
101

— 200 ~101+99 -
Favourable ways Clo0 C.

21. P=

22, P=

Alternate : P= — x < x
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CHAPTER

SECTION-1

¢ SINGLE CHOICE QUESTIONS
1. (PQ)'=Q'P"=((AB)" - (BA)") (AB)" + (BA)")
= (BT.A" — AB") (B'AT + A'B")
= (BA—AB) (BA + AB)

=_QP
-2 -1 0
2. |[A-A=0 = |-1 1-4 1 ]=0
0 1 1-A
= Q-1 =-2=D+1A-1)=0
= A +3M-A-1=0
= A3-3A2+A+1=0
= A’-3A+I+A'=0

3. |adj(adj2A)| = |adj 2A] = 2A[* = (23|A])*

= 21[A[ =20

4. |A|=4%-2
300
Y A= 4[M) —2(300) = 2(3002
A=1

X 3

5 A=

Y Y

A(adjA) = |A|1=48 1

4 =xyz—8x—-3z+24+4-4y=48

/

MATRICES



6. MZNZN*I(MT)*] (NT)*I MT

= M2N?NTM NV IMT = M2N(NM) 'M
= M2N(MN)'M = M2NN'M'M = M2
7. AB=A =ABA=A’ = AB=A’=A’=A

BA=B = BAB=B’= BA=B*= B=B?

A’B*=AB=A
]
8. A+I= |
(A+1)=2(A+1)
= A’=L A=A A*=1,A°=A,......
2017 y [ )
3 Ar:(A+A+....A +| I+1+.....+1
=1 1009 times M

=1009 A+ 1008 I

l 008 1009

100 [OUS
IB| = (1008)2 — (1009)2 =—2017
9. (AB-BA)"=(AB)"— (BA)" = BTAT — ATBT
=BA-AB=—(AB - BA)
10. AB=A, BA=B
= ABA =A? = AB=A? = A=A
BA=B = BAB = B? = BA=B?
(A+B)?=A’+B*+AB+BA=2(A+B)
(A+ B)*=4(A+B)>=8(A +B)

(A+B) =8(A+B) (A+B) =16(A + By =32(A+B)

= B

489

B2
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11. (A'BAy'=(A'BA) (A'BA) (A'BA).......... (A'BA) (A'BA)
= A'B(AA)B(AA)B(AA)........B(AA)BA
=A'BA

12. AB=A-A’=0

BA=A-A>=0
AB+BA+I1-(I-AP=1-(1-2A+A?)=A
13. (I+A)=1+"C A+'CA>+.... +"C A"
=1+ (°C, +"C,+"C, + ...+ "C)A

=1+(2"- DA

14. A must be a scalar matrix

= A=[(0 6 0| = |A|=6°=216

15. A’°+B=1 = AAB+B’=B = B?=B
A’+B’=A*+B=1
16. 2x+2-2y=0
x+4+2y=0 = X=-2,y=-

17. AT B, A, =(ATBA) =[0]

3x3° M3x1 1x1
18. [(A—5D)A%| = |A— 51| |A]”® =109 x 1 =—109

0 1
19. A=1+B, B=| ‘,BZZO
0

U

] I
A“=(I+B)“=I+“C1B=| |

U |



|

5

515
ATATEA A LA Er :[0 5]
0 5
A+ A2+ A+ A% + A =25

20. A’-8A=0= A*-8A2=0 =  (A2+])(A>-9])=-9I

|
= (A2+I) ' Ayl =1
]
= (A2+1) 1= (91-AY)
0 o B X1 }\,Xl 7\,X1 —OLXZ —BX3 =0
21. —Q 0 Y Xp |= }\,Xz = oxq + 7\,X2 —¥YX3 = 0
—B -y 0 X3 7\,X3 BXI + 77Xy + 7\,X3 =0

For non trivial solution
=0 =2 W+ +p+yY)A=0 = AM=—(*+p+7)

22. (A+B)P=A’+B*>+AB+BA=A?+B>+2AB
= AB =BA
23. AAT=1=A"A

= ATC"’A=AT(ABA") (ABA) ...... (ABA)A = B

() ()
Let B=1+D DZI ‘

Lol e

B'=(+D)y=I1+nD=
n
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24.  BBT=(I-A)(I+A)' (I+A)")" (1-A)
—(I-A)(I+A)' I-A)' (I+A)
I+ A)I-A)=(T-A)I+A)
L d-A)'a+A)T=a+a)la —A)_l}
BB =(1-A)(I-A)' I+A)' I+A)=1I

25, A+AT=] = ab+a c|_ 2a b+c:10
c d] |b d] |[b+tc 2d 0 1

1 1 1Y( 11
AAT:I = +b2:0 = (b, C): T Pkl T
4

SECTION-2

¢ ONE OR MORE THAN ONE

2 2 2 2
ajptapp =as +ay = 1& a,a,, + a.a, = 0

Ifa, =0, a

11

Ifa_=0,a

12

12 =+1, ay = 0, ay =+l

+l,a,=0,a, ==+l

n- 21

Number of matricesinset B=2x2+2 x2=28§

A= =[A]-(a, +a,) +1

If a, =a,=0, Al = l,a,a, =-1
( 1) 0 1)
= A= lor l
§) ] {
If a =0=a
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= |A—I|=a“a22—a“—a22+l=(a“—1) (azz—l)
= a,=-l,a,=-1

] 0 )
= A= l ’
§] |
= Number of matrices A =3

2. (A-pl)(B—Al)=Aul
= |A—ul| #0, B—AlI#0

e
S SR

= (B—AI) (A—uI) =Aul
= BA=AA+uB
AB =BA

3. (AB)((AB)")'=(AB)(AB)......(AB) (AB)"(AB)"........ (AB)T
= (AB) (AB).......(AB)(B™A") (B"A").......(BTA")
=] Vne N
|AB| ==*1 [~ |]A| =1, |B|==1]
| |AB| B| = [+ B| = =1
| |AB|A| = £ A| =+1
4. A'=A-B = A=AT-BT

B"™=B-C

: A=A"-B"=(A-B)-(B-C)=A-2B+C

= C=2B = |C| =2"B|
B"=B-C=B-2B=-B

= B"=-B = IB|=0

|A+B|=|A"+B"=|(A-B)+ (B -0O)

=|A—C|=|A-2B|
— |A+B|=|A- 2B
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a [ 1 [ 1
5. . ’ ’ . = a=-1,b+2c=2

- _|M = x,=-1,y,=b
_b & 0 yl
-1 1][o] [x

= 2 :> X2:1’y2:C

| b cf]!l Y2

. 0 0 1 .
—-1 b lj=%x— = b+c==1
2 2

1 ¢ 1

b+ c =1 (rejected)
b+tc=-1, = b=-4,¢c=3

6. (a) tr(A) may be equal to 0
(b) A2=1 = A?+A"+....+A"=25]
= A+ A+ A =(25)
(c) adj(|AJA) =[A|adj(A)
ladj(JAJA)| = |AP [adj(A)| = |A]* |A] = |AF
7. AB=A = ABA=A*> = AB =A?

BA=B = BAB=B =  BA=B’=B=B’
A’-AB+B2=B?=B

0 L
2
8 A=t o 1L
2 2
Lo
2 ] N
-2 = 1
2
IA—AIl=0 = LIV
2 2
Lo
1 | 2 ]
—t }\,3—/ :0
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9. AB=B=BAB=B* = AB=B? = B=B?

BA=A=ABA=A’ = BA=A? = A=A’

(I + C)IOO =1+ IOOCIC + 100C2C2 + 100C3C3 + + IOOCIOOCIOO

0 0 0]f[0 0 0] [0 0 O
C2=12 0 0[|2 0 0|=/0 0 O
4 2 0][4 2 0] |4 00
0 0 ol[0 0 O] [0 O O
=10 0 0[|2 0 0[=|0 0 O
4 0 0][4 2 0] |0 0O
= A = T+ 100C + 4950C2
0 0 0
B=A""-1=| 200 0 0
120200 200 0

11. N=6x6=223> = Sum of divisors = (1 +2 +2%) (1 +3 + 3% =091
|A|=1o0r-1
ladj Al = |AP =1
12. AB =BA
(A+B) (A-B)=A2-B2=(A-B) (A+B)
C=(A"+B") (A+B)(A—B)'=(A-B)(A+B)(A-B)'
—(A+B)(A-B)(A-B)"
C=A+B

= CT=A-B=2A-(A+B)=2A-C



14.

15.

16.

17.

Advance Problems in Algebra for JEE

(adjA)"'=adj A
(adj A)")’ = (adj AY
((adj AY)T = (adj AY
Tr(A) =12 —-4n
ladj (adj A)| = [adj AP = |A[*
ladj 3A| = [3A)*=(3%A])*=3°%x4
ladj (adj 3A)| = |Jadj 3A]> = 31224
ladj 2A| = [2A)* = (2}|A])? =222 =28

A=10+01=I+B
0 1 -1 0

B?=1, (I +By'= ("C,~"C, + "C, - 'C, +....) I + ("C, —°C, +"C, —"C, + ...) B
N7t N7
= A"=(2"cos I+ (2"sin ; )B

nmw
2[1/2 S 2n/2
Ar=

x2-5x+7=0
x3=(x*=5x+7)(x*+5x>+ 18x + 55) + 149x — 385
x3=(A?-5A+T7I) (A®+ 5A% + 18A + 55I) + 149A — 3851

= A>=149A—-3851
Since x occurs in exactly 2 places, D(x) can atmost be a polynomial of degree 2.
= D(x)=ax?*+tbx+c

c=1l,a-b=0 4d4a+2a+1=7

a=b=c=1

DX)=x*+x+1
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18.
19.

20.

21.

22,

AT=-A = AAT=-A’=1
(adj B) adj(adjB) = |adj B| I
(B adj B) adj (adjB) = [adj B| B
= B| adj (adj B) = [B[*'B

U

adj(adjB) = B|"*B
(adj A)T = (AJA)T= |AAT)" = [AJA' = adj A
PQ=QP = (PQ'=Q'P"=QP=PQ
(PQ)'= QP = QP =P'Q
Q=QP = Q=P'QP = QP'=P'Q
(Q'P) =PT(Q")'=PQ ' =Q'P
["PQ=QP=Q'PQ=P= Q'P=PQ"]
(2A+3BBN)'=1" = 2AT+3BB'=1 = A=AT
BNH'=A = BH)'=A=A"=B' = B™=B
Also, B'=A = AB=BA=1
2A+3B*=1 = 2AB+3B’=B = 21+3B*=B
A'+I-AB-3B*=B+1-1-3B*=21
(AC)ALS) = {c?sa —sin oc} { cod sina} L
sino.  cosa ||—sino cosa
= (A()'=A(-0)
coso  —sin 0} {cos B —sin B} B [cos(a +pB) —sin(o+ B)}

sinfB. cosf - sin(aa+p) cos(a+p)

A(o) A(B) = [

sino.  cosa

- " or

%
s}

[ 3t Sm TIm j
o =A| T+ —+—+—+...0
2 4 8

= A(6m) =1

= AmA| :|A[ Al

16
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23. A=AB-BA
= AA'T=ABA'-BAA"
A'A=AT'AB-A"'BA
L+ B[=[B-1I=B|
24. (A) Jadj(kA)| = kA= (k'|A])" =k AP
©) AB=0 = A (AB)=0
25. Mis 1 x 1 matrix
M'=(A'BA)"'=A'B'TA=- A'™BA=-M
30. A’+A+1=0
= A-D(A’+A+1)=0
= Ad=1 = A =T, A1
A+ A =A+1=—A")
AS=1 = ATT=A5

AT+A =A+A*=-]

31. Let A= o d
A+ AT =0 = (b+c)*=4ad
IA-AT|=(b-c)*>0
32. C(A-B)=0 = C=0
A*-B*=0 & B'A-AB=0
= (A’+B*)(A-B)=0
= A’+B’=0

= A +B+C =0

Advance Problems in Algebra for JEE

= [+B=ABA"

= B-1=A"'BA

= M=-M = M=0

[- A—T#0]

=A, A3K2 = A2

= (b—c)>=4(ad — bc) >0

[ |A—B|#0]

[* (A—B) 0]



£l

33. 3ABA'+3A=2A"BA+2A

= 3ABA' +1)=2(A'B + DA

= 3AB +A)A =2A(B +A)A

= 3A|B+A| A =2"|A"||B+A| A
- B+A|=0

Again, 2(A'BA-ABA')=ABA'+A=A(BA"+])

= 2(A"BA—ABA")=AB+A)A"

= 2"A" BA—ABA|=|A|[B+A||A|=0

34. Check options

(B) (A+B)(A2—AB-B?)=A%-AAB - ABB + BAA - BAB — B?
=A*+ ABA+BAA-B’=A°-BAA+BAA-B’
= A3 _ B3

(C) (A+B)(A’+AB-B?»)=A°+AAB-ABB + BAA + BAB - B®
=A’-2ABB + ABA + BAA - B?
=A’-2AB’-B?

(A) (A-B)(A2+AB +B?=A%+AAB + ABB - BAA - BAB - B?
= A3~ B*+2AB?

SECTION-3

Comprehension (0.1 To Q.3)

(A-ADX=0
If (A — AI)! exist, then X = 0 which is not true

ajp—A  ap a3
= A-M|=0 = ay;  ap-A Ay | =0
as] az;  azz3—A

= N+ (a,ta,ta )M+ (bA+c=0
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A+ A +A=Tr(A)
A =c=|A]
AX=AX=X=AAX = AleiX

Tr(A™) = L'l‘i'i‘i
Ao Ay g
AX=AX = AX=AX=MX
= AX = NAX =X
AX =1X

Tr(A%) = A3 +23 + 3

-2 1 2
2 2-A 1 =0 = AN +5SM-A-3=0
2 I 2-A
(A—DA=41-3)=0 = A=1,2+J7,2-7
gl 1_1
=N 3003

3
Z 7‘? = 0‘1 % }“2 + }“3) ((}‘1 + }\’2 + }“3)2_ 30‘1}‘2 + }\‘2}“3 * }\‘3}\‘1)) + 3}L1}L2}L3
i=1
=5(25 - 3(1)) + 3(-3)

=101

Comprehension (0.4 to 0.5)

4. For A to be odd ‘a’ must be odd

g

= P=

5. Ifa=3,b=35,thenAisodd

= k + A is even
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Comprehension (0.6 to 0.7)

= AT+ B = (adj B)"

and B+AT=adj A

= (adjB)"=adj A

= B =|AP = [B[=%£]A]

(B B)'=|AlA™

If IB| = |A]
= (B)T=A" = (B)"
= A=BT
adj B =2BT =  |BP=23B|
= B|=8,|A|=8
If IB| =—A|
= (-B)T=A"! = (-BT)"
= A=-BT

adj B =0 which is impossible
Now, A=DBT
adj B=2A
(adj B) B=2AB =|B| I
= AB=41
Also Badj B=2BA=B|1

= BA =41
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Comprehension (0.8 to 0.10)

2 :‘ 2 al—b1+2c1 32—b2+2C2 _ 1 0
2 2a1—b1+c1 28.2—b2+C2

¢c,—a =1;b=1+3a,c,=-1+a,b,=3a -2

A : aj+4b;  ay+4b, a3 +4b; I 0 0
10. | > ‘| ‘z 2a;-3b; 2a,-3b, 2a3-3by|=|0 1 0
4 5a; +4b; Sap +4b, Saz+4b; U I
Impossible
= No right matrix
a, a, a L 1’ _|ay+2ap+5a3 4daj-3ap+4az| |1 0
‘u b ‘ ‘ 4' _[bl+2b2+5b3 4b1—3b2+4bj_|n ‘
has infinite left inverse matrices
In option (d)
3 3 [3a;+3b; 3a,+3b, 3a;+3bs I 0 0
1 ‘|: x : ‘: a;+b; a,+b, az+by |=|0 1 0
4 4|5 1 [4a;+4b; 4day+4b, day+4bs 0 0 I
= No right inverse matrix
[al ar a3} ? ? :_3a1+a2+4a3 3a1+a2+4a3}:{1 0}
b; by bs | 3b; +by +4by  3b; +by +4bs 0 1

= No left inverse matrix.

Comprehension (Q.11 to 0.13)

11. Exactly one zero =4 x (**2C)) = 12

Exactly two zeroes =2 x (**!C ) =6

Total number of invertible matrices A=12 + 6 =18
12. |A| =4, |A] . =4

max min

o ookl A 2L
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Comprehension (0.14 to 0.15)

AX=AX,X#0 = |A-Al|=

11-A -4 —7
=1 7 2-% S5 [=0=A=0,1,2 = A=0,u=1,v=2
10 -4 —-6-X\

1lx—4y-7z=0 | | | |

7x-2y—-5z=0 , = X=y=z=4+ = U=(—3I+—33+—3AJ
V3

10x —4y —62=0 )

10x -4y —7z=0 )
. V; 2
Tx-3y-5z=0 » = x=_,y=-_ =(, Y,Z)_[T N T]
I~ 1~ 2~
10x -4y -72z=0 ) = V= _1__J+_6

O9x -4y —-T7z=0

z 22 1+ ~
Ix—4y-5z=0 p = X=2z,y= = W= —1+3]+—k

10x —4y —-8z=0 )

Comprehension (.19 to 0.21)

1 111
BBT=|1{[l 1 1]=[1 1 1| B'AB=[k]
1 111
M(x) M(y) = (I + xABBT) (I + yABB™) =1 + (x + y) ABB"+ xyABBTABB'”
=1+ (x+y+kxy)ABB'
=M(x +y + kxy)
ME)My)=M(@O0)=1 = x+y+kxy=0 = y=|+;‘

M) =My =M | |
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Por| [(A-P)+P P P

R=|P | P|= P (1-P)+P P
PP P P (1-P)+P

1-P 0 0 P PP

=l 0 1-P 0 |+|P P P

0 0 1-P| |P P P

=(1—-P)I+PBB’

Comprehension (0.22 to 0.24)

l-n 2 0
A-nlj=0| 2 1-n 0O |=(1-n)-4(1-n)
0 0 1-n
= n=-1,1,3,n=-1,n,=1,n,=3
= A’—3A-A+31=0

A B |A["=[N|=nnn,=-3=[AF[B]|

B| =

B*=4(0 1 0[,B*=8]|1

0 0 0

Tr(A¥) =3 +2(“C 22 +¥C 24 + *C 20 + .......)

= 1+2 (FC, +C,22 + C2% + ) = 1 + 3¢ + (<)
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Comprehension (Q.27 to 0.29)

I 0O 0
R, > | of=[100] = R, =[1 0 0]
1 0 0
Al=|-2 1 0 R =[1 0 0]
b= R,=[4 3 0]
R,=[3 1 1]
B= IB|=3

(A1 — A%B) B = [A®(2A -~ B)BY = 1 x (-1) x 27 =27

2A-B=

B'=

SECTION-4

¢ MATCH THE COLUMN

0 1 1 -1 1 1
1. A=|1 0 1| = |AlI=2, JA-I]=|1 -1 1
11 0 1 1 -1

1 1]

A+I=|1 1 1| = JA+]=0
1|
303 3
= (A+D)¥=13 3 3|=3A+]
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= A?=A+21
A’=A*+2A=3A+2I
A*=3A*+2A=5A+¢6l

A=T1+2A"
2A=A-1

Al+]= I (A-T)+1= ' (A+1)
AT A2+ 2A=4A
= A3 — A2+ 2A| = 4°|A| = 128
A*—4A-TI=A-1
IAY—4A-TI|=|A—1|=4
A*—8A —A2=8]

= A*—8A'-A?-61=21

2cost 1 0
A(t) = 1 2cost 1
0 1 2cost

|A(t)| = 2cost(4cos’t — 1) — 2cost = 8cos’t — 4cost
|A(t)] = 4cost cos2t

(A)  JAM®)|=4 = t=2nmnel

= t=-2m 0, 27, 41

4 2 4
(B) A(i) A(—nj :16cos£cos—ncos—ncosg—n
17 17 17 17 17 17

1O
S1In

(©) |A(t)] + |A(2t)| = 4costcos2t + 4cos2t cosdt < 8



|

(D)

3. (A)

(B)

©)

(D)

4. (A)

(B)

©

T

T
J. 16costcos2tcos4tcos8tdt = J.
0 0

sin 16tdt
sint

/2 : _
[sml6t N sin(167 16t)] dt

o \ sint sin(m —t)
=0
AB=0 = A'AB=0 = B=0 and
IfIA|#0 = B=Oandif B|20 = A=0
= |A|=0 and [B|=0
A"=0 = |A|=0
AB=0 = ABB'=0 = A=0
AB=BA = BTAT=ATBT = ABTAT = BT
= AB"=B'A = BA"=A'B
XTCX)'=XT"C™X =-X'CX
= | X'CX|=—X'CX] = IX'CX|=0
XICX =10]
|

A+1= | 1| =A+I2=nA+])

1
= A’+2-nNA+(1-n)1=0
= A+2-n)l=mn-1A"

= Al= t
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S. A'™D =DA"

DD"=D'D =1
= DD" A™D = DAT = DA'=DA"= A=A
= BC*=BT" = B=B"
(A) B=B"' =  B’=I
= IBX13C| = |C| = %1

(B) (ACA"N*” = (ACAT)(ACA").....(ACAT) = AC*AT = AC*A"
= kisodd
(©) |ACAT=|APIC|=|C]==
(D) |BBT(B) +|(AAT|=1+1=2
¢ SUBJECTIVE TYPE QUESTIONS
1. B*=(AT)* - A?

(B4)T = ((AT)Z _ AZ)T

=  (B)'=A>—(AT?
=3 (B")*=-B*
= IBT|* =—[BJ*
= IB|=0
1z 1 6
2. T(A)= 3201 32n-1

()
lim Z Tr(3"A,) = lim ¥ L=6{LJ =9

n—or_] n—op=1 3" l—l
3



=
3.

(ABY: = A?B?
(AB)(AB)’ = (AB) 'A?B?
= AB=B'A'A’B?=B'AB?
=  ABB'=B'AB’B’
N A=B'AB
= BA=BB'AB=AB
BA’B ' = (AB)AB"' = A(AB)B ! = A’

R = P"(PAP") (PAP")......(PAPT)P = A®

—

R=(+B)B=

() 0

R =*C,I +*C B +*C,B? + *C,B? +.......+ *C B}

Bz{ﬁ—l —2“\6—1 —02}(\5_1)]3

0 0 0

R=1+5CB+5C (V3 —)B+C,(V3 =12 B+....5C(Vi —1)B

B
=1+ | CC (/3 —DFCV3 = 1)+ +5C(V3 = 1Y)
VI )
NN _ ‘l\?\ ]
=I+[(l+‘{/—3§ 11) IJB=I+ - B
— "v: 1)
r, =8l
A: d ul |
d d

_ [a;+(ajag —araz)ay a, —a,(ajay —aras)
A+|A|ad_](A): 1 144 243)d4 2 24194 243
|a3 —(ajag —azaz)ay  ag+(ajag —ajza3)a

A +|A| adj A| = 0




510 , .
Advance Problems in Algebra for JEE

=aa+(aaa,a)(a,ta;)raalaaaa)-aa-aalaa-aa)t(aa-aalaa =0

= (aa,—aa)[l+a,+ ai + (aa,—a,a) +2aa]=0
= (a,ta)+1+(aa, —aa)—2aa —aa)=0
= a1a4—aza3=l&a4+al=O

a; —(ajag —ajzaz)ay ap+ap(ajag —azaz)| _

|A—|Aladj A| = 0
a3 +(ajag —ajzaz)az a4 —(aja4 —aza3)a;
=aa,taal(aa,—aa)-(aa —-aa)(a +a,)—aa,
2
—aalaa, —aa)—(aa,—aa)laa,
=(aa,—aa) [l +(aa,—aa) —a a;—2aa]
— 2\ — —
=(aa,—aa)(2+2a,-aa))=12+2)=4
6. |Al= =aaa,—aaa —aaa taaa +aaa —aaa,

|Al#01ifa, a, a, all are equal to 1 and remaining 1’s in any of remaining siz places
in 6 ways.
Same process is repeated for other terms of expansion

N=6x6=236
7. A2 2AB+BA-2B*=0
= (A+B)(A-2B)=0
= A-2B=0
AB' =21
IAB'|=2%(1)=8
8. Tr(ABC) = 43 — x> + 5bx

43 — x>+ 5bx <18 VxeR
= x> —5bx+25>0 VxeR
= 252-100<0 = be [-2,2]



|

9.

Bl = [Aadj Al = [|A[ 1] = |A]

A| = =62

= =17

10. (adj A) adj(adj A) = |adj A| 1= |AP 1

11.

12.

= (AadjA)adj (adj A) = |APA
= (IA| 1) adj (adj A) = |APA
= adj (adj A) = |AJA = 3A
AB’=BA = AB’=ABA = B’=A'BA
B*= (A’BA)(ASBA) = AB?A = A%(ASBA)A
B*=A‘BA’
BY = A“BA’A'BA’ = A'B’A2 = AYA’BA)A>
= B*=ABA’
B! = ABA’A’BA’ = A’B?°A’ = A’ASBAA’
= B'S=A’BA*

Similarly B*=ABA°> & B®*=BA®=B

B% =B
B'B%=B'B
= B®=]
5x 0 0 25x2 0 0
AB=| 0 1 0|, (AB2=| 0 1 0 |=1
0 10x-2 5x 0 50x2_2 25%2

=25x’=1 = 5x=-1
Tr(AB + (AB)* + .... + (AB)®) = 2(5x + (5x)* + (5x)* + .... (5x)®) + 6

=2(-1+1-1+1-1+1)+6=6
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13. A'+B'=(A+B)'= (A'+B'")(A+B)=(A+B)!(A+B)
= 2[+A'B+B'A=1 = A'B+B'A=-1
Let A'B=P
P+P'=-1 = PP+I=-P = P*+P+I1=0
= P-)P*+P+)=0 = Pi=1
= Pl=1 = A7|[B=1 = |A|l = [B]
14. A?+AadjA=AA" = A?=(1-]ADI
= |AP=(1-AJ? = Al = I
AT =4|A7 = 1 =8
A
15. N=3!+1)3x3x3=189
16. A(adjA +adjB) =B = |A| I+ AadjB=B
= B+A(adjB) B=B?
= B +A=B?
= A+ B|=B]*=1
17. lstelementof A = a = a,,
last element of A\ = a ;I
Tr(A ) = [log, 286] + [log, 297] + [log, 308] + .... [log, 385]
=8+8+.... + 8 =280
18 \l ‘ I I - |:a b]"1":"1]
0 c dj|-1] |2
= a-b=-1,c—-d=2
AR B SRR B
—1 2 0 c dj| 2] [0
= —-a+2b=1,-c+2d=0



|

[0 1
19. PP"=P™P=1 :>X=A5°=(I+B)50,B=‘ ‘
0

U

1 50
B2=0 :>A50=I+50B=|“ | ’
. cosE —sma .
22 [b“}_zﬁ [bn‘l}
n sin—~  cos— n-1
12 12

sin—  cos— ba—2
1 12
n—1
T
cosS— —sin—
_ (2\/5)11*1 12 12 a
. T 7T bl
sin— cos—
12 12
cosO —sinG_n_ cosn® —sinnO
sinO  cosO | | sinn® cosnd
11
a 21 1 1 1)1
— 22 =(2\/§) \/5 \/5 :231
by _L L 1 -1 1|1
V2 2
=% 1
0
a; a aj a4 as as
23. Al=|a4 a5 ag|=|ag—2a; as—ay ag—as
a7 38 89 a7—al ag—az 219—213

a’s are all odd
=  All of elements of 2" and 3" row are even
= |A]is divisible by 4

|A| can be equal to —4, 0, 4 only
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{a b}[a b} a’+bc (a+d)b [1 0}
24, A= = =
c djic df |c@a+d) be+d®| L0 1

If at+d=0,a2+bc=1 b=0,c=0,d=1,-1, a=1, -1

or ¢c=0,b=1,-1,a=1,-1
If b=0,¢c=0,a=1,-1,d=1,-1
Number of quadruples (a, b, ¢, d) =16

25. JA-Al=0 = =0

:kz—(b-k—]?wb_ =0

A*=xA-yl ; x=b+ ,y=
A’ =xA?—yA=x(xA—-yl)-yA
A’ =(x*—y)A—xyl

A=A = x*—y—-1)A=xyl

X v | X A} I

. =Xy N =0 and xy=0

Ifx=0,y=-1 or y=0,x=+1
l b 1 | 3
b+ =0, — =-1= b= a= |

b-a=0,b+ =1 = b= ,a=_

b—a=0,b+ l =— = b= ,a=

SRCHIEIES:
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CHAPTER

T COMPLEX NUMBERS

SECTION-1

¢ SINGLE CHOICE QUESTIONS

2% 1)
1. z,—2p=(21—2p)e "

20k an )k
er =(z¢ +(z1 —z¢) +\ zo + (2] - zo)e n +\zg+(z1 —zp)e ™
r=1

2n(n-1) k
+..+\zg+(z1—zp)e 1
2n . 4An .2n(n-1)
r k—r 1—r+1—T1 1——r
—nzoz kc (Z1—=29) zg \U+e D D 4+ . 4e 1

r=1

. 1— el2nr

_nZO + z C (Zl Zo) Zg -t 27t
r=1 —
l—e !

k
0

2. (Jo o =B+ oI B
=‘Q_W2 +2‘(0c—\/a7)(a+ o
:2(|a|2+ o’ — B> j+2|(x2—(0c2—[32)|
= 2(|af +BF)+2la-pla-p]

= (o + PP + o= BP+ 2|a—P| o + B

= (lou+ B+ |o. — BI)*

=nz

)z

S e

+

2
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3. Roots are vertices of equilateral triangle lying on circle with radius |a

Length of side = (| ol cos%] =3 a]

a’ b’ ¢’

|z, -2, |2 |z, -z, |2

A

a2 b2 02
+ +
(22-23) (z3-71) (71-23)

= 7\,(22—734-73—714—71—22): 0

5. |7z, |=+2

argz, —argz,= ~ =-—arg(z ) —arg z,
=
T
= arg(z12) = =
T
Y Elzzzﬁe 4:1—i

6. Zl+zz+z3=l+1

= 22, +27, +27 = 0
2 2 2 = )1
zPtzr+z + 222122 21

s 7 7 7 :v

7. + —z=|z|(e™—e®) =-2|z]isin® = ki, k>0



‘ Complex Numbers

8. |2+2, |=\|z [ +|25  =2| ||z, | cos120°

10.

11.

12.

13.

517

= \/22 +3? _2(2)(3)[—%) =19

|2, —2, |= \/22 +32 —2(2)(3)% =7

A and B sets represents two non parallel lines. Hence, no. of intersection points = 1.

B3zz,+22z,+222|= 2] 2,2z, + |z, 2,2, + |z,’z.z ||
= |Z1Z223(73 +7 +72)| =|212,23 (| 2 +2, + 23 |
=26
(1, 11 L\(iJrl\ 1 lviizz
Lzl Jk Z3J LZ3 J L ZHJ (Zn y
_(72+3)(%+7). ( z,,+7,)(Z, +71)
%7, ..
=/
|21 =1p|
= |z| =0 or |z|=p
72018 — p|Z\2
= 708=( or Pl p

= No. of solutions =1 + 2018 =2019.

= z,tz,*tz,+z,=4




15.

16.

17.

18.

19.

20.

m Advance Problems in Algebra for JEE

ik keR
N7
= _L
24322 2+[15kji
| 7 _1
2-3%2 2—[15kji
Zl 7
1-1)" (-zi)“ A
7Z=| — =| —— =(—1
(1+i) 2 D
[ (z)<0 for n=4k+1 kel
Sum=1+5+9+....97=1225
lz—iz|= |z +3 - 5i|
5-2L|z+3-51|£5+2 (=3.95)
= 3< |z+3-511L7
z,=-2+4z
= |z, +2| = 4|z
= Iz, +2|=4
IA‘ e \ Ul A(a) P(u)
/‘-( l.R
= and ZA= /P
\B PO

<

B(b) C() Q) R(w)
= ABAC ~ AQPR

sinx = cosx and cos2x = sin2x

= X €

l1+to)=-0)Y=-0"=-0’=1+o0



‘ Complex Numbers

21.

22,

23.

24,

25S.

26.

W Z
= Z = —W
“i7,
z lies on _Lar bisector of two conjugate complex numbers —iw and i
= z1is purely real.
z=k, k eR
|z +iw| < |z| + |iw| <2

= |z| =1
= z=1or-1
(I+D)" +(1-1)™ =z,+7 =2Re(z)
=3 (I+D)™ +(1+0)" +(1+i°)™ +(1+i") e R ¥n,n,>0

_ (cosO—1)+i1sin0

(cosO+1)+1isin0O
((cose —1)+isin 9)(((:056 +1)—isin 6)
= W=
(cos0+1)* +sin’ 0
2 . 2
-1
Re(w) = (cos” 0 2)+s%n2 0 _
(cosO+1)" +sin” 0

2"~1=(z-1)z-a)z-a)..(z—a )

= l+z+22+..+z2"'=(z-a)(z—a)..(z—a_)
Putz=1, n=(l-a)l-a)..(l-a

Put x =0, o, ®»?

Expression reduces to zero.
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27.

28.

29.

30.

31.

32.

.

X
z,-7,= (2, —Z3)e ?
(z,— 2, =—(z,— z,)* B(z))
z% + 2z§ + 212 —22,2y 22,2, =0

2 2 =
(z,—z) +22°+2272, -227 —-222,=0

(z,—2,) +2z,—2)(2,—2)=0 C(zy) A(zy)

= (z,~z)(2,~2,)= % (z,—z)
xyz = (a + b)(am + bo?)(aw’ + bw)

= (a+ b)(aw + bw?)(aw? + bo?*)

=(a+b)(a+ bw)(a+bw?)

=a’+b’
(1 +1)x - 20)(3 — i) + (2 — 3i)y +1)(3 +1) = 10i
(x + (x — 2)D)(3 — i) + 2y + (1 - 3y)))(3 + i) = 10i
= 4x +9y =3 and 2x — Ty =13
= x=3,y=-1

Zn:(r—l)(r—(o)(r—(oz) =Zn:(r—1)(r2+r+1)=zn:(r3—1)
r=1 r=1 r=1
2 2
_n (n4+l) y
- n(n—l)(n2 +3n+4)
4

eiB) 4 g0 4 gilr-a) = |

= cos(at — ) + cos(B—y) + cos(y—a) =1
2+ 1 <]z—1]

= Re(z) <0



‘ Complex Numbers

33. Putz=k, keR

kK*+pk+r=0andgk+s=0 = k=-
r=0 = s+rg>=pgs

= 2z [+ Yz, + bz, + 2z,
= (@ +b)(|z,]* + [z,])
35. —(sin§+cos§) 2sin£+ tanx =0
2 2 2

= (tanx—1)(1 —cosx) =0

5
= X:0,2TC,£,—TC

4’ 4
SECTION-2

¢ ONE OR MORE THAN ONE
1. Letz=x+1y, xeR,yeR

= xyx’+y’ +ax=0 and yyx'+y’ +ay+1=0

x=0, \x* +y* +a=0 doesn’t satisfy as a> 0
x=0,yly[+ay+1=0
Ify>0,y*+ay+1=0 doesn’t satisfy as a > 0

a’+4

+
Ify<0,y’—ay—1=0 = y=-2—Ya3 %7

2
a++a’+4
2

>0, Hence rejected
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2. (a) Z2+oz+p =0 (1)
+aZ+ |3
Gz =1 (2)
-2 = z= "
Put in (1) we get (B-B) =@ —a)ap-ap)
(c) Z2+oz+B =0 (1)
zZ'—0z+p=0 (2)
_B-B
(H-(2) = 2= g
Putin (1) (B—-B)* + (B —P)o+a)+P(a+a)> =0
= (B-B)*+(a+)(aB+ap)=0
c—-b a—c
3. @) |c—b|_|a—c| %
(a—c)r’ 1
= c-b= 3
la—c]| L C
) B(b) B(b)
—C a—c¢C
@ b—c| |a—c]| %
- b =(a—c)r2
la—cf’
— r2
T a-¢

W | =



‘ Complex Numbers m

5. cosec™ (wj = cosec”' ((X FY)*ily- X)j is defined

2 2
If y—x=0and x+y21 or < —1
= x>1 orx< -1
P L S o [ [ o] L]
*1-b * 1-b| |1-b|” [1-b] [1-b]

7. Ifnis even,
z=((1+0)1+0"))(1+0)1+0))....... (1+o)1+0%)=1

Ifnis odd
z=((1+0)1+0"))((+0)1+0")..(1+0)1+0))=1 = o’

8. ax*+bx’+cx*+dxte=(x*+x+1)(ax’+(b—a)x +e)
Equating coefficients of x* and x, we get

c=b+e

d=b-a+t+e

= 2(b+e)=a+c+d
9. 7, =-1z, = z, =iz,
T

arg z, — argz, = )

argz, targz, =m

3n T
= arg(zl)z T’ arg(zz)z Z
z—1
10. Z=—
0 ele
Z+i-7+1
Z Z
= (Z—Z)(l— ! j—o
|Z]
= 1Z|=1
z—1
— —| =1
ele




W Advance Problems in Algebra for JEE

11. 2 is purely imaginary
o

2

o, a - _
= —4+—=1L=0 = a,0,+a,0,=0
G‘Z aZ
12. 3|z4—zl|=|Z4—zl|+|z4—zz|+|z4—z3|
Similarly 3|z, ~z|=|z,~z| *+|z,~ z,| + |z, - Z,|
3|z4—z3|=|Z4—zl|+|z4—z2|+|z4—z3|
= |z4—zl|=|z4—zz|=|z4—z3|
Zy—7; . . .
and —2—L is purely imaginary.
Z3-2

— z, represents orthocentre and circumcentre of AABC
= AABC is equilateral

13. o’ + =10, (ap)y’=27
= of =3, 30, 3o’
(a+B)y =3(a+pap=10
Leta+pB=t
= £t—-9t-10=0=(t+2) (t* - 2t-5)
= a+B:_2, "\(‘
[
14. sinB = — = 9:% = LQPR=§

2n @w \"

. (2,)_, 2n
aI'gLZ3J—— 3 &

= APQR is equilateral.
Circumcircle of APQR has OP as diameter.

. o Z z
= Circumcentreis ~  and | |

- Circumcentre and centroid coincide for equilateral triangle

V4 /
= - 1

(4 1 14 1 1) _ _ _ 2
—t—t— || ==+ — | =T+ +T)(z + 2y +23) =7y + 2y + 25 =9
2y 2y Z3/\L 7 4



f Compex Numbers
15. z=4o»
0 n # 3k
— ZZn+ 22nZn+ 24n: 24n(0)2n+ "+ 1) — n , EI
3.2 n =3k
16. iz2+72—z+i=(z-1)(iz2-1)=0
= z=1,72=-i
! (1-1) (-1+1)
= z=1, =(1-1),
V2 J2
17. xX*=(x-172+y? y
! y?=2(x-)
| > e
= t+t=2 R N 450(2_"2_%2,%)
X
(070)(1_’ (1,0)
R=[ltt +l l(t +t ))—(l+ltt 1) ?
BV A U Q(F+%et)

= R lies on Im(z) =1

Ty

2

18. J(x=3)>+(y-2)" =

y=—X
19. 22-1=@z-1)z-2z)z-2)..(z—2, )=0
4
= 1+Z+zz+...+z“‘1=O</
Z
Replace ! =y = z:M
3-z y

= Yy @y - Dy Gy — 1)y + ..+ Gy - 1) =0

=y (1 +3+324..37) -y (1 +2.3+332+ 43+ ..+ (n - 1)39)
+o (=

1)™1=0



Advance Problems in Algebra for JEE

1 1 1 1423+3.3% +...+(n—1)3""2
= + + ...+ = > —
3-z, 3-1z, 3-2z,, [+3+3°+..+3
B n3n—1 _l
(3"-1) 2

20. |z, +z|=|z| - |z}
= argz, —argz, =
|2 +i(z3 —2) | =]z [+]i(z3 - 2)) |
= argz, = arg(i(z3 = Zl))
Circumcentre of APQR = \ - :

- SP= SR = SQ

z3+2,
1
2

2

=

21. (2z+5)(2Z +5) = (62— 9)(6Z —9)

= 32|z|* —64(z+7Z)+56=0

= |z|* = 4 Re(z) — h
a=4, b=—ﬁ1
(i3—nx50\ |
22. arg((—1+i)50)=argte 4 J=—£
2
= n=-1, a=1+i1
Letz2— (1 +1)z+b+2i=0hasrootz=k,k € R
= k*-k+b=0 and k+2=0
= k=2, b=-2

Roots are 2 and -1 + 1

< P(z)

0 IR(Zs)
Z2,l+ 23)
A
Q(z)t--"
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‘ Complex Numbers

23. z,= Az, + (1 = M)z,

1 ?\’ 1 17)\’ 1
Ae(0,1) Al(z)) B(z)  C(z)
z,~z|=(~-A)|z,~z|and |z,-z|=M\z,~2|
|Z3|_|Zz|=|Z3|_|7VZ3+(1—7L)21|>|Z3|_7*|Z3|—(1—7¥)|Zl| / /
23— 2, | (1-1)[2z3 -7 | (A=-2)|z3 -7 | Ly~ 4
|Zz|_|21|:|7¥Z3+(1—7¥)Z1|_|21|<7“|Z3|+(1—7¥)|21|_|21|
2, — 2| Az3—z| Az -z 43
.
24, az?+bz+c=0 with |z | =1
\22 1
c
’Z122|=H:1 = |z]=1
a
b
+z|=|-—=1
e
2y 7
= b’ =ac
5
.. 2ty tn ) 4
Similarly for bz* + cz +a 0\24 with |z,| = 1
We get ¢ = ab
= b%c? = a’be
= bc =a?

a’>+b>+c?=ab+bc+ca
a=b=cora,b, care vertices of equilateral triangle.

la—b|=|b—c|=]|c—a]



25.

26.

zl+zz+z3=O

Advance Problems in Algebra for JEE

= 72 +Z,+23=0
1 1 1
= —+—+—=0
2y Zp Zj
= zlzz+zzz3+z3zl=0
2 — — 2 2 2
= (z,+z,+z)=0=z2+z2’+z>+2zz,+22, +27)
2 2 2
= z tz +z, 0
3 3 3 —
Also 2tz +z, 3212223
2 2 2
z z z
= L =2 4+ 5 =3

ZyZy 232, Z,Z,
Case-1 Triangle is right angled at z.

/ " . . .
= is purely imaginary

7 /

1 . .
=ki = z+1—l1
z+1

=
zlieson line x =-1,z# —1

Case-11 Triangle is right angled at z>

= * 7 is purely imaginary

I

= =ki = x=0

/

Case-IIl Triangle is right angled at z*

/7 —7

= is purely imaginary
/ /7
1+z . . .

= is purely imaginary

= 0

X

= x(x+1)+y*=0

z=—-1+A



f Compex Numbers (==
27. (p+ip')’=4(q+ip’)
= p’—(p')’=4q andpp’ =2p’
28. If A lies between B and C

21— 2] 213 2|

|21 -2y |23+ ]2, - 25| 2, 7 Z 3

le

| ZZ _Z3 | ‘223—2‘
If A, B, C are non collinear excentre of AABC

_—lz -z a7 -2 23+ ]2 - 23 |2y _

I 0

: —|zy—2z3|+ |2~ 2, |+ ]2 — 25|

29. (a) Using |lgm law any complex no. z, in complex plane can be expressed as

z,=pz, + pz,

(b) Ifz,z, z, are collinear, then
zy = Pz, +9z,
p+q
= pz,tpz,-(ptqz,=0 and p+q+(-p-q) =0

Zy—Z) o Z37Z

(©)

|Z2_Z1| |Z3_Zl|

Zl(|Z3_Zl |eia_|zz_21 |)+Zz(_|z3_21 |eia)+z3 |z, ~2,|=0

and |z, — zl|ei°‘— |z, —z,| -z, - zl|ei°‘+ |z, —z,|=0
30. (b) 32°-2(z,+z,tz)z+227,+27 +22 =0

= z,+z,+2)+3(z2,+22,+22)=0

= zz,tzz +tzz =2°+2>+2z?

All other options also resultsin > 7/ = > 7 7



31.

32.

33.

Advance Problems in Algebra for JEE

() L N
Z3:ZIL1—C3J+Z e3 ()
( _iE —iE
or ZSZZILI—C 3J+Zze 3 A(z) B(2)
) ( )
23—(1+1)kl—£J+(2—i)Ll+£J
2 T
i3) (1 i3)
or  (1+i) 1,13 +(2-1) L i3
272 )7
3423 i3 3-243 i3
2 2 2 2
Lz +z,+7; 94243 W3 9-23 i3
= Centroid = = + or —
3 6 6 6 6
|
z+l £|z|+L£4+l:£ [+ f(x)= ¥+  isincreasing v x € [2, 4]]
z |z | 4 4 X
1 1 3 L, . .
z+—{>|z _ﬂ _2—525 [ f(x)= x 1s increasing v X € [2, 4]]

z—i  bric—(l+a)i  (b+i(c—a-D)(b-i(c+a+1)

z+i  b+ic+(+a) b? +(c+a+1)?

(b +¢” —(a+1)* +i2b(-a-1)
2+2ca+2c+2a
_ (I+a)(-2a-2ib
T 2(1+c)(l+a)
a+ib
- 1+c




‘ Complex Numbers

34.

3s.

36.

37.

531

(z)A

262 _Z1~2% eiig
oG OA
OA=30G
= ZG—zozii(ZI_Zoj
3
= Zn =7Z (l—i)+iz or z [1+i)—iz
G 0 3) T34 0 3) 3%
If k <0, then
n-1
n+2rr nn+(n-1)nw
Sum=z = (1) =nn
=y N n
If k > 0, then

n-1
2171
Sum =) —=(n-Dn
r=0 n

2 2 —
z’+z’+z7 0

- (

= [, = Iz,

7, =% 7, =

Retzz.)=0 = ¢co0s(6,-60)=0

= 0,-6,=(2n+1) ,nel

o *=a’+ ¢ = cos0, + cos?0,

= c0s’0, + cos’ (61 -(2n+1) g)
=c0s’0, +sin’0, = 1
o> =b*+ d*=sin’0, + sin’0,
. : T
= sin’Q, + sin® (61 —(2n+1) 5]

=sin’0, + cos’0, = 1



m Advance Problems in Algebra for JEE

Re(w,m,)=ab+cd = %(sin 20, +5sin20,)
= %(sin 20, +sin (20, - (2n + D))= 0

Im(e,®,) = be —ad = sin(, —0,) = sin((2n+ 1)9

SECTION-3

Comprenension (0.1 To 0.3):

z,tz,+z,=p (1)
z,+z,0+z0 =q ..(2)
z,+z,0°tzo=r ..(3)

Applying (1) + (2) x @*+ (3) X ®
= 3z,=p+qo’*+ 1o
Applying (1) + (2) x & + (3) X ®?
= 3z,=p +qo + re’
PP+ 0P + [P = (2, + 2, + 2) (Z + 2 + &) + (2, + 2,0 + 2,07) (7 + 2,0° + 730)
+(z,+ 2,0+ z,W) (; + 0 + §3u)2)
=3(z, + |z, +1z) + (1 + © + 0%) (/2 + 712y +2Z3 + 7123 + 2y 73 + ZyZ3)

=3(lz,]* + Iz, + 1z,P)



‘ Complex Numbers

Comprenension (0.4 1o 0.6) :

LetQB=x,QA=y
QB_QA_4 2
QC QD 10 5

x>+ y*— 16 = 2xycos  ' = J2Xy

BC?=PB?+ PC?

=N X =(4cosB)’ + (10sin6)’ (2)
and AD? =PA? + PD?
= V= (4sin0)>+ (10cos)y’ .(3)

Q) +(3) = Z(X2+y2)=116
164

= x*+yr=—,
I’-')\';’

= Xy = 9

rea of trapezium =353 2y 1 7 y 4 3

[
Also area of trapezium ABCD = _ X (14c0s0) (14sin0)

. 140 ) 20
= 49sin20 = . = sin20 =

2()()

[ 2
Area of APCB =  x (4cos0) (10sinf) = 10 sin20 = —

|CP — DP| = 10|sin6 — cos6|
(CP—-DP)*=100(1 — sin20) = %

= ICP—DP| =

V o«



m Advance Problems in Algebra for JEE

Comprenension (0.7 10 0.9) :

(143 3-3)
L4 7 4

Slope of DE = 3—=x/§—2

4" 4
= Angle between AC and DE = %
(V3-3)" (B+3)' 2 :
DE2=L 7 4 J "G TI=
AB=1+ 5+ =20

Comprenension (0.10 10 0.12) :

22+ 1] = 4|z]
= (22 + 1) (Z% + 1) =4z
= (Z]* - 2P+ 1) + (2 + Z° —2|zP) = 0

> (12— 1~ (i(z— 2)P =0

0, 1+/2)

(0, 1)
(09 \/z_l
_\

= (zz-i1(z-2z2)-1)(zz +i1(z—z2)-1)=0

=1V

max

Ifz= r¢ v, then

From 77 17 7 ) U

(050




‘ Complex Numbers ﬁ

rr+r-1=0 = r= i\
and from 77 +1lz—71—-1=0
1+
rr-r-1=0 = r=- .
Also €, =4=1+13 =(2)"+(2)?

= Circles are orthogonal

Conprenension (0.13 10 0.15) :

Clearly AABC is equilateral
AP*+PB*+CP*=|z—z [ +|z—z [+ |z -z
=3|zP + |z P+ |z, +z P — s v 20 v ) — (2, 2,+ 2)

=3(12+2%) =15 A(z)

1 1 1 _ ey
—+—+—=2zp+2Zg+2zp =0
Zpn Zg  Zp . B(ZZ) (@
ZzZ3 4eln/2
B 7 — =——
Q Z] zelTE/4

= _Deimd=_ J2 (1 + 1)’ v(Z3)

Comprenension (0.16 10 0.18) :

Curve ‘C’is
X + 1y = (acos*t)i + (1 + 2bi)cos’tsin’t + (1 + ci)sin’t )
: . . 3, :/btc
X = sin’t + sin’t cos’t = sin’t <Z+1<T>)
y = sin*t + 2bsin’tcos’t + csin‘t

= y =a(l —x)* + 2bx(1 — x) + cx?
which represents parabola
Equation of line through mid point of AB and parallel to AC is

1+ b 3 D+

z=4l o A=Y

For point of intersection ‘P’



m Advance Problems in Algebra for JEE

3-20L .(b+c a-c¢ , . . :
+1 +A =i(acos’t + 2bsin’*t cos’t + csin’t) + sin’t

4 2 2
= : lh " = sinkt
=N — 2sin’t=A
(b+c) a—c ) )
and > + X 5 )~ acos’t + 2bsin’tcos’t + csin’t
b+c (3 . a—c
+ (— —2sin’ tj (—] = acos’t + 2bsin’tcos’t + csin’t
2 2 2
3a+2b-c ) ) .
4 + (¢ —a)sin’t = (2b — a — ¢)sin’tcos’t + acos’t + csin’t
3a+2b-c ) ) i
= —a + (¢ —a)sin’t = (2b — a — ¢)sin’tcos’t + (¢ — a)sin’t + a
= 0=(2b—a—c) (4sin’*tcos’t — 1)
= 4sin‘t —4 sin’t+1=0
| I
= sin’t= = A=
_ ( 1 2b+a+ cj
27 4

Conprenension (0.19 10 0.20) :

ptqo+ro’=a(x (2+o+w)+y(l+o’-20)+z(1+o-207))
=-3a(x + yo + z®?)
ptqo’tro=ax(2+e*+o)+y(l-20°+to)+z(l+o’-20))
=3a(x + yo’ + zo)
= Pt +r-pg-qr-rmp=9a’x’+y’+ 2’ —xy —yz—7x)
ptqtr=3x+y+z)

= p’+q’ + 1’ —3pqr =27a*x’ + y* + z’ — 3xyz)
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f Compex Numbers
Comprexension (0.21 10 0.23) :
1 1 1 1 2 Y
+ + + == 7
a+x b+x c+x d+x x T~
= 2x*+ (a+b+c+d)x*— (abc + abd + acd + bed)x — 2abed =0
Putx=o (2 —Zabc)w + Za—2abcd =0

Put x = »’ (2 — Xabc)w? + Xa —2abed = 0
Subtracting, we get

(2 —XZabc) (0 —®*) =0
= Yabc =2
= >a = 2abcd
Also x = 1, satisfy the equation

1 1 1 1
+ + + =
a+l b+1 c+1 d+1

Comprenension (0.24 1o 0.26) :

(z,2,2,)* = —80(1 + 4i) x 60 x 24(—4 + i)
2= (212,23)°  —80(1+41) x 24(—4 +1)
L @z 60
—32(8 + 15i)

(z12,25)" _ —80(1+4i)x 60 _ 200
(2,25)° 24(—4+1i) 17

(17i) = 200i

2
Z)

2 (22,7)° 60 24(=4+1)
U (22,2 —80(1+4i)

(z,tz,*+z) =2 +2+27+22zz,+2,2,+22)
=662i + 256 + 2(—116 — 2961)
=24 +70i

7, + 7, + 2P = \(24)> +(70)* =74



m Advance Problems in Algebra for JEE

T Sm
z,=102e* or 10y2 ¢ ¢
z,=10(1 +1) or —10(1 + i)

_ 80(L+4i)  —80(1+4)

“7 100+ Z10(1+1)
= 4(5+31) or 4(5+30)
60 60

ST+ O Zrod+i)

=3(1-i) or 3(-1+i)
(2,,2,,2,) = (—4(5 + 3i), 10(1 + i), 3(1 = 1)) or (4(5 + 3i), ~10(1 + i), 3(~1 + i)

SECTION-4

Martch THE CoLumn :

1. z,2,z,z, satisfy 2 = 1

17 722 73

= 14+ 2 +2 2, +72, =0
1 4 4 4

: _/ T _/ + V' + l,* =_1

'+ +72+z2+1=(2-2)(z2-2)(z-2,)(z~2,)
Putz=1,5=(1-z)(1-2z)(~-2z)(l-z2)
Putz=-1,1=(1+z)(+z)(l+z)(+z)

= (/ =) (+ =D (s =1D)(z —1)=5

Putz=i, 1=(z,-1)(z,~1)(z,—1)(z,—1)

Putz=-, 1=(z, +1)(z,+1)(z, +1)(z, +1)

= (72, +D(z +D(z +D(z.+D)=1

iz, +z) = ~1+1-2c0836° =2sin18°

S
v

~



|
SECTION-5

SusJecTive Type QuESTIONS

1. ApplyingC, —» C, +C, +C,

1 ® o’ 1 w w°
zll z+? 1 |=0=2{0 z+0° - 1—@?
1 1 z+o 0 1-o z+o-o
= 2(22— (@*—®)*-3)=0 = 72=0
1 % 2% _¢@ 1 e*

2. A=er birfl P e e Pl=(ef —e*)(e” —e*) |0

1 & ¥ g7 0

A=(eP—e?) (e"—e*) (e"—eP) (1 —e @ PM)=0

1
1

P pe® e e P

el +e®*+e %’

3. zlies on ellipse \\ - \lh =1 (0. 4)
2P = 15¢080 + 16sin’0 P([I5cosb, 4sind)
Fx(0,1)
=15 + sin%0
(15, 0) (0,0) | (13, 0)
m=\,l“‘,M=4 F2 (077
= m+M=4+ JI5 (09_4)

V) Vs . . .
4. is purely imaginary




m Advance Problems in Algebra for JEE

5. z,=(@a+bo+co’), z=(at+tbw’+cw),z =(an+b+co’)

z,= (aw + bw’ + ¢)’,z, = (aw’ + b + co)’, z, = (aw’ + bo + ¢)’
Clearlyz =z,=z and z, = z, = 7,
6. (z,—2)e* = (z,~z,)
(z,—z,) = (z,—z,) €**

. (zo—zl\ sin2A+(zo—z3\ sin2C
N kzo—zzjsin2B Lzo—zz)sin2B

~ (c0s2C—isin2C)sin 2A +(cos2A +isin2A)sin 2C
- sin2B

_sin2(A+C)
~ sin2B (z)B

7. Leta=¢€% z=1k, k,0 € R

= —(cosB +isin@) k> +ik+1=0
= 1 —k*cos6=0

k(1 -ksin0)=0 = ksind =1 J2(5-1)

0
= = cos0 = sin’0 5-1
K2
= cos’0+cosO—-1=0
= cosO = .
> s+l
= tan’0 = ~— -
vy 1 P
8. cos176 +isin176 = (cosO + isin6)!’
sin170 = ""C cos'°0sin® — ""C cos'*0 sin’0 + '"C cos'*0sin’0
—"C.c0s'0sin’0 + ... —'"C .cos’0sin"0 + "C _sin'’0

= tanOcos'0("'C, — ""C,tan’0 + "C tan*0 — "C_tan®0 + ...
17 14 17 16
- C jtan0 + "C  tan'°0)



‘ Complex Numbers
r0="" r=1.2..8
= 0="C, - "Cjtan’0 + "C tan’6 — "C, tan’0 + .... —
Put tan?0 = x

10.

17 17 17 2 17 3 17, 7, 17 8
C,—"Cx +Cx>— "Cx° + ... 20, X7+ VCy, X

17
= 3 tan? =G 1716
r=1 17 Cyy 2

2727, -2,7,)|_|272,(7 -7,
‘ (z,-2,) ‘ ‘ z,-2,)

=277, =27 % ° Y 4

)

Let A(z,), B(z,), C(z,), D(z,)

ABLCD = is purely imaginary
z,—7
5+
= Re| - =0
3+ ](k 3
= Re((-5+91)) B3—-i(k+3))=0
= -15+9k+3)=0

= k=

541

17Cl 5‘[an"‘e + 17C”tan‘ﬁe

~

=0"—_

tan

T
tan? —

17

22T

tan? —=

17

8
17
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11. Leto=y—-1+yi, ye R

2| <ol

= x-1y +x*<(y-1)y+y? VyeR
= x—-1yY+x*<min{(y - 1)*+y%y € R}

I
= (x-1*+x*<
= 2x-1Y<0

I
= X=

1

= 74 =

12. Re(z)>1
= z lies in the right side of perpendicular bisector of points with complex

representation 2 and 0.
= |z =2 <2

z-2 1 I

= —| < = = L=

/

13. |Zl - Zz| |Z2 — 23| + ]zz — Z3| |z3 — zl| + |z3 — Zl| |Z1 -~ Zz|

<z, -z +lz, -z + |z, -z

=2\ i \‘( 7/

=3z, +z,f +z,P) - Iz, + 2, +
<3(3r’)-0=9r2
14. y>4andx®>+4+y-4<10
= y<10-x2
N
Ve 10

Area—2(_[(10 x2)dx — 4\/_J S

6\f 4*/_JT / \ >Z

2{10 -

(=)

= ¥V6



‘ Complex Numbers m

15. (z,+z,+z) (2 + 7z + 2 ) +(z+z,+z) 7 +7 +7)
+(21_Zz+23) (2, 72, +27) +(z +ZZ—Z3)+(Z tz, Z.)
=4(z,]* + |z, + |z,) = 56
16. Letz =e", z, = 2e®, z, = 3¢™
z,+tz,+2,=0

— z,+7z,+7, =32,27,

— ei391+ 8ei392 + 27ei393 — lgei(9]+92+93)

= sin30, + 8sin30, + 27sin360, = 18sin(0, + 0, + 0,).
17. Let z=(cosa + cosP) + 1 (sina + sinf})

= 77+ 7 =2Re(Z))
7
[2cosa+ﬁcosa;B+12sina;Bcosa_B)

2
= 27cos’ (

=27cos’ [

7]

j 17((x+ﬁ)

Re(z") = 27cos’ (OLT_BJ cos [@j

— m=28 .
AV 1
18. 22— 3, +1=0 = z=
= 7 =e™or ¢

7
Z'+ — =2cos |



m Advance Problems in Algebra for JEE

2" n#3k
. n |\l __ . 2\n —
19. ‘Re((lﬂ«/g))—‘Re(( 20°)") {2” T kel
600
> log, [f(1+iV3)| = (14243 +4+ ... +600)— (1+1+.....1)
n=I1 %,—/
400 times
600 x 601
= — —400=179900
4 2 4 5 2 5
20.Z+Z+Z+Z—Z+Z+Z+Z

1+2* 14z 142> z+7z" z+72 1+z 1+72° 72*+7

:(l+z)+[zz+21)

I+z 1+z 142° &Z7+1
=2
21. a’—3ab’+i(3a’b — 107 —b¥)=c
= ¢ =a’—3ab’ and (3a’>—-Db*b =107
= b=1and 3a>-b’=107
— a=06
= c=6(36-3)=198
or 3a’—b?’=1and b= 107
= 3a? = 11450 which is not possible
Hence, atb+c=6+1+198=205
22. Let the line be
y=mx + 3
Putz =x, +iy,
= y, =mx, +3

5
Yy =m2xk+15

k=1

=

i



‘ Complex Numbers m

23.

24.

25.

D70 20, =3+504i
= Yy =504, }_‘> =3
=N 504 =m(3) =15
= m=163

2k 2kyn iz—n(8k]+3k2) 2mm

;2
sp=¢€ 8 e 8 = gl4 — e l44

r can take atmost 144 distinct values and all values are attained using the periodicity

of 2m.
For example 3x47+8=149

149> 2n 2rx5
144 144

Which is not attained for 8k1 + 31(2 between 0 to 143.

40 40(x +iy)

0<x<40,0<y<40and —=
X s y an Z x2+y2
-1'|>\
= 0< <1 = 40x <x>+y?
40 40
and 0< <l - 40y < x> +y?
) 20 ..........
A= (40)°— [m(20)* - {(20)* = 2((20)* =~ (20)")}]
1 O 40
= A=(20)* | 3 . ~571.68
= [A]=571
.(n+2knj
. I "N
[ 3 +1=0 = 13—  =¢ k=0,1,2,...,9
2k +1 2k +1
= = 13—cosﬂ—isinﬂ

/

|
= (13 — c0s0)2 + sin20 = 170 — 26c0s0

/



27.

Advance Problems in Algebra for JEE ‘

S =170 x5 26[cos£+ c0s3—n+c0s5—n+cos7—n+cosg—n]
il 10 10 10 10 10
=850 —26(0) =850
| 1
+ +z +1=0
3
= [z+1j —2(24—1] +1=0
z z
I NG NE
= z+ =1, 5
| 1+
Z2—z+1=0 = zZ= ﬁ
1 C‘ : [
z+ = p . =2c0s72° = z= eil(n)
1 S . °
z+ = K =2co0sl44° = z= ei1(144 )
— P = (I60°i72°6i144° _ i276°
f(2) — z| = [{(2)|
= (a+bi)z—z/=|(a+bi)zf VzeC
- (a— 1)+ bi| = |a + bil 0 .
] 1
f— a . X= 2
la+ib|=8
f— I +b° 64
1
N [, 58



547

f Compex Numbers
z+i+i
28. F(F(z)=2-i =+ D
L‘H_i (z-1)
zZ—1
(z+1j. .
71 1+1
Z_
F(F(F ==
S i
—i—i
z-1
Z2020 - F(ZZOI9) - F(ZO)
|
Zn +i §+1+1
=20 1 =1+274i
2070 i
137
2
(Xls—l) 1 (X36 2x18+1) (x19 2x18+x17)
29— —x" = .
(x-1) (x-1)
3619 117 B (x” 1)(x19 _1)
(x=1)° (x=1)°
2k, 2mky
P(x)=0 = x=e 17 e 19

3 1 1 2 2 3 159
Da=—t—t =
19 17 19 17 19 323

30. 1+—=—-—— = z= — =

z 1 1 17
4 16
7 _| 1
In
164 = —
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= in e—im — 1 e—int
= "=1i
= n=4k+1, kel

32‘ f(—0)2) = a(J)4036— bO)4034+ C(D4O32

= 2015 + 2019«/§i =am—bw?+c

- 2015 + 2019x/§i:b%a+c+i(a+b)§
N a+b=4038

- a=b=2019

and b-a 2015 = c=2015

f(1)=a+b +c=4038+ 2015 = 6053



CHAPTER

LOGARITHM

¢ SINGLE CHOICE QUESTIONS

1. log,5=2a,log;2+In3=b

1 1 2ab-1
— +log<3=Db log:3=b——=
= a 085 = g5 7a 2a

)
log32:10g52= 2a) _ 1
logs 3 (2ab—1j 2ab-1

2a

2. In5(In5 + In (x + 1)) = In2(In2-+Iny)

In2In(x + 1) = InyIn5

In% 2 In(x+1)
In5

In?2-1n25

In 5

= In25+In5In(x+1)=In*2+

= In*5-1In*2= [p(x+ 1)(
= In(x+1)=-In5
1 4
= x+t1= 5 = X=- 5
3. Adding logg(ab) + log,a’b? =12
=  log,(ab) + 3 log,(ab) = 36
= (aby* = 236

= ab=2°=512
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1
4, w=x = x=w
1
W:y40:> y:w40
1 1 1 1

W= (xyz)!2 = z=wl2 24 40 _ 60
= log, w=log , w=060

e

1 1
S. log, Elogz X = §10g2(logzx)
3
1

= (Elog2 xj =log, x
= (log, x)2 =27
= log, x = 33

6. The number 2 log (2000)° 4+ 310g(2000)6 S

1
_ 2.3 _ 1
_IOg(zoOO)" (4 x5 )—6
7. abc=b3=6°
= b=36
Check a=11, 20, 27, 32, 35
= a=27,b=36,c=48
8. (24cosx)’ = (24sinx)’
= 24sin® x +sin> x—1=0
= (3sinx —1)(8sin® x +3sinx +1) =0
) 1
= sinx =—
3
= cot> x =cosec’x —1=9-1=8



9. n=Db?%2b=n?

log, (2b) =log,, (n*) =2

1
= log10x=—§ orl

1
log,, x = -3 is rejected
— x =10

SECTION-2

¢ ONE OR MORE THAN ONE CORRECT QUESTIONS
1. Lett=3-2
= t?—4t=a,te(0, 1]

= ac[-3,0)

t=2—-+4+a " t<1
3k-21=2—-/4+a
x=2*log;(2-v4+a)

s
2. (x+y)Inx=nlny

(x +y) Iny = 2n Inx + nlny

Divide (2) by (1)
ﬂ:2ﬁ+l = 1ny:2—1
Inx Iny nx
Iny

DY g gives (x,y) = (1, 1)
Inx

Taking Iny = 2 Inx = y = x?

551

yA
y=t2—4t
(1,-3) 1
y=a O !
(D)
(2
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X +x2 2n
= X =X
V1+8n -1
= x2+x-2n=0 = X:T
& 5 1+8n+1-2v1+8n 4n+1-+/1+8n
y:X: =
4 2

3. 2x+y)2=x2+xy+7y?
= x? +xy—2y? =0
= (x—y)(x + 25) =0
Casel : Ify =x, then
(3x +y)? = 3x2 + 4xy + ky?

= 16y2 = 7y2 + ky?

= k=9

Casell : If x =2y

= (~5y)? = 12y? — 8y? + ky?
= k=21

4. a'*® +128 =log, log ,2**

(aa128 . a128)
24
=]

= a® =8
128

~ ( 0 ) _ ql28
a128

— (a128) _ (64)64



=

5. Ifk<0

Equation has only one root.

Ifk>0, kx=x2+4x+4
x>+ (4-kx+4=0
D=0 = (k—4)?-16=0
= k=28
N
y=(x+2)’
>k <0
i)
y =kx
v
1000
6 logz{szl
N 1000 _ ,a
b
N b:1000
2a

y=(x+2)"

y=kx,k>0

(a, b) = (1, 500), (2, 250), (3, 125)
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3(1-log,y 5) _ 3(1-a)

7. log;,8=
500 1 Hlog3)  14b

log,,3+log;, 5
1+2(1-log;( 5)

log,y(15) =

1+b a+b

“1t+2(1-a) 3-2a

SECTION-3

¢ COMPREHENSION TYPE QUESTIONS
Q.4t0Q.6.
Adding 3xyz -9 + log s (xyz) = 32 + 81 + 256
= 3xyz + logs (xyz) = 378
f(x) = 3x + log; x is strictly increasing Vx >0
= xyz =125
logsx =32 - 125+3=-90
logsy =—41
logsz = 134

Q.7.t0Q.9

2log, (2y) =2log,, 4z = log, , (8yz) =K
K
2y=x2
K
4z =(2x)?

8yz=(2x"H*




SECTION-4

¢ SUBJECTIVE TYPE QUESTIONS

1. ax=(x+1)2
For tangency a = 2(x, + 1)
ax, = (x,t1)* = 2x,(x,+1)
=>x,=1 = a=4

For eqn. to have exactly one root
ae(—o, 0O)U {4}

. 1+3X+X3
14 3x> 1_(3x+x3)
1+3x>

3
_ 1n(8:;3 ] = 3f(x)

In

K K
= (2x)2x2 =(2xH¥
_K 1
= 2 2=xK x=-2¢6
K
1 _1)2 -
=—[2 6] =2
Y75
K
ERVIE)
Z:l 26 _212
4
_ 1
5 5-2
Z=2 ==
y 128
1 1
S5, _ _
WrEETT T T
2726 26

|

14+3x+3x% +x

3

1-3x+3x°—x

3

|

X
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3. 10°° <p <10

10100 1010 3
N=10 —-10"" + 1= 999...9000..01
\_‘\f’_/

\_ﬂf_J
(10190_10'%y(10'0-1)
times times

P=9+9+9+..9+1=9(10"-10"")+1
;ﬁ/__/

(10'°-10'%) times

=9(99...9000...0)+1

\_V—J
90times 10times

=8999...9100...01
— —_—

89times  9times
q=8+9+9+..9+2=10+89x9 =811
89 times
4. x>+ 2%+ logy(x>+2¥) =2x* 1 +]og,(2x* 1)
Let f(x) = x + Inyx
f(x) is strictly increasing Vn > 0
— X2 4% = 9x +1
= x% = 2%

x =2, 4 and one value of x lies in interval (-1, 0).

X ]G] ] =2+ 4+ (<1) =5

5‘ 8 % 27(33(10g6X—1) + 23(10g6 X—l) _ 63(log6x—1))

=8x27| (33083 _)(1-23"eex 3y 41
<0

<8 x27

= S=8x27



10.

2 2
X" +X X" +X
6. lo >1 =
50 x+4 x+4 >0
2
LX—Z4>O = xe(-4,-3)uU(8,x)
x+4
7. ne[2',2")= [log,n]=i, i=1,3,5,7,9

557

N=2?-2HY+@2* -2+ 2°-2°)+ (28 -2")+ (2! =2%)

20210 -1y

=2+234+2°4+2742% = =681

tr:mG)zi
3

max. value of 3x+4y =3(3) + 4(4) =25

Ifa, b, c are in G.P.
= loga, logb, log c are in A.P.
Letloga=a,logb=a+d,logc=a+2d
0c+2d+ o+d _ 20

o oa+2d o+d
= 4d? = =30 —9ad
(a+d) (o +d)>
(a+2d)  (a+2d)?
(50’ +12d*+170d)
o2 +4d*+4ad

7 log,b—2(log b)? =7

30+
)

5a° - (90> +27ad) +17ad 5

o’ +4da+ (=30 —9ad)
2+ log —|X|_\/§ =log —\/§|X’+2\/§
‘X|\/§|X|—2\/§ || |X|+\/§

’X|2( x[—V3 ) _VBIx[+2\2
= M B2 T x5

K/ 3x+4y=c
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= x3(x2-3)=3x2-8

= x*—6x2+8=0

= X2=4,2, x=42,+ 2
11. Letlog,,x = a, log,,y =B, log,,z=7v

o+PB+y=81, a + Py + ay =468

(@+B+y? =a+p%+y7 +2(aB+By +ya)
— o’ +p? +y2 =817 —2(468) = 5625

= |V|——\/a +B2+y? _B =3

25 25
log [r+2}
160 3 160
12. 3 r+1 -3 1 B 1
=1 log;(r+1)log;(r+2) =1 logs(r+1) logs(r+2)

1 1 4
logy2  logy162  (log, 162)(logs 2)

13. 2x=3y,2%=6.2Y

= 3¥=6.2Y = y=1log; 6
log3 6 2
— 2X=3 2 = x=log, 3(logs/26)
()
= N Llogs 6J (log, 3)
2
3
ab=2x==3
- 2

14. log, (ﬁj —log, (2x+a—1)log, 2 =log, 2%+

4
\ y= logy(x +a—1)
4
2

— 4 — zloga(x-#a—l)
x+1

0]




15. a=K{,b=K;,c=K3,d=K}

= (K=KD(K,+K]) =19

= K,+K{ =19 and K,-K{ =1

= K,=10,K, =3

= d—b=(10)* - 35= 1000 - 243 = 757

17. [log,r]=m for2™ < r<2™"!
No. of values of r=2m" _pm_pm
iOmZm =1538
1538+8En—28 +1)=2018

= n=315

18. (logyp 9 x)* +% =2l0g,019 X
= 2(logyg0%)> —4log g0 x +1=0
= 10g;g19 X +10g5919 X5 = g =2

= XX, =(2019)% = (2000 +19)*

= 1000K + 361
19. [log,n]=2K
_ 22K < 92K
= No. of values of n = 22K

[log,n] =2,noof ‘n’=4
[log,n] =4, noof ‘n’=16
[log,n] = 6, no of ‘n’ = 64

[log,n] = 8, no of ‘n’ =256

Total no. of values of n = 340.



20.

21.

22.

(log,b)* —5log, b+ 6=0
= log,b=2o0r3
= b =a?ora?
Ifb=a?=a<44

Ifb=a3=a<12

= No. of ordered pairs (a, b) =43 +11 = 54.

al12 166 = 82006

— a2rll = 91003

Let a, =2%r=2"

= 2x+11y=1003
1003-2x

- 11

= x=11k+1,x <496

= No. of x =46

(Vx log, x)* =b*
(log, x)** =x

1
= (xx3) =p
E
= X 9 — b56
From (2), we get
(36)%* =x =b3
=X b= (36)*? =216

Advance Problems in Algebra for JEE

(1)
- (2)

X=b36
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