Session : 2024-25 AS PER NEW NTA SYLLABUS
Total Questions: 1038

JEE MAINS MATHEMATICS

5.COMPLEX NUMBERS AND QUADRATIC
EQUATIONS

Single Correct Answer Type

1. The modulus ofl—_l, + u is
3+i 5

a) /5 unit b) g unit c) g unit d) g unit
2. qploex _logy _ logz i
If b - " ooa then xyz is equal to
a)o b) 1 c) -1 d) 2
3. The area of the triangle formed by the points representing —z, iz and z — iz in the Argand plane is
1 3 1
a)E|Z|2 b) |z|? C)§|Z|2 d)Z|Z|2
2
yf (1:3 = x + iy, then x 4+ y is equal to
2 6 2 6
a) —— b) = c) = d) —=
) 5 ) 5 ) 5 ) 5

5. Let3 —iand 2 + i be affixes of two points A and B the argand plane and P represents the complex number
z=x+1iy.Then,thelocusof Pif|z—3 +i|=|z—2—i]is
a) Circle on AB as diameter
b) The line AB
c) The perpendicular bisector of AB
d) None of these
6. Ifx?—2xcos0+1=0,thenx?"—2x"cosn0 + 1isequal to
a)cos2nH b)sin2n 6 )0 d) None of these

. +ir +i 1+iz .
7. Giveng =1 ,then P _ T f
1+p 1+r 1-iz

a)p?+q*+r2=1 b)p? +q*+r?2=2 Ap+q:-rt=1 d) None of these
8. The expression (1 + i)™ + (1 + i3)™2 is real iff
a)yn, = —ny, b)n, =4r+ (—1)"n, c)n, =2r+(—1)"n, d) None of these
9. Ifp,q,r are positive and are in AP, then roots of the quadratic equation px? + gx + r = 0 are complex for
r
a) |;—7 > 43 b)|§—7|<4\/§ ¢) Allp and r d) Nopand r
10. If the roots of the equation ﬁ + ﬁ = % (x # —p,x # —q,r # 0) are equal in magnitude but opposite in

sign, then p + q is equal to
1
a)r b) 2r c) r? d)=
r

11. The solution set of the inequation |2x — 3| < |x + 2|, is
a) (=,1/3) b) (1/3,5) c) (5,0) d) (=,1/3) U (5, )

12. In writing an equation of the form ax? + bx + ¢ = 0; the coefficient of x is written incorrectly and roots
are found to be equal. Again in writing the same equation the constant term is written incorrectly and it is
found that one root is equal to those of the previous wrong equation while the other is double of it. If
a and B be the roots of correct equation, then (a — )? is equal to
a)5 b)5ap c)—4apf d) —4
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If x is complex, the expression xx:i;i:zl takes all which lie in the interval (a, b) where

aJa=-1,b=1 b)a=1,b=-1 cJa=5b=9 d)a=9b=5

Let a, b, c be real, if ax? + bx + ¢ = 0 has two real roots a and 3, where a < —2 and § > 2, then
2b ¢ 2b ¢ 2b ¢ 2b ¢

aA)4-——+-<0 b)4+——--<0 A4-——+-—-=0 d4+—+-=0
a a a a a a a a

Two students while solving a quadratic equation in x, one copied the constant term incorrectly and got the
roots 3 and 2. The other copied the constant term coefficient of x2 correctly as —6 and 1 respectively the
correct roots are

a)3,-2 b) —3,2 c) —6,—1 d)6,—1
Ei:a+b+c=0,iflisarootof ax? + bx + ¢ = 0, E,: b?> — a? = 2ac, if sin 8, cos @ are the roots of ax? +
bx +c=0.

Which of the following is true?

a) E; istrue, E, is true b) E; is true, E, is false

c) E; is false E, is true d) E, is false, E, is false

Ifow= _1?@, then (3 + w + 3w?)*is

a) 16 b)-16 c) 16w d) 16w?

If iz3 4+ %% — 2z +i = 0, then |z| is equal to

a)l b) i c) —1 d) —i

The least value of |a| for which tan 8 and cot 6 are roots of the equation x? + ax + 1 = 0, is
a) 2 b) 1 c)1/2 d)o

If 1, 2, 3 and 4 are the roots of the equation x* + ax3 + bx? + cx + d = 0, then a + 2b + c is equal to
a) -25 b) 0 c) 10 d) 24

The number of integral solutions of 2(x + 2) > x%2 + 1, is

a) 2 b) 3 c) 4 d)5

If one root of the equation (a — b)x? + ax + 1 = 0 be double the other and if a € R, then the greatest value
of b is

a) 9/8 b) 7/8 c) 8/9 d)8/7
The argument of (1 - i\/§)(1 +iV3)is
a) 60° b) 120° c) 210° d) 240°

If the area of the triangle on the complex plane formed by the points z, 3 + iz, and iz is 200, then the
value of |3z| must be equal to

a) 20 b) 40 c) 60 d) 80

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

a) Greater than 4ab b) Less than 4ab c) Greater than —4ab d) Less than —4ab
If (ax? + ¢)y + (d x? + ¢’) = 0 and x is a rational function of y and ac is negative, then
a)ac'+ad'c=0 b)%=§ c)a’*+c?>=a?+ " d)aa" +cc’' =1
If n is a positive integer, then (1 + i\/R_:)n + (1 - i\/§)n is equal to

a) 271 cos b) 2n cos? Q) 2n+1 cos? d) None of these

The points represented by the complex numbers 1 + i,—2 + 3i,§i on the argand diagram are

a) Vertices of an equilateral triangle b) Vertices of an isosceles triangle

c) Collinear d) None of the above

If the amplitude of z — 2 — 3i is %, then the locus of z = x + iy, is

a)x+y—-1=0 b)x—y—-1=0 )x+y+1=0 d)x—-y+1=0
The value of

[(cos 20°+i sin 20°)(cos 75°+i sin 75°)(cos 10°+i sin 10°)] is
sin 15°—i cos 15°
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a)0 b) -1 c)i d)1
Let a, § be the roots of x2 + bx + 1 = 0. Then the equation whose roots are — (a + %) and — (,B + %), is

a)x?=0 b)x2+2b+4=0 Q)x?—=2bx+4=0 d)x?-bx+1=0
The vector z = —4 + 5 i is turned counterclockwise through an angle of 180° and stretched 1 % times. The
complex number corresponding to newly obtained vector is

15 15 15 fth
3)6—71' b)—6+7i C)6+7i d) None of these

If (3 —i)z = (3 —i)Z, then the complex number z is
a
—_ E R . _ .
DGEFy c)a(3+i),a€R d)a(-3+i),a €R
(x=b)(x—c)

a)a(3—-1i),a€R

For real values of x, the expression will assume all real values provided

(x—-a)
ajJas<c<bh b)b=>a=c c)b<c<a d)a=b=c
If (x — 1)3 is a factor of x* + ax3 + bx? + cx — 1, then the other factor is
a)x—3 b)x+1 c)x+2 dx—-1

The centre of a square is at the origin and 1 + i is one of its vertices. The extremities of its diagonals which
does not pass through this vertex are

a)l—i-1+i b)1—-i-1-i c)—-1+i-1—-i d) None of these
If p(x) = ax? + bx + c and Q(x) = —ax? + dx + ¢, where ac # 0, then P(x)Q(x) = 0 has at least
a) Four real roots b) Two real roots

c) Four imaginary roots d) None of these

If a = cos B + isin 6, then it—z is equal to

a) cotg b) cot6 c) icotg d) itang

Ifx? + 2ax + b = ¢,Vx € R, then

a)a—c=>a? b)c—a > b? c)a—b=>c? d) None of these

Let A4, B, C be three collinear points which are such that AB. AC = 1 and the points are represented in the
Argand plane by the complex numbers 0, z; and z, respectively, Then,

a) z,z, =1 b)z,z, =1 Q) lz4llz,l =1 d) None of these
If 32 + z|z| + |z|?> = 0, then the locus of z is

a) Acircle b) A straight line

c) A pair of straight lines d) None of these

If|z—i| =1and arg(z) = 6, where 0 < 6 < g,then cotO — § equals

a) 2i b) —i c)i d)1+i

If for complex numbers z; and z,, arg(z;) — arg(z,) = 0, then |z; — z,| is equal to

a) |z1] + |z, b) |z1] — |z,] c) |lzy| — |22l d) 0

If x,y, z are real and distinct, then x2 + 4 y2 + 9 z2 — 6 yz — 3 zx — 2 xy is always

a) Non-negative b) Non-positive c) Zero d) None of these

The locus of the centre of the circle which touches the circles |z — z;| = a and |z — z,| = b externally (z, z;
and z, are complex numbers) will be

a) An ellipse b) A hyperbola c) Acircle d) None of these

The modulus and amplitude of (1 + i\/§)8 are respectively

a) 256.and = b) 256 and =~ ¢) 2and - d) 256 and =

The solution set of the inequation x? + (a + b)x + ab < 0,a < b, is

a) (a,b) b) (=0, a) U (b, ) ¢) (-=b,—a) d) (=00, =b) U (—a, o)
If w is an imaginary cube root of unityandx = a + b,y = aw + bw?, z = aw? + bw, then x? + y? + z2 is
equal to

a) 6ab b) 3ab c) 6a%b? d) 3a%b?
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The square roots of =7, —24+/—1 are

a) +(4 + 3v-1) b) +(3 + 4V-1) ) +(3 — 4V-1) d) +(4 — 3v-1)
A real value of x will satisfy the equation (2:2) = a —if (a, B are real), if

a)a?—p?=-1 b)a?—-p%2=1 Qa’+p%2=1 d)a?-p?=2
If w(# 1) is a cube root of unity and (1 + w)” = A + Bw, then A and B are respectively

a) 0,1 b)1,1 )10 d)-1,1

If the equation x2 + 9y? — 4x + 3 = 0 is satisfied values of x and vy, then
1 2
a)l<x<3 b)2<x<3 c)—§<y<1 d)0<y<§

If the sum of the roots of the equation (a + 1)x2 + (2a + 3)x + (3a + 4) = 0is —1, then the product of the
roots is
a)0 b) 1 c) 2 d)3
The roots of the equation 2**233%/*~1) = 9 are given by
2 log3
a)1—log,3,2 b) log, (§> ,1 c)2,—-2 d-2,1-——
Ifa+ b+ c=0anda # c then the roots of the equation (b + c —a)x?+ (c+a—b)x+(a+b—c) =0,
are
a) Real and unequal
b) Real and equal
c) Imaginary
d) None of these
If a, § are the roots of the equation x? + va x + 8 = 0, then the values of @ and j3 are
Aa=1=-1 b)a=1(=-2 Aa=2,=1 da=2,=-2
If b > a, then the equation (x —a)(x —b) —1 = 0 has
a) Both roots in [a, b]
b) Both roots in (—oo, a)
c) Roots in (—o0, a) and other in (b, )
d) Both roots in (b, o)

The value of (cosg +isinZ

2) (cosg + isin%) (COS% + isin%) .. 00 1S
a)l b) 0 c) -1 d) None of these

The value of the expression
2(1+%)(1 +$)+3(2 +%)(2 +é)+---+(n+1)(n+%)(n+$)is

2) [n(n + 1)]2 b) [n(n + 1)]2 . 0 [n(n + 1)]2 i d) None of these
2 2 2

One of the square root of 6 + 4+/3 is

a) V3(V3+1) b) —V3(vV3 - 1) ) V3(—V3 +1) d) None of these

The solution set of the inequation |x| —1 < 1 — x, is

a) (-1,1) b) (0, ) c) (—1,0) d) None of these

If (\/§ + i)10 = a + ib, then a and b are respectively

a) 128 & 128V3 b) 64 & — 64v/3 ) 512 & — 5123 d) None of these

The number of real solutions of the equation (5 + 2\/5)xz_3 + (5 — 2\/6),(2_3 =10,is

a) 2 b) 4 c)6 d) None of these

Number of roots of the equation x — ﬁ =1- ﬁ is

a) One b) Two c) Infinite d) None of these

The smallest positive integer n for which (1 + i)?" = (1 — i)?" is

a)l b) 2 c)3 d) 4
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lf% is purely imaginary number (z # —1), then |z| is equal to

a) 1 b) 2 c)3 d) 4

If one vertex of a square whose diagonals intersect at the origin is 3(cos 6 + i sin 0), then the two adjacent
vertices are

a) 3 (sin® — i cos 0) b) +(sin6 + i cos 0) c) *(cosB6 —isinB) d) None of these

If the sum of the roots of the equation ax? + bx + ¢ = 0 is equal to the sum of the squares of their
reciprocals of their reciprocals, then

a) ¢?b,a’c,b?a are in A.P.

b) c2b,a’c, b%a are in G.P.
a b c
In the argand plane, if O, P and Q represent respectively the origin O and the complex numbers z and z +

b a c .
) —,,sparein G.P.
d)-,—-,—areinG.P.

b c a
iz respectively, then £OPQ is

T T s 2
2n (1+i)2™
Ifn € Z, then FEGE t—n s equal to
a)o b) 2 A [1+ (-DHin d) None of these

Let a, § be the roots of the equation x? — px + r = 0 and %, 23 be the roots of the equation x? — gx + r =

0. Then the value of r is

2 2 2 2
a);(p—q)(Zq—p) b)g(q—p)(Zp—q) c) §(q—2p)(2q—p) d)§(2p—q)(2q—p)

If w is an imaginary cube root of unity, then (1 + w — w?)” equals
a) 128 w b) —128 w c) 128 w d) —128 w?
Ifz+z71 =1, then z1°° + 27190 js equal to
a) i b) —i )1 d) -1
3+2isinf _ . . . . .
Toieme will be purely imaginary, if 8 is equal to
s T I
a) 2nm + 3 b) nr + 3 ¢) nm + 3 d) None of these
Ifx? + 2ax + 10 — 3a > 0 for all x € R, then
a)-5<ax<? b)a < -5 cJa>>5 d2<a<5
Let z4, z, be two complex numbers such that z; + z, and z; z, both are real, then
a)z; = —2, b))z, =7, €)zy=—2 d)z; =2,
If Im (2 Z+1) = —2,thenlocus of z is
1z+1
a) Acircle b) A parabola c) A straight line d) None of these
Let 'z’ be a complex number and 'a’ be a real parameter such that 32 + ax + a? = 0, then
a) Locus of z is a pair of straight lines b) Locus of 3 is a circle
5
c) arg(z) = += d) |z| = —2]|a|
The points z4, z,, 73, Z, in the complex plane are the vertices of a parallelogram taken in order, iff
a)z1+2z4 =27, + 23 b))z, +z3=2,+ 2, Q)z1+2z,=23+2, d) None of these
. . . 1 _ A f(x) .
If a real valued function f of a real variable x is such that T = 1ox t .7 then f(x) is equal to
1— 2
2) x b) x“+1 91-x d) None of these
2 2
If a + b + ¢ = 0, then the roots of the equation 4ax® + 3bx + 2c = 0 are
a) Equal b) Imaginary c) Real d) None of these
For how many values of k, x2 + x + 1 + 2k (x> — x — 1) = 0 is a perfect square?
a) 2 b) 0 c)1 d) 3
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log 5+log(x%+1)

The number of solutions of e - 2is

a) 2 b) 3 1 d) None of these
The number of real roots of the equation |x|? — 3|x| + 2 = 0 is

a) 4 b) 3 c) 2 d)1

If the difference between the roots of x2 + ax + b = 0 and x? + bx + a = 0 is same and a # b, then
a)a+b+4=0 bJa+b—-4=0 cJa—-b—-4=0 d)a-b+4=0
The equation % (log, x)? + log, x — % = log, V2 has

a) At least one real solutions b) Exactly three real solutions

c) Exactly one irrational solution d) Complex roots

If 34, 3,, 23 be three complex numbers such that |z; + 1| < 1,3, + 2| < 2 and |33 + 4| < 4, then the
maximum value of |z,| + |3,| + |z3] is

a) 7 b) 10 c) 12 d) 14

Iflog 5 = aand log 5 2 = b, then log 5 300 is equal to

a) 2(@+b) b)2(a+b +1) ¢)2(a+b+2) d)a+b+4

Ifp,q,7,s,tarenumberssuchthatp+q<r+s,q+r<s+t,r+s<t+p,s+t<p+q,thenthe
largest and smallest numbers are

a) p and q respectively  b) r and t respectively c) r and q respectively  d) g and p respectively

x+2 1.
>EIS

The number of integral solutions of ——
a) 4 b) 5 c)3 d) None of these
Let a, 3 be the roots of the equation x? — x + p = 0 and y, § be the roots of x> — 4x + q = 0.1f a, B, y, § are

in GP, then integral values of p, q are respectively

a) —2,-32 b) —2,3 c) —6,3 d) —6,—-32
If the complex numbers z;, z,, z5 satisfying % = 1_;/5, then triangle is
2743
a) An equilateral triangle b) A right angled triangle
c) A acute angled triangle d) An obtuse angled isosceles triangle

If w is a complex cube root of unity, then
225+ (Bw + 8w?)? + (Bw? + 8w)? is equal to

a) 72 b) 192 c) 200 d) 248

The locus of z satisying the inequality |%ii| < 1wherez = x + iy, is

a)x?+y%2<1 b)x?—y? <1 A x2+y?>1 d)2x?+3y? <1
If the roots of x3 — 12x? 4+ 39x — 28 = 0 are in A.P., then their common difference is

a)t1 b) + 2 c)t3 d)+4

The solution set of the inequation ﬁ >1,x #4,is

a) (2,6) b) (2,4) U (4,6) c) (—,2) U (6,0) d) None of these
The value of sum Y3, (i™ + i®*1), where i = v/—1, equals

a) i b)i—1 c) —i d)o

If @ and B are imaginary cube roots of unity, then a* + g* + # is equal to

a)3 b) 0 01 d) 2

If a, b, ¢ are all positive and in H.P., then the roots of ax? + 2 bx + ¢ = 0 are

a) Real b) Imaginary c) Rational d) Equal

For all complex numbers z;, z, satisfying |z;| = 12 and |z, — 3 — 4i| = 5, the minimum value of |z; — z,]| is
a) 4 b) 3 1 d) 2

If & and S be the roots of the equation x? + xva + 8 = 0, then

aJa=1land B =-1 b)a=1andf = -2

cJa=2andf =1 dja=2andf = -2
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The number of real roots of the equation (x — 1)? + (x —2)? + (x —3)? = 0'is

a)1l b) 2 c)3 d) None of these
If z(# —1) is a complex number such that E is purely imaginary, then |z| =
a) 1 b) 2 c) 3 d)5

If z, z, and z3 are any three complex numbers, then the fourth vertex of the parallelogram whose three
vertices are z;, Z, and z; taken in order is

1 1
a)Zl_Z2+Z3 b)Z1+Zz +Z3 C)§(Z1_ZZ+23) d)5(21+22_23)
If z is a complex number such that Re (z) = Im (2), then
a)Re(z?) =0 b) Im (z?) = 0 c) Re (z?) = Im (z?) d) Re (z?) = —Im (z?)
\/—1 —+v1—+1—...00 isequal to
a) 1 b) -1 ) w? d)—w

Let a be a complex number such that |a| < 1 and 24, 25, ... be vertices of a polygon such thatz, =1+ a +
a?+...+a*1. Then the vertices of the polygon lie within a circle is

2) 1z —al =a b s -] =11-al
1 1

- = —(1- =11-
I e - =2l = =2 d)|z—(1-a)l=]1-al
If a, B,y are the roots of the equation x3 — 7x + 7 = 0, then -+ = B“ +
a) 7/3 b) 3/7 c) 4/7 d)7/4
If sin 8 4+ cos 8 = h, then the quadratic equation having sin 8 and cos 6 as its roots, is
a)x’—hx+((h*-1)=0 b) 2x? —2hx + (h* —1) =0
c)x?—hx+2(h?*-1)=0 d)x?—-2hx+(h2-1)=0
If @ and f are the roots of the equation ax? + bx + ¢ = 0, (¢ # 0), then the equation whose roots are P
and [>’+b is
a)acx? —bx+1=0 b)x? —acx +bc+1=0
c)acx?+bx—1=0 d)x?+acx—bc+11=0
The value of Vi is

1

a)l—i b)1+i ci—1 dx—=>0+10)

V2

If one root of the quadratic equation ax? + bx + ¢ = 0 is equal to nth power of the other root, then the
value of (ac™)V/®+D + (gnc)V/(+1) js equal to

a)b b) —b c) % d) — ﬁ

The modulus of the complex number z such that |z + 3 — i|] = 1 and arg(z) = m is equal to

a)1l b) 2 c)9 d)3

The product of cube roots of -1 is equal to

a) -1 b) 0 c) -2 d) 4

If the roots of x3 — 3x? — 6x + 8 = 0 are in arithmetic progression, then the roots of the equation are
a)3,4,5 b) 4,7,10 c)-2,1,4 d)1,4,7

The number of values of a for which (a? — 3a + 2)x? + (a? — 5a + 6)x + a® — 4 = 0 is an identity in x, is
a)o b) 2 c)1 d)3

If z,, z,, 5 are vertices of an equilateral triangle inscribed in the circle |z| = 2 and if z; = 1 + iV/3, then
a)z;=-2,23=1-iV3

b)z, =2,z,=1-iV3

Q) z,==2,23=—1-iV3

d)z,=1-iV3,z3=-1-iV3

Pagel?




x%-3x
x+1

118. The solution set of the inequation s >,x €R,is

a) (3,) b) (—1,1) U (3, ) c) [-1,1] U [3, ) d) None of these
X
119. The number of real solutions of the equation (120) =-3+x—x%is
a) None b) One c) Two d) More than two

120. The quadratic equation whose roots are three times the roots of 3ax? + 3bx + ¢ = 0 is
a)ax?+3bx+3c=0 b)ax?+3bx+c=0 c)9ax?+9%x+c=0 d)ax?+bx+3c=0
121. The values of x satisfying |x? + 4x + 3| + (2x + 5) = 0 are

a) —4,-1-+3 b) 4,1 ++3 ) —4,1-+3 d) —4,1++3
122 B o a
Ifx = SN then x“(x — 4)“ is equal to
a) 7 b) 4 c) 2 d)1
123.1flag| < 1,4, = 0fork =1,2,...,nand A; + 1, +..4,, = 1, then the value of |A;a; + 1,a, +...+1,a,]| is
a) Equal to one b) Greater than one c) Zero d) Less than one

124. If tan « and tan g are roots of the equation x2 + px + ¢ = 0 withp # 0, then
a) sin(a + B) + psin(a + B) cos(a + B) + qgcos?(a + B) = q
4

b) tan(a + ) = m

c) cos(a+p)=-p
d)sin(fe+p)=1-¢q
125. The amplitude of sin% +i (1 — cos g) is

2 s T 13

126. The value of sum Y13, (i™ + i"*1), where i = V—1, equals

a) —i b)i—1 Q) —i 40
127.1fx > 0 and logg x + logs(V/3) + logs(Vx) + logs(Vx) + logs("/x)+... = 4, then x equals

a) 9 b) 81 1 d) 27
128. 15 § is the set of all real x such that 22—x > L, then S is equal to

2x“+5x+2 x+1
a) (—2,-1)
b) (-2/3,0)

) (=2/3,-1/2)
129. The value of p for which the difference between the roots of the equation x? + px + 8 = 0 is 2 are

a) 2 b) + 4 c)x6 d)+8
130.If x? + ax + 10 = 0 and x? + bx — 10 = 0 have a common root, then a? — b? is equal to

a) 10 b) 20 c) 30 d) 40
131.1f |z;]| = |z3| = |z3| = 1 and z;, z,, z3 represent the vertices of an equilateral triangle, then

a)z; +z,+2z3=0and z;2,2; = 1
b)z; +z, +z3; =1and z;2,23 = 1
C) 21z, + Zy23 + 7321 =0and z; + 2z, + 23 =0
d) z1z, + 2,23 + z32; = 0and zyz,z; = 1
132.1f \/x + iy = +(a + ib), then \/—x — iy is equal to
a) +(b +ia) b) +(a — ib) c) +(b —ia) d) None of these
133. If the roots of the equation x? + px + q¢ = 0 are a and 8 and roots of the equation x? — xr + s =
0 are a*, B*, then the roots of the equation x? — 4gx + 2q? = 0 are
a) Both negative b) Both positive
c) Both real d) One negative and one positive
134.1f a, b, care the sides of the triangle ABC such thata # b # cand x?2 — 2(a + b + ¢)x + 3A(ab + bc +
ca) = 0 has real roots, then
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135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

4 5 45 15
a — b — o — d (_ _>
)/1<3 )/1>3 )Ae<3,3> JAE 33
The centre of a regular polygon of n sides is located at the point z = 0 and one of its vertex z; is known. If
z, be the vertex adjacent to z;, then 3, is equal to

2 2m T T
a) zl(cos7ilsm7> b)zl(c055ilsmg)
T ... d) None of these
c) 31 (cos o + isin o )
Let z = cos 6 + isin 6. Then, the value of ¥ 1>_, Im(z?™ 1) at § = 2°is
1 1 1 1
a) — b) — ) d) —
sin 2° 3sin 2° 2 sin 2° 4 sin 2°

Let a € R. If the origin and the non-real roots of 2z? + 2z + a = 0 form the three vertices of an equilateral
triangle in the argand plane, then a =

a)l b) 2 c) -1 d) None of these
The region of the Argand diagram defined by |z — 1| + |z + 1| < 4 is

a) Interior of an ellipse b) Exterior of a circle

¢) Interior and boundary of an ellipse d) None of the above

The radius of the circle |E| = 5is given by
13 5
a) — b) —
) 12 ) 12
The roots of the cubic equation (z + aB)? = a3,a # 0

a) Represent sides of an equilateral triangle
b) Represent the sides of an isosceles triangle

)5 d) 625

c) Represent the sides of a triangle whose one side is of length V3 a
d) None of these

If (\/g + \/§i)33 = 2%9 z, then modulus of the complex number z is equal to
a) 1 b) V2 c) 2v2 d) 4

If centre of a regular hexagon is at origin and one of the vertex on argand diagram is 1 + 2i, then its
perimeter is

a) 2v5 b) 6v2 c) 4V5 d) 6v5
The value of ¥5_, (sing —icos g) is

a) -1 b) 0 c) —i d)i

The cubic equation whose roots are thrice to each of the roots of x3 + 2x? — 4x + 1 = 0 is
a) x3—6x%2+36x+27=0 b) x3 +6x2+36x+27=0

c) x3—6x%2—-36x+27=0 d)x3+6x2—-36x+27=0

Let (sina)x? + (sina)x + (1 — cos a = 0). The value of a for which roots of this equation are real and
distinct, is

a) (0,2tan"11/4) b) (0,2m/3) c) (0,m) d) (0,2m)

If @ and B (a < pB) are the roots of the equation x? + bx + ¢ = 0 where ¢ < 0 < b,then

a)0<a<p b)a<0<p<|a] cJa<pB<o0 da<0<|al <p|
2

If 1 4+ x% = /3x, then Y2, (x" - xin) is equal to

a)0 b) 48 c) -24 d) -48

The roots of the equation |x? — x — 6] = x + 2 are

a) —2,1,4 b) 0,2,4 ¢) 0,1,4 d) —2,2,4

Let @, B be the roots of the equation ax? + bx + ¢ = 0,and let a™ + " = S,, for n > 1. Then, the value of
the determinant
3 1+S;, 1+85,
1+S, 1+S, 1+4Ss]is
1+S, 1+S5; 1+8,
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150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

b? — 4ac

a) pr
pyatb+ ¢)(b? + 4ac)
) pr
) (a+ b+ c)(b? — 4ac)
c pm
d (a+ b+ c)?(b? — 4ac)
) pr
If z4,2,, 23, ..., Z, are n nth roots of unity, thenfork = 1,2, ...,n
a) |zx| = k|zp41l b) [z 41| = K|z Q) |Zks1l = 1zl + 1Zksa] ) 2] = |Zks4]
If a, B are the roots of the equation x2 — (1 + n?)x + % (1+n?+n*) =0,thena?+ p%is
a) n? b) —n? c) n* d) —n*

If one root of equation x2? + ax + 12 = 0 is 4 while the equation x? + ax + b = 0 has equal roots, then the
value of b is

4 49 7 4

a) YT b) = c) 1 d) =

Ifa =log, 3,b =log, 5,c =log; 2, then log,4, 63 interms of a, b, c is

. 2ac+1 b) 2ac+1 0 2ac+1 d) None of these
2c+abc+1 2a+c+a 2c+ab+a

Number of non-zero integral solutions of the equation (1 — i)™ = 2" is

a)l b) 2 c) Infinite d) None of these

The number of non-zero solutions of the equation

x% —5x — (Sgn(x))6 = 0, is

a)l b) 2 c) 3 d) 4

If n is a positive integer greater than unity and z is a complex number satisfying the equation z" =
(z + 1)™, then

a)Re(z) <0 b)Re (z) >0 c)Re(2) =0 d) None of these
If 1, w, w? are the cube roots of unity, then (1 + w)(1 + 0?)(1 + 0*)(1 + w?) is equal to
a)1 b) 0 ) w? d) w
6i —-3i 1
If| 4 3i —1|=x+1iy, then
20 3 i
a)x=3,y=1 b)x =13,y =3 )x=0y=3 d)x=0,y=0
If z,, z,, z5 are vertices of an equilateral triangle with z, its centroid, then z7 + z2 + z2 =
a) z3 b) 9 z2 ) 3z3 d) 2z
Forall ‘x’, x? + 2ax + (10 — 3a) > 0, then the interval in which *a’ lies, is
a)a<-=5 b)-5<a<?2 c)a>>5 d2<a<5

If @y, ay and By, B, are the roots of the equation ax? + bx + ¢ = 0 and px? + qx + r = 0 respectively and
system of equations a;y + a,z = 0 and ;v + 8,z = 0 has a non-zero solution, then

a) a’qc = p®br b) b? = pr = q?ac c)c?=ar =r%*pb d) None of these

If 1, w, w? are the cube roots of unity, then (1 — w + w?)(1 — w? + W) (1 — w* + W8 (1 — w8 + w'%)...
upto 2n factors is

a) 2n b) 22" o)1 d) —22n
If @ and B are different complex numbers with |8]| = 1, then |1ﬁ_;;;| is
a)0 b) 3/2 c)1/2 d)1

In a right-angled triangle, the sides are a, b and ¢, with ¢ as hypotenuse,and ¢ — b # 1,c + b # 1. Then the
value of (log..p a +log._, a)/(21og.,p a X log._;, a) will be

a) 2 b) -1 C)% d)1

10x2+17x-34

The set of real values of x for which —————< 8, is
x2+2x—3
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166. |r

167.
168.
169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

a) (-5/2,2) b) (—3,-5/2) U (1,2) c) (-3,1) d) None of these

(—1+cos¢+l: S?n q>) = u + iv, where u and v all real numbers, then u is

1+cos d—isin P

a) ncos ¢ b) cosnd c) cos (%) d) sin (?)
The number of real roots of the equation 2 x* + 5x2 + 3 = 0, is

a) 4 b) 1 )0 d) 3

If @ and 8 are the roots of x? — 2x + 4 = 0, then the value of a® + % is

a) 32 b) 64 c) 128 d) 256

If |z + 4| < 3, then the greatest and the least value of |z + 1] are

a) 6,—6 b) 6,0 ) 7,2 d)0,-1

If P, P’ represent the complex number z; and its additive inverse respectively, then the equation of the
circle with PP’ as a diameter is

z Z

a) Z— = 71 b) 77 = le_l =0 C) ZZ—1 + Z—Zl =0 d) None of these
1

Ifx + 1isafactor of x* + (p — 3)x3 — (3p — 5)x2 + (2p — 9)x + 6, then the value of p is

a) —4 b) 0 c) 4 d)2

IfA = {x:f(x) =0}and B = {x: g(x) = 0}, then A N B will be the set of roots of the equation
A {fP+{gx)}¥=0
@
g(x)
. g(x)
fx)
d) None of these
If @ and 8 are the roots of the equation x? + px + ¢ = 0 and if the sum

2 2 3 3
(a+B)x — %.xz + %.ﬁ—. .. exists then it is equal to
a) log(x? + px + q) b) log(x? — px + q) c) log(1 + px + qx?) d) log(1 — px + qx?)
Let z be a complex number satisfying | 3 — 5i] < 1 such that amp (%) is minimum. Then 3 is equal to
276  24i 24 260 276 24i d) None of these
a) 4~ b) — + -~ _~—
5 5 5 5 5 5

If @ and 8 are the roots of x? + px + 1 = 0 and ¥ and § are the roots of x? + gx + 1 = 0, then the value of

(a=y)B-v)a+d)(B+06),is

a) p? —q° b) ¢* — p? c) p? d) ¢°
For two complex numbers z;, z, the relation |z, + z,| = |z;| + |z;| holds, if
s
a) arg()) = arg(z,) b) arg(zy) + arg(7) = 5
C) 212, =1 d) |z,| = |z|

If w is a complex cube root of unity, then sin {(wlo + w1 — %)} is equal to

1 1 1 V3
a) — b) - d) —
)5 )3 )L
If the equation x3 — 3x + a = 0 has distinct roots between 0 and 1, then the value of a is
a) 2 b)1/2 c)3 d) None of these
If a, B are roots of the equation 375x% — 25x — 2 = 0 and S,, = a™ + ", then %mgo Y1 S, isequal to
a) 7/116 b)1/12 c) 29/348 d) None of these
If y = tanx cot3x,x € R, then
1 1 1
a)§<y<1 b)53y31 C)§SyS3 d) None of these

If  is a root of the equation 2x(2x + 1) = 1, then the other roots is
a)3a®—4a b) -2 a(a+1) Q)4a®—-3a d) None of these
If the roots of the equation x? — bx + ¢ = 0 be two consecutive integers, then b? — 4c equals
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183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

a) 1 b) 2 c)3 d)-2

If x,y,z are in GP and a* = bY = c%, then

a) log, c =logy, a b) log, a =log. b c) log. b =log, c d) None of the above

If the complex numbers z; = a +i,z, = 1 + +ib, z3 = 0 form the vertices of equilateral triangle (a, b are
real numbers between 0 and 1), then

3
aA)g=vV3-1b= \/7_
b)a=2-V3,b=2-43
c)a=1/2,b=3/4
d) None of these
Sum of the series Y7 o(—1)" "C, {i°" + i + i7" + %"}, is

nmw
a) 2" b) 2n/2+1 c) n" 4 2n/2+1 d) 2n + 2n/2+1 cos —~
If a, b and ¢ are distinct positive real numbers in AP, then the roots of the equation ax? + 2bx + ¢ = 0 are
a) Imaginary b) Rational and equal c) Rational and distinct  d) Irrational
Let z(# 2) be a complex number such that log; /,|z — 2| > log, ; ||, then
a)Re(z) > 1 b)Im (z) > 1 cJRe(z) =1 d)im(z) =1
The equation z° + z* + 23 + 3% + 3 + 1 = 0 is satisfied by

i d) None of the above

a)z =+1 b)z =-1 c)zzi%+§ )

The equation x? — 3|x| + 2 = 0 has
a) No real root b) One real root c) Two real roots d) Four real roots
If one root of the equation x2 + px + 12 = 0 is 4, while the equation x? + px + q = 0 has equal roots, then
the value of q is
a) 4 b) 12 c) 3 d) 49
4
If[ x]? = [x + 2], where [x] = the greatest integer less than or equal to x, then x must be such that
a)x=2,—1 b) [-1,0] U [2,3] c) x € [-1,0] d) None of these
If @, B are the roots of ax? + bx + ¢ = 0 the equation whose roots are 2 + @, 2 + f is
a)ax’+x(4a—b)+4a—-2b+c=0
b)ax?+x(4a—-b)+4a+2b+c=0
cJax?+x(b—4a)+4a+2b+c=0
dax?+x(b—4a)+4a—-2b+c=0
If a, f and y are angles such thattana + tan§ + tany = tanatan S tany and x = cosa +
isina, y=cosfB +isinf and z = cosy + i siny, then xyz is equal to

a) 1, butnot-1 b) -1, but not 1 c) +lor-1 d)o
Ifarg(z;z,) = 0 and |z;| = |z,| = 1, then
a)z;+z,=0 b)z,z; =1 €) z1 =7, d) None of these
If the equation 2x2 — 7x + 1 = 0 and ax? + bx + 2 = 0 have a common root, then
7
a)a=2b=-7 b)a=-2b=1 Q) a=4b=—14 d) None of these

3k+2 is exactly divisible by x? + x + 1 if

The polynomial x3™ + x3"*1 4 x
a) m,n, k are rational

b) m, n, k are integers

c) m,n, k are positive integers

d) None of these

If a, b, c # 0 and belongs to the set {0,1,2,3, ........,9},

a+10b+10%c
Then lo (
810 \To-2g+10-2b+10-2¢

a) 1 b) 2 )3 d) 4

) is equal to
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198. If the roots of the equation x? + px + g = 0 are tan 30° and tan 15° respectively, then the value of 2 + q —

pis
a) 3 b) 0 c)1 d) 2
199.1fz = x — iy and z1/3 = p + ig, then (g + %) /(p? + q?) is equal to
a) 1 b) -1 c) 2 d)-2
200. If sec « and cosec a are the roots of the equation x2 — px + q¢ = 0, then
a)p’=p+2q b)q® =p+2q A p?=q(q+2) d)g*>=p+2)
3
201. The number of real roots of the equation (x + i) +x+ i =0is
a)o b) 2 c) 4 d) 6

202.1fa,b,c € Rand a + b + ¢ = 0, then the quadratic equation 4ax? + 3bx + 2c = 0 has
a) One positive and one negative root
b) Imaginary roots
c) Real roots
d) None of these

203.If a, B y and § are the roots of the equation x* — 1 = 0, then the value of
aa+bB+cy+ds | ay+b8+ca+df is
ay+b8+ca+dp aa+bB+cy+ds’

a)3p b) 0 )2y d) None of these
204. If logs logs log, x = 0, then the value of x is
a) 32 b) 125 c) 625 d) 25
205. (L 3 ) (3+41) .
(1+2i + 1+i) (2—4-1') 1S equal to
1 9 1 9 1 9 1 9
_ _ . b _ . __ . d _ _ .
Az+3 )73 9273 Rt

206. If @, B are the roots of the equation x? + px + q = 0 and a*, f* are the roots of x> — rx + s = 0, then the
equation x2 — 4gx + 2q% — r = 0 has always (p, q, 7, s are real numbers)
a) Two real roots
b) Two negative roots
¢) Two positive roots
d) One positive and one negative roots

2
. L xX“—=x+1 .
207. If x is real, then the minimum value of i S

b) 3 d)1

1 1

a) 3 c) 3

208. In the equation a,x* + azx3 + a,x? + a;x + a, = 0 roots of the equation are a;, i = 1,2, 3, 4. Now, x is
replaced by x — 1, now roots of new equation are

a)ai+1,i=1,2,3,4 b)a;+1,i=1,2,3,4

Ja;—1,i=1,2,3,4 d) None of these
209. The closest distance of the origin from a curve given as az + az + |a|?> = 0 is

1 Re(|a Im(|a
a) b Redlab o maD alel
|al |lal 2
210. Let a, b and c be such that
1 a b c a b c.
(1-x)(1—2x)(1-3x) - E t+ 1-2x t+ 1-3x then I + E t+ E 1S equal to
a) 1/15 b)1/6 c) 1/5 d)1/3

211. The root of the equation 2(1 + i)x? — 4(2 — i)x — 5 — 3i = 0, where i = v—1, which has greater modulus,
is
e ey . 11
a)3 5i b)5 3i C)3+l d)31+
2 2
212. For any complex number z, the minimum value of |z| + |z — 2i], is
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213.

214.

215.

216.

217.

218.

2109.

220.

221.

222.

223.

224.

225.

226.

227.

228.

a) 0 b) 1 )2 d) 4
The value of expression 2(1 + w)(1 + w?) + 32 + w)(2 + w?) + 4B + W)(B + w?) + - +
(n+ 1)(n + w)(n + w?), where w is an imaginary cube root of unity is
2 2 2
nn+1 nn+1 nn+1 d) None of these
a){(z )} b){(z )}_n C){(z )}+n

2(log, x)?+log, (x)—3

For the equation x#
a) Has at least one real solution

b) Has exactly three real solutions

c) Has exactly one irrational solution

= /2 which one of the following is not true?

d) All of these

If (x? — 3x + 2) is a factor of x* — px? + q = 0, then the values of p and q are

a) -5,4 b) 5,4 c) 5, -4 d) -5, -4

If the ratio of the equation x2 + px + ¢ = 0 be equal to the ratio of the roots of x? + Ix + m = 0, then
a) p*m = q%1 b) pm? = q%1 c) p?l =q*m d) p*m = I*q

If x4, x5, X3, x4 are roots of the equation x* — x3 sin 28 + x2 cos 28 — xcos f — sin§ = 0, then
tan"1x; + tan"1x, + tan"! x5 + tan"! x, is equal to

/s

a) B D m—p d) =p

If the roots of the equation a(b — ¢)x? + b(c — a)x + c(a — b) = 0 are equal, then a, b, ¢ are in
a) H.P. b) G.P. c) A.P. d) None of these

If the sum of the squares of the roots of the equation x? — (a — 2)x — (a + 1) = 0 is least, then the value of
ais

a)o b) 2 c) -1 d)1

Ifa+b+c+#0,then (a+ bw+ cw?)®+ (a+ bw? + cw?) =

a) 2a=-b—-c)2b—-c—a)(2c—a—Db)

b) abc

) 2a+b+c)2b+c+a)(2c+a+Db)

d) None of these

The roots of the equation log, (x? — 4x + 5) = (x — 2) are

a) 4,5 b) 2,—3 2,3 43,5
If cos a is a root of 25x2 + 5x — 12 = 0,—1 < x < 0. Then, the value of sin 2a is
12 —12 —24 2
) = b) e a2
25 25 25 25
If a, B,y are the roots of the equation 2x3 — 3x2? + 6x + 1 = 0, then a? + $2 + y? is equal to
15 15 9 d) 4
a) —— b) > a2
) 4 ) 4 ) 4

If 2z; — 3z, + z3 = 0, then z;, 7, z3 are represented by

a) Three vertices of a triangle

b) Three collinear points

c) Three vertices of a rhombus

d) None of these

The condition that one root of the equation ax? + bx + ¢ = 0 may be double of the other, is
a) b2 = 9ac b) 2b? = 9ac c) 2b? = ac d) b? =ac
Thelocus of z =i + 2 exp {i (G + E)} , where 0 is parameter, is

a) A circle b) An ellipse c) A parabola d) Hyperbola

Ifa # f and a? = 5a — 3, 8% = 58 — 3, then the equation having a/f and §/« as its roots is
a)3x2+19x+3=0 b)3x2—-19x+3=0 c) 3x2—19x —3 =10 d)x?-16x+1=0
If2 — 3x — 2x% > 0, then
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a)x < -2 b)—ZSxS% c)x=-2 d)xsé
229.1f f(x) = ax?® + bx + ¢, g(x) = —ax? + bx + c where ac # 0, then f(x)g(x) = 0 has

a) At least three real roots

b) No real roots

c) Atleast two real roots

d) Two real roots and two imaginary roots
230.If |z + 4| < 3, then the maximum value of |z + 1] is

a) 4 b) 10 c) 6 d) o
231.Ifx = V7 —/5and y = V13 — /11, then
a)x >y b)x<y )x=y d) None of these

232.If @, B are the roots of the equation ax? + bx + ¢ = 0 such that § < a < 0, then the quadratic equation
whose roots are ||, | 8], is given by
a) lalx? + |blx +|c| =0 b)ax? —|blx +c =0
c) lalx? — |blx +|c| =0 d)alx|> +blx|+c=0

233. If magnitude of a complex number 4 — 3i is tripled and is rotated anti-clockwise by an angle r, then
resulting complex number world be

a) =12+ 9i b) 12 + 9i c) 7—6i d) 7 + 6i
234.1f z = r !9, then |e!?| is equal to

a) e—rsine b)re—rsine C) e—rcose d)re—rcosa
235. The roots of the equation |2x — 1|?> — 3|2x — 1| + 2 = O are

1 1 1 3 31 1 3
__IOI_ b {__101_} C {__)_)Oil} d {__:011:_}

2) { 2 2} ) 2" 72 ) 2°2 ) 2 2
236.1f |3x + 2| < 1, then x belongs to the interval

a) (-1,-1/3) b) [-1,-1/3] c) (=0, —1) d) (=1/3, )
237.ThesetC ={z:zZ+aZ+az+b=0,b€Randb < |a|?}is

a) A finite set b) An infinite set c) An empty set d) None of these

2

238. The equation z = a + (Zr_a),r > 0 represents

a) An ellipse b) A parabola

c) Acircle d) A straight line through point a
239. . . a+tbwtcw? | ctawt+bw? | btcw+aw?

If w is a complex cube root of unity, then raorpor T arborea? T bicairans 1S equal to

a)1 b) w ) w? d)o
240. If the roots of the equation 3x? — 6x + 5 = 0 are a and S, then the equation whose roots are a +  and

2.

o will be

a)x?+3x—1=0 b)x?2+3x—-2=0 A)x?+3x+2=0 d)x?—-3x+2=0
241. The roots of ax? + 2 bx + ¢ = 0 and bx? — 2v/ac x + b = 0 are simultaneously real, then

a)a=b,c=0 b) ac = b? c) 4b% = ac d) None of these
242. The solution set of the inequation E + 1| > 2,is

a) (0, 3] b) [-1,0) c) (-1,0)u (0,3) d) None of these
243. The number of real solutions of the equation |x? + 4x + 3| + 2x + 5 = 0 are

a)1 b) 2 )3 d) 4
244 The region of the complex plane for which |g| = 1[Re(a) # 0], is

a) x-axis b) y-axis

c) The straightline x = a d) None of these

245. The locus of point z satisfying Re(z?) = 0, is
a) A pair of straight lines
b) A circle
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246.

247.

248.

249.

250.

251.

252.

253.

254.

255.

256.

257.

258.

259.

260.

261.

262.

263.

264.

c) Arectangular hyperbola
d) None of these

. . . . —5i .
The coOmplex number z = x + iy which satisfy the equation |%| = 1lieson

a) The axis of x b) The straightliney = 5

c) The circle passing through the origin d) None of the above

If 2 + iv/3 is aroot of x2 + px + g = 0 where p,q € R, then

a)p=—4q=7 b)p=4,q=7 p=4q=-7 d)p=—-4,q=-7
IfV3x2 —7x — 30 + V2x2 — 7x — 5 = x + 5, then x is equal to

a) 2 b) 3 c) 6 d) 5
if\/m = +(a + ib), then \/T—ly is equal to

a) £(b +ia) b) +(a — ib) c) (ai + b) d) £(b —ia)
Ifroots of x> — ax + b = 0 are prime numbers, then

a) ‘b’ is a prime number b) “a’ is a composite number

c) 1+ a+ bisaprime number d) None of the above

Let z; and z, be complex numbers, then |z; + z,|? + |z; — z,|? is equal to

a) 12,]2 + |z, 2 b) 2(12, 12 + |,12) Q) 2(z% + 23) d) 42,2,

If f(x) = x? + 2bx + 2c? and g(x) = —x? — 2cx + b? such that min f(x) > max g(x), then the relation
between b and cis

a) |c| < |b|V2 b) 0 < ¢ < bV2 ) |c| < |b|V2 d) |c| > |b|V2
The number of complex numbers z such that |z — 1| = |z + 1| = |z — i| equals
a)o b) 1 c) 2 d) o

Ifax? + bx + ¢ = 0 and 2x? + 3x + 4 = 0 have a common root where a, b,c € N (set of natural numbers),
the least value of a + b + c is

a) 13 b) 11 c)7 d)9
The solution set of the inequation i—t‘; <2is
a) (—,3) U (10, ) b) (3,10] ¢) (—,3) U [10, ) d) None of these

Let f(x) = x? + ax + b, where a,b € R.If f(x) = 0 has all its roots imaginary, then the roots of f(x) +
f'(x)+ f"(x) =0are

a) Real and distinct b) Imaginary c) Equal d) Rational and equal

Iflog,, 7 = 0.8451, then the position of the first significant figure of 7720 is

a) 16 b) 17 c) 20 d) 15

If z and w are two non-zero complex numbers such that |zw| = 1 and arg(z) — arg(w) = %, then 7 is equal

to

a)l b) -1 c)i d) —i

If the sum of the roots of the equation ax? + 2x + 3a = 0 is equal to their products, then the value of a is
2 1

a)—§ b) -3 c) 4 d)—z

Ifa, B,y are the roots of x3 + 2x2 —3x — 1 = 0,thena™? + 72 + y 2 is equal to

a) 12 b) 13 c) 14 d) 15

If x2 + 2x + 2xy + my — 3 = 0 has two rational factors, then the values of m will be

a) —6,—2 b) —6,2 c) 6,2 d) 6,2

If & and B are the roots of the equation ax? + bx + ¢ = 0, af = 3 and a, b, c are in AP, then a + f8 is equal
to

a) -4 b) 1 c) 4 d) -2

If the difference between the roots of x? + ax — b = 0 is equal to the difference between the roots of x? —
px + q = 0, then a? — p? in terms of b and q is

a) —4(b +q) b) 4(b + q) c) 4(b —q) d) 4(q — b)

at+bw+cw? = atbwtcw? .
The value of + will be
b+cw+aw?  ctaw+bw?
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265.

266.

267.

268.

269.

270.

271.

272.

273.

274.

275.

276.

2717.

278.

279.

280.

281.

a)l b) -1 c) 2 d)-2
The imaginary part of (z — 1)(cos @ — i sina) + (z — 1)t X (cos a + i sin @) zero, if

a)lz—1]=2 b) arg(z — 1) = 2« c)Jarg(z —1) =« d) |zl =1
Ifz=x+iyand |lz__llz| = 1, thelocus of z is
a) x-axis b) y-axis

c) Circle with unity radius d) None of the above

If p and q are roots of the quadratic equation

x%2 + mx + m? + a = 0, then the value of p? + g + pq is

a) 0 b) a c) —a d) + m?
For the equation [x|? + [x| -6 =0

a) There is only one root

b) There are only two distinct roots

¢) There are only three distinct roots

d) There are four distinct roots

Let z; and z, be two complex numbers such that z—l + z_z = 1. Then,
2 1

a) z,, z, are collinear

b) z,, z, and the origin from a right angled triangle

¢) 71, Z, and the origin from an equilateral triangle

d) None of these

Ifx,a,b,carerealand (x —a + b)? + (x — b + ¢)? = 0, then q, b, c are in

a) H.P. b) G.P. c) A.P. d) None of these
If z = ilog(2 — V3), thencos z =

a) i b) 2i 1 d) 2

Ifx =3 +i,then x3 — 3x2 — 8x + 15 is equal to

a) 45 b) -15 c) 10 d) 6

If z,, z, are any two complex numbers, then

a) |z1 + 75| = |24 + |25] b) |z + 75| > |z4] + |z,

Q) 1z1 + 75| < |z4| + 2] d) [z1 + 23| = |21] + |2,

The value of a for which the equation 2x? + 2v/6x + a = 0 has equal root, is
a) 3 b) 4 c) 2 d)v3

2 .. (2 . .
If a = cos (TH) + isin (TH) , then the quadratic equation whose roots are a = a + a? + a*and 8 = a3 +

a® +abis

a)x?—x+2=0 b)x2+x—-2=0 Axt—-x-2=0 d)x?+x+2=0
If |z;| = |z,| and arg(z;) + arg(z,) = 0, then

a) z; =z, b) z; = 7, C) 212, =1 d) None of these
For any complex number z, the minimum value of |z| + |z — 1] is

a)1l b) 0 c) 1/2 d)3/2

The equation zz + az + az + b = 0, b € R represents a circle, if

a)lal>=0»b b) |al?> > b o) lal><b d) None of these

If 71, 32, 33, 24 are the affixes of four points in the argand plane and 3z is the affix of a point such that | z —
21| =13 — 22| = |3 — 33| = |3 — 24|, then 24, 35, 33, 3, are

a) Concyclic b) Vertices of a parallelogram

c) Vertices of a rhombus d) In a straight line

Let a, § be the roots of the equation ax? + 2bx + ¢ = 0 and y, § be the roots of the equation px? + 2qx +
r=0.Ifa, B,y,d are in GP, then

a) q%ac = b?pr b) qac = bpr ) ¢’pq =r%ab d) p%ab = a%qr
Ifa,B,yaresuchthata + f+y =2,a?2 + B2 +y%2 =6,a3 + 3+ y3 = 8, thena* + f* + y* isequal to
a) 7 b) 12 c) 18 d) 36
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282. If the roots of the equation x? — 2ax + a? + a — 3 = 0 are real and less than 3, then

Aa<?2 b)2<a<3 c)3<ac<4 d)a>4
283. For any two complex numbers z; and z, and any real numbers a and b, |az, — bz,|? + |bz; + az,|? is
equal to
a) (a® + b*)(z1] + |221) b) (a® + b*)(1z,1? + |2,1%)
c) (@®+ b3 (|z11? — |12,1%) d) None of the above

284.

1 3 9 27
If w is the complex cube root of unity, then the value of w + w(5+§ tiet)

a) —1 b) 1 c) —i d)i
285.1f ¢ and p are the roots of the equation ax? + bx + ¢ = 0 and, if px? + gx + r =0has roots 177‘1 and %,
then r is equal to

a)a+2b b)a+b+c c) ab+ bc+ca d) abc
286. 2 _ 24 n 12 .
If 1 + x? = v/3x, then ;2% (x - x_n) is equal to
a) 48 b) —48 ) +48(w — w?) d) None of these

287.If a, B are the roots of x?2 + bx — ¢ = 0, then the equation whose roots are b and c is
a)x’+ax—f=0
b)x? —x(a+f+aB)—apBla+p)=0
Ax’+(a@+p—af)x—apla+p)=0
dx?+x(@+p+ap)+apla+p)=0
288. Let a, B be the roots of the equation x> —ax + b = 0 and 4,, = a™ + ™ Then, 4,,,; — ad,, + bA,_; is
equal to
a) —a b) b )0 dja-5»>
289. The quadratic equations x% + (a? — 2)x — 2a? = 0 and x? — 3x + 2 = 0 have
a) No common root foralla € R
b) Exactly one common root foralla € R
¢) Two common roots for some a € R
d) None of these
290. If a, b, c are distinct positive numbers each being different from 1 such that
(logy, a.log. a —log, a) + (log, b.log. b —logy, b) + (log, c.log, ¢ — log. c) = 0, then abc is
a) o0 b)e c)1 d)2
291. Suppose that two persons A and B solve the equation x? + ax + b = 0. While solving A commits a mistake
in the coefficient of x was taken as 15 in place of —9 and finds the roots as —7 and —2. Then the equation is

a) x> +9x+14=0 b)x?—9x+14 =0 ) x*+9x—14=0 d)x*?—9x—14=0
292. The values of 'a’ for which the roots of the equation x? + x + a = 0 are real and exceed ‘a’ are
a)l<a<l1/4 b)a<1/4 ca<-2 d-2<a<0
293.1f a, b, c are positive real numbers, then the number of real roots of the equation ax? + b|x| + ¢ = 0 is
a) 2 b) 4 )0 d) None of these

294.1f a and b are two distinct real roots of the polynomial f(x) such that a < b, then there exists a real
number c lying between a and b, such that

a) f(c)=0 b) f'(c) =0 c) f"(c)=0 d) None of these
295. If the cube root of unity are 1, w, w?, then the roots of the equation (x — 1)3 + 8 = 0, are
a) 1,1+ 2w,1+ 2w? b) —1,1 - 2w,1 — 2w?
0 -1,-1,-1 d) -1, -1 + 2w, —1 — 2w?
296. A value of k for which the quadratic equation x2 — 2x(1 + 3k) + 7(2k + 3) = 0 has equal roots, is
a) 1 b) 2 0) 3 d) 4
297. 7210875 js equal to
a) log, 35 b) 5 c) 25 d) log, 25

298. The expression tan {i log (%)} reduces to
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299.

300.

301.

302.

303.

304.

305.

306.

307.

308.

3009.

310.

311.

312.

ab 2ab ab 2ab
a) —— b C d) ——_
)a2+b2 )az—bz )az—bz )a2+b2
The common roots of the equations x3 + 2x? + 2x + 1 = 0 and 1 + x2902 + 2993 = 0 are (where w is a
complex cube root of unity)

a) w, w? b) 1, w? c) —1,—w d) w, —w?

If a, B,y are the cube roots of a negative number p, then for any three real numbers x, y, z the value of
xa+yB+zy .

—j

xB+yy+za

a) L ‘2“/? b)# ¢) (x+y +2)i dn

sinx + cos x = y2 — y + a has no value of x for any y, if ‘a’ belongs to

a) (0,V3) b) (—+3,0) c) (=0, = 3) d) (4/3,0)

The value of J42 + 42 ++V42+...isequal to

a)7 b) —6 c)5 d) 4

The quadratic equation in x such that the arithmetic mean of its roots is 5 and geometric mean of the roots
is 4, is given by
a)x?2+20x+16=0 b) x? —10x +16 =0 ) x>2+10x+16=0 d)x?-10x—-16=0
The shaded region, where
P=(-1,0),0 = (-1+v2,v2)
R = (-1++2,—V2),5 = (1,0) is represented by

y

0
pah W
P Q| S/
R
T T
a)|z+1|>2,|arg(z+1)<z| b)|z+1|<2,arg(z+1)<§
/i i
) |z—1|>2,arg(z+1)>z d)Iz—1|<2,|arg(z+1)>Z

If w and w? are the two imaginary cube roots of unity, then the equation whose roots are aw3!” and aw3%?,
is

a)x?+ax+a’>=0 b)x?+a’x+a=0 Q) x?2—ax+a’=0 d)x?—a’x+a=0
If x is real, then expression #22“6 takes all values in the interval
2) (il) b) [_ il 0 (_ li) d) None of these
1373 13°3 313
If z(z+ a) + Z(z + @) = 0 where a is a complex constant, then z is represented by a point on
a) Acircle b) A straight line c) A parabola d) None of these
The value of a for which the equations x3 + ax + 1 = 0 and x* + ax? + 1 = 0 have a common root, is
a) =2 b) -1 01 d) 2
If 2x = —1 + +/3i, then the value of (1 — x2 + x)® — (1 — x + x?)% is equal to
a) 32 b) -64 c) 64 d)o
If a, B are roots of x2 + px — q = 0 and y, § are root of x2 + px + r = 0, then the value of (a — y)(a — §) is
a)p+gq b)g—r cr—gq dg+r
The roots «, f and y of an equation
x3—=3ax®*+3bx—c=0arein H.P. Then,
)=~ b) B = b =2 Qp=1
a c b
The value of 1 4+ i% + i* + i® + -+ i?"is
a) Positive b) Negative
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c) Zero d) Cannot be determined

313. 14w w? -—-w
If 1, w, w? are the cube roots of unity, then |1 + w? w —w?
wtw o —w?
a) w? b) 0 c)1 d)w
314. The value of 1 + Y14, {cos %n +1i sin%n} is
a) 0 b) -1 g1 )i

315.1faz; + bz, + cz3 = 0 for complex numbers z;, z,, z3 and real numbers a, b, ¢, then z;, z,, 73 lie on a
a) Straight line
b) Circle
¢) Depends on the choice of a, b, ¢
d) None of these
316. If w(# 1) be a cube root of unity and (1 + w)” = A + Bw, then 4 and B are respectively the numbers:
a)o,1 b) 1,1 c) 1,0 d-1,1
317.If x € R, then the expression 9* — 3*¥ 4+ 1 assumes
a) All real values
b) All real values greater than 0
c) All real values greater than 3/4
d) All real values greater than 1/4

318. The locus represented by the equation |z — 1| = |z — i] is

a) A circle of radius 1 b) An ellipse with foci at 1 and - i

c) Aline through the origin d) A circle on the line joining 1 and - i as diameter
319. The number of real roots of the equation x* + vVx* + 20 = 20 is

a) 4 b) 2 o d)1
320. If the roots of the quadratic equation x? — 4x — logs a = 0 are real, then the least value of a is

a) 81 b) 1/81 c) 1/64 d) None of these
321. For the equation SE T L, if the product of the roots is zero, then the sum of the roots is

x+a  x+b x+c
a) 0 b) 2ab 0 2bc d)— 2bc
b+c b+c b+c

322. % = ﬁ+%,thenA + C — Bisequal to

a)o b) 2 c)3 d)5
323.1fz%2 + (p + iq)z + (r + is) = 0, where, p, q,7, s are non-zero has real roots, then

a)pqs =s?+q°r b) pgr =r? +p?s Qprs=q*+7r%p d) grs = p? + s%q
324. The values of p for which the difference between the roots of the equation x? + px + 8 = 0 is 2, are

a)+2 b) + 4 c)té6 d)+8

325.Ifcosa + 2cosB+3cosy =sina+ 2sinfB+3siny =0anda+ 3 +y=nm,thensin3 a +
8sin3 B+ 27sin3y =
a) 0 b) 3 c)8 d) —18

326. If% + %i is a solution of the equation ax? — 6x + b = 0, where a and b are real numbers, then the value of

a + bisequal to

a) 10 b) 22 ¢) 30 d) 31
327.Re (3%) = 1isrepresented by

a) Thecircle x? + y? = 1 b) The hyperbola x? —y% =1

c) Parabola or a circle d) All of the above

328.1f ay, @y, a3, @, are the roots of the equation x* + (2 — v3)x? + 2 + v/3 = 0, then the value of
(I-a)A—a)(A—a3z)(1—ay)is
a)1 b) 4 c)2++3 d)5
329.1fx = 8 + 3v/7 and xy = 1, then the value of% + % is
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330.

331.

332.

333.

334.

335.

336.

337.

338.

3309.

340.

341.

342,

343.

344,

345.

346.

347.

a) 254 b) 192 c) 292 d) 66
The complex numbers z having positive argument and satisfying |2 — 3i| < |z], is
12 16 4 6 6 5 d) None of these

£, 0 by =42 °_2.
)5+ )5+l 53!

Let S denote the set of all values of S for which the equation 2x? — 2(2a + 1)x + a(a + 1) = 0 has one
root less than a and other root greater than a, then S equals

a) (0,1) b) (—1,0) c) (0,1/2) d) None of these
If a < 0, then one of the roots of x? — 2a|x — a| — 3a? = 0 is
a) (-1+V6)a b) (V6 — 1)a c) a d) None of these

If A(z1), B(3,) and C(z3) be the vertices of a triangle ABC in which ZABC = % and % = /2, then the value

of z, is equal to
a) 23 +i(z, + 33) b) 23 — (21 — 33) ) 33+ (31 — 33) d) None of these

When j% is purely imaginary, the locus described by the point z in the argand diagram is a

a) Circle of radius g b) Circle of radius Z c) Straight line d) Parabola
Area of the triangle formed by 3 complex numbers 1 + i,i — 1, 2i in the Argand plane is
a)1/2 b) 1 c) V2 d) 2

The value of x* + 9x% + 35x2 — x + 4 for x = —5 + 2v/—4 s

a)o b) —160 c) 160 d) —164
The locus of the point z satisfying arg (%) = k, where k is non-zero real, is

a) A circle with centre on y-axis

b) A circle with centre on x-axis

c) A straight line parallel to x-axis

d) A straight line making an angle of 60° with the x-axis
The product of the real roots of the equation

[2x +3|>?=3[2x +3|+2=0,is

a) 5/4 b) 5/2 95 d) 2
If &, B be the roots of the quadratic equation x? + x + 1 = 0, then the equation whose roots are a'%, 87 is
aA)x?—x+1=0 b)x2—x—1=0 Axt+x—-1=0 d)x?+x+1=0

In the argand plane, the complex number z = 4 — 3i is turned in the clockwise sense through 180° and
stretched three times. The complex number represented by the new number is

a) 12+ 9i b) 12 —9i c) —12-9i d) —12 + 9i

If A is the A.M. of the roots of the equation x? — 2ax + b = 0 and G is the G.M. of the roots of the equation
x? — 2bx + a® = 0, then

a)A>G bJA+#G )A=G d) None of these

The maximum value of |z| where z satisfies the condition |Z + Zl =2,is

a)V3 -1 b)V3+1 ) V3 d)v2 ++3

Let a, 8 are the roots of equation 2x2 — (p + 1)x + (p — 1) = 0.If @ — B = ap, then what is the value of p?
a)l b) 2 c) 3 d) -2

2T
Let a = e's . Then, the equation whose roots are a + a~? and a® + a™* is
a)x?2—2x+4+0 b)x?—x+1=0 Ax*+x+4=0 d)x?+2x+4=0
The coefficients of x in the quadratic equation x? + bx + ¢ = 0 was taken as 17 in place of 13, its roots

were found to be -2 and -15. The correct root of the original equation are

a) -10,-3 b) -9, -4 c) -8,-5 d)-7,-6

If x, y, 7 are real and distinct, then u = x? + 4y2 + 952 — 6yz — 3zx — 2xy is always

a) Non-negative b) Non-positive c) Zero d) None of these
If , B are the roots of the equation 6x? — 5x + 1 = 0, then the value of tan™! a + tan™! S is

a) 0 b) m/4 c)1 d)m/2
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348.

349.

350.

351.

352.

353.

354.

355.

356.

357.

358.

359.

360.

361.

362.

363.

364.

If a* = bY = ¢% = d%, then the value of x (l +14 l) is
y z w

a) log, (abc) b) log, (bcd) c) logy,(cda) d) log.(dab)
The locus of z satisfying the inequality log; /3 |z + 1| > log/3 |3 — 1] is
a)Re(z) <0 b)Re (3) >0 c)Im(z) <0 d) None of these

If a, b, c are real numbers in G.P. such that a and c are positive, then the roots of the equation ax? + bx +
c=0

a) Arereal and are in ratio b : ac

b) Are real

¢) Are imaginary and are in ratio 1 : w, where w is a complex cube root of unity

d) Are imaginary and are in ratio —1 : w

tan a and tan 8 are the roots of the equation x? + ax + b = 0, then the value of sin?(a + ) +

asin(a + B) cos (a + B) + b cos?(a + B) is equal to

a
a) ab b) b c) 3 d)a
If w is an imaginary cube root of unity, then the value of sin {(wlo + w?)m — %} is
1 V3 -1 V3

a) — b) 1= c) — d_=

V2 2 V3 2
The equation formed by decreasing each root of ax? + bx + ¢ = 0 by 1is 2x2 + 8x + 2 = 0, then
a)a=-b b)b =—c c)c=-—-a db=a+c
If |3 — 2| = min{|z — 1|,|z — 5|}, where z is a complex number, then
a) Re (z) = % b) Re (3) = % c) Re (3) € {%,%} d) None of these
If a, b are odd integers, then the roots of the equation 2 ax? + (2a + b)x + b = 0,a # 0 are
a) Rational b) Irrational c) Non-real d) None of these
If a, B are the roots of the equation Ix? + mx + n = 0, then the equation whose roots are a3 and a3, is
a) I*x?2 —nl(m? = 2nDx+n* =0 b) I*x% + nl(m? — 2nl)x +n* =0
c) *x?2 +nl(m? —2n)x —n* =0 d) I*x? —nl(m? + 2nDx +n* =0

: 1,1, 1,

If @, B,y are the roots of the equation x3 — 7x + 7 = 0, then o + g + i is
a)7/3 b) 3/7 c) 4/7 d)7/4

Ifx? — 2r a,x + r = 0;7 = 1,2, 3 are three quadratic equations of which each pair has exactly one root
common, then the number of solutions of the triplet (a4, a,, a3) is

a)l b) 2 c)9 d) 27
Letz = % If  is a real number such that z — i« is real, then the value of « is
a) 4 b) -4 c)7 d) -7

The coefficient of x in the equation x2 + px + g = 0 was taken as 17 in place of 13 its roots were found to
be —2 and — 15. The roots of the original equation are
a) 3,10 b) —3,—-10 c) =5,-8 d) None of these

2 2

If z2 + z 4+ 1 = 0, where z is a complex number, then the value of (Z + i) + (z2 + Ziz) +
2

(22 +5)+..+ (2 +5) is

a)6 b) 12 c) 18 d) 24

The set of possible values of a for which x? — (a? —5a + 5)x + (2a? —3a—4) =0
has roots whose sum and product are both less than 1 is

a) (-1,5/2) b) (1,4) c) [1,5/2] d) (1,5/2)

If (x — 2) is a common factor of the expressions x? + ax + b and x% + cx + d, then % is equal to
a) -2 b) -1 c)1 d) 2

The value of log, 20log, 80 — log, 51log, 320 is equal to

a)5 b) 6 c)7 d)8
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375.

376.

377.

378.

379.

380.

The greatest number among /9, V11, Y17 is

a) V9 b) V11
c) Y17 d) Cannot be determined

.. 1000
The value of (—% + %) i

a) w3 b) w? ) wdP-w d)w
If each pair of the equation x>+ax+b=0,x>+bx+c=0andx?+ cx + a = 0 has a common root,
then product of all common roots is

a) Vabc b) 2vVabc c) Vab + bc + ca d) 2vab + bc + ca
The value of Y12, (sinzlk—ln + i cos Zlk—ln) is

a) 1 b) -1 Q) —i d)i

If z is a complex number such that z # 0 and Re (z) = 0, then

a)Re (z?) =0 b)Im (z2) =0 c) Re (z?) = Im (z?) d) None of these

If 21, 24, 23, 34 are four complex numbers represented by the vertices of a quadrilateral taken in order

such thatz; — 3, = 3, — 33 and arg (ﬂ) = g, then the quadrilateral is

32—
a) A square b) A rectangle

c) Arhombus d) A cyclic quadrilateral

The real root of the equation x> — 6x + 9 = 0 is

a) -6 b) -9 c) 6 d) -3

The value of the expression
1.2-w)2-w?)+2C-w)B-w)+. .ttt (n—1D)(n— w)(n — w?)
Where w is an imaginary cube root of unit is

a) (n—Dnn?+3n+4)/4 b) (n — Dn(n? + 3n + 4)/2
c) (m+ Dnn?+3n+4)/2 d) None of the above
If |z,| = |z3| = |z3] and z; + z, + z3 = 0, then z;, z,, z3 are vertices of

a) Aright angled triangle
b) An equilateral triangle
c) Isosceles triangle

d) Scalene triangle

If x is real, then the value ofzx;2 is equal to
2x243x+6
11 11 11
a) (_’_> b) (__’_) J (__’_) d) None of these
1373 1373 313
Which of the following is correct?
a)1+i>2—i b)2+i>1+1i c)2—i>1+i d) None of these
If n is an integer which leaves remainder one when divided by three, then (1 + \/§i)n + (1 - \/§i)n equals
a) _2n+1 b) 2n+1 C) _(_Z)n d) —n
V3/2+(1/2) V120 .
If (m) = p + iq, then
a) p = cos 20°,q = sin 20°
b) p = — cos 20°,q = —sin 20°
c) p = cos20°,q = —sin 20°
dp=1q=0
Theroots of |[x — 2|?> + |[x — 2| — 6 = 0 are
a) 4,2 b) 0, 4 c)-1,3 d)5,1
The greatest negative integer satisfying x? — 4x — 77 < 0 and x? > 4, is
a) —4 b) —6 c) =7 d) None of these
The values of x and y satisfying the equation (A+D)x-2 + (z_i)iyﬂ ={are
a)x=-1,y=3 b)x=3,y=-1 cJx=0y=1 d)x=1y=0
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382.

383.

384.

385.

386.

387.

388.

389.

390.

391.

392.

393.

394.

395.

If @ and 8 are roots of the quadratic equation x? + 4x + 3 = 0, then the equation whose roots are 2a + f§
and a + 2f is

a) x?—12x+35=0 b)x?2+12x—-33=0 c) x2—12x—-33=0 d)x?+12x+35=0
In a triangle PQR, ZR = % If tan (g) and tan (%) are the roots of ax? + bx + ¢ = 0,a # 0, then
a)b=a+c b)b=c cJc=a+b d)a=b+c

The set of values of ‘a’for which

x% + ax +sin"1(x? — 4x + 5) + cos 1 (x? — 4x + 5 = 0)

has at least one real root is given by

a)(— —\/_n]U )
b) (—eo ,—\/_)U(\/_,OO)
R

d) None of these

If z lies on the circle |z — 1| = 1, then ? is

a) Purely real b) Purely imaginary c) Positive real d) None of these
2 _ _ — £
If @, B be the roots of x* — a(x — 1) + b = 0, then the value ofa Bz+aﬁ’ +—i
4 1
a) b) c) 0 4 -1
a+b a+b
Ifx =logy, a,y =log. b,z =log, c, then xyz is
a)o b) 1 c)3 d) None of the above
Iflog, 2 + logy 4 + log, x + log, 16 = 6, then the value of x is
a) 64 b) 4 c)8 d) 32

If <a<Z ” the modulus and argument form of (1 + cos 2 a) + isin 2 ais

a) —2cos a{cos(n + a) + isin(m + a)}

b) 2 cos a {cosa + isina}

) 2cos a{cos(—a) + isin(—a)}

d) —2 cos a {cos(m — @) + i sin(wr — a)}

Let a and B be the roots of x? — 2x cos @ + 1 = 0. Then the equation whose roots are a”, " is

a) x> —2xcosnp—1=0 b) x? —2xcosn@+1=0

c) x2 —2xsinn@+1=0 d) x? + 2xsinn@—1=0
Vi—c2=nc—1andz = eie,theni(l +nz (1 +§) is equal to

a)1—ccosB b) 1+ 2ccos® c) 1+ ccosB d)1—2ccosB
The number of solutions of the system of equations Re (z2) = 0; |z| = 2 is

a) 4 b) 3 c) 2 d1

If |z —25i] < 15, then
|maximum amp (z) — minimum amp (z)| =

3 3 3 3
a) cos (5) )m — 2cos™ ( ) ) + cos” (5> ) sin z cos z
If a, § be the roots of the equation x2 - px +q= O and al, ,81 be the roots of the equation x> — gx +p = 0,

then the equation whose roots are — + —and — + —
q 15 ﬁ1 aaq ﬁﬁ1

a) pgx® —pqx +p* +q*> +4qp = 0
b) p?q*x* —p*q*x +p* +q° —4pq =0
A PP@Px* —pPPx+p*+q* - 4p*¢* =0
D@+x*—@+px+p*+q¢*=0
Ifiz* + 1 = 0, then z can be take the value
141 b) n+_ T ) 1 d) i
COS — LSIn— C) — l
V2 8 8 4i

If P is the point in the Agrand diagram corresponding to the complex number V3 + i

a)
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397.

398.

399.

400.

401.

402.

403.

404.

405.

406.

407.

408.

4009.

410.

And if OPQ is an isosceles right angled triangle, right angled at ‘0’ then Q represents the complex number

a) —1iv3or1—iv3 b)1+iV3 A)V3—iorl—iv3 d)-1+iV3
The solution of equation |z| —z = 1 + 2i is

3 3
a) 3 + 2i b) > 2i ¢) 3 —2i d) None of these
Ifa+ B = 4and a3 + 3 = 44, then a, B are the roots of the equation
a)2x2—7x+6=0 b)3x2+9x +11=0 ) 9x?2—27x+20=0 d)3x2—-12x+5=0
The number of non-zero integer solutions of the equation |1 — i|* = 2¥ is
a) Infinite b) 1 c) 2 d) None of these
If @ and B are the roots of the equation x? — 7x + 1 = 0, then the value Of(a—17)2 + (3—17)2 is
a) 45 b) 47 c) 49 d) 50
If the equations x? + px + ¢ = 0 and x? + p’x + ¢’ = 0 have a common root, then it is equal to

_ I + ! I __ + !

=2 b) 2 f— oL

qa—q q+q p—p pt+p

The area of the triangle whose vertices are i, w and w?, wherei = V-1 and w, w? are complex cube roots
of unity, is

3v3 3v3 c) 0
a) — S units b) 7 S% units

9 Y3
4

If n is a positive integer greater than unity and z is a complex number satisfying the equation z" =

(z + 1)™, then

a)Ilm(z) <0 b)Im (z) >0 c)Iim(z) =0 d) None of these

The complex numbers z,, z,, z3, z, taken in that order in the Argand plane represent the vertices of a

parallelogram iff

a)z1+ 2z, =27, + 73 b))z, +z3=2,+2, Q)z1+2z,=23+2, d) None of these

If a, B are the roots of the equation x? — 2x cos ¢ + 1 = 0, then the equation whose roots are a”, ", is

a)x?2—2xcosnp—1=0

b)x? —2xcos ndp+1=0

c) x2 —2xsinnp+1=0

d) x? + 2xsinnp —1=0

Ifa < ¢ < b, then the roots of the equation (a — b)?x%2 + 2(a + b — 2c)x + 1 = O are

a) Imaginary

b) Real

c) One real and one imaginary

d) Equal and imaginary

If the equations ax? + bx + ¢ = 0 and x® + 3 x? + 3 x + 2 = 0 have to common roots, then

aJa=b+#c bJa=-b=c cJa=b=c d) None of these

If roots of the equation (a — b)x? + (¢ — a)x + (b — ¢) = 0 are equal, then a, b, c are in

a) AP b) HP c) GP d) None of these
N

The smallest positive integer n for which (E) =1is

a)3 b) 2 c) 4 d) None of these

Ifx? + px + q = 0 is the quadratic equation whose roots are a — 2 and b — 2 where a, b are the roots of
x?>—=3x+1 =0, then

ajp=19=5 b)p=19=-5 gp=-lqg=1 dp=1g=-1

If sec @ and tan a are the roots of ax? + bx + ¢ = 0, then

a)a?—b%+2ac=0

b)a® + b3+ c®—2abc=0

c) a* + 4ab?c = b*

d) None of these
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419.
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422,

423.

424,

425.

426.

427.

The points represents the complex numbers z, for which |z — a|? + |z + a|? = b? lieon

a) A straight line b) A circle c) A parabola d) A hyperbola
The solution of logge{log, (logs x)} = 0 is

a) 4 b) 9 c) 44 d) 99

If the roots of the equation x2 — bx + ¢ = 0 are two consecutive integers, then b? — 4c is

a) -1 b) 0 1 d) 2

For a # b, if the equation x? + ax + b = 0 and x? + bx + a = 0 have a common root, then the value of a +
b equals

a) -1 b) 0 )1 d)2

Let f(x) be a quadratic expression which is positive for all real x and g(x) = f(x) + f'(x) + f" (x), then
for any real x,

a) g(x) <0 b) g(x) >0 ) glx) =0 d) gx) 20
Ifa=cosa+isina, b=cosf+isinf,c=cosy+isinyandb/c+c/a+a/b=1,then

cos(f —y) + cos(y — a) + cos(a — fB) is equal to

a)o b) 1 c) -1 d) None of these

cos 30°+isin 30° .

The value of ————is equal to
€c0s 60°—isin 60
2 i b) —i C)1+\/§L d)l—\/§l
2 2
. 2 _ a .

If a, § are the roots of the equation ax® + bx + ¢ = 0, then T t 1S equal to

2 2 2 2
a) — b) — c) — d-=

a b c a
If the difference of the roots of the equation x?> —bx + c = 0 be 1, then
a)b?—4c—-1=0 b) b2 —4c=0 )b?—4c+1=0 d)b?+4c—-1=0

The graph of the function y = 16x2? + 8(a + 5)x — 7 a — 5 is strictly above the x-axis, then 'a’ must satisfy
the inequality

a)-15<a< -2 b)-2<a<-1 c5<ax<7?7 d) None of these

Ifa,p aretherootsof x? —3x+a=0,a€Randa <1< B, then

a)a € (—x,2) b)a € (—,9/4) c) a €(2,9/4] d) None of these
140\ 2/3

One of the values of (ﬁ) is

a)V3+i b) —i c) i d) —V3 +1i

If the equation x2 + px + g = 0 has roots u and v where p, q are non-zero constants. Then,
a) gx*> +px +1=0has roots%and%

b) (x —p)(x + q) = 0 has roots u + v and uv

c) x2 + p%x + q? = 0 has roots u? and v?

d)x>+qx+p= Ohasroots%and%

If a, b, c are in GP, then the equation ax? + 2bx + ¢ = 0 and dx? + 2ex + f = 0 have a common root, if
d e f

P are in

a) AP b) HP c) GP d) None of these

If w is a complex cube root of unity, then the equation |z — w|? + |z — w?|?> = A will represent a circle, if
a) A€ (0,3/2) b) A € [3/2, ) c) A€ (0,3) d)A € [3,)

The real roots of the equation x2/3 — x/3 — 2 = 0 are

a) 1,8 b)-1,-8 ¢)-1,8 d)1,-8

Let A(z1), B(z;), C(z3) be the vertices of an equilateral triangle ABC in the Argand plne, then the number

Zy—Z3 .
(221—22—23) 1S
a) Purely real
b) Purely imaginary
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438.

439.

440.

441.

4472,

443,

c) A complex number with non-zero real and imaginary parts
d) None of these
If Z be the conjugate of the complex number z, then which of the following relations is false?

a) |z] = |3| b) 7.z = |3|? )31 +3,=3,+23, d) arg (z) = arg(3)
If (a; + iby)(a, + ib,) ...(an + ib,) = A+ iB, then Y-, tan™? (%) is equal to
B B B A
3 b)tan () ") B an” ()
a) 1 ) tan 1 C) tan n ) tan B
The values of 'a’ for which (a? — 1)x? + 2(a — 1)x + 2 is positive for any x, are
aJa=1 bja<1 c)a>-3 dja<—-3ora>1

The roots of the equation x* — 2x3 + x = 380 are

5,4 5 g, ENT g THENT gy, 1
The value of (2 — 0)(2 — w?)(2 — w'%)(2 — w'?), where w is the complex cube root of unity, is
a) 49 b) 50 c) 48 d) 47
The number of solutions for the equations |z — 1| = |z — 2| = |z — i| is
a) One solution b) 3 solutions c) 2 solutions d) No solution
If @, B and y are the roots of x3 + 8 = 0, then the equation whose roots are a?, 5 and y? is
a)x3—-8=0 b)x3-16=0 ) x3+64=0 d)x3-64=0
The quadratic equation whose roots are sin? 18° and cos? 36° is
a) 16x2—12x+1 =10 b) 16x2 +12x +1 =0
) 16x2—12x—1=0 d)16x2 +10x +1 =0

5 5
Ifz= (§+%) + (?—%) , then
a)Re(z) =0
b) IM (2) = 0

c)Re(z) =>0,Im(z) >0
d)Re(z) >0,Im(z) <0

If one root of the equation [x? + mx +n = 0 is % (I, m and n are positive integers) and % = i, thenl 4+ nis

equal to
a) 80 b) 85 c) 90 d) 95
fx—3=A+ 5 +L+L,thenAisequalto

(2x-1)(x+2)(x—3) 2x-1  x+2 x-3

1 1 8 27
a) > b) — =0 ) T d) 25
If a, B,y are theroots of x3 + 4x + 1 = 0, then the equation whose roots are a—z, —z,y—z is

B+y a+y a+p

a)x3—4x—-1=0 b)x3—4x+1=0 Ax3+4x—1=0 d)x3+4x+1=0
The solution set of the equation pgx? — (p + ¢)*x + (p + ¢)? = 0 is

pq p q ptqp+q
a) {q'p} b) {pq.q} c) {p,pq} d){ > " g }
The system of equation |z + 1 — i| = V2 and |z| = 3 has
a) No solution b) One solution c) Two solutions d) None of these
Ifx=a+b,y+aa+ bf and 3 = aff + ba, where a and 8 are complex cube roots of unity, then xyz is
equal to
a) a? + b? b) a3 + b3 c) a3h3 d) a® — b3
If a, B are the roots of equation ax? + bx + ¢ = 0, then the value of the determinant

1 cos (B —a) cosa
cos (@ — ) 1 cos 3], is
cosa cosfS 1

a) sin(a + f) b) sina sin 8 c) 1+ cos (a+f) d) None of these
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457.

The least positive integer n for which (1—:)71 is real, is

a) 2 b) 4 c)8 d) None of these

Let [x] denote the greatest integer less than or equal to x. Then, in [0,3] the number of solutions of the
equation x2 — 3x + [x] = 0, is

a)6 b) 4 c) 2 d)o

If at least one root of 2x? + 3x + 5 = 0 and ax? + bx + ¢ = 0,a, b, c € N is common, then the maximum
valueofa+ b + cis

a) 10 b) 0 c) Does not exist d) None of these

Ifx=\/1+ 1+ +1+ -+ 00, then x is equal to

2) 1_|_2\/§ b)l_\/g 0 1++5 d) None of these
If a > 0 and the equation |z — a?| + |z — 2a| = 3 represents an ellipse, then a belongs to the interval
a) (1,3) b) (vV2,/3) c) (0,3) d) (1,v3)

If x is real, the function % will assume all real values, provided

aJa>b>c bJa<b<c cJa>c>b d)a<c<b

The value of the expression
1.2-0w)2-0)+2.B-0)B-0)+.....+(n—=1).(n — w)(n — w?)
Where w is an imaginary cube root of unity, is

)5 (n =1 (0 + 30+ 4) b) 2= 1) n (2 + 3 + )

C)%(n+1)n(n2+3n+4) d)%(n+1)n(n2+3n+4)

The points representing cube roots of unity

a) Are collinear

b) Lie on a circle of radius v3

c) From an equilateral triangle

d) None of these

If the equations ax® + bc + ¢ = 0 and 2x? + 3x + 4 = 0 have a common root, thena : b : ¢
a)2:3:4 b)1:2:3 c)4:3:2 d) None of these
Consider the following statements:

1. The equation x? — cx + d = 0 and x? — ax + b = 0 have common root and second equation has equal
roots ifac = 2(b + d).

2.If a is aroot of the equation 4x% + 2x — 1 = 0, then the other root is 4a® — 3a.

3. The expression (x — 1)(x — 3)(x — 4)(x — 6) + 10 is positive for all real values of x.

Which of these is/are correct?

a) Only (3) b) Only (2) c) All of these d) None of these
The equationx? — 3|x| + 2 = 0 has
a) No real roots b) One real root c) Two real roots d) Four real roots

The solution set of the inequation 0 < [3x + 1| < %, is

a) (—4/9,-2/9)

b) [—-4/9,—2/9]

) (—=4/9,-2/9) — {-1/3}

d) [-4/9,-2/9] —{-1/3}

The solution set of the equation xlogx(1-0% = g jg

a) {—2,4} b) {4} c) {0,—-2,4} d) None of these
Ifx? + ax + 1is a factor of ax® + bx + c, then

a)b+a+a?=0,a=c b)b—a+a’=0,a=c c¢)b+a—a?=0,a=0 d)Noneofthese
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458. If the complex numbers z;, 3, and the origin form an equilateral triangle, then zZ + z2 is equal to

a) 212, b) 213 €) 2221 d) |z,]* = |z, /?
459. If two equations x? + a? = 1 — 2ax and x? + b? = 1 — 2bx have only one common root, then

aJa—b=1 b)a—-b=1 cJa—b=2 d)la—b|=1
460. If a, B are the roots of x2 — ax + b = 0 and if a™ + " = V,, then

a) Vnpr = alp + bV b) Vpyr = aly +aly4

Q) Vnyr = aly — bV d) Vpr = aVyq — bV,

461.z% + az + B = 0(a, B are complex numbers) has a real root, then
a) (a+@)(aB+ap)+(B—p) =0
_ —\2
b) (@—a@)(B—B) =0
_ = _ =\ 2
A (@-a)(aB-ap)=(B-B)
d) None of these
462.1f 2*.3*t* = 7% then x is equal to

4log, 3 4log, 3 2log, 3 3log, 4
) ——————— b) ———— )" d);——"r—"—r
log, 7 —log, 6 log, 6 —log, 7 log, 7 —log, 6 log, 6 —log, 7
463. If o, B and y are the roots of the equation x3 — 8x + 8 = 0,then Y @? and Y| # are respectively
a) 0and-16 b) 16 and 18 c) -16and 0 d)16and 0
464, . x2-2x+4 . .
If x is real, then =———— takes values in the interval
x“+2x+4
1 1 1
=y b (-, ) 3,3 d (—-, )
2 |3.3| ) (5.3 ) (3,3) ) (-3.3
465. The value of 2 + - 11 is
2+..00
a)1—+2 b)1++2 c)1++2 d) None of these
466. | et z, be a complex number with |z;| = 1 and z, be any complex number, then % is equal to
T4142
a)o b) 1 c) -1 d) 2

467. If @, B are the roots of x2 + px + q¢ = 0 and also of x2™ + p"x™ + q™ = 0 and if%,gare the roots of x™ +
1+ (x+1)"=0,thennis

a) An odd integer b) An even integer c) Any integer d) None of these
468. [f x = (%) , (where i = V—1), then the expression 2x* — 2x2 + x + 3 equals
i i B+10) B -1
23— () 03+ () : ;
13- (5 )3+ (; )= )=
469. Let a, a? be the roots of x2 + x + 1 = 0, then the equation whose roots are a3!,a%?, is
aA)x?—x+1=0 b)x?+x—1=0 Ax?+x+1=0 d)x0+x30+1=0
470. If one root of the equation 8x? — 6x — a — 3 = 0 is the square of the other, then the values of a are
a) 4, —24 b) 4, 24 c) —4,—24 d) —4, 24
471.If x,, = cos 3% + isin 3% then x4, x5, X3, ... X is equal to
a) 1 b) -1 Q) i d) —i

472. The centre of a regular hexagon is at the pointz = i. If one of its vertices is at 2 + i, then the adjacent
vertices of 2 + i are at the points

a) 1+2i b)i+1++v3 ) 2+i(1+V3) d)1+i(1+vV3)

473. If the real part ofz:t—j is 4, then the locus of the point representing z in the complex plane is

a) acircle b) a parabola c) a hyperbola d) an ellipse
474. Given that ax? + bx + ¢ = O hasnoreal rootsand a + b + ¢ < 0, then
a)c=0 b)c>0 c)c<O0 d)jc=0

475. If 2 sin? g is a root of the equation x? 4+ ax + b = 0, where a and b are rational numbers, then a — b is

equal to
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481.
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483.

484.
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486.

487.

488.

489.

490.

491.

492,

5 3 1 1
a) —— b) —— c) —— d) -
) 2 ) 2 ) 2 ) 2
If & is a complex number satisfying the equation a? + @ + 1 = 0, then a3! is equal to
a) a b) a? o)1 d)i
T .. 1
If z, = cos (z_r) + isin (z_f) then z;.z,. z;5 ... upto oo equals
a) -3 b) -2 91 d) -1

: . 1 . . .
If aq, ay, a3 respectively denote the moduli of the complex numbers —i, 3 (1 +i)and —1 + i, then their
increasing order is

a) aq, ay, a3 b) asz, a,, @y C) ay, aq, a3 d) az, ay, a;

: . . 2x+4 .
The solution set of the inequation ;—_+1 >5,is

a) (1,3) b) (1,3] ) (—o0,1) U [3, ) d) None of these
If the equation ﬁ + x%b = 1 has roots equal in magnitude but opposite in sign, then the value of a + b is
a) -1 b) 0 )1 d) None of these
The roots of the equation x3 — 3x — 2 = 0 are
a)-1,-1,2 b)-1,1,-2 c)-1,2,-3 d)-1,-1,-2
If the sum of the squares of the roots of the equation x? — (sina — 2)x — (1 + sina) = 0 is least, then a =
a)m/4 b) /3 c) /2 d)r/6

100 100
( 1+2ﬁ) + ( ! zﬁ) is equal to
a) 2 b) Zero c) -1 d)1
The set of values of p for which the roots of the equation 3 x2 + 2 x + p(p — 1) = 0 are of opposite signs is
a) (—,0) b) (0,1) c) (1,) d) (0, )
Therootsof (x —a)(x —a—1)+ (x—a—1)(x—a—-2)+(x—a)(x —a—2) =0,a € R are always
a) Equal b) Imaginary c) Real and distinct d) Rational and equal

If z is a complex number satisfying z + z=! = 1, then z" + z7™,n € N has the value
a) 2(—1)", when n is a multiple of 3

b) (—1)™ when n is not a multiple of 3

¢) (=1)™*1 when n is a multiple of 3

d) 0 when n is not a multiple of 3

2
If a, B,y be the roots of x3 + a® = 0(a € R), then the number of equation(s) whose roots are (%) and

(xz.
(—),15
1

a) 1 b) 2 c)3 d)e6
If |z - gl = 2, then the maximum value of |z| is equal to
) V3+1 b) V5 +1 ) 2 d)2+v2
If 3z = 0, iff
a)Re(2) =0 b)Im (z) =0 c)z=0 d) None of these
Let z, w be complex numbers such that Z + w = 0 and arg(zw) = m. Then arg(z) equals
T T 3T 5t
a) 7 b) o) c) - d) =

If w is an imaginary cube root of unity, n is a positive integer but not a multiple of 3, then the value of 1 +
w" + 0w is

a) 3 b) w + 2 c)o dw?+1

The quadratic equations

x2—6x+a=0

And x> —cx+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
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a) 2 b) 1 c) 4 d) 3

493.1f z—i = /3, then radius of the circle is
2 1
a) — b) — c) V3 d)v21
) =1 ) =1 ) V3 )V

494, If sin a and cos a are roots of the equation px? + gqx + r = 0, then
a)p?+q*+2pr=0 b)(p+1r)2=q*—12 ) p?+q*—2pr=0 dpp-1r2=q¢*+1r?

- 2_ 45—

495. The number of real roots of the equation % +1= 6xx_’i 6, is

a)o b) 1 c) 2 d) None of these
496. If a # 1 is any nth root of unity, then S = 1 + 3a + 5a? ... upon n terms, is equal to

2n 2n n n

a)l—a b)_l—a C)l—a d)_l—a
497. w will be real, if 0 is

1-2isin®

s

a) 2nm b) n + > ¢) nm d) None of these
498. The number of positive integral roots of x* + x3 —4x%2 + x + 1 =0is

a)o b) 1 c) 12 d) 4

499. If the area of triangle on the argand place formed by the complex numbers —z, iz, z — iz is 600 sq. unit,
then |z| is equal to

a) 10 b) 20 c) 30 d) 40
500. x:i:fg is equal to
49 13 49 13
V3t = 2a=2) D=9 2=2)
—49 13 49 13
V- 2x=2 Voo 2=
501. If x — c is a factor of order m of the polynomial f(x) of degree n(1 < m < n), then x = c is a root of the
polynomial
a) f™(x) b) f™ 1(x) c) f(x) d) None of these
502. The polynomial (ax? + bx + ¢)(ax? — dx — c),ac # 0 has
a) Four real roots b) At least two real roots
c) At most two real roots d) No real roots

503. The roots of the quadratic equation
(a+b—-2c)x>—-Ra—-b—c)x+(a—2b+c) =0are
aJa+b+canda—b+c
b)%anda—2b+c

1
a+b—c

¢) a—2b+ cand

d) None of these
504. The roots of the equation [x? —x — 6] = x + 2 are

a)-2,1,4 b) 0, 2, 4 c)0,1,4 d)-2,2,4
505. If z;, z,, z; be vertices of an equilateral triangle occurring in the anticlockwise sense, then

a) z2 + 25 + 22 = 2(212y + 2223 + 2377)

1 1 1
b) + + =0
z1+tz, z+z3 z3+2z

€) z; + wz, + w?z3 =0

d) None of these
506. The values of k for which the equations x? — kx — 21 = 0 and x? — 3kx + 35 = 0 will have a common

roots are

a)k =414 b)k =+1 c) k=43 k=0
507. The real part of (1 — cos 8 + 2isin8)™1is
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511.

512.
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514.

515.

516.

517.

518.

519.

520.

521.

522.

1 1 1 1

a) ————— b) ———— Q) m———— d) ————
3+ 5cos6@ 5—3cos@ 3—5cosé@ 5+ 3cosd
1 1 Vx2-1
Ifx = E(ﬁ+ﬁ)' then s equal to
a)l b) 2 c)3 d) 4

If the sum of the roots of the equation ax? + bx + ¢ = 0 be equal to the sum of the reciprocal of their
squares, then bc?, ca?, ab? will be in

a) AP b) GP c) HP d) None of these
The equation whose roots are reciprocal of the roots of the equation ax? + bx + ¢ = 0 is
a)bx?+cx+a=0 b)bx?+ax+c=0 c)cx?+ax+b=0 d)cx?+bx+a=0

If one root of the equation ax? + bx + ¢ = 0 is reciprocal of the one root of the equation a;x% + b;x + ¢; =
0, then

a) (aa; — cc1)? = (bey — bya)(bic — asb)

b) (ab; — a;b)* = (be; — byc)(cay — c1a)

c) (bey — byc)* = (cay — asc)(aby — a;b)

d) None of these

If z is a non-real 7¢" root of —1, then z86 + z175 + 2289 is equal to
a)o b) —1 c)3 d)1
If « and B the roots of x2 —x — 1 = 0 and 4,, = a™ + ™, then AM of A,,_;and 4,, is
A

a) 24,4 b) n2+1 0 24,,_, d) None of these
If w(# 1) is a cube root of unity, then

1 1+i+w? w?

1—i -1 w? — 1| equals

- —-itw-1 -1

a)o b) 1 c)i d) w

If a complex number z lies in the interior or on the boundary of a circle or radius 3 and centre at (—4, 0),
then the greatest and least values of |z + 1| are

a) 5,0 b) 6,1 c) 6,0 d) None of these
If Im( i ) = —4, then locus of z is

2z+1
a) An ellipse b) A parabola c) A straight line d) A circle

Ifw = a + if3, where § # 0 and z # 1, satisfies the condition that (Wl__wz) is purely real, then the set of

A
values of z is

a)lz|=1,z+2 b)|z| =1andz # 1 Qz=2z d) None of these
If (x — 2) is a common factor of the expressions x% + ax + b and x% + cx + d, then % is equal to
a) —2 b) —1 c)1 d) 2
If ag, a1, @y, ..., @y_q be the nt roots of unity, then the value of Y1} % is equal to
—Ui
n n+1 n—1 d) None of these
b

a)3"—1 )3"—1 C)B"—l

p,q,7 and s are integers. If the A.M. of the roots of x> — px + q? = 0 and GM of the roots of x? — rx + 5% =
0 are equal, then

a) q is an odd integer b) r is an even integer c) p is an even integer d) s is an odd integer
The condition that x3 — px? + gx — r = 0 may have two of its roots equal in magnitude but of opposite
sign, is

a)r =pq b) r = 2p3 + pq c) r =p?q d) None of the above
If & and g are the solutions of the quadratic equation ax? + bx + ¢ = 0 such that 8§ = a'/3, then

a) (ac)? + (ab)P+c=0 b) (a®b)/* + (ab®)/* +c=0

o) (@Pc)* + (acHV*+b =0 d) (a*c)® + (acHY3 +b =0
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535.
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Let a, b, ¢ be real. If ax? + bx + ¢ = 0 has two real roots @ and 8, where « < —1and § > 1,then 1 + 2 +

ol
—|is
a
a) <0 b) >0 ) <0 d) None of these
If z,, z,, z3, z4 represent the vertices of a rhombus taken in the anticlockwise order, then
ZZ - Z4_ VA Zl - Z2

= = am = — am = —

a)z1+z,+23+2,=0 b)zy+2z,=23+2, c) pzl—z3 > d) pz3—z4 5

If 71087(x*~4x+5) — x _ 1 x may have values

a) 2,3 b) 7 ) —2,-3 d)2,-3

. . . 1 1,
The solution set of the inequation — < =, is

|x|-3 2
a) (=0, =5) U (5,)
b) (=3,3)
c) (—o,=5)U (=3,3) U (5,)
d) None of these
If z = /3 + i, then the argument of z2e*~! is equal to

s s
a) o) b) E c) e™/® d)m/3

If two equations

a, x> + by x + ¢; = 0and, a,x? + b,x + ¢, = 0 have a common root, then the value of (a;b, —
azb1)(bicy, — bycy), s

a) —(a;c; — azcy)? b) (aia; — ¢1c,)? c) (ay¢1 — azcy)? d) (ayc; — ¢1a,)?

The value of expression (1 + %) (1 + %) + (2 + %) (2 + é) + (3 + %) (3 + é) R (n + %) (n + é),

where w is an imaginary cube root of unity is

2 2 _ 2
a) n(n® + 2) b) n(n* —2) J nn®+1) d) None of these
3 3 3

If (x + iy)'/3® = 2 + 3i, then 3x + 2y is equal to
a) -20 b) -60 c) -120 d) 60
If the roots of the equation ﬁ + ﬁ = % are equal in magnitude but opposite in sign, then the product of
the roots will be

2 2 2 2 2 _ 2 2 _ 2
a P ta b _@ erq) 9P 261 a_@ 261)

A+ +0-0B=
a) 28 b) 2° c) 2% cos

x?>-bx A-1
If =—
ax—c A+1

T
4

has roots equal in magnitude and opposite in sign then the value of 1 is

d) z8 cos z
8

a—b>b a+b 1
Vb Dah 9 Ve
Real roots of the equation x? + 5|x| + 4 = 0 are
a) —1,—4 b) 1,4 c) —4,4 d) None of these
Ifz.(r = 0,1,2, ...,6) be the roots of the equation (z + 1)” + z7 = 0, then Y°_,Re (z,) =
a)o b) 3/2 c)7/2 d)-7/2
Given that the equation 32 + (p + iq)z + r + is = 0, where p, q,7, s are real and non-zero roots, then
a) pqr =12 + p?s b)prs = q® +1r%p ) qrs = p? + s%q d) pgs = s? + ¢*r

The values of a for which 2x? — 2(2a + 1)x + a(a + 1) = 0 may have one root less than a and other root
greater than a are given by
a)l1>a>0 b)-1<a<0 c)az=0 d)a>0ora< -1

Ifa=cosa+isina, b =cosB+isinB,c=cosy+isinyand§+£+%= 1, then cos(f —vy) +

cos(y — a) + cos(a — B) is equal to
a) 3/2 b) —3/2 c) 0 d)1
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If @, B are the roots of the equation (x — a)(x — b) = 5, then the roots of the equation (x — a)(x — ) +
5=0are

a)a,b b) b, 5 c)aa d)a,b

If a, B,y are the roots of x3 + bx + ¢ = 0, then a?p + af? + %y + By? + y?a + ya? is equal to
a)c b) —c c) =3¢ d) 3c

E (z1 +2,) + \/zlzz| + E (z1 + 2,) — \/zlzz| is equal to

a) |z1 + 25| b) |z; — 25| c) lz1| + |22 d) |z1] — |22]
Letp, q € {1, 2, 3,4}.The number of equations of the form px? + gx + 1 = 0 having real roots, is
a) 15 b) 9 c)7 d) 8

The locus of the points representing the complex numbers z for which |z| =2 = |z —i| —|z+5i| =0is
a) A circle with centre at the origin

b) A straight line passing through the origin

¢) The single point (0, —2)

d) None of these

If a < 0, then the real values of x satisfying x? — 2a|x — a| — 3a? = 0 are

a) a(1-+v2),a(-1+V6)
b) a(l + \/i), a(l- \/g)
) a(l — \/i), a(l- \/g)
d) None of these

If the roots of the equation ax? — 4x + a? = 0 are imaginary and the sum of the roots is equal to their
product, then a =

a) -2 b) 4 c) 2 d) None of these
If the roots of the equation 4x3 — 12x? + 11x + k = 0 are in arithmetic progression, then k is equal to
a) -3 b) 1 c) 2 d)3

If at least one value of the complex number z = x + i y satisfy the condition |z + \/§| =+va? —3a+ 2and
the inequality |z + i\/§| < a, then

a)a>2 b)a=2 ca<?2 d) None of these
If the roots of ax? — bx — ¢ = 0 change by the same quantity, then the expression in a, b, ¢ that does not
change is
2 _ h—4 2 2 _
a) b* — 4ac b) c J b* + 4ac d) b* — 4ac
a? a a? a
The solution of set of the equation xlo8x(1-0)? = 9 jg
a) {—2,4} b) { 4} c) {0,-2,4} d) None of these
x+1 w w?
If w is a complex cube root of unity, then the value of | @ x + w? 1 |is
w? 1 X+ w
a) x3 b) 2x3 c) 3x3 d) None of these
The value of [\/E{cos(56°15’) + i sin(56° 15’)}]8 is
a)4i b) 8i c) 161 d)-161i
The real part of (1 — cos® + 2isin8)1is
1 1
3+ 5cosB 5—3cosB 3—5cosB 5+ 3cosB

Suppose the quadratic equations x? + px + ¢ = 0 and x? + rx + s = 0 are such that p, g, 7, s are real and
pr = 2(q + s). Then

a) Both the equations always have real roots b) At least one equation always has real roots

¢) Both the equation always have non-real roots d) At least one equation always has real and equal
roots

Ifi =+/—1, then
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365

334
4+5(——+l\/—) +3(——+h/_) is equal to

a)1—iV3 b) -1+ iV3 ) iv3 d) —iv3

The values of (16)1/4 are

a) +2,42i b) +4, +4i c) £1,+i d) None of these

: : . : I . 1 1, .3
Let z,, z,, z3 be three vertices of an equilateral triangle circumscribing the circle |z| = p Ifz; = 5t l% and

74,25, Z3 were in anticlockwise sense, then z, is

a)1+iv3 b)1-iV3 1 d) -1
The value of 4(cos 75°+l"SiI.1 75°) .
0.4(cos 30°+i sin 30°)
V2 V2
a) = ] b) 121 — (1—1) (1+l)
) 5@ +0 )5 -D \/— \/—

The value of a for which the sum of the squares of the roots of the equation x> —(a —2)x —a—1=0
assumes the least value, is

a) 0 b) 1 c) 2 d) 3
The amplitude of j_l\/—

T 21T T
a) § b) Z C) ? d) g

The value of p for which both the roots of the equation 4 x? — 20 px + (25 p? + 15 p — 66) = 0 are less
than 2, lies in

a) 4/5,2 b) —1,—4/5 ¢) 2,0 d) (—o0, —1)
If w is acomplex cube root of unity, then the value of sin {(wlo + w?)m — %} is
1 \/§ 1 1

a) — b) = ) —— d) =

) 7 ) ) N ) >
The modulus and amplitude of 2 are

1- (1 )2

a) V2 and % b) 1and 0 ¢) land d) land >

If both the roots of the quadratic equation x? — 2kx + k? + k — 5 = 0 are less than 5, then k lies in the
interval

a) [4, 5] b) (=0, 4) c) (6,) d) (5, 6]
Ifz = %, then z'* is equal to
a) 27 b) 27i c) 214 d) -27i
If the roots of the equation x3 + bx? + 3x — 1 = 0 from a non-decreasing H.P., then
a) b € (—3,) b)b=-3 c) b € (—o0,-3) d) None of these
Rational roots of the equation 2x* + x3 — 11x? + x + 2 = O are
1 1 1 1 1 3
a) —and 2 b)— 2 — — c) — A= »= _
)2 )2’2)4) 2 )2)2’314 )2P214l 2
The expression y = ax? + bx + c has always the same sign as, c if
a) 4 ac < b? b) 4 ac > b? c) ac < b? d) ac > b?

Let a, b, c be real number a # 0.If a is a root of a?x? + bx + ¢ = 0, B is aroot of a?x? — bx — ¢ = 0 and
0 < a < B, then the equation a?x? + 2bx + 2c¢ = 0 has a root of y that always satisfies

a+
a)y = 2'8 b)y=a+§ Ay=a da<y<p
The smallest positive integer n for which (1 + i)?" = (1 — i)?" is
a) 4 b) 8 J 2 d) 12
If 2a = —1 — iv/3 and 28 = —1 + i+/3, then 5a* + 58* + 7a~ 1! is equal to
a) -1 b) -2 0 d) 2

The solution set of the equation
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[4(1- 222 ) = [sa(1+ 242 20 )]s

39 27 ] .
1
) {3} 92 o2 {5}
572. The maximum distance from the origin of coordinates to the point z satisfying the equation |Z + §| =ais
a)%( a2+1+a) b)%( a2+2+a) C)%( a2+4+a) d) None of these
573. The solution of 6 + x — x? > 0, is
a)-l<x<2 b)-2<x<3 0 —2<x<-1 d) None of these
574.1f (cos B + isinB) (cos 20 + isin20) ... (cosnO + isinnB) = 1, then the value of 6 is
2mm 4dmm mn
a) Amm T D Vet D D+
575.1f q, B,y are the roots of the equation x3 — 6x2 + 11x + 6 = 0, then ¥, a?f + ¥ af’ is equal to
a) 80 b) 84 c) 90 d) —84
576. Let 74, Z9, Z3 be three complex numbers satisfying 2_11 + i + i = 0. Let z;, = 1 (cos a; + isinay) and wy, =
W for k = 1,2,3. If w;, w, and w5 are the affixes of points 4;, A, and A5 respectively in the
Argand plane, then AA;A,A; has its
a) Incentre at the origin
b) Centroid at the origin
c) Circumcentre at the origin
d) Orthocentre at the origin
5771 =2 = 5, find the value of |z|
a) 3 b) 4 c)5 d)e6
578.1f a and f are the roots of ax? + bx + ¢ = 0, then the equation ax? — bx(x — 1) + c¢(x — 1)2 = 0 has roots
a) @ ’L b)l_a’ﬂ C) @ ’L d)af-l-llﬁL1
l—-a1l-p a B a+1 f+1 a 5
579. The argument of the complex number 13__5,i is
a)m/3 b) /4 c) /5 d)m/6
580. If sin 8, sin a cos @ are in G.P., then the roots of x? + 2x cota + 1 = 0 are always
a) Equal b) Real c¢) Imaginary d) Greater than 1
581. If f(x) is a polynomial of degree n with rational coefficients and 1 + 2i,2 — /3 and 5 are three roots of
f(x) = 0, then the least value of n is
a)5 b) 4 c)3 d)e6
582. 1 #’(Cx_b) = xi—a + ﬁ, then a: b is equal to
a) 1:2 b) —2:1 c) 1:3 d) 3:1
583. v [1+2i N
If(x +iy) = \/;, then (x* + y#)“ is equal to
a)5 b) 1/5 c) 2/5 d)5/2
584. The number of real roots of f(x) = 0, where f(x) = (x — 1)(x — 2)(x — 3)(x — 4) lying in the interval (1,
3)is
a) 1 b) 2 c)3 d) 4
585. If z is a complex number, then |3z — 1| = 3|z — 2| represents
a) y-axis b) A circle
c) x-axis d) A line parallel to y-axis
586. The triangle with vertices at the points z;,z,, (1 — i)z; + i z, is

a) Right angled but not isosceles
b) Isosceles but not right angled
c) Right angled and isosceles
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d) Equilateral
1

Ifx = i =2sina,y =y +% = 2 cos f3, then x3y3 + 55 is

a) 2cos3(f —a) b) 2 cos3(f + a) c) 2sin3(f —a) d) 2sin3(B + a)
If o, B,y are the cube roots of p, p < 0 then for any x, y and z the values of%

a) w, w? b) —w, —w? c)1,-1 d) None of these
Ifp2 — p + 1 = 0, then the value of p3" can be

a)l b) -1 )0 d) None of these
Ifa = cos @ + isin 6, then E—Z is equal to

a) cotg b) cot 6 c) icotg d) itang

If z=r (cos 8 + isin @), then the value ofg + g is

a) cos 26 b) 2cos 26 c) 2cos 6 d) 2sin 6

In a give parallelogram, if the points P; and P, represent two complex numbers
%, and 3,, then the point P; represents the number

Y P
P2 Pl

o X
a) 71 + 2, b) 21 — 2, €) 21 X 3, d) 21 + 2,
If arg(z) = 6 then arg(2) is equal to
a)o—m b)ym —6 c) o d) -6
If z is a complex number, then the minimum value of |z| + |z — 1] is
a) 1 b) 0 9 1 d) None of these

2
The complex numbers sin x + i cos 2x and cos x — i sin 2x are conjugate to each other for
1

a)x =nm b)x=(n+i>n c)x=0 d) No value of x

If the equations x? + ax + b = 0 and x? + bx + a = 0 have a common root, then the numerical value of
a+bis

a)l b) 0 c) -1 d) None of these
IfS = {z S C:arg(;:—i) = g}, then S is
a) An ellipse b) A straight line c) Acircle d) A parabola

If b? > 4ac for the equation ax* + bx? + ¢ = 0, then all the roots of the equation will be real positive of
a)b>0,a<0,c>0 b)b<0,a>0,c>0 c)b>0,a>0,c>0 d)b>0,a>0c<0
Let z; and 3z, be two complex numbers with a and {3 as their principle arguments such that a + 3 > m, then
principal arg(z,3;) is given by

a)a+pB+m bJa+f—m c) a+B+2n d)a+p

Let w be a complex cube root of unity. If the equation |z — w|? + |z — w?|? = A represents a circle with
points representing w and w? as the end points of a diameter, then A =

a) 4 b) 3 c) 2 d)V2

Let 2sin?x + 3sinx —2 > 0 and x2 — x — 2 < 0, (x is measured in radians). Then x lies in the interval
T 57 5t T
— -1 — -1,2 -, 2

) (z.7) b) (-1,>) 9 (-1,2) ®(52)

One root of (1)'/3 is

2) ? b 1 +2\/§i g1 —4\/§i . —2\/§i
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604.
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608.

6009.

610.

611.

612.

613.

614.

615.

616.

617.

618.

If one of the root of the equation x2 + ax + 3 = 0 is 3 and one of the roots of the equation x> + ax + b = 0
is three times the other root, then the value of b is equal to
a) 3 b) 4 c) 2 d)1

4 2
If |z—4 — 3i| £ 1 and m and n are the least and greatest value of |z| and A is the least value ofx+x;+4 in

the interval (0, o) then A is equal to

a)m b)n cgm+n d) None of these
The harmonic mean of the roots of the equation (5 + ﬁ)xz — (4 + \/g)x +8+2V5=0is
a) 2 b) 4 c)6 d) 8

If a, b, c and u, v, w are complex numbers representing the vertices of two triangles such that ¢ =
(1-7r)a+rband w = (1 — r)u + rv, where r is a complex number, then the two triangles

a) Have the same area b) Are similar c) Are congurent d) None of these
The value of k for which the equation

3x2+2x(k* +1) +k*-3k+2=0

has roots of opposite signs, lies in the interval

a) (—,0) b) (—o0,—1) c) (1,2) d) (3/2,2)

The locus of point z satisfying Ree) = k, where k is a non-zero real number, is

a) A straight line b) A circle c) An ellipse d) A hyperbola
If z # 0 be a complex number and arg(z) = n/4, then
a)Re(z) =Im(2)only b)Re(z) =Im(z) >0 c¢) Re (z2) = Im (z?) d) None of these

If z1, Z5, ..., Z, are complex numbers such that |z;| = |z,| =...= |z,| = 1, then |z, + z,+... +2z,] is equal to
1 1 1
a) |212223 ... Zy | b) |z1| + |z5|+... +|z,] |l—+—+...+— dn
Zy 2 Zn
Ifz, = cos;—z + isin;—z,where r=1,2,3..,n, then rlll_r)rolo %y %3 33 ... By IS equal to
« a .
a) cosa+isina b) cos (E) — isin (i) c) el®/2 d) i/ eicx
If a, B and y are the roots of equation x3 — 3x%2 + x + 5 = 0, then y = Y a? + apy satisfies the equation
a)y>+y+2=0 b)y3—y2—y—-2=0
Ay +3y2—y—-3=0 d)y?+4y2+5y+20=0

If the roots of (z — 1)™ = i (z + 1)™ are plotted in the Argand plane, they are
a) On a parabola

b) Concyclic

c) Collinear

d) The vertices of a triangle

If n is a positive integer, then (1 + i)™ + (1 — i)™ is equal to

a) (\/i)n ’ cos (%) b) (\/f)n ’ sin (%) c) (\/E)nJr2 cos (%) d) (\/f)n+2 sin (%)
The roots of the equation (3 — x)* + (2 —x)* = (5 — 2 x)* are

a) All real

b) All imaginary

c) Two real and two imaginary

d) None of these

In which quadrant of the complex plane, the point 11+__211 lies?

a) Fourth b) First c) Second d) Third
If @, B are roots of ax? + bx + ¢ = 0, then the equation ax? — bx(x — 1) + c¢(x — 1)2 = 0 has roots
a l—a 1- a a+1 +1
1o % b) i c) . d) Ll
l—-al-p a B a+1'p+1 a B
in(®)+cos(X)—it
If the expression [Sm(zflzls(_z)(,:)]an(x)] is real then the set of all possible value of x is
Lsin| -
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619.

620.

621.

622.

623.

624.

625.

626.

627.

628.

629.

630.

631.

632.

633.

634.

635.

nm
a)nmw+ a b) 2nm o) > +a d) None of these

If x is an integer satisfying x> — 6x + 5 < 0 and x? — 2x > 0, then the number of positive values of x, is
a)3 b) 4 c) 2 d) Infinite

For any two complex numbers z; and 3, and any real numbers a and b; |az; — bz,|% + |(bz, + az,)|? is
equal to

a) (a® + b*)(1z1] + 122) b) (a® + b*)(1z1]* + |z21%)
c) (@® + b3 (1z11?> = |221%) d) None of the above
If a, B are roots of the equation 6x? — 5x + 1 = 0, then the value of tan™' a + tan™! S is
a)o n A1 s

) b) n ) d) >
If|z1] = |z3] = - = |3,| = 1, then the value of |z, + 3, + 23+...+2,]| is
a) 1 b) |z1| + |z2] +... 4124

1 1 1 d) None of these
A |—+—+..+—
31 2 3n
The value of Y5_; (sin# —icos #) ,is
a) -1 b) 0 c) —i d)i
The solution set of x2 + x + |x| + 1 < 0, is
a) (0, ) b) (—o0,0) )R d) ¢
Let w, = cos (27”) + isin (27”) ,i?2 = —1,then (x + yw; + zw3)(x + yw3 + zws) is equal to
a) 0 b) x? + y? + z2
) x*+y*+3z*—yz—2zx —xy d)x* +y?+ 22 +yz+zx +xy
The quadratic equation x2 + 15|x| + 14 = 0 has
a) Only positive solutions b) Only negative solutions
¢) No solution d) Both positive and negative solution
If a, B,y are the roots of the equation x> + ax? + bx + ¢ = 0,thena™t + 71 +y~1 =
a b b c

a) p b) - c) - d) P

The solution of the quadratic equation (3|x| — 3)? = |x| + 7 which belongs to the domain of definition of
the function y = \/x(x — 3) are given by
1

1 1 1
a)ia,iz b)—§,2 c) 5'_2 d)—g,—z
If ais a cube root of unit and is not real, then a3+ + 37+3 4+ 3"+5 has the value
a) —1 b) 0 c)1 d)3
The number of solutions of the equation z? + Z = 0 is
a) 2 b) 4 c)6 d)8
If log 5 (%) < 2, then the locus of 7 is
a) z] =5 b) |z| <5 c) |z| >5 d) None of these
If f(x) = 2x3 + mx? — 13x + n and 2, 3 are roots of the equation f(x) = 0, then the values of m and n are
a) -5,-30 b) -5, 30 c) 5,30 d) None of these

Let A, B and C represent the complex numbers z;, z,, z; respectively on the complex plane. If the
circumcenter of the triangle ABC lies at the origin, then the orthocentre is represented by the complex
number

a)z, +2z, — 23 b)z, +2z3— 27 C) z3+2z1— 2, d)z; +2z, + 23
Letx =a+ B,y = aw + fw?,z = aw? + Pw, w is an imaginary cube root of unity. The value of xyz is
a) a? + p? b) a? — p? c) a® + 3 d) a3 - p3
Letn = 2006!. Then
1 1 .
ogon Tiogn T T iogranen 1S equal to
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636.

637.

638.

639.

640.

641.

642.

643.

644.

645.

646.

647.

6438.

649.

650.

651.

a) 2006 b) 2005 ¢) 2005! 41
Ifa(p +q)?+2bpqg+c=0anda(p +7)?+ 2bpr +c = 0,thenqr =

2, ¢ 2, 2 2, 4 2 b

a)p +a b) p +c cp +b d)p +a

2zq . : . Z1—Zy 4 .
If —= is purely imaginary number, then is equal to

3z, Z1+2,
a) 3/2 b) 1 c) 2/3 d) 4/9
V4,3/4,Y4, Y4, ...to oo are root of equation
a)x?—4=0 b)x?—4x+6=0 ) x?—5x+4=0 d)x?-3x+2=0

Let x4, x, be the roots of the equation x? — 3x + p = 0 and let x5, x, be the roots of the equation x? —

12x + q = 0. If the numbers x4, x,, x3, x4 (in order) form an increasing G.P., then

a)p=2,q=16 b)p=2,q=32 c)p=4q=16 d)p=4,q=32

If the equation x? — 3kx + 2e21°8% — 1 = 0 has real roots such that the product of roots is 7, then the
value of k is

a)t1 b) 2 c)+3 d) None of these

If the product of the roots of the equation (a + 1)x? + (2a + 3)x + (3a + 4) = 0 is 2, then the sum of roots
is

a) 1 b) —1 c) 2 d) -2

Value of ¥5_, [sin (@) —icos (2’{7”)] is equal to

a) -1 b) 1 o0 d) None of these
If sina, sin B and cosa are in GP, then roots of x? + 2x cot f + 1 = 0 are always

a) Real b) Real and negative c) Greater than one d) Non-real

Let z; and z, be the roots of the equation z2 + pz + q = 0 where p, q are real. The points represented by
74, Z, and the origin form an equilateral triangle, if

a) p? = 3q b) p? > 3q c) p? < 3q d) p? = 2q
If 1, w, w? are the cube roots of unity, then (3 + w? + w*)® is equal to

a) 64 b) 729 c) 2 d)o
Ifz=x+iyandw = 12__liz,then |w| = 1 implies that in the complex plane

a) z lies on imaginary axis

b) z lies on real axis

c) z lies on unit circle

d) None of these

The number of real roots of the equation (x + 3)* + (x + 5)* = 16, is

a)o b) 2 c)3 d) 4

The solution set of the inequation |x + %| > 2,is

a) R — {0} b) R — {-1,0,1} c) R—{1} dR-{-1,1}

If Re (ZZ:}l) = %, then z is represented by a point lying on

a) Acircle b) An ellipse c) A straight line d) None of these
sin 4, sin B, cos 4 are in GP. Roots of x? + 2x cotB + 1 = 0 are always

a) Real b) Imaginary c) Greater than 1 d) Equal

.

If a, B are the roots of the equation ax? + bx + ¢ = 0, then the value of
aa+b  af+b

ac b1
a)? )

is equal to

c) ab d) b
c ac

652. A And B are two points on the Argand plane such that the segment AB is bisected at the point(0, 0). If the

point A4, which is in the third quadrant has principle amplitude 6, then the principle amplitude of the point
Bis
a) —60 b)yr -6 cf—-m dm+6
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654.

655.
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658.

659.

660.

661.

662.

663.

664.

665.

666.

667.

668.

2z . . . Z1—Zy| .
Ifals purely imaginary, then iz, 1S
2 3 4 d1
a) = b) = c) -
) 3 )2 ) 9
If (1 + k)tan? x — 4tanx — 1 + k = 0 has real roots tan x; and tan x,, then
a)k? <5 b)k?>6 c)k=3 d) None of these

If my, m,, m3 and m, respectively denote the moduli of the complex numbers 1 + 4i,3 +i,1 — i and 2 — 3,
then the correct one, among the following is

a)mg <m, <mg <my b)ym, <m3; <m, <my
my<m, <my<my dms; <m; <m, <my
If (cos @ + i sin 8)(cos 26 + isin 26) ... (cosnf + i sinnf) = 1, then the value of 8 is
2mn 4mn mn
3 nn+1) b) 4mm ) nn+1) d) nn+1)

Let 31, 3,, 33 be the affixes of the vertices of a triangle having the circumcentre at the origin. If z is the affix
of it's orthocentre, then z is equal to

Z31+32,+3 Z1t+2,+3
a) 1 32 3 b) 1 22 3 ¢) 24 + 5, + 25 d) None of these
If A, B, C are three points in the Argand plane representing the complex numbers z;, z,, z3 such that z; =
%, where A € R, then the distance of 4 from the line BC is
A
a) A b) —— a1 d)o

A+1
If the vertices of a quadrilateralbe A =1+ 2i,B = -3 +i,C = —2 —3iand D = 2 — 2i, then the

quadrilateral is

a) Parallelogram b) Rectangle ) Square d) Rhombus

If the roots of the equation (p? + q?)x? — 2q(p + r)x + (q% + r?) = 0 be real and equal, then p, g, r will be
in

a) AP b) GP c) HP d) None of these
The equation of the locus of z such that |§| = 2, where z = x + iy is a complex number, is
a)3x2+3y?+10y—-3 =0 b)3x%2 +3y2+10y+3=0

c) 3x2—-3y2—-10y -3 =0 d)x2+y2-5y+3=0

Ifz, = \/f(cos§+ isin%)

And z, = ﬁ(cos% + isin %), then |z, z,| is

a) 6 b) V2 ) V6 d)v3
IfRe (2) < 0, then the value of |1 + z + z% + --- + z™| cannot exceed
1 1
ajn b) n|z|™ + 1 c) |z —— d) [z|"+ —
|z] |z]

Let a, b be the solutions of x2 + px + 1 = 0 and ¢, d be the solutions of x2 + gx + 1 = 0.If (a — ¢)(b — ¢)
and (a + d)(b + d) are the solutions of x? + ax + = 0, then f equals

a)p+q b)p—q c) p* +¢q° d) q* - p?
The number of integral solutions of x? —3x — 4 < 0, is
a)3 b) 4 c)6 d) None of these

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

aym>3 b)-1<m<3 al<m<4 d-2<m<0
The roots of the given equation (p — q)x? + (¢ —r)x + (r —p) = O are
214 by ,1 g—L1 a1,

r—p bp—q pP—q pP—q
Let a, 3, § be the roots of x* + x2 + 1 = 0. Then, the equation whose roots are a?, §2,y?2,5% is
a)(x?2—x+1)?2=0 b)(x2+x+1)2=0 Ax*—x2+1=0 dx?+x+1=0
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683.

684.

The solution set of |[x? — 10| < 6, is

Ifx = \/3018 + /36 + V169, then the value of x is

a) 55 b) 44 c) 63 d) 42
If the roots of the given equation (cosp — 1)x? + (cosp)x + sinp = 0 are real, then
T
a) p € (—,0) b)p e(-3.7) ) pe,m d)p € (0,2m)

Let the two numbers have arithmetic mean 9 and geometric mean 4. Then, these numbers are the roots of
the quadratic equation

a)x?—18x—16 =10 b)x? —18x+16 =0
c)x?+18x—-16=0 d)x?+18x+16 =0
If « and f are the roots of the equation x? — x + 1 = 0 then a2°%? + 2099 js equal to
a) —2 b) —1 )1 d) 2
If x2 + px + q = 0 has the roots a and B, then the value of (a — )? is equal to
a) p? —4q b) (»p? — 4q)* c) p> +4q d) (»* + 49)*
The conjugate of complex number 24_—_3: is
2) 3i b) 11+ 10 5 11 —10i a) 2 +.3i

4 17 17 4i
Ifp,q,r arereal and p # g, then the roots of the equation (p — q)x?> + 5(p + @)x — 2(p — q) = r, are
a) Real and equal b) Unequal and rational
c) Unequal and irrational d) Nothing can be said

Lety = I%, then all real values of x for which y takes real values, are

a)—-1<x<2o0rx=>23 b)-1<x<3o0orx>2 c¢)Jl<x<Zorx=3 d) None of these
If x2/3 — 7x1/3 + 10 = 0, then the value of x is

a) {125} b) {8} c)@ d) {125, 8}
If one root of the equation x? — Ax + 12 = 0 is even prime while x? + Ax + u = 0 has equal roots, then u is
a) 8 b) 16 c) 24 d) 32
The locus of the points z which satisfy the condition arg (g) = % is
a) A straight line b) A circle c) A parabola d) None of these
1+w 0? -w

Thevalueof |1 + w2 w —w?|isequalto (w is an imaginary cube root of unity)

wtw o —w?
a)0 b) 2w c) 2w? d) —3w?

If the absolute value of the difference of the roots of the equation x? + ax + 1 = 0 exceeds V3a, then

a) a € (—oo,—1) U (4, )

b)a €[0,4)

ca €(—14)

d)a €[0,4)

Consider the following statements:

1. If the quadratic equation is ax? + bx + ¢ = 0 such that a + b + ¢ = 0, then roots of the equation ax? +
bx + ¢ = Owillbe 1,=.

2.1f ax? + bx + ¢ = 0 is quadratic equation such that a — b + ¢ = 0, then roots of the equation will be,

1<
'a
Which of the statements given above are correct?
a) Only (1) b) Only (2) c¢) Both (1) and (2) d) Neither (1) nor (2)

The equation
(x=—b)x—c)+ (x—a)(x—Db) + (x —a)(x —c) = 0 has all its roots
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688.

689.

690.

691.

692.

693.

694.

695.

696.

697.

698.

699.

700.

a) Positive b) Real c¢) Imaginary d) Negative
Let p and q be real numbers such thatp # 0,p3 # g and p® # —q. If @ and f are non-zero complex

numbers satisfying a + f = —p and a3 + B3 = q, then a quadratic equation having % and g as its roots is
a) @ +@)x? - (P° +2¢)x+ P> +q) =0 b) @° + x? — @° —29)x + P>+ @) =0
Q) (0 - x* = (5p* = 2q)x + (P> —q) = 0 d) (* — @x* — 5p* + 2)x + (P* —q) = 0

If & and B be the roots of the equation 2x? + 2(a + b)x + a? + b? = 0, then the equation whose roots are
(a + B)? and (a — B)?,is

a) x> —2abx—(a®?—-0b%)?=0 b) x? — 4abx — (a® — b?)?> =0

c) x2 —4abx + (a> —b?)? =0 d) None of these

The equation b z + b Z = ¢, where b is a non-zero complex constant and c is a real number, represents

a) Acircle

b) A straight line

¢) A pair of straight lines

d) None of these

The equation 3z + (2 — 3i)z + (2 + 3i)5 + 4 = 0 represents a circle of radius

a) 2 b) 3 c) 4 d)6

The value of i log(x — i) + i?m + i3 log(x + i) + i*(2tan"! x), (where,x > 0 and i = V—1), is

a)o b) 1 c) 2 d)3

If x =log, bc,y = log, ca, z = log, ab, then the value ofﬁ + ﬁ + 1—12 will be

a)x+y+z b) 1 c) ab+ bc+ca d) abc

If z; and z, are two complex numbers such that % = 1, then which one of the following is not true?
—4142

a) |zl =1,|z,1 =1 b)z, =e'®0€R )z, =e'%0€R d) All of these

The principle amplitude of (sin 40° + i cos 40°)° is

a) 70° b) —110° c) 110° d) —70°

If x satisfies |[x? — 3x + 2| + |x — 1] = x — 3, then

aA)xEP b) x € [1,2] c) x € [3, 0] d) x € (—o0, )

The value of Y8_, (siner” +icos ”T”) ,is

a) —1 b) 1 c) i d) —i

The centre and the radius of the circle

zZ+ (2 +3i)z+ (2 —3i)z+ 12 = 0 are respectively

a) —(2+30),(D) b) (3 + 2i),(1) c) B3+6i),(3) d) None of these

If @, B are roots of the equation ax? + bx + ¢ = 0, then the equation whose rootsare 2 a + 3 fand 3 a +
2B is

a)abx?—(a+b)ex+ (a+b)>=0

b)acx?—(a+c)bx+(a+c)?2=0

cacx?*+(a+c)bx—(a+c)bx—(a+c)>=0

d) None of these

The sum of the real roots of the equation

lx =2+ |x—2|-2=0,is

a) 4 b) 3 c) 2 d) 10

The values of x and y such that y satisfy the equation (x,y € real number) x? — xy + y? —4x — 4y +
16 =0is

a) 4,4 b) 3,3 c) 2,2 d) None of these
Ifloggs(x — 1) <loggge(x — 1), then x lies in the interval
a) 2, b) (1, 2) c) —2,—1 d) None of these
lfzz—x > L, then

2x%+5x+2 x+1
a)—-2>x>-1 b)-2>x>-1 0 —2<x<-1 d-2<x<-1
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701. The approximate value of Y28 is
a) 3.0037 b) 3.037 ¢) 3.0086 d) 3.37

702. 2 = g, then the locus of z is
a) A straight line b) A circle c) A parabola d) An ellipse
703. Ifz = x + iy, then area of the triangle whose vertices are points z,iz,z + iz is
a) = IZI2 b) — IZI2 c) |z|? d) > IZI2

704. Ifroots of the equation ax? + bx + ¢ = 0; (a, b, c € N) are rational numbers, then Wthh of the following
cannot be true?
a) All a, b, c are even b) All a, b and c are odd
c) b is even while “a’and ‘¢’ are odd d) None of the above

705.1f [a;] < 1,4; = 0fori =1,2,...,nand A; + A, + -+ 4, = 1, then the value of |[A;a; + A,a, + -+ 1,,a,]
is
a) Equalto 1 b) Less than 1 c) Greater than 1 d) None of these

706. If a, B be the roots of the quadratic equation ax? + bx + ¢ = 0 and k be a real number, then the condition
sothat a < k < B is given by

a)ac >0 b) ak? + bk +c =0 c)ac<0 d) a’k? + abk + ac < 0
707.1f x = 2 + 22/3 4+ 21/3 then the value of x3 — 6x2 + 6x is

a)3 b) 2 c)1 d) None of these
708. If the complex numbers z;, z,, z; are in AP, then they lie on

a) A circle b) A parabola c) A straight line d) An ellipse
709. If z be a complex number, then |z — 3 — 4i|? + |z + 4 + 2i|? = k represents a circle, if k is equal to

a) 30 b) 40 c) 55 d) 35
710. |6i =3i 1

If| 4 3i —1|=x+1iy, then

20 3 i

aJx=3y=1 b)x=1y=3 c)x=0y=3 d) None of these
711. If the roots of the equation ax? + bx + ¢ = 0 of the form % and ﬂ ,then (a + b + ¢)? is equal to

a) 2b% —ac b) Z a c) b? — 4ac d) b? — 2ac
712. 1+sin§+icos§ n

The smallest positive integral value of n such that [m] is purely imaginary, is equal to
8 8

a) 4 b) 3 c) 2 d) 8

713. The locus of the point z = x + iy satisfying |:—Z| =1lis
a) x-axis b) y-axis Ay=2 d)x=2

714. If the roots of the equation gx? + px + q = 0 are complex, where p, q are real, then the roots of the
equation x2 — 4gx + p? = 0 are

a) Real and unequal b) Real and equal ¢) Imaginary d) None of these
715.If e€95* — e795* = 4, then the value of cos x is
a) log,(2 + V5) b) —log,(2 + V5) c) log,(—2 + V5) d) None of these

716.
12 — /68 + 48v2 is equal to

a)v2 -3 b) 2 ++2 <) 2—-+2 d) 6 —2v8

717.The area of the triangle whose vertices are represented by the complex number 0, 3, ze'%, (0 < a < 1)
equals
a) - |Z|2cosa b) - |Z|2 sin ) = |Z|251n0‘C05°‘ d) 5 |Z|2

718. The general value of 6 which satlsﬁes the equation (cos 9 + isin 0)(cos 30 + isin 3 6) (cos50+isin50)...
(cos(2n —1)0 +isin(2n —1)8 = 1) is
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7109.

720.

721.

722.

723.

724.

725.

726.

727.

728.

729.

730.

731.

732.

733.

L (r—Dm 2r+1) 2rm
Y ST N R
The solution set of the inequation |x — 1| + |x — 2| + |x — 3| = 6, is
a) [0, 4] b) (—o0, —2) U [4, ) c) (—o0,0] U [4, ) d) None of these

If the centre of a regular hexagon is at the origin and one of its vertices on argand diagram is 1 + 2i, then
its perimeter is

a) 2v5 b) 6v2 c) 4V5 d) 6v5

If a and B are different complex numbers with || = 1 then |IB_;0_33| is equal to

a) 0 b) 1/2 g1 )2

If a, B,y are the roots of the equation x3 + 4x — 1 =0,then (a + f)" 1+ (B +¥) "t + (y + ) lis equal to
a) 2 b) 3 Q) -4 45

Which of the following statement is true?

(i) The amplitude of the product of the two complex numbers is equal to product of their amplitudes
(ii) For any polynomial f(x) with real coefficients imaginary rosts always occur in conjugate pairs

(iii) Order relation exists in complex numbers whereas it does not exist in real numbers

(iv) The values of w used as a cube root of unity and as a fourth root of unity are different

a) (i) and (ii) only b) (i) and (iv) only c) (iii) and (ii)only d) (i), (ii) and (iv) only
The solution of the equation

x%-8 8—x?
(3 + 2\/7) + (3 + 2\/7) = 6 are
a) 3+2v2 b) +1 c) +3v3,+2v2 d) £3,+V7
The value of a for which one root of the quadratic equation (a? — 5a + 3)x? + (3a — 1)x + 2 = 0 is twice
as large as the other, is
a) 2/3 b)-2/3 c)1/3 d)-1/3

Given that tan A and tan B are the roots of x2 — px + g = 0, then the value of sin?(4 + B) is
2 2 2 2

p q q p
a) ————— b) —— ) ———— d
)pz(l—q)z )p2+q2 )pz—(l—qz) )p2+q2
If square root of —7 + 24i is x + iy, then x is
a) 1 b) £2 c) £3 d) +4

If the points z;, z,, z; are the vertices of an equilateral triangle in the Argand plane, then which one of the

following is not correct?
1 1 1

a) + + =0
Zy—Zy Zp—2Z3 Z3—7

b) z2 + 2% + 25 = 212y + Zy23 + 237,
) (71— 22)* + (2, — 23)* + (23 —2)* = 0
d)z3 + 23 +23 +32,2,2; =0

If (1+l:)x =1, then

1-i
a) x = 4n, where n is any positive integer b) x = 2n, where n is any positive integer
c) x = 4n + 1, where n is any positive integer d) x = 2n + 1, where n is any positive integer
If z = x + iy is a variable complex number such that arg;:—i = %, then
a)x?—y?-2x=1 b)x2+y?—-2x=1 A xt+y?-2y=1 dx?+y*+2x=1
If sin a, cos a are the roots of the equation ax? + bx + ¢ = 0, then
a)a?—b%+2ac=0 b) (a —¢)? = b? + (2 c) a?+b?—-2ac=0 d)a?+b*+2ac=0

Argument of the complex number (_21;31) is

a) 45° b) 135° c) 225° d) 240°
If the equation ax? + 2 bx — 3 ¢ = 0 has no real roots and % < a+ b, then
a)c<o0 b)c>0 c)c=0 d)c=0
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734.

735.

736.

737.

738.

739.

740.

741.

742.

743.

744.

745.

746.

747.

748.

If the roots of the equation ﬁ + ﬁ = % are equal in magnitude but opposite in sign, then their product is
2) %(az +b?) b) —%(az +b?) 5 %ab a) —%ab

The conjugate of the complex number % is

a)l—i b)1+i c)—1+i d)—1-i

The complex number z = x + iy, which satisfy the equation |Z—:| = 1lieson

a) Real axis b) Theliney =5

c) A Circle passing through the origin d) None of the above

. x\ . 1 b4
The equation 2 cos? (5) sin? x = x? + —,0<x <-has

a) No real solution

b) One real solution

c) More than one real solution
d) None of these

s PR s . .
If z, = cos {m} + isin {m} forn = 1,2,3, ..., then the valu of lim(z; z, ..., z,,) is

1—1i — i —1—i 1+

) b Lt iv3 . iv3 "
V2 VZ V2 V2
. a+ib 2 2.

Ifx+iy= /Cﬂ,d, then x“ + y“ is equal to

a? — b? a? + b? a’? + b? d) None of these
a) — b)— — c)

c? +d? c? +d? c? —d?
arg (Z) is equal to
a) T — arg(z) b) 21 — arg(z) c) m+ arg(z) d) 2m + arg(2)

Consider the following statements :

I.  The points having affixes 31, 35, 33 from an equilateral triangle, iff

1 1 1
+ + =0
Z1—%2 3233 33— 2

Il. If zis a complex number, then e? is periodic.

. If | 21| = |z,| and arg (?) =m,thenz, + 3, = 0.
2

Which of the statements given above are correct?
a) (1and (2) b) (2)and (3) c) (3)and (1) d) All (1), (2) and (3)

1

The jointofzy =a+ibandz, = passes through

—-a+ib
a) Origin b)z=1+i0 c)z=0+1i d)z=1+i
The equation (cosp — 1)x? + cosp x + sinp = 0, in variable x, has real roots. Then, p belongs to the
interval

T

a) (0,2m) b) (~,0) 9 (-3.3) d) (0,m)
If the roots of the equation x? + a? = 8x + 6a are real, then a belongs to the interval
a) [2,8] b) [-2, 8] c) [-8,2] d) None of these
Ifz; =14 2iand z, = 3 + 5i, then Re [Z;2, /2;] is equal to
a) -31/17 b) 17/22 c)-17/31 d) 22/17

21
The value of log, logs ...10g;00 10092”"  is equal to
a)0 b) 1 c) 2 d) 100!
If the difference between the roots of the equation x? + ax + 1 = 0 is less than v/5, then the set of possible
values of a is
a) (-3,3) b) (=3, ) c) (3, ) d) (=0, =3)

Z1-2Z
L 2| = 1, then
Zl+Zz

If z; and z, are two complex numbers such that
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749.

750.

751.

752.

753.

754.

755.

756.

757.

758.

759.

760.

761.

762.

763.

a)z; =kz,,kER b)z, =ikz, k €ER C) z; =2, d) None of these
Let a and B be two fixed non-zero complex numbers and 'z’ a variable complex number. If the lines aZ +
@z+1=0andBz+ pz—1=0aremutually perpendicular, then

aA)aB+af=0 b)ap—ap=0 Qap—aB=0 dDaf+ap=0
If b and c are odd integers, then the equation x? 4+ bx + ¢ = 0 has

a) Two odd roots

b) Two integer roots, one odd and one even

¢) No integer roots

d) None of these

Consider the following statements:

1. If the ratio of roots of the quadratic equation ax? + bx + ¢ = 0 be p: q, then pqb? = (p + q)?ac.

2. If the roots of ax? + bx + ¢ = 0 are a and B, then the roots of cx? 4 bx +a = 0 will be%,ﬁ.

3. The roots of the equation ax? + bx + ¢ = 0 are reciprocal to a’x? + b'x + ¢’ = 0,if (cc’ — aa’)? =
(ba' —cb")(ab' — bc").
Which of the statements given above are correct?

a) (1) and (2) b) (2) and (3) c) (1) and (3) d) All (1), (2) and (3)
Locus of z, ifarg (zTi) = g, is
a) A circle b) A semi circle c) A straight line d) None of these
If x, x,, x5 are distinct roots of the equation ax? + bx + ¢ = 0, then
a)a=b=0,c€R b)a=c=0,b€R c) b2—4ac >0 da=b=c=0
If (1 — p) is aroot of quadratic equation x? + px + (1 — p) = 0, then its roots are
a)o,1 b)-1,1 c)o,-1 d)-1,2
If w is a complex cube root of unity, then the value of 0% + w% + w!%1 is
a) 1 b) -1 c)3 d)o
The value of ‘¢’ for which |a? — f?| = 7/4, where a and f are theroots of 2x? + 7x + ¢ = 0, is
a) 4 b) 0 c)6 d) 2
If cosa + cos B+ cosy = sina + sin § + siny = 0, then cos 3a + cos 38 + cos 3y equals
a)o b) cos(ax + B + ) c) 3cos(a+B+7Y) d) 3sin(a + B +7v)
If z, and z, are two nth roots of unity, then arg (z—:) is a multiple of
a) nmw b) 3_7T o) 2_” d) None of these
n n
If the roots of a;x? + b;x + ¢; = 0 are a;, B; and those of a,x? + b,x + ¢, = 0 are a, B, such that a; a, =
B1 B2 =1, then
2) @ _ by _a b)ﬂ _ by _a O a1, = byb, = cic, d) None of these
a, b, ¢ c;, by a,
Ifa + b + ¢ = 0, then the roots of the equation 4ax? + 3bx + 2c = 0 are
a) Equal b) Imaginary c) Real d) None of these

z—3\/§)

If z is a complex number in the Argand plane such that arg (m

a)lz—-3i|l=6

b) |z —3i| =6,Im(z) >0

A lz-3il=6Im(z) <0

d) None of these

If sin & and cos a are the roots of the equation px? + gqx + r = 0, then

a)p?+q?—2pr=0 b)p?—q?+2pr=0 Q) p>—q?—2pr=0 d)p?+q%+2qr=0

-5
The equation xalogz ¥ +(log )73 _ V2 has
a) At least one real solution b) Exactly three real solution
c) Exactly one irrational solution d) All of the above

= g then the lous of z is
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764 1f 7 = x + i y, then the equation |ZZZ+_11| = m does not represent a circle when m =
a) 1/2 b) 1 c) 2 d) 3
765. 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 zz3 + zz3 = 350 is
a) 48 b) 32 c) 40 d) 80
766.1f (a, +iby)(ay +iby) ..(a, +ib,) =A+iB,then (a? + b?)(a3 + b?) ...(a? + b2) is equal to
a)1l 1 1
) b) A2 + B? ) A+B Q)5+
767. The complex numbers sin x + i cos 2x and cos x — i sin 2x are conjugate to each other for
1
a)x =nm b)x=(n+§>rr c)x=0 d) No value of x
768. The number which exceeds its positive square roots by 12, is
a)o9 b) 16 c) 25 d) None of these
769. The solution set of the inequation ljz—:zl <0,is
a) (2,00) b) (0, 2) o R d) (-2,2)
770. The product of all values of (cos & + i sin a3/%) is
a)l b) cosa +isina
c) cos3a + isin3a d) cos 5a + i sin 5a
771.0f a = cosa + isina, b = cosf3+isinf,c = cosy+ isinyand §+£+%= 1, then cos(B —v) +
cos(y — ) + cos(a — B) is equal to
3 3
a) > b) > )0 d1
2 2
772.1f 2_;;6 can be expanded in the ascending powers of x, then the coeficient of x3 is
1 1
] Nl o 7L o Tt
648 648 648 648
773.1fa = cos 6 + i sin 0, then iJ_r—Z is equal to
6 6 6
a) i cot— b) itan— ) icos— d) i —
)lcot2 )ltan2 )lcos2 )Lcosec2
774 The points in the set {Z € C:arg (ZZ__:l) = %} (where C denotes the set of all complex numbers) lie on the
curve which is a
a) Circle b) Pair of lines c) Parabola d) Hyperbola
775. The number of solution of log,(x — 1) = log,(x — 3) is
a)3 b) 1 c) 2 d)o
776.1fcosa + 2cos3+ 3 cosy =sina + 2sin§ + 3siny = 0, then the value of sin3 ¢ + 8sin3  + 27sin3 yis
a) sin(a+ B +vy) b) 3sin(a + B +v) c) 18sin(a + B +7y) d) sin(a + 2B + 3y)
7771 f(x) = h=2 (x — i) (x — %) , then the product of roots of f(x) = 0asn — oo, is
a) -1 b) 0 1 d) None of these
778.1f 3p? = 5p + 2 and 3g? = 5q + 2 where p # g, then the equation whose roots are 3p — 2q and 3q — 2p is
a) 3x2 —5x — 100 =0 b) 5x% + 3x + 100 = 0
c) 3x2 —5x +100 =0 d)3x2 +5x —100 =0
779.1f a, b, c € R and the equations ax? + bx + ¢ = 0 and x3 + 3x2 + 3x + 2 = 0 have two roots in common,
then
aJa=b=#c b)a=b=—c cda=b=c d) None of these
780. Which of the following is a fourth root 0f§ + i??
. b) i T T 4 ci Vi
a) cis 7 ) cis > c) cis G ) cis 3
781. Number of integer roots of the equation (x + 2)(x + 3)(x + 8)(x + 12) = 4x? is
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782.

783.

784.

785.

786.

787.

788.

789.

790.

791

792.

793.

794.

795.

796.

797.

798.

799.

800.

a)o b) 4 c) 2 d) None of these

2_
If the roots of ax? + bx + ¢ = 0 are a, f and the roots of Ax? + Bx +C =0area — k, B — k,then iz_i':g is
equal to
a) 0 b) 1 A\? a2
9 () 9 (3)
522 . . . 221+322 .
lfrz1 is purely imaginary, then the value of 22,32,
a) 37/33 b) 2 )1 d)3
If aroot of the equation ax? + bx + ¢ = 0 be reciprocal of a root of the equation a’x? + b'x + ¢’ = 0, then
a) (cc’' —aa')? = (ba’ — cb')(ab’ — bc") b) (bb’ — aa’)? = (ca’ — bc")(ab’ — bc')
) (cc’' —aa')? = (ba’' + cb')(ab’ + bc") d) None of the above
If |z + 8| + |z — 8] = 16, where z is a complex number, then the point z will lie on
a) Acircle b) An ellipse c) A straight line d) None of these
If one root of the equation x2 + (1 — 3i)x — 2(1 + i) = 0 is —1 + i, then the other root is
a) =1 —i by T Q) i d) 2i

2
The sum of non-real roots of the equation

(x2+x—-2)(x*+x—-3) =12,is

a) 1 b) —1 c) —6 d)6

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

a) 49/4 b) 4/49 c) 4 d) None of these
If@ = @, then x belongs to the interval

a) (2, ) b) [2, o0) c) (—oo,2] d) None of these
If ax? + bx — c is divisible by x? + bx + ¢, then 'a’ is a root of the equation

a)cx?—bx—1=0 b)ax?—bx—1=0 c) bx? —ax—1=0 d) None of these
If p and q are the roots of the equation x? + px + q = 0, then

ajp=1 b)p=1or0 c)p=-2 dp=-2o0r0

If4 < x <9, then
a)(x—4)x—-9 <0 b)(x—4)(x—9) =0 ) (x—4Hx-9)<0 dx—-—4)x—-9) >0
The number of real solutions of the equation

6—x )

x2—4=2+x+2'ls

a)l b) 2 )0 d) None of these
For any complex number z, the minimum value of |z| + |z — 1] is

a)o b) 1 c) 2 d)-1

The difference between two roots of the equation x3 — 13x2 + 15x + 189 = 0 is 2. Then the roots of the
equation are

a)-3,7,9 b) -3,-7,-9 c) 3,-57 d)-3,-7,9

If |z + 4| < 3, then the greatest and the least value of |z + 1| are respectively

a) 6,-6 b) 6,0 c)7,2 d)o,-1

The number of roots of the equation x — ﬁ =1- ﬁ is

a)l b) 2 c)0 d) Infinitely many
The equation zz + (4 — 3i)z + (4 + 3i)Z + 5 = 0 represents a circle of radius

a)5 b) 2+/5 c) 5/2 d) None of these
The number of solutions for the equation x? — 5|x| + 6 = 0 is

a) 4 b) 3 c) 2 d)1

If one root is square of the root of the equation x2 + px + ¢ = 0, then the relation between p and q is
a)p®’-@Bp—1q+q*=0 b)p® —qBp+1) +¢*=0
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801.

802.

803.

804.

805.

806.

807.

808.

809.

810.

811.

812.

813.

814.

815.

816.

817.

818.

AJp’+q@Gp-1D+q*=0 d)p®+qBp+1+q°=0

If the roots of the equation 8x3 — 14x2? + 7x — 1 = 0 are in GP, then the roots are

a) 1 11 b)2,4,8 c) 3,6,12 d) None of these
'2°4

The values of x and y such that y satisfy the equation (x,y € real numbers) x2 — xy + y2 — 4x — 4y +

16 =0is

a) 4,4 b) 3,3 c) 2,2 d) None of these
If a, B are the roots of the equation ax? + bx + ¢ = 0, then the equation whose roots are a + % and 8 + %,
is
a)acx’+(a+c)bx+(a+c)?=0 b)abx?+ (a+c)bx+(a+c¢)>=0
cacx®*+(a+hb)ex+(a+c)?>=0 d) None of these
s .. s .
The real part of [1 + cos (E) + isin (E)] is
a) 1l 1 1 T 1 T
) b) > c) 5 cos (ﬁ) d) 5 cos (g)
If 1, w, w? are the cube roots of unity, then
1 wTL wZTL
A= " @2" 1 |isequalto
w2n 1 ™

a)0 b) 1 ) w d) w?
If both the roots of the equation ax? + bx + ¢ = 0 are zero, then
a)b=c=0 b)b=0,c#0 c)b#0,c=0 d)b#0,c#0
If the roots of the equation x? — px + q = 0 differ by unity, then
a) p? =4q b)p?=4q+1 Q) p?=4q-1 d) None of these
If|zl =1landw = % (where z # —1), then Re(w) is
2) 0 by — Q-QL+—¥L— QY2

|z + 1] z+ 11|z + 1) Iz + 12

e . 1+\" 2 . 4 (1+x? .
The least positive integer n for which (E) = —sin 1 (7) ,where x > 0, is
a) 2 b) 4 c) 8 d) 12
If a, B,y are the roots of the equation x3 + x + 1 = 0, then the value of a3 + 53 + y3 is
a)0 b) 3 c) -3 d)-1
Let z be a complex number (not lying on x-axis) of maximum modulus such |z + §| = 1. Then,
a)lm(z) =0 b)Re (z) =0 c)amp (z) =m d) None of these
If x = cisaroot of order 2 of a polynomial f(x), then x = c is also a root of the polynomial
a) f'(x) b) f"(x) c) f'""(x) d) None of these
Ifcosa+2cosB+3cosy =sina+2sinf+3siny=0anda++y=0,thencos3 a+
8cos3 B+ 27cos3y =
a) 0 b) 3 c) 18 d) —-18
If w is a complex cube root of unity, then the value of a+bw+cwz a+bw+cwz i
ctaw+bw bt+cw+aw

a) 1 b) 0 c) 2 d) -1
Let f(x) = ax? + bx + c,a # 0 and A= b? — 4ac.Ifa + ,a? + f? and a® + 32 are in GP, then
a)A= 0 b) bA= 0 c) cA=0 d)bc#0
If i = V=1 and n is a positive integer, then i™ + i"*1 + {"*2 4 {™*3 js equal to
a) 1 b) i c) i d)o
The additive inverse of 1 — i is
a) 0+ 0: b) -1+ c)—1+i d) None of these

The equation x? — 2v/2kx + 2e21°8% — 1 = 0 has the product of roots equal to 31, then for what value of k
it has real roots?
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8109.

820.

821.

822,

823.

824,

825.

826.

827.

828.

829.

830.

831.

832.

833.

834.

835.

a) 1 b) 2 c) 3 d) 4

The locus of the point z which satisfy the condition arg (g) = %, is

a) A straightline b) A circle c) A parabola d) None of these
(=V3+3i)(1-0) . . .

The complex number N IO D) when represented in the Argand daigram is

a) In the second quadrant b) In the first quadrant

¢) On the y-axis (imaginary axis) d) On the x-axis (real axis)

Ifa, b, c are in G.P., then the equations ax? + 2bx + ¢ = 0 and dx? + 2ex + f = 0 have a common root if
2, 3, ! are in

a' b’ c

a) A.P. b) G.P. c) H.P. d) None of these

Thevalueof\/8+2\/8+2 8+ 2V2,is

a) 10 b) 6 c) 8 d) 4

Let a, B be the roots of x? — 2x cos ¢ + 1 = 0, then the equation whose roots are a”, 8%, is
a) x> —2xcosnp—1=10 b) x? —2xcosnp +1 =0

c) x2 —2xsinnp+1=0 d)x? +2xsinng—1=0

(cos B+isin )%
(sin8+icos 8)5
a) cosf —isinf b) sinf —icos 6 c) cos 96 — isin 96 d) sin98 — i cos 96

The equations ax? + bx + a = 0 and x3 — 2 x? + 2 x — 1 = 0 have 2 roots in common. Then, a + b must
be equal to

is equal to

a)l b) -1 o0 d) None of these
If the roots of the equation (a? + b2)x? — 2 b(a + ¢)x + (b? + ¢?) = 0 are equal then a, b, c are in
a) G.P. b) A.P. c) H.P. d) None of these

If at least one root of the equation x3 4+ ax? + bx + ¢ = 0 remains unchanged, when a, b and c are
decreased by one, then which one of the following is always a root of the given equation?

a) 1 b) —1
¢) w, an imaginary cube root of unity d)i
IfRe (2_8 l) = 0, then z lies on the curve

z+6

a)x’+y*+6x—8y=0

b)4x —3y+24=0

Q) x2+y2—-8=0

d) None of these

Ifa # fand a? = 5a — 3,82 = 5 B — 3, then the equation having /g and 8/« as its roots is
a)3x2419x+3=0 b)3x2—-19x+3=0 ¢)3x2-19x—-3=0 d)x?—-16x+1=0
If the cube roots of unity are 1, w, w?, then the roots of the equation (x — 2)3 + 27 = 0 are

a)-1,-1,-1 b) -1, —w, —w? c) -1,2+3w,2+3w? d)-1,2-3w,2—3w?
If the equation 2x2 + 3x + 54 = 0 and x2 + 2x + 31 = 0 have a common root, then 1 is equal to

a)o0 b) —1 c)0,—-1 d)2,-1

If z is a complex number in the Argand plane, then the equation |z — 2|2 + |z + 2|? = 8 represents

a) A parabola b) An ellipse c) A hyperbola d) A circle

Let a and B be the roots of the equation x? + x + 1 = 0. The equation whose roots are a'%, 87 is
a)x?—x—-1=0 b)x?—x+1=0 Ax2+x—-1=0 d)x?2+x+1=0

If & and B are the roots of the equation x? — 6x + a = 0 and satisfy the relation 3a + 28 = 16, then the
value of a is

a) -8 b) 8 c) -16 d)9
The values of x satisfying |x — 4| + |x — 9| =5 is
a)x =49 b)4<x<9 c)x<4orx=9 d) None of these
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836.

837.

838.

839.

840.

841.

842,

843.

844.

845.

846.

847.

848.

849.

850.

851.

852.

853.

Leta, = i®™*D* where i =vV—1andn = 1,2, 3, ...Then the value of a, +az +as+...+aysis

a) 13 b) 13 + i ) 13 —i d) 12
Forn=6k k€ Z, (l_ziﬁ)n + (_1_;._\/5)71 has the value
a) -1 b) 0 )1 d) 2

L n
A value of n such that (? + %) =1is
a) 12 b) 3 c) 2 d)1
The number of integral solutions of xz+1 >1is

x4+2 4

a)l b) 2 c)5 d) None of these
If @ and f are the roots of x? + 5x + 4 = 0, then the equation whose roots are aTH, % is
a)9x%2+3x+2=0 b)9x%2 —-3x—-2=0 ) 9x?2+3x—2=0 d)9x?—-3x+2=0
Real roots of the equation k, x% + 5|x| + 4 = 0 are
a)l,-1 b) 2,0 c)0,1 d) None of these
If & and B are the roots of the equation ax? + bx + ¢ = 0,then (1 + a + a?) (1 + B + p?) is equal to
a) Zero b) Positive c) Negative d) None of these
Ifa+iB=tan"1(z),z = x + iy and a is constant, the locus of 'z’ is
a)x?+y?+2xcot2a=1
b)cot2 a(x? +y?) =1+x
) x> +y?+2ytan2a =1
d)x?+y2+2xsin2a=1
Both the roots of the given equation
x—a)(x—b)+ (x—b)(x—c)+ (x—c)(x —a) = 0 are always
a) Positive b) Negative c) Real d) Imaginary
The roots of 4x2 + 6px + 1 = 0 are equal, then the value of p is
a) 4/5 b) 1/3 c) £2/3 d) 4/3

e . 25 . . .
The complex number z satisfies the condition |z — ;| = 24. The maximum distance from the origin of

coordinates to the point z is

a) 25 b) 30 c) 32 d) None of these
If (x + 1) is a factor of x* — (p — 3)x3 — (3p — 5)x? + (2p — 7)x + 6, then the value of p is

a) 4 b) 2 01 d) None of these
Ifa, b, c arereal and x3 — 3b%x + 2¢3 is divisible by x — a and x — b, then

a)a=—-b=—c

b)a = 2b = 2¢

cJa=b=cora=-2b=-2c

d) None of these

Ifa,b,carein A.P.and if (b — c)x? + (c —a)x + a— b = 0and 2(c + a)x? + (b + c)x = 0 have a common
root then

a) a?,b?,c? arein A.P. b) a?,c?,b? are in A.P. c) a?,c?, b? arein G.P. d) None of these

Let z and w be two complex numbers such that |z| < 1, |w| < 1and |z + iw| = |z — | = 2. Then, z is equal
to

a)lori b) i or —i c) lor-1 d)ior—1
2
If10g an 300 (%) < =2, then
a) |z| < 3/2 b) |z| > 3/2 c) lz| > 2 d)|z| <2
If x? + px + 1 is a factor of the expression ax® + bx + ¢, then
a)a’+c?=-ab b) a? — c? = —ab c)a’?—c?=ab d) None of these
If z,, z, are two complex numbers such that Im (z; + z,) = 0,Im (z;z,) = 0, then
a)zy = —2 b)z, =z, ) z; =z, d) None of these
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854.

855.

856.

857.

858.

859.

860.

861.

862.

863.

864.

865.

866.

867.

868.

869.

870.

The system y***7¥+12) = 1 and x + y = 6,y > 0 has
a) No solution

b) One solution

¢) Two solution

d) More than 2 solutions

2 _
The set of all real values of x for which Bx7+16x—51 < 3,is
(2x-3)(x+4)

a) (3/2,5/2) b) (—4,-3) c) (—4,-3) U (3/2,5/2) d) None of these
If w(# 1) be a cube root of unity and (1 + w?)™ = (1 + w*)™, then the least positive value of n is
a) 2 b) 3 c)5 d)e6

How many roots of the equation x — x—il =1- xZTl have?

a) One b) Two c) Infinite d) None of these

If g (x) and h(x) are two polynomials such that the polynomial P(x) = g(x3) + x h(x?3) is divisible by x? +
x + 1, then which one of the following is not true?

a)g(1) =h(1) =0 b) g(1) = h(1) # 0 c) g(1) = —h(1) d) g(1) +h(1) =0
The maximum number of real roots of the equation x?® — 1 = 0 is
a) 2 b) 3 cn d) 2n

Given that ‘a’ is a fixed complex number, and A’ is a scalar variable, the point z satisfying z = a(1 + i})
traces out

a) A straight line through the point ‘a’

b) A circle with centre at the point 'a’

c) A straight line through the point ‘a’ and perpendicular to the join 0 and that point 'a’

d) None of these

The complex numbers z;, 3,, 33 are the vertices of a triangle. Then the complex number z which makes
the triangle into a parallelogram, is

a) Z1+2, — 23 b) 21— %3+ 23 C) Ty + 33— 3 d) All of these
If a and b are the non-zero distinct roots of x? + ax + b = 0, then the least value of x? + ax + b is
2 9 9 d)1

a) — b) — c) ——

) 3 )4 ) 4
If z;, z, are two complex numbers satisfying % = 1,|z,| # 3, then |z, ]| is equal to

T4142
a)1l b) 2 c)3 d) 4
1+i 1—i i
The value of the determinant |1 — i i 1+ i|,wherei =+v—-1is
i 14+i 1-—i
a) 7+ 4i b) 7 — 4i c)4+7i d)4-7i
Ifw = —Z-and |w| = 1, then z lies on
Z—;l
a) A parabola b) A straight line c) Acircle d) An ellipse
The value of 1283 5x10825 2710849 7 ;
loggs 3
2

a)1l b) 6 9 : d)3

The value of 'k’ for which one of the roots of x> — x + 3 k = 0, is double of one of the roots of x> — x + k =
Ois

a)l b) -2 c) 2 d) None of these
Ifa < b < ¢ < d, then the roots of the equation (x —a)(x —c¢) + 2(x — b)(x —d) = 0 are

a) Real and distinct b) Real and equal c) Imaginary d) None of these
If |z| = max{|z — 2|, |z + 2|}, then

a)lz+3l=1 b)|z+ 3| =4 Qlz+3zl=2 d) None of these
Ifa,B,y are the roots of x3 + 2x2 —3x — 1 = 0,thena™? + 72 + y 2 isequal to

a) 12 b) 13 c) 14 d) 15
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871. The magnitude and amplitude of% are respectively
3 3 s T
a) 2,—- b) 2\/5,7 c) 2\/5,2 d) zﬁ,z
872.1f m € Z and the equation m x2 + (2m — 1)x + (m — 2) = 0 has rational roots, then m is of the form
ayn(n+2),nez byn(n+1),n€Z cn(n—-2),nez d) None of these
873. For three complex numbers 1 — i,i,1 + i which of the following is true?
a) They form a right triangle b) They are collinear
c) They form an equilateral triangle d) They form an isosceles triangle
874. The triangle formed by the points 1, 1—;1 and i as vertices in the Argand diagrams is
a) Scalene b) Equilateral c) Isosceles d) Right-angled
875. The minimum value of |a + bw + cw?|, where a, b and ¢ are all not equal integers and w(# 1) is a cube
root of unity, is
a) V3 b) 1/2 1 d)o
876. If w is a complex cube root of unity, then for positive integral value of n, the product of w. w?. w3 ... @™ will
be
2) 1—iV3 b) 1—iV3 c)1 d) Both (b) and (c)
2
877. If the equations k(6x? + 3) + rx + 2x? — 1 = 0 and 6k(2x% + 1) + px + 4x? — 2 = 0 have both roots
common, then the value of (2r — p) is
a)o b)1/2 1 d) None of these
878. 1f— 3  _ ; _ 92 4 p27;
If oo————— =a+ib, then [(a —2)* + b*]isequal to
a)o b) 1 c) -1 d) 2
879. The centre of a square ABCD is at z = 0. A is z,, then the centroid of the triangle ABC is
a) z,(cosm tisinm)
z
b) ?1 (cosm * isinm)
c) z;(cosm/2 +isinm/2)
z
d) ?1 (cosm/2 t+ isinm/2)
880. If z is a complex number, then (371)(3) is equal to
a)l b) -1 )0 d) None of these
881.1f |z2 — 1| = |z|? + 1, then z lies on
a) The real axis b) The imaginary axis c) Acircle d) An ellipse
882. Let S denote the set of all real values of a for which the roots of the equation x? — 2ax + a? — 1 = 0 lie
between 5 and 10, then S equals
a) (~1,2) b) (2,9) ¢) (4,9) d) (6,9)
883.If e€°5* — e~ €95* = 4 then the value of cos x is
a) log(2 +V5) b) —log(2 + V5) c) log(—=2 + V5) d) None of these
884. If z is a comple number such that z = —z, then
a) z is purely real b) z is purely imaginary
) z is any complex number d) Real part of z is the same as its imaginary part
885. The condition that x™*1 — x™ + 1 shall be divisible by x? — x + 1 is that
ajn=6k+1 byjn=6k—-1 Ogn=3k+1 dn=3k-1
886. 1+iv3\° 1-iv3\° |
thevane r ()" (54
a) 2 b) -2 )1 d)o
887.1f a, B and y are the roots of x? + gx + r = 0, then Zﬁ, is
a)3 b)g+r c) q/r d) -3
888. Let @, @? be the roots of x? + x + 1 = 0, then the equation whose roots are a3!, a%? is
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8809.

890.

891.

892.

893.

894.

895.

896.

897.

898.

899.

900.

901.

902.

903.

904.

aA)x?—x+1=0 b)x2+x—-1=0 Axt+x+1=0 d) x° + x3°+1=0

If - < arg(z) < —%then arg(z) —arg(—2) is

am b) —m c) /2 d) —m/2

If A(z,), B(3,) and C(z3) be the vertices of a triangle ABC in which ZABC = % and % = /2, then the value

of 3, is equal to

a) 33 + (31 + 23) b) 33 — (21 — 23) ) 23 +i(31 — 33) d) None of these
The equation z2? = 7 has

a) No solution b) Two solutions

c) Four solutions d) An infinite number of solutions

The curve represented by Im(z2) = k, where k is a non-zero real number, is
a) A pair of straight lines

b) An ellipse
c) A parabola
d) A hyperbola
If(3+i)(z+2)— (2 +1i)(z—2)+ 14i = 0, then zZ is equal to
a)5 b) 8 c) 10 d) 40
Ifa+ B =—2and a® + f3 = —56, then the quadratic equation whose roots are a and g is
a)x?+2x—16=0 b)x?+2x+15=10 Q) x?+2x—12=0 d)x?*+2x—8=0
The set of values of x satisfying inequations |x — 1| < 3and |[x — 1| = 1, is
a) [2,4] b) (—, 2] U [4, ) c) [-2,0] U [2,4] d) None of these
If z,, z, are two complex numbers such that % = 1landiz; = k z, where k € R, then the angle
1 2
between z; — z, and z; + z, is
a) t —1( 2k ) b) t —1( 2k ) ¢) —2tan1k d) 2tan~'k
M ke M1k
Ifroots of ax? + bx + ¢ = 0,a,b,c € R,a # 0 are imaginary then
a)ac >0
b)ab >0
c) bc>0
d) Exactly two of ab, bc and ca are positive
2 2
If @ and 8 be the roots of x? + px + q = 0, then (0ato fz)(;;z a+of) is equal to
_+_
B «
q p
a) —— b) a c) —— d) o
) » Jap ) p )
If z;, z, and z3, z, are two pairs of conjugate complex numbers, then arg (?) + arg C—Z) equals
4 3
a)o b)m/2 c)3m/2 dr
1 1 Vx2-1
Ifx = 3 (\/§ + ﬁ)' then s equal to
a) 1 b) 2 c)3 d)1/2

If P,Q,R,S are represented by the complex numbers 4 + i,1 + 6i, —4 + 3i,—1 — 2i respectively, then
PQRS isa

a) Arectangle b) A square c) Arhombus d) A parallelogram
If x € R, the least value of the expression xz_ﬂ, is
x“+2x+1
a) -1 b) —-1/2 c) —1/3 d) None of these
If x?2 — 3x + 2 be a factor of x* — px? + g, then (p, q) is equal to
a) (3,4) b) (4,5) c) (4,3) d) (5,4)
The number of solutions of the equation
2sin(e*) = 5% + 57%,is
a)o b) 1 c) 2 d) Infinitely many
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905.

906.

907.

908.

909.

910.

911.

912.

913.

914.

915.

916.

917.

918.

919.

920.

921.

The centre of a square is at z = 0. A is z;, then the centroid of the triangle ABC is

o 1 . T .. T 1 T o T
a) z;(cosm + isinm) b) §Zl (cosm * isinm) c) z4 (cos 5 + isin E) d) §zl (cos > + isin E)
2_
If x is real, then the maximum and minimum values of the expression X —3xtd will be
x2+3x+4

a)2,1 1 1 d) None of these

! b 5, i c 7! -

) 5 ) 7

For positive integers n;, n, the value of the expression (1 + i)™ + (1 +i3)™ + (1 +i®)"2 + (1 +i7)",i =
v—1 is areal number if and only if

ajn, =n,+1 b)yn; =n,—1 c)ny =n, dn, >0n,>0
Leta = cos%ﬂ + isinZTH, @ =a+a?+a*and B = a® + a® + a®. Then, the equation whose roots are a, f§ is
a)x?—x+2=0 b)x?+x—-2=0 Q)x?—x—-2=0 d)x?2+x+2=0
If the roots of the given equation (cosp — 1)x? + (cosp)x + sinp = 0 are real, then

a) p € (=7,0) Mpe(—;g) 9 pe (0,1 d)p € (0,2m)
The set of all integral values of x for which 5x — 1 < (x + 1)2 < 7x — 3, is

a) ¢ b) {1} c) {2} d) {3}

If one root of the equation 5x2 + 13x + k = 0 is reciprocal of other, then the value of k is

a)o b) 5 c)1/6 d)6

The equation (a + 2)x? + (a — 3)x = 2a — 1,a # —2 has rational roots for

a) All rational values of a excepta = —2

b) All real values of a excepta = —2

c) Rational values ofa > 1/2

d) None of these

The value of k for which the equation (k — 2)x? + 8x + k + 4 = 0 has both roots real, distinct and
negative, is

a) 0 b) 2 03 d) —4

If a, B are the roots of ax? + ¢ = bx, then the equation (a + c¢y)? = b2y in y has the roots
a)a~l,pt b) a?, 5? c) ap~talp d) \/E,\/E
The number of real roots of 32**~7¥*7 = 9 jg

a) 0 b) 2 1 d) 4

If one of the roots of the equation x? + bx + 3 = 0 is thrice the other, then b is equal to

a) 3 b) +2 c)o0 d) +4
\l2+\/§—\/6—3\/§+\/14—6\/§ is equal to

a) 1 b) 2 c) 3 d) 4

If cosA+ cosB +cosC =0,sind+sinB+sinC =0and A+ B + C = 180°, then the value of
cos3A+cos3B+cos3Cis

a) 3 b) -3 c) V3 d) o

The vertices B and D of a parallelogram are 1 — 2 i and 4 + 2 i. If the diagonals are at right angles and

AC = 2 BD, the complex number representing A is

a); b)3i—; Q)3i—4 d)3i+4

One lies between the roots of the equation - x? + ax + a = 0,a € R if and only if a lies in the interval
1 1 1 1
a) (= b)| -—= c) | —oo,= d ( — —]
)<2'°°) )[ 2’°°) )( °°'2) W ==3
If the sum of the roots of the quadratic equation ax? + bx + ¢ = 0 is equal to the sum of the square of their
reciprocals, then %, s and % are in

a) Arithmetic progression b) Geometric progression
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922.

923.

924,

925.

926.

927.

928.

929.

930.

931.

932.

933.

934.

935.

936.

937.

¢) Harmonic progression d) Arithmetico-geometric progression
If the roots of (a? + b?)x? — 2(bc + ad)x + c? + d? = 0 are equal, then

a c a b a b
a)—-=- b)—+—-= ) —=-— d)a+b=c+d
)3 =7 )o+-2=0 )2 =7 )
If w is a cube root of unity, then the value of (1 — w + @?)° + (1 + w — w?)% is
a) 30 b) 32 c) 2 d) None of these
The complex number satisfying |z + 1| = |z — 1| and arg (%) = %is
a) (V2+1)+0i b) 0 + (V2 + 1)i ) 0+ (V2 —1)i d) (=V2 +1) + 0i

If @ and B are the roots of the equation x> — ax + b = 0 and 4,, = a™ + B", then which one of the
following is true?

a) Any1 =ady+bAy 4

b) Apy1 =bAp+ad, 4

) App1=ad,—bAn

d) Apy1 =b Ay —ady

If the sum of two of the roots of x3 + px? — gx + r = 0 is zero, then pq is equal to

a) —r b)r c) 2r d) —2r
The roots of the equation x* — 8x2 — 9 = 0 are
a)t1,ti b)x+3,+i c)t2,+i d) None of these
3n
Ifa = cos2Z + i sin4—n, then the value of (H—a) is
3 3 2
= 1
_ n — n
a) (—1) b)ZT C)ﬁ D" +1
(a? —3a+2)x? + (a® — 5a + 6)x + a — 2 = r for three distinct values of x for some r € R,ifa + r is
equal to
a)1l b) 2 c)3 d) Does not exist
. . b\* a b \Y 1 1,
Given thata,b € {0, 1, 2, ...,9} with a + b # 0 and that (a + —) = (— + —) = 1000. Then, = — —is equal
10 10 = 100 x y
to
a)1l

1 1 1
b) = 1 ol
)3 3 )2

If z4, z5, 23, z4 are the four complex numbers represented by the vertices of a quadrilateral taken in order

such that z, — z, = z, — zz and arg (Z“_Zl) =+ g then the quadrilateral is

Zy—2Z1
a) Arhombus

b) A square

c) Arectangle

d) Not a cyclic quadrilateral

The solution set of x? + 2 < 3x < 2x%2 — 5, is

a) ¢ b) [1,2] c) (—o0,—1] U [5/2,) d) None of these
The number of real solution of the equation (1%) =—-3+x—x%is
a)o b) 1 c) 2 d) None of these
Solution of the equation 4.9%71 = 3,/(22x+1) is
a) 3 b) 2 9 3 d) 2
2 3

For what value of A the sum of the squares of the roots of x? + (2 + )x — % (1+ 1) = 0is minimum?

3 b) 1 1 11
a)= ) oE Q)
If 2 + iv/3 is a root of the equation x? + px + q = 0, where p and q are real, then (p, q) is equal to
a) (=4,7) b) (4,-7) c) (47) d) (=4,-7)

1 1
The value of x in the given equation 4* — 3* 72 = 3%z — 22%~1 g
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938.

939.

940.

941.

942,

943.

944,

945.

946.

947.

948.

949,

950.

951.

4 3 2 5
a) — b) — c) — d)—
) 3 ) 2 ) 1 ) 3
If x2/3 — 7x1/3 4+ 10 = 0 then the set of values of x;, is
a) {12,5) b) (8} ) @ d) {8,125}

Ifzy = I—_i , then the value of the product (1 + z)(1 + z2)(1 + 23 )(1 + zZ°) ... (1 + z8*) must be

a)(1-0)(1+ )ifnZl

(147
b)(l—l)(l )1fn>1
5 (1—1)(1 = 1) ifn > 1

-0 (1 +2%),ifn >1

If complex numbers z4, 3, and z3; represent the vertices 4, B and C respectively of an isosceles triangle
ABC of which £C is right angle, then correct statement is

a) 77 + 25 + 23 =212, 33 b) (23 — 21)% = 73 — 2,

) (31— 22)* = (31 — 23) (33 — %2) d) (31 — 22)* = 2(21 — 33) (33 — %2)

If the equation (a + 1)x% — (a + 2)x + (a + 3) = 0 has roots equal in magnitude but opposite in sign, then
the roots of the equation are

1 3
a) ta b)iia c) ifa d) £2a
Iflog,,(log, x) = § then the value of x is
a) 3 b) 6 c)9 d) 27
The point of intersection of the curves arg(z — 3i) = ‘%ﬂ andarg(2z + 1 —2i) = % (where i = \/-1) is
1 1 1 i
2) 7(3+90) b) 7 (3 -9 )G +20) d) No point
The solution set of x? + 2 < 3x < 2x? — 5, is
a) ¢ b) [1, 2] c) (—o,—1] U [5/2,00) d) None of these

If a, b and c are in geometric progression and the roots of the equation ax? + 2bx + ¢ = 0 are @ and f§ and
those of cx? + 2bx + a = 0 are y and §, then

A) aFLFy+4 b)a# fandy #§

cJaax=af =cy =cb d)a=fandy #6

Root(s) of the equation 9x? — 18|x| + 5 = 0 belonging to the domain of definition of the function f(x) =
log(x? — x — 2) is (are)

-5 -1 51 -5 -1
V33 Y33 V7 V3
If a, B are the roots of the equation A(x? — x) + x + 5 = 0 and if 1; and A, are two values of 1 obtained
from % + g = %, then% + iz is equal to
a) 4192 b) 4144 c) 4096 d) 4048
If the roots of the equation ﬁ + % = 1 be equal in magnitude but opposite in sign, then a + f is equal
to
a)o b) 1 c) 2 d) None of these
IfC? + S? = 1, then 1+Cj i is equal to
ajC+iSs b)C—-iS c)S+icC d)Ss—-icC
The points representing complex number z for which |z — 3| = |z — 5] lie on the locus given by
a) An ellipse b) A circle c) A straightline d) None of these

The solution set of the inequation ﬁ < 6,is
a) (5/2,33/8)
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952.

953.

954,

955.

956.

957.

958.

959.

960.

961.

962.

963.

964.

965.

966.

967.

968.

b) (—o,5/2) U (33/8, )

¢) (5/2,)

d) (33/8,)

The number of quadratic equations which are unchanged by squaring their roots is

a) 2 b) 4 c)6 d) None of these

A point P which represents a complex number z moves such that |z — z;| = |z — z,|, then its locus is

a) A circle with centre z; b) A circle with centre z,

c) A circle with centre z d) Perpendicular bisector of line joining z; and z,

The a, B are the roots of the equation x? + ax + b = 0, then iz +—is equal to
a B2

2 _ 2 _ 2 2
a)a 2b b)b 2a C)a + 2b d)b + 2a
b2 b2 b2 b2
Ifz=x+iy,z"/3 =a—iband 2 —% = k(a? — b?), then value of k equals
a) 2 b) 4 )6 d)1

Let z; and z, be the non-real roots of the equation 3z2 + 3z + b = 0. If the origin together with the points
represented by z; and z, form an equilateral triangle, then the value of b is

a)l b) 2 c)3 d) None of these
If correlation n = 2002, evaluate
1 1
log, n! + logs n! + log, n! ot log,002 1!
a) 1 b) 2 d 3 d) 4
If x? + px + 1 is a factor of the cubic polynomial ax3 + bx + c, then
a)a’+c?=-ab b)a? —c? = —ab c)a’?—c? =ab d) None of these

Find the complex number z satisfying the equations

z—12 5 |1z—4
|z—8i| -3 Z—8| =1
a) 6 b)6+8i c)6+8i,6+171i d) None of these
The number of real roots of the equation eSi™* — ¢ ~SI* — 4 = 0 are
a)l b) 2 c) Infinite d) None of these
If a = V2 i, then which of the following is correct?
a)a=1+1i b)a=1-i c)a= —(\/E)i d) None of these
If 2 + iv/3 is aroot of the equation x? + px + q = 0, then the value of (p, q) is
a) (-7,4) b) (-4,7) c) (4,-7) d) (7,-4)
The equation of a circle whose radius and centre are r and 3, respectively, is
a) 22 — 3%y — 330 + Z98g = T? b) 3% + 350 — 220 + 3030 = 12
C) 33— 3%+ 359 — BoZg =T° d) None of the above
N

The value of Y5, (%) is
a) 2t O p) 2 ° ¢) 9+ 6i )9 — 6i

13 13
Ify = 21/198x(8) then x is equal to
a)y b) y? c) y? d) None of these

If1,a a?, ..., a™ ! are the n,nt"

Yrsolz +az,|? =

a) n(|z;1* + 12,1%) b) (n — (12| + 12,1*) ) (n + 1)(Iz1]*> +2,1*) d) None of these

If 8, 2 are the roots of x? + ax + B = 0, and 3,3 are the roots of x2 + a x + b = 0, then the roots of x? +
ax+b=0are

roots of unity and z; and z, are any two complex numbers, then

a) 8,—1 b) —9,2 ) —8,-2 d)9,1
The modulus of V2 i — V=2 is
a) 2 b) V2 o0 d) 2v/2
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969.

970.

971.

972.

973.

974.

975.

976.

977.

978.

979.

980.

981.

982.

983.

984.

If a and b are the roots of the equation x? + ax + b = 0,a # 0, b # 0, then the values of a and b are

respectively
a) 2and -2 b) 2and -1 c) 1and -2 d) 1and 2
The trigonometric form of z = (1 — i cot8)3 (where i = V—1) is
a) cosec? 8. ei(24_37n) b) cosec? 8. e_i(zu_%ﬂ)
0) cosec? 8. (3673) d) cosec? 8.e™2+3
If one root of the equation x? + px + q = 0 is 2 + /3, then the value of the p and g respectively
a) —4,1 b) 4,—1 ) 2,V3 d) —2,—V3
16 25 81 .
The value of 7 log, =t 5log, Py 3log, 5018
9 8
a1 b) log, (105) ) log, (2) ) log, (5)
The value of x which satisfy the equation
V5x2 —8x +3 —V5x2 —9x + 4 =V2x2 —2x —V2x2 —3x + 1is
a) 3 b) 2 1 d) 0
If the expression ( mx—1+ %) is always non-negative, then the minimum value of m must be
1 b) 0 1 1

a) —— c) — d) =

) 2 ) 4 ) 2

b 1

If log, (%) =3 (log. a + log, b), then
aja=b>b b)a=g c)2a=b>b d)a=§

If the equations ax? + bx + ¢ = 0 and cx? + bx + a = 0,a # ¢ have a negative common root, then a — b +
Cc =
a)o b) 2 c)1 d) None of these

A+ —(1-)*"
(1+w*-w?)(1-w*+w?)

If w is a complex cube root of unity, then is equal to

a) 0, if n is an even integer

b) O foralln € Z

c) 2" liforalln € N

d) None of these

The value of m for which the equation x
opposite sign, is

a) 4/5 b) 3/4 c) 2/3 d)1/2
f—D 4 ®_ then16A4 + 9B is equal to

3 —mx? + 3x — 2 = 0 has two roots equal in magnitude but

(2x-1)(3x+1)  (2x-1) = (3x+1)
a) 4 b) 5 c)6 d)8
. — 2 2 .
Ifx+iy= P P — then x“ + y~ is equal to
a)3x—4 b)4x—3 c)4x+3 d) None of these
If|z;| = |z3| = -+ = |z,| = 1, then the value of |z; + z, + - + z,], is
1 1 1
a) n b) | = 4+ — 4 4 — )0 d) None of these
Z1  Zp Zn
If the equation x® + ax? + b = 0,b # 0 has aroot of order 2, then
a)a’?+2b=0 b)a?—-2b=0 c)4a®+27b+1=0 d)4a®+27b =0
The solution of the equation 2x3 — x? — 22x — 24 = 0 when two of the roots in the ration 3: 4, is
1 3 13 3.5

a) 3,4,— b) —=,-2,4 ) —=,=,2 d) 2>

)3! ’2 ) 2! ) ) 2I2I )2l212
If 7, and 2z, be complex numbers such that z; # z, and |3,| = |3,|.If 3, has positive real part and 3, has

. . (z1+32)
negative imaginary part, then ey 1Y be
1722

a) Purely imaginary b) Real and positive c) Real and negative d) None of these
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985.

986.

987.

988.

989.

990.

991.

992,

993.

994,

995.

996.

997.

998.

999,

100

100

100

Ifa>0,b > 0,c > 0, then both the roots of the equation ax® + bx +c =0

a) Are real and negative b) Have negative real part

c) Are rational numbers d) None of the above

If a, B and y are the roots of the equation x3 — 3x + 1 = 0, then [a] + [B] + [y] is ([] denotes the greatest
integer function)

a) -3 b) -2 c) -1 d) Does not exist
Ifarg(z —a) = %, where a € R, then the locus of z € Cisa

a) Hyperbola b) Parabola c) Ellipse d) Straight line
Common roots of the equations z3 + 232 + 2z + 1 = 0 and 2198% + 310 + 1 = O are

a) w, w? b) w, w3 c) w? w? d) None of these
The greatest and the least value of |z, + z,|, if z; = 24 + 7i and |z;,| = 6, are respectively

a) 31,19 b) 25,19 c) 31,25 d) None of these

Ifa,c # 0 and a, § are the roots of the equation ax? + bx + ¢ = 0, then the quadratic equation with 1/a
and 1/ as its root is

a)x?/a+x/b+1/c=0 b)cx?+bx+a=0
c)bx?+cx+a=0 d)ax?+cx+b=0
The value of log; log, log, 256 + 2log 5 2 is
a) 1 b) 2 c)3 d) 5
Ifzy =1+ 2i, z, =2+ 3i, z3 = 3 + 4i, then z,, z,, z5 represents the vertices of a/an
a) Equilateral triangle b) Isosceles triangle c) Right angled triangle d) None of these
The roots of the quadratic equation x% — 2v/3x — 22 = 0 are
a) Imaginary b) Real, rational and equal
¢) Real irrational and unequal d) Real, rational and unequal
If a, B,y are the roots of x3 — 2x? + 3x — 4 =0, then the value of a?f? + B?y? + y2a?is
a) -7 b) -5 c) -3 d)o
Ifk >1,|z| < kand "‘_—Z* = 1, then
a) |z;| <k b) |z, = k )z;=0 d) |z;| =1
The conjugate of a complex number isﬁ. Then, that complex number is
1 1 1
i -7 ) V-7

If the roots of the equation ax? + bx + ¢ = 0 be @ and 3, then the roots of the equation cx? + bx + a = 0
are

1 11 d) None of these
a) —a,—p b) a,— c)—,=

B a' B
If the points z4, 25, 53 are the vertices of an equilateral triangle in the complex plane, then the value of
3% + 35 + 35 is equal to

21 22 33 21 22 33
a) z_2+z_3+z_1 b) 312, + 3233 + 333, C) 2132 — 3233 — 3331 d) _Z_Z_Z_3_Z_1
If the expressions x? — 11x + a and x? — 14x + 2a have a common root, then the values of ‘a’ is
a) 0,24 b) 0, —24 c1-1 d)-2,1

If |x — 1| + |x| + |x + 1| = 6, then x belongs to

a) (—oo,2] b) (=00, 2] U [2, o) ) R d) ¢

Let z;, z, and z3 be the affixes of the vertices of a triangle having the circumcentre at the origin. If z is the
affix of its orthocentre, then z is equal to
a)Z1+Zz+23 b)Z1+Zz+Z3
3 2

If the equation ax? + 2bx — 3¢ = 0 has non-real roots and (3¢/4) < (a + b), then c is

¢) 2, + 2 + 23 d) None of these
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a)<o b)> 0 c)=0 d)=0
100 If 1, w, w? are the cube roots of unity, then w?(1 + w)?® — (1 + w?)w is equal to

a) 1 b) -1 c)i d)o
100 If byb, = 2(c; + c3), then the least one of the equation x? + b;x + ¢; = 0 and x? + byx + ¢, = 0 has

a) Real roots b) Purely imaginary roots
c) Imaginary roots d) None of the above
. . 1+0)? .
;00 The imaginary part of% is
a) 4/5 b) 0 c) 2/5 d) -(4/5)
100 pe partial fraction of3xBsz‘:r10 i
6. -1
3 N 1 N 7 N 5 b 3 N 1 7 N 5
e R VA e ER R e R e A VA VL

9 3 N T 7 4 5 d) None of the above
-1 x-1D* x-1)3 x-D*
100 If |z — iRe (3) = |z — Im ()| (where i = vV—1), then z lies on

a)Re(z) =2 b) Im (z) =2 c) Re(2) +Im(z) =2  d) None of the above
100 if one of the roots of the equation x? + (1 — 3i)x — 2(1 + i) = 0is —1 + i, then the other root is

1 i
a)—-1-1i b) ———— c)i d) 2i
) )-5-+ ) )
100 . . . z-1 , el® .
9 If the imaginary part of the expression P p—y be zero, then the locus of z is
a) A straight line parallel to x-axis b) A parabola
c) Acircle of radius 1 and centre (1, 0) d) None of the above

101 The locus of the point z = x + y — iy satisfying the equation |§| = 1is given by

a)x=0 b)y=0 )x=y dx+y=0
101 Number of real roots of the equation (6 — x)* + (8 — x)* = 16 is
1.
a) 4 b) 2 )0 d) None of these
2
101 If|x +6| = 1, then x belongs to
2. 5x
a) (—,-3)

b) (=0, —3) U (3, )

c) (—oo,—3]U[-2,0) U (0,2] U [3,0)

d)R
101 POQ is a straight line through the origin 0. P and Q represent the complex numbers a + ibandc + i d
3. respectively and OP = 0Q. Then which one of the following is not true?

a)la+ib|l=|c+id|

bJa+b=c+d

c)arg(a+ib) =arg(c+id)

d) None of these
101 If a, B are the roots of the equation ax? + bx + ¢ = 0, then the equation whose roots are 2a + 3/ and

4. 3a+2p,is
a)acx’+(a+c)bx—(a+c¢)?>=0 b)acx? —(a+c)bx+ (a+c)?=0
c) abx? —(a+b)cx + (@a+b)> =0 d) None of the above
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101

101

101

101

101

102

102

102

102

102

102

102

102

1+ivV3 |
-3

a) 2m/3 b)m/3 c) —m/3 d) —2m/3
The number of non-zero integral solutions of the equation |1 — i|* = 2* is

The argument of

a) Infinite b) 1 c) 2 d) None of these
T
The smallest positive integer n for which (E) =1,is
ajn=28 b)yn =12 c)n=16 d) None of these
xZ+x+1 B c .
Ifm— A +m+m,thenz4 — Bisequal to
a) 4C b) 4C +1 c) 3C d) 2C

The solution set of the inequation |x + §| < 4,is

a) (2—-v3,2+V3)u(-2—-+3,-2+3)

b)R—(2-+3,2+3)

) R—(-2-+3,-2++3)

d) None of these

If a is a root of the quadratic equation x2 + 6x — 2 = 0, then another root f8 is

a 0 2a2+12a-6 d) All of these
3a-1 a
1.3 9 27

If w is a complex root of the equation z3 = 1,then w + w(5+8+32 128+"') is equal to

a)a’+5a—38 b)

a) -1 b) 0 c)9 d)i

: . . |2x-1 .
The solution set of the inequation |%| > 2,is

a) (3/4,1) v (1,) b) (3/4, ) c) (—o0,3/4) d) None of these

If 2 — i is the root of the equation ax? + 12x + b = 0 (where a and b are real), then the value of ab is
equal to

a) 45 b) 15 c) —15 d) —45

Let f(x) = x?>+ax + b;a, b € R.IFf(1) + f(2) + f(3) = 0, then the roots of the equation f(x) = 0

a) Are imaginary b) Are real and equal
c) Are from the set {1, 2, 3} d) Real and distinct
Product of the real roots of the equation t?x2 + |x| + 9 = 0, (t # 0)

a) Is always positive b) Is always negative c) Does not exist d) None of these
The centre of a square ABCD is at z = 0. The affix of the vertex A is z;. Then, the affix of the centroid of the
triangle ABC is

. Zy . T, .. T 41 T, .. T
a) z;(cosm £ isinm) b) 3 (cosm +isinm) c) z4 (cos > + isin E) d) 3 (cos 2 + isin E)
The point (4, 1) undergoes the following three transformations successively
(i) Refletion about the liney = x
(ii) Translation through a distance of 2 unit along the positive direction of x-axis
(iii) Rotation through an angle of % about the origin in the anti-clockwise direction
The final position of the point is
a) (%%) b) (— % \/—77) ) (—V2,7V2) d) (vV2,7v2)
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102

102

103

103

103

103

103
4,

103

103

103

103

If ¢ and d are roots of the equation (x — a)(x — b) — k = 0, then a, b are roots of the equation

a)(x—c)x—d)—k=0
by(x—c)(x—d)+k=0
Jx—a)x—c)+k=0
dx-b)(x—d)+k=0
The real roots of |x|> — 3 x% + 3|x| —2 = O are

a) 0,2 b)+1 c)t2 d)1,2
Number of solutions of the equation z2 + |z|? = 0, where z € C is

a)l b) 2 c)3 d) Infinity many
If the equation ax? + 2bx + 3¢ = 0 and 3x? + 8x + 15 = 0 have a common root, where a, b, ¢ are the
lengths of the sides of a AABC, then sin? 4 + sin? B + sin? C is equal to

a) 1 b)% 92 d) 2

If w is a complex cube root of unity, then (1 — w + w?)® + (1 — w? + w)® =

a) 0 b) 6 ¢) 64 d) 128
If tan~(a + iB) = x + iy, then x is equal to

1 2 1 2 2
a) Etan‘1 (_a) b) Etan_l (—a) ¢) tan~1 ( a ) d) None of these

1—a?—p? 1+ a? +p? 1—a?—p?
s . . . x?  y? x?  y?

Let a, b, c be positive numbers. The following system of equations in x, y and 5t T2 1; primieiey
22 —x2 y2 22
C—2= 1and?+ﬁ+c—2= 1 has
a) No solution b) Unique solution
¢) Infinitely many solutions d) Finitely may solutions
Iflog,[logs{log,(logs x)}] = 0, then the value of x is
a) 524 b) 1 c) 225 d) 564

If1,a4,a,, ..., a,_, are the n roots of unity, then the value of (1 — a;)(1 — a,)(1 —a3) ...(1 — a,_,) is
equal to

1
a) V3 b) > dn d)0
Ifz = 1i_i, then 7 is (where Z is complex conjugate of z)
a)2(1+1i) b) (1 +1) c) 2 d) 4
1—1i 1+

The roots of the equation
(q—7r)x*+(r—p)x+(p—q) =0are

r—p p—q p—r q-—-r
a) 1 b) it ) ,2 d) ,2

q-—r q-—r q-—r p—q
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JEE MAINS MATHEMATICS
5.COMPLEX NUMBERS AND QUADRATIC
EQUATIONS
1) ¢ 2) b 3) ¢ 4 ch45) a 146) b 147) d 148) d
5 ¢ 6) ¢ 7)  a 8) b49) d 150) d 151) a 152) b
9 b 10) b 11) b 12) b {153) d 154) d 155) a 156) a
13) 14) a 15) d 16) a [157) a 158) d 159) ¢ 160) b
17) ¢ 18) a 19) a 20) c {161) b 162) b 163) d 164) d
21) b 22) a 23) d 24) ¢ [165) b 166) b 167) c 168) c
25) ¢ 26) b 27) ¢ 28) ¢ [169) b 170) a 171) ¢ 172) a
29) d 30) b 31) ¢ 32) af173) d 174) a 175) b 176) a
33) a 34) b 35) b 36) a [177) a 178) d 179) ¢ 180) d
37) b 38) ¢ 39) a 40) b f81) ¢ 182) a 183) b 184) b
41) ¢ 42) ¢ 43) ¢ 44) a 185) d 186) c 187) a 188) b
45) b 46) b 47) ¢ 48) a 189) d 190) d 191) b 192) d
49) ¢ 50) 51) b 52) a[193) c 194) ¢ 195) ¢ 196) b
53) ¢ 54) d 55) a 56) b [{197) d 198) a 199) d 200) ¢
57) ¢ 58) ¢ 59) ¢ 60) dP201) a 202) ¢ 203) d 204) a
61) d 62) ¢ 63) b 64) d[205) d 206) a 207) a 208) b
65 b 66) a 67) a 68) a [209) d 210) a 211) a 212) ¢
69) ¢ 70) d 71) d 72) d 13) ¢ 214) d 215) b 216) d
73) d 74) ¢ 75) a 76) b R217) b 218) a 219) d 220) ¢
77) a 78) a 79) b 80) a 221) c 222) ¢ 223) a 224) b
81) ¢ 82) a 83) d 84) a [225) b 226) a 227) b 228) b
85) a 86) b 87) d 88) b [229) c 230) ¢ 231) a 232) ¢
89) a 90) ¢ 91) a 92) aP233) a 234) a 235) d 236) a
93) d 94) ¢ 95) ¢ 96) b P237) b 238) ¢ 239) d 240) d
97) b 98) b 99) b 100) dP41) b 242) ¢ 243) b 244) b
101) b 102) d 103) a 104) a 245) a 246) a 247) a 248) ¢
105) a 106) c 107) 108) b 249) d 250) d 251) b 252) d
109) b 110) a 111) d 112) b 253) b 254) d 255) ¢ 256) b
113) d 114) a 115) ¢ 116) ¢ 257) b 258) d 259) a 260) b
117) a 118) b 119) a 120) a 261) c 262) d 263) a 264) b
121) a 122) d 123) d 124) a 265) c 266) a 267) ¢ 268) b
125) 126) b 127) a 128) d 269) «c 270) ¢ 271) d 272) b
129) ¢ 130) d 131) a 132) ¢ 273) ¢ 274) a 275) d 276) b
133) ¢ 134) a 135) a 136) d 277) a 278) b 279) a 280) a
137) d 138) ¢ 139) b 140) d 281) c 282) a 283) b 284) a
141) b 142) d 143) d 144) d[285) b 286) b 287) d 288) ¢

Page]l65




289)
293)
297)
301)
305)
309)
313)
317)
321)
325)
329)
333)
337)
341)
345)
349)
353)
357)
361)
365)
369)
373)
377)
381)
385)
389)
393)
397)
401)
405)
409)
413)
417)
421)
425)
429)
433)
437)
441)
445)
449)
453)
457)
461)
465)
469)
473)
477)
481)
485)

(IR = P L I ~ 2 =P = PR B —~ R B~ = - R B = £ A — "I T — PR~ PR — o - i T = P = PR — i - B = i = = I T e T R = P T — i = T I - "B I e I -

290)
294)
298)
302)
306)
310)
314)
318)
322)
326)
330)
334)
338)
342)
346)
350)
354)
358)
362)
366)
370)
374)
378)
382)
386)
390)
394)
398)
402)
406)
410)
414)
418)
422)
426)
430)
434)
438)
442)
446)
450)
454)
458)
462)
466)
470)
474)
478)
482)
486)

e a6 QT v L aT oo acan Qe e QT 6T 6 oc oo aaT 6 a oo aocT e 6T oo e

291)
295)
299)
303)
307)
311)
315)
319)
323)
327)
331)
335)
339)
343)
347)
351)
355)
359)
363)
367)
371)
375)
379)
383)
387)
391)
395)
399)
403)
407)
411)
415)
419)
423)
427)
431)
435)
439)
443)
447)
451)
455)
459)
463)
467)
471)
475)
479)
483)
487)

Qe T e e T an 06D Al oL oToTeToT Y Ay T T T AT AT YT QYT T T

292)
296)
300)
304)
308)
312)
316)
320)
324)
328)
332)
336)
340)
344)
348)
352)
356)
360)
364)
368)
372)
376)
380)
384)
388)
392)
396)
400)
404)
408)
412)
416)
420)
424)
428)
432)
436)
440)
444)
448)
452)
456)
460)
464)
468)
472)
476)
480)
484)
488)

TTT T QA0 T 0 QT AT T OT 6T T YT T 00T YT AT T T YT T 0

489)
493)
497)
501)
505)
509)
513)
517)
521)
525)
529)
533)
537)
541)
545)
549)
553)
557)
561)
565)
569)
573)
577)
581)
585)
589)
593)
597)
601)
605)
609)
613)
617)
621)
625)
629)
633)
637)
641)
645)
649)
653)
657)
661)
665)
669)
673)
677)
681)

685)

TTev e QT T 6 At oo aT oo oo oo an Qo e o e T et T o0 oo e aeoc a6 e

490)
494)
498)
502)
506)
510)
514)
518)
522)
526)
530)
534)
538)
542)
546)
550)
554)
558)
562)
566)
570)
574)
578)
582)
586)
590)
594)
598)
602)
606)
610)
614)
618)
622)
626)
630)
634)
638)
642)
646)
650)
654)
658)
662)
666)
670)
674)
678)
682)
686)

o VI -V R VR R S VR VI R R VR S S T T S T — I S W T VN o T VR - S S T - S - S VR R — T 2 Y < VR - R S VY VY S - S R~ VAN R VR R I Y VI o)

491)
495)
499)
503)
507)
511)
515)
519)
523)
527)
531)
535)
539)
543)
547)
551)
555)
559)
563)
567)
571)
575)
579)
583)
587)
591)
595)
599)
603)
607)
611)
615)
619)
623)
627)
631)
635)
639)
643)
647)
651)
655)
659)
663)
667)
671)
675)
679)
683)
687)

T TT O 0 a0 0T T aT T e e 60 oc AT ogcT oo egToTane e QT oY e 6L aT oo

492)
496)
500)
504)
508)
512)
516)
520)
524)
528)
532)
536)
540)
544)
548)
552)
556)
560)
564)
568)
572)
576)
580)
584)
588)
592)
596)
600)
604)
608)
612)
616)
620)
624)
628)
632)
636)
640)
644)
648)
652)
656)
660)
664)
668)
672)
676)
680)
684)
688)

T T AT o aT o6 gL T e T aQT oo oo o 0T o oot Y aT a0 QT oo Yo e

Pagel]l66




689)
693)
697)
701)
705)
709)
713)
717)
721)
725)
729)
733)
737)
741)
745)
749)
753)
757)
761)
765)
769)
773)
777)
781)
785)
789)
793)
797)
801)
805)
809)
813)
817)
821)
825)
829)
833)
837)
841)
845)
849)
853)
857)
861)
865)

= -V = VR o B — o o B = VR < PR = PR o o S -C B o B " N VI o B VI = N o T o B > B - IO = A - - A o B = VRN PN = VR PR -V I - I VI - I o T o - o T = i S - BV

690)
694)
698)
702)
706)
710)
714)
718)
722)
726)
730)
734)
738)
742)
746)
750)
754)
758)
762)
766)
770)
774)
778)
782)
786)
790)
794)
798)
802)
806)
810)
814)
818)
822)
826)
830)
834)
838)
842)
846)
850)
854)
858)
862)
866)

Q6 g an L U T A Ao Y ooy T o0 0Ty e e Y e QYT Y T

691)
695)
699)
703)
707)
711)
715)
719)
723)
727)
731)
735)
739)
743)
747)
751)
755)
759)
763)
767)
771)
775)
779)
783)
787)
791)
795)
799)
803)
807)
811)
815)
819)
823)
827)
831)
835)
839)
843)
847)
851)
855)
859)
863)
867)

== <* I <~ T o T o TR S N < I o N < I o N o BN == i = i o B = i = S B < B -V I = Y = N o B o B = Y = PR = P o B < Y = PR o T < I = PR = PR = PR -+ R o B — i o B = PR o B N <P I <V I < R =

692)
696)
700)
704)
708)
712)
716)
720)
724)
728)
732)
736)
740)
744)
748)
752)
756)
760)
764)
768)
772)
776)
780)
784)
788)
792)
796)
800)
804)
808)
812)
816)
820)
824)
828)
832)
836)
840)
844)
848)
852)
856)
860)
864)
868)

[~ I B~ P - o B I o D o T - VB — PR - B — PR o B — VR - B -V B R = O I - I T T - 2 o T o T o T — 2 — 2l = ol — ol VI o T —~ VR —~ U —~ PR T VI o B = o I = PR =

869)
873)
877)
881)
885)
889)
893)
897)
901)
905)
909)
913)
917)
921)
925)
929)
933)
937)
941)
945)
949)
953)
957)
961)
965)
969)
973)
977)
981)
985)
989)
993)
997) ¢
1001) c
1005) d
1009) c
1013) a
1017) d
1021) a
1025) d
1029) c
1033) a
1037) d

Q8 T oT e e a6 0 o e oo v T a6 o 60 QT b e e o e aae

870)
874)
878)
882)
886)
890)
894)
898)
902)
906)
910)
914)
918)
922)
926)
930)
934)
938)
942)
946)
950)
954)
958)
962)
966)
970)
974)
978)
982)
986)
990)
994)
998)
1002) a
1006) b
1010) a
1014) d
1018) d
1022) a
1026) d
1030) d
1034) d
1038) b

o pl VI S o T VR o T o T VI <V = o o R -V I o B o Y < VR — VR o B o B -V I VR = n = N — VR o SO o TR - JE — VR o T VI = VR = o o N = o

871)
875)
879)
883)
887)
891)
895)
899)
903)
907)
911)
915)
919)
923)
927)
931)
935)
939)
943)
947)
951)
955)
959)
963)
967)
971)
975)
979)
983)
987)
991)
995)
999) a
1003) d
1007) ¢
1011) b
1015) a
1019) a
1023) a
1027) b
1031) d
1035) d

QT 0 Lo e T o aQT o T oo oT a6 v a0 o

872) b
876) d
880) a
884) b
888) «c
892) d
896) c
900) a
904) a
908) d
912) a
916) d
920) a
924) b
928) b
932) a
936) a
940) d
944) a
948) a
952) b
956) a
960) d
964) a
968) a
972) a
976) a
980) b
984) a
988) a
992) d
996) d
1000) b
1004) d
1008) d
1012) ¢
1016) b
1020) d
1024) d
1028) b
1032) d
1036) c
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Session : 2024-25 AS PER NEW NTA SYLLABUS
Total Questions: 1038
JEE MAINS MATHEMATICS
5.COMPLEX NUMBERS AND QUADRATIC
EQUATIONS

: HINTS AND SOLUTIONS :

1

(c) o
Letzzl—_l,+ﬂ

3+i 5
5-5i+12i—4 147

53+i)  53+i)
C(A+7DB-0)  10+20i  1+2i
~ 509+1) 50 5
1\ 2\ 1 V5
2= |(5) +(5) =5vTFa=%
(b)
(o)

Let each ratio be k and let A = xyz,
Then logx =k(a—b), logy = k(b —c)
And logz =k(c—a)

logA = logx +logy + logz
=k(a—b)+k(b—c)+k(c—a)
=kla—b+b—c+c—a]
= k[0]

logA =log(xyz) =0 [+ A= xyz]
s>xyz=e%=1

Let z = x + iy. Then, coordinates of the vertices of the triangle are (—x, —y), (—y,x) and (x + y,y — x)

=~ Area of the triangle

1] = -y 1
== -y x 1
2x+y y—x 1
—x —y
==|lx—-y x+y 0

2x+y 2y—x 0

3 3
= —E(xz +y?) = —§|Z|2

3
Hence, Area = > |z|?

(c)
N2
Given, (l;_li) =x+1iy
20 2+i_
= X =
2—i 24+i ™Y
4i —2 _
= =
c x+1y
+i 2 + 1
> =—=+=
x + iy c gl
PN
XTY="5757 5
()
We have,

lz=3+i|l=|z—2 -]
=>z-=@B-0Dl=1z—- @2+

ApplyingR, > R, - R;
R; > R; - R,

= AP = BP
= locus of P is the perpendicular bisector of AB
(a)
We have, z = L g =

1+p 1+p
By componendo and dividendo
1+iz 1+p—-r+iq
1-iz 1+p+r—iq
ptig 1+iz p+ig 1+p-r+iq
"T+r 1-iz 1+r 1+p+r—ig
or p(l+p+r)+¢*+i{g(l+p+71)—pq}
=1+rNA+p—-r)+ig(1+71)
= p(A+p+r)+q?=A+r)(A+p—1)
andq(1+p+r)—pqg=q(1+r)
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10

11

[this is obviously true]

-~ The condition is

p(l+p+7r)+¢>=0+rA+p-71)

orp+pi+pr+q:=1+p—r+r+pr—r?

or p2+qg?+r2=1

(b)

Since,2qg =p +r

Given that, px? + gx + r = 0 has complex roots
D<O0

= q%—4pr <0

<p +r

2
PPN apr <0
2 ) pr

= p?+1r2—14pr <0

2 14
A Y
r r

2 14
> <p—2——p+49>—48<0
r r

= B—7Z<48 > Po7l<av3
G-7)

T
(b)
1 1

. 1
Given,—+ —=-
x+p  x+q r

=>rQ2x+p+q) =[x*+(p+qx+pq]

>x2+(@+q-2r)x+pqg—r(p+q)=0

As we know, if roots are equal in magnitude but

opposite in sign, then coefficient of x will be zero
p+q—2r=0 =>p+q=2r

(b)

We have, |2x — 3| < |x + 2|

Following cases arise:

CASEIWhenx < =2

In this case, we have

[2x —3| =—(2x —3) and [x + 2| = —(x + 2)

~2x = 3] < |x + 2]

=>-2x-3)<—-(x+2)

=22x—3>x+2=>x-5>0=>x>5

But, x < —2. So, there is no solution in this case

CASE Il When —2 < x < %

In this case, we have
[x +2| =x+2and |2x — 3| = —(2x — 3)
~2x =3 < |x + 2]

1
:—(2x—3)<x+2=>3x—1>0=>x>§
But,-2 <x < E. Therefore, x € (E,E)

2 3’2
CASE Il When x 2 >
In this case, we have
[x+2|=x+2and|2x — 3| =2x —3
“2x =3l <|x+2]|2>2x—-3<x+2=>x<5

But, x > % Therefore, x € [3/2,5)

12

13

14

15

16

Hence, the solution setis x € (1/3,5)

(b)

Let the correct equation is

ax’>+bx+c=0,

Thena + f = —S and af =§

When b is written incorrectly, then the roots are
equal.

Let these are y and y.

Lyy = g = y2=af ..(0)

When c is written icorrectly, then the roots are y
and 2y.

b
y+2y=—a >3y=a+p

=29y2=(a+p)? 2 9ap = (a — B)? + 4ap
[from Eq. (i)]

s (a—pB)? =5ap
(o)

x2+434x-71
Lety T x242x-7

= x2(y-1)+xQ2y—-34)+71-7y=0
Since, x is complex number

D<O0
= Q2y—-34)?%2-4@y-1(71-7y) <0
= (y—17)2 -1y —-7y>—-71+7y) <0
= 8y? — 112y + 360 < 0
=>y2—-14y+45<0
> Y- -5<0
= 5<y<9
~ a=5b=9
(a)
Given, a, b, ¢ are real, ax? + bx + ¢ = 0 has two
real roots a and 8, where a < —2 and 8 > 2
= f(-2)<0 and f(2)>0
= 4a—-2b+c<0 and 4a+2b+c>0
> 4-241°<0 and 4+2+5>0

a a a a

(d)
Let the correct equation be ax? + bx + ¢ = 0 and
the correct roots are a and . Taking c wrong, the
roots are 3 and 2.
~a+ f=3+2=5 ..()
Also,a=1andc = -6
waf === -6 ..(ii)
On solving Egs.(i) and (ii), the correct roots are 6
and —1.
(a)
Since, 1 isrootof ax? + bx + ¢ = 0
= a+b+c=0
~Ei:a+b+c=0istrue
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17

18

19

20

Since, cos 6, sin 0 are the roots of ax? + bx + ¢ =
0

b
sinf@ + cosf = ——
a

And sinfcosf = 2

b2
= (sin@ + cos 0)? = =
bZ
= sin? 6 + cos? @ + 2sinf cos O =
c\ b?
= 142 (E) = ?
= b%? —a? = 2ac
Hence, E; and E, both are true
(<)
B+w+3wH)*=[3+1+w?) +w]*
=[-3w + w]*
= (—2w)*
= 16w
(@)
z3+%z2—§+1 =0
= z3—-iz?+iz+1=0
= z%(z-D+i(z-)=0
= (z—-0D(E%*+i0) = |zl=1
(@)
Given equation x? + ax + 1 = 0.
Since, roots are tan 6 and cot 6.
~ Product of roots,tan® cot6 =a =2a=1
Again, since roots are real.
wat—4>0 = |a| =2
Thus, the least value of |a] is 2.
(<)
If 1,2, 3, 4 are the roots of given equation, then
(x=Dx—-2)(x—3)(x—4)
=x*+ax®+bx?+cx+d
= (x?-3x+2)(x?—7x +12)
=x*+ax®+bx*+cx+d
= x* —10x3 + 35x% — 50x + 24
=x*+ax®+bx*+cx+d
=a=-10,b =35,c = -50,d = 24
~ a+2b+c=-10+2%x35-50=10
Alternate
Since, 1, 2, 3 and 4 are the roots of the equation
x* +ax® +bx?>+cx +d =0, then
l1+a+b+c+d=0 ..(I)
16 +8a+4b+2c+d=0 ..(ii)
81+4+27a+9b+3c+d=0 ..(iii)
And 256 + 64a+16b +4c+d =0 ..(iv)
On solving Egs. (i), (ii), (iii) and (iv), we get
a=—-10,b = 35,c = —50, d =24

21

22

23

24

25

Now,a + 2b+c=—-10+ 2 x 35 + (—50)

=-104+70-50=10

(b)

We have,

2x+2)>x%+1

5x>—-2x-3<0=>(x-3)x+1)<0=-1
<x<3

So, there are three integral values viz. 0,1, 2

(a)

Let the roots be @ and 2 a. Then,

a
a+2a=—a and 2 a? =

“9@—b2 2(a-b)
= 2a? =9a —9b
=2a?2—-9a+9b =0
=81—-72b=0
=>b<9/8

Hence, the greatest value of b is Z
(d)
Let z

[+ a€R]

_1-iv3 _ 1-iV3 %
T 1+4iV3 | 1+iV3

= arg(z) =60 =tan™?! (%) = tan"1(V3)

1-iv3 _ 1 V3

1-iv3~ 2 2

= 0=60°

Since, given number lies in IlIrd quadrant
~ 6 =180°+ 60° = 240°

(0
Letz =x + iy
Then,z+iz=(x+iy)+i(x+iy)=(x—y)+
ix+y)

and iz =i(x+iy) =—-y+ix

If A be the area of the triangle formed by z,z + iz
and iz, then

x y 1
A=E| x—y x+y 1]|
-y X 1
Applying R; = R; — (Ry + R3)
x y 1
Then A= [0 0 —1ff =22 + y2)
2 2
-y x 1
= z|2 = 200 (given)
= |z]? = 400
= |z] =20
~ 33| =3|z] =60
(<)

Given bx + cx + a = 0 has imaginary roots
=>c2—4ab <0
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26

27

28

29

= c? < 4ab

= —c? > —4ab (1)
Let f(x) = 3b%x% + 6bcx + 2c?
Here, 3b? > 0

So, the given expression has a minimum value

~ Minimum value= ™

4ac — b?
7 4q
_ 4(3b*)(2c?) — 36b°c?
- 4(3b2)

12b?c? )

=~ Tpr "~ —c* > —4ab
[from Eq. (i)]
(b)

Given, (ax®> + c)y+ (@' x?*+c¢') =0
orx?(ay+a )+ (cy+c)=0

Since, x is rational, then the discriminant of the
above equation must be a perfect square.
~0—4(ay+a)+(cy+c’)=0

= —acy?—(ac’ +a'c)y —a'c

Must be a perfect square

= (ac'—a'c)* —4aca’ c' =0

= (ac'—a'c)*=0

sac'=ad'c

a ¢
g
(o)

(1+i3)" +(1-i3)"

(L, B3, (1_t3Y
o[t 2]

=2" -(cosz + isin E)n + (cosE — isinz)n]

| 3 3 3 3
: nm nm

=2n _2 cos ?] =ntl cos —

(o)

Letzy =1+i,2, = —2+3iandz3 = 0 +2i
x; y 1 1 1 1

Then, [x, y, 1|= —2 :;' 1
x3 y3 1 0 2 1

=1 (3 5) +1(2) +1 (_10)

- 3 3

_4, ., 10

3 3

4+6—-10
= — =90

3
Hence, area of triangle is zero, therefore points

are collinear

(d)
Wehave,z—2—-3i=x+iy—2—-3i=(x—
2)+i(y—3)

30

31

32

33

34

. _ -3 T
Given, tan! (y—) =-
x-2) 4

= y—-3=x-—2

> x—-y+1=0

(b)

[(cos 20° + i sin 20°)(cos 75° + i sin 75°)(cos 10° 4

sin 15° — i cos 15°
i10°

0120°175° 4
"~ —i(cos 15° + i sin 15°)

i105°

e
= s

2i90°

i

(c)
Since a, B are roots ofx2+bx+1=0
~a+pf=-bap=1
We have,

o=+ (-3

=—(a+ﬁ)—(%+§)=—(a+ﬁ)—(aa+ﬁﬂ)
=b+b=2b
1 1 1
and,(—a—E)<—ﬁ—E)=aﬂ+2+ﬁ
=14+24+1=4
Thus, the equation whose roots are —a—% and —
ﬁ—%is
x2=2bx+4=0
(a)

The required vector is given by

3 . 3 15
E(z)el" = E(_4+ 50)(-1+4+0i) =6 ——1i

2
(@)

Given, g = % [letz = x + iy]

x+iy 3-—i
= = - = x=3a, y=-a
x—1iy 3+i
= z=a(3—i),wherea €R
(b)
x—Db)(x—c
xX—a

>x2—(b+c+m)x+(bc+am)=0
Since x is real, we must have
(b+c+m)2—4(bc+am) =0
>m?+2(b+c—2a)m+(bh—c)*>=0forallm
=>4(b+c—2a)2—-4(b—-¢)*<0
>Mb+c—2a)>—-(b-¢)*<0
>b+c—-2a+b—-c)(b+c—2a—-b+c)<0
=22(b—a)2(c—a)<0

=2 (a—-b)la—c)<0
>b<a<cor,c<a<b
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35

36

37

38

39

41

(b)

Let f(x) =x*+ax®+bx? +cx—1

Since (x — 1)3 is a factor of f(x). Therefore,

(x — 1)? is a factor of f'(x) and (x — 1) is a factor

of f"(x)

~f(1)=0,f'(1)=0and f"(1) =0

2>a+b+c=0,3a+2b+c=—4and 6a +

2b =-12

2>a=-2,b=0,c=2

af(x)=x*—-2x3+2x—-1
=x*—1)-2x(x?2-1)

= f(x)=@x?2-1)(%*+1-2x)
=(x+1(x-1)3

Hence, (x + 1) is the other factor of f(x)

(a)

Required vertices are given by

z=1+i)et!™2 =1 +i)(+i) = +(-1+1)

(b)

Let all four roots are imaginary. Then roots of

both equation P(x) = 0 and Q(x) = 0 are

imaginary.

Thus, b? — 4ac < 0;d? — 4ac < 0,s0 b? +d? <

0 which is impossible unless b = 0,d = 0.

So,if b # 0 or d # 0 atleast two roots must be

real, if b = 0,d = 0 we have the equations

P(x)=ax?>+c=0

and Q(x) = —ax?>+c=0

orx? = —<;x% =% asone of <and — < must be
a a a a
positive so two roots must be real.
(<)
=i o O
1+a ez (1+e¥) e \2/+ex
_, - T o
1-a ez (1—e®) G _ ez
]
2 cos> . 0
= ———g=lcoty
—2isin- 2
2
(a)

Let, f(x) = x? + 2ax + b
=(x+a)?+b-a?

So, minimum value of f(x) = b — a?.
Since, f(x) = c,Vx € Rhenceb —a%? > ¢
ie,b —c >a?

(c)

We have, 72 + 3|z| + |z|> = 0

z2\* 3z
= (—) +—+1=0
121/ |zl
This is a quadratic equation in Ij_l' therefore roots

arelz—lz w,0? = z=w|z|orz = w?|z|

Let z =x + iy

42

43

44

45

, -1 V3
= x+iy=|3| 7+T
orx+iy=|z|(_71—%§)
I AL

x=-—claly=lzl

or x = -2 -
=TV 2

=>y+\/§x=0

or y—+3x=0

= y2-3x2=0

= It represents a pair of straight lines

(9

Clearly, |z — i| = 1 represeents a circle having
centre C at (0, 1) and radius 1. Let P(z) be a point
on the circle such that z = r(cos 8 + i sin 6)

2 2

~ cotd -5 = cotd —;(cotG —isinf)
2 2 2

= cotd ——=cotd ——cos O + (—sine)i
z r r

2 r
= cotd ——=cotfd —cotf +i ['-'sin9=—]
z 2

=>cotd ——=1i
z

(o)

We have,

|2y — 23| = |z1|% + |2,]% — 2|z4]12| cos(61 — B3),
Where 6, = arg(z,) and 6, = arg(z,)

~arg(z; —z) =0

= |z — 2,17 = |z11* + |23 — 2|2z4]| 2]

= |z, — Zz|2 = (lz1] = |Zz|)2

= |z; — 7| = ||Z1| - |Zz||
(a)
We have,

x2+4vy24+9z2—-6yz—3zx—2xy

=x2+2y)?*+B22*-2y)32)-B2)x
—x2y)

=%{(x—2y)2+(2y—32)2+(32—x)2}20

Hence, the given expression is always non-
negative

(b)

Let A, B be the centres of circles |z — z;| = a and
|z — z,| = b respectively. Let P(«) be the centre
of the variable circle |z — a| = r which touches
the given circles externally. Then,
AP=r+aandPB=1r+b

=> AP —-BP =(r+a)— (r+b)
=>AP—-BP=a-b

= Locus of P is a hyperbola having its foci at A
and B respectively
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46

47

48

49

50

(b)
Let z=(1+iV3)"

= (-2)° <1 i Ng) = (-2)%(0*)® [+ w®=1]

-2
=28w1® = 28w
I GISLE
2
28( 21 +isi 27'[)
=28(cos— + isin—
3 3
~ Modulus= 28 = 256 and amplitude= %ﬂ
(<)
We have,

x2+(a+b)x+ab<0

Sxk+a)x+b)<0>-b<x<-a=>x
€ (=b,—a)

(a)

x2+y2+2%2=(a+h)?+ w?(a+ bw)?
+ (aw? + bw)?

= a® + b? + 2ab + a’?w? + b?w* + 2abw?
+ a’w* + b?w? + 2abw?

=a’(1+w+ w?)+b?’(1+w + w?)
+6ab [+ w*=w]

=6ab [“1+4+w+ w?=0]
(c)

/—7 — 24N -1 =V —=1V7 + 24i
We know

VaTh=t j%dmm)

1
+ i\/z(\/az + b% —a)
S~ iV7 + 240

1
=i|+ \/E(\/49+576+7)

+ i\/%(\/49 576 —7)

=il|+ 132 '118
=i|x E( )+l§()

=+(3 - 4/-1)
(9
. o (3+i(—4x)
Given, & —if = (3+i(4x) )
3+ i(—4x)|
3+ i(4x)

> Ja+i(-p)l = |

51

52

54

34+ i(—4x)]
T3+ i(4x)]
o = 9 + 16x?
9+ 16x2

>  a?+p2=1
(b)
1+w)’ =0+ w(+w)°
=1+w)(-w?)=10+w)
> A+Bw=1+w
> A=1B=1
(@)
Given equation is x? + 9y%2 — 4x + 3 =0 ...(i)
orx?—4x+9y2+3=0
Since x is real.
W (=492 -409y2+3)=0
=16 —409y?>+3)=0
=4-9y2-3>0
= 9y2—-1<0
>By-1DGBy+1)<0
I P

3 V=3
Eq. (i) can also be written as
9y2 + 0y +x?>—4x+3=0
Since y is real.
202 —-49(x%—-4x+3)) =0
=>x2—4x+3<0
>x-Dx-3)<0
=>1<x<3
(<)
Let a, B be the roots of the equation
(a+ 1Dx?+ (2a+ 3)x + (3a + 4) = 0. Then,

2a+3
“+3=‘1=>—(a+1>=—1=>a=—2
~Product of the roots = 2% = Z9** _
a+l  —2+1

(d)
We have, 2¥*233x/(x-1) = 9
Taking log on both sides, we get

3x

(x+2)log2+(x_1)log3 = 2log3

2(1 2 1 3)=0
= (x+2)(log +x_1og
o= 1 log2
X e T X T log3

log3
>1—x= 8

log 2
o log3
x= log2
(a)

Using a + b + ¢ = 0, the given equation reduces
toax?+bx+c=0
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58

59

Clearly, x = 1 is a root of this equation

Let D be its discriminant. Then,
D=b?—4ac=(—a—c)?>—4dac=(a—¢c)*>0
[+ a#c]

Hence, the roots are real and unequal

(b)

Wehave,a + f = —J/aanda f =
Now,

af=F=a=1
ca+f=—Ja=>p=-2

()

We have,

x—a)(x—b)—1=0
>x?—x(a+b)+ab—-1=0

Let a, B be the roots of this equation. Then,
a+f=a+bandaff=ab—-1

= If one root is less than a, then the other root is
greater than b

= One root lies in (—o, @) and the other is in

(b, o)

ALITER Clearly, a and b are the roots of the
equation (x —a)(x —b) =0

Therefore, the curve y = (x — a)(x — b) opens
upward and cuts x-axis at (a, 0) and (b, 0)

The curve y = (x — a)(x — b) — 1 is obtained by
translating y = (x — a)(x — b) through one unit
in vertically downward direction. So, it will cross
x-axis at two points one lying on the left of (a, 0)
and other one the right of (b, 0)

Hence, one of the roots lies in (—, a) and other
in (b, )

(9
(cos% + isin g) (cos% + isin %) (cosg
+ isin g) oo

+++oo)

=COS(2 278

+ isin + -+ = + .00
(2 4 8 )

T T

2 . 2
= CoS + i sin

1_1 1_1

2 2
cosm+isinm = —1
(o)

o))
)

2(142) (14 5) +3(2+

2
+(n+1)<n+ )(n

60

61

=21+ w)(1 + w?)
+3Q2+w)(2+ w?)+...
+ 1D+ w)(n + w?)

+(n

= Z(r + 1D + o) + 0?)
r=1

= Z(r + D[r? + (0 + )7 + 03]
r=1

=z(r+ Dri—-r+1)

n

- Z(ﬁ +1)

r=1

(d)

LetvV6 +4v3 =Vx +.[y

= 6+4V3=x+y+2/xy

= x+y=6, \/x—y =23

Now, (x — ¥)? = (x + y)?

=36—-4(4x3)

=-12<0

It is not possible

Hence, square root is not possible

(d)

Wehave, [x| -1 <1—x

Two cases arise

CASElWhenx =0

In this case, we have |x| = x

dxl—-1<l—x=2x—1<1—x=>2(x—-1)
<0=>x<1

But, x = 0. Therefore, x € [0,1)

CASEIl Whenx <0

In this case, we have |x| = —x

sxl-1<1l—x=>—x-1<1—-x>-1<1

This is true for all x < 0

Hence, x € (—,0) U [0,1) i.e. x € (—o0,1)

ALITER Draw the graphs of y =[x|—1 and y =

1—x

Clearly, |[x| -1 <1 —xforall x € (—o,1)

—4xy
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64

65

66

67

Y
A
\\ X
1,9
x Lo\ |2 X
(0, -1) y=1-x
YV
(o)
We have,

(V3+i) " =a+ib
=i0(1-iv3) =a+ib

= —(—2w)®=a+ib

) 1,3
"W ) 1.2

= 2010 =qg+ib
=20y =a+ib

-1 3
:>—21°<—+i£>=a+ib

2 2
=2°-2%3i=a+ib =>a=2%andb =
-2°V3
(b)

We have,

2

(5+2v6)" "+ (5-2v5)"
= (5+2V6) + (5-2V6)

>x2-3=+1>x=+2,+\2
(d)
If x # 1, multiplying each term by (x — 1)the
given equation reduces to x(x — 1) = (x — 1) or
(x —1)? = 0 or x = 1, which is not possible as
considering x # 1, thus given equation has no
roots
(b)
Given, (1 +i)?" = (1 —i)*"
= 2N =2"(-D)"M" = 1=(-1)"
~ The smallest value of n is 2
()

. z-1. : :
Since, ——is purely imaginary

z—l_ (z—l)
z+1 +1
1

z—1 z-—

z+1 z+1

2z 2 _
= —_2272‘ > zz=1
> |z?P=1 = |z|=1
(a)

68

69

70

71

Let the vertex A be 3(cos 6 + i sin ), then OB and
OD can be obtained by rotating OA through g and

Y .
-3 respectively
C B

D A
Thus, OB = (O—A))e‘g and, 0D = 04 e_ig

= OB = 3(cos6 + isinf) i and, OD = 3(cos 6 +
isin)(—i)

= 0B = 3(—sinf +icosfh) and, 0D = 3(sinf —
icosB)

Thus, vertices B and D are represented by
+3(sinf —icos @)

(a)

Let a, B be the roots of the given quadratic

equation. Then,
a+f=-b/a,aff =c/a

Itis given that
1 1
a+pf = ? + ﬁ

= a?+ p% = (a + B)a?p?
= (@+p)?-2ap = (a+p)ap)?

b? 2c 3 —bc?
a? a a3
2c  b?* bc?

> =—+4
a a* a3
= 2a%c = ab?® 4 bc? = ¢?b,a?c,b?a are in A.P.

Dividing both sides of 2ac — ab? + bc? by abc,

we get
a b ¢ bac
2—=—4+—=>—,—-,—areinA.P.
b ¢ a cba
(9
Clearly, angle between z and iz is a right angle
s
~ L0PQ ==
¢ 2
(d)
We have,
2" 4 1+ i)
(1 -1 2n
_ 2" {A+3n
{(1-D%m 2n
3 2" N (14 2i+i»)"
T (1=2i4i2)n 21
A L) A A,
_(—Zi)"+ on —(—7) +it=1"+1" =12
(d)
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76

Since, the equation x? — px + r = 0 has roots
(a, B) and the equation x? — gx + r = 0 has roots

(5.26)

~ a+f =pandr =af and%+2[3=q

2(2p-q)

2_
= [3=Manda=
3 3

2
raf=r=5@2q-p)2p—q)
(d)
We have, (1 + w — 0?)” = (—w? — w?)”
= (=2)"(w?)” = —128 w?
(d)
We have,
z+z1l=122-24+41=02z=—-wor—w
For z = —w, we have

7100 4 =100 — (_;))100 | (_(,)=100 — +%

=w+w?=-1
For z = —w?, we have
7100 4 ;=100 — (_;,2Y100 4 (__,2)=100
1
200

2

= 200 4

1
=z +7z271% =0+ =0 +tw=-1
W

(9

Let z = 3+21:s?n6
1-2isin®
3+ 2isin® (1+ 2isinB)
X
1—2isin® 1+ 2isinH
_ 3—4sin”0 +8isin6
B 1+ 4sin%0
For purely imaginary of z, put Re(z) = 0
3—4sin*6
1+4sin20

V3

= inf =+—
sin +-

> z=

ie,

= G=nn+(—1)“(+§) =nnig
(a)
We have,
x%2 +2ax +10—3a > Oforallx €RR
= 4a’> —40+12a <0 [Using: discriminant <
0]
=>a’+3a—-10<0
s>(a+5@—-2)<0>-5<a<?2
(b)
Leta; = a+ib,z, = c + id. Then,
Zy + zy isreal
= (a+c)+i(b+d)isreal
>b+d=0=>d=-b
7,27, is real

(D)

77

78

79

80

81

= (ac — bd) + i(ad + bc) is real
=>ad+bc=0
= a(—b) + bc = 0 Using (i)
Sa=c
vzyg=a+ib=c—id =7,

= —d]

[+a=candb

(a)
Letz =z +iy.Then,
2z+1 (Qx+1)+2iy
iz+1 (1-y)+ix
_(A—y+2x)+i(2y—2y*—2x*—x)
- (1—y)? +x?

2z+1
m(_ >=3

iz+1

2y —2y*—2x*—x _

DT

22y—2y%2—-2x2—x=3x2+3(1-y)?
=>5x2+5y2—-8y+x+3=0,whichisacircle
(a)
Z,+tax+a?=0 = z =aw,aw?
(where '’ is a non-real root of unity)
= Locus of 3 is a pair of straight lines
and arg (z) = arg(a) + arg(w)
or arg(z) = arg(a) + arg(w?)

2T
= arg(z) = i?
Also, |z| = |allw]| or |z| = |a||w?|
= |z| =|a]
(b)

Diagonals of parallelogram ABCD are bisected

each other at a point ie,
Z1+2z3 Zy+ 2z,

22
= 21 + ZZ = ZZ + Z4_
(@)
1 A Bx+C
Now, ———— = —
(A+x)(14x2)  1+x  1+x2

Where Bx +C = f(x)
51=A0+x3)+Bx+C)(1+x)

On comparing the coefficient of x?, x and constant
terms, we get

0=A+B,0=B+Cand 1=4+C
1

> A=C=-andB=—2
2 2

1 1 —Z42
A+0(1+x2) 2(1+x)  1+x2
x 1 1-—x
[0 ="3%3="3
(c)

Wehave,a+b+c =0 ..(i)
Let D = B? + 4AC
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83

84

85

86

=9b? — 4(4a)(2c) = 9b? — 32ac

=9(a + ¢)? — 32ac [from Eq. (i)]

=9(a —c)? + 4ac

Hence, roots are real.

(a)

Given, x?(1+ 2k) +x(1 —2k) +1(1-2k) =0
(D)

Given, D =0, b2 —4ac=0

= (1—-2k)2—4(1+2k)(1—2k) =0

= 20k*—4k—-3=0

1 3
k=210
(d)
Wehave,W =2

log(x—-2)
= log{5(x? + 1)} = log(x — 2)?
=>5%+1) = (x —2)?
=>4x?+4x+1=0

1
>x=- >
But for x = — % log(x — 2) is not meaningful.
~ It has no root.
(a)
We have,

x> =3|x|+2=0

= (x| =D(x[-2) =0
S|x|=1,2=>x=+1,1+2

(a)

Let ay, 5, be the roots of x? + ax + b = 0 and
@5, B, be the roots of x2 + bx + a = 0. Then,
ar+pr=—a,a1f1 =b; a, + B, =—b, a5, =a
[tis given that

lay — Bl = la; — Bl

= (a; — .31)2 = (ay _ﬁz)z

= (a1 4+ B)? — 4y fr = (a4 B2)? — 4ayp,
= a?—4b = b? —4a

=>(@*—-b*)+4(a—-b)=0 >a+b+4=0 [+

a # b]
(b)
3 5
7 (log, x)? + log, x — i log, V2
3 5 1
— 2 _—— =
b (log, x)* + log, x 2~ Zlog,x
= 3(log, x)3 + 4(log, x)?> — 5(log, x) —2 =10

Put log, x =y
3y2+4y2—-5y—-2=0

= (-D@+2)By+1)=0
-1

= y=L—Z§—

1

= 1 =1,-2,—=
0g, X 3

87

88

89

90

91

_, L1
> *=25150
(d)

Since |z + a| < a implies 3 lies on or inside a
circle with centre (—a, 0) and radius a, we have
|z1| + |z2| + |73] < 14

(b)

log, 5300 = log 5 3 + log 5 100

= 21og\/§\/§+ 2log 35+ 2log 52

=2(1+a+b) [log;5=alogy;2=0>n]
(a)

We have,

ptq<r+s (1)

q+r<s+t ..(i)

r+s<t+p .. (1ii)

and,s+t<p+gq ..(iv)

From (i) and (iii), we have
ptgq<r+s<t+p=q<t

From (ii) and (iv), we have
g+r<s+t<p+qgq=>r<p

From (i) and (iv), we have
stt<pt+qg<r+s=t<r
sg<t<r<p

From (i), wehavep+q <r +s

Also,r <p

“ptqgq+r<r+s+p=qg<s

From (iv), wehaves +t <p +gq

Also,q <t

“Sstt+g<pt+tqg+t=>s<p
“qg<s<p

Hence, the largest and the smallest numbers are p
and q respectively

(9

We have,

x+2 1

x?+1 > 2

>2x+4>x2+1

=>x2-2x—-3<0

>x-3)x+1)<0
=>-1<x<3=x=0,12 [+ xisaninteger]
(a)

Letr be the common ratio of the GP. Since o, 8,7y, 6
arein GP,then f = ar,y = ar?and § = ar3.
For equations, x> —x +p =0

~at+p=1

> at+ar=1

=> a(l+r)=1 ..>0)

andaf =p = a(ar) =p

= a’r=p ..(i)

For equation, x> —x+q =0
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93

94

95

y+6=4

= ar’+ard=4

= ar?(1+7r) =4 ..(iii)
andyd§ =q= ar®: ar®?=gq

= a’r’>=q ..(iv)

On dividing Eq. (iii) by Eq. (i),we get

r’=4 sr=42

If we take r = 2, then « is not integral, so we take
r=-2

Substituting r = —2 in Eq. (i), we get

a=-1

Now, from Eq. (ii), we have
p=a’r=(—1)3%(-2)=-2

and from Eq. (iv), we have

q = a’r® = (-1)?(-2)>=-32

= (p,q) = (—2,-32)

(a)

Let the vertices of triangle be

A(z1), B(z2) and C(z3)

Given, 275 = 143
Zy—2Z3 2
Zy — 23 2]
|2y — z3] = |25 — 23]
= |AC| = |BC|
Now, 2% = o-in/3
Zy—Z3
<21 — 23) T
= = ——
are Zy — Z3 3
/BCA = T
3
= |AC| = |BC| and «BCA = 60°
= |AB| = |BC| = |CA|

= AABC is an equilateral triangle.

(d)

We have, 225 + (3w + 8w?)? + (Bw? + 8w)?

=225+ 9w? + 64w* + 48w3 + 9w* + 64w?
+ 48w3

=225+ 9w? + 64w + 48 + 9w + 64w? + 48

=225+ 73(w? + w) + 96 = 225 — 73 + 96

= 248
(<)
Let z=x+1iy
Given, 121 <1
2z+1

JET+ (7 + 272
(2x)2 + 2y + 1)?
> x2+y?+4+4y<4ax?+4y?+1+4y
= 3x2+3y?2>3
> x2+y?>1
(9

<1

96

97

98

99

100

Leta — d, a,a + d be the roots of the equation

x3 —12x% + 39 x — 28 = 0. Then,
a—d+a+a+d=12and, (a —d)(a+d) =28
= 3a = 12 and a(a?® — d?) = 28

=>a=4andd =+3

(b)

We have,

>1

|x — 4]

= 2> |x — 4|
Slx—4<22-2<x-4<2>22<x<6
But —— > 1 is not defined at x = 4

|x—4]
~ X € (2,4) U (4,6)
(b)
As sum of any four consecutive powers of iota is
Zero
13
z(ln + l-n+1)
n=1
= ([ + %+ +iB) + (®
+ 34, +i)
=i+it=i-1
(b)

The complex cube roots of unity are 1, w, w?

Let a = w, B = w?
Then, a*+B*+a 171 = w* + (W?)* +

(@) N (w?)™
=w+w?+1=0
(b)
Since a, b, ¢ are in H.P.
_ 2 ac
T a +c
Now,
_ 4 a?c?
Disc=4b?—4ac=4{————ac
(a+c)?
(a—c)?

= —4qc—_
ac(a+c)2<0

Hence, roots of the given equation are imaginary
(d)

The two circle whose centre and radius are
€:(0,0),1=12,C,(3,4),, = 5 and it passes
through origin ie, the centre of C;

NOW, C1C2 = V32+42 :5
And 1 —1,=12-5=7
CiC,<1ry—mn
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104

105

106

Hence, circle C, lies inside the circle C;
From figure the minimum distance between them,
is
AB = (B — (1A
=1 — (C,C, + CA)
=12-10=2
(b)
Since, a and S be the roots of the equation x? +
Vax + 8 = 0, therefore
a+f=—/aandaf = f
From second relation 8 # 0
~a=1
“~14+4p=-1=p=-2
Hence,a =1land f = -2
(d)
The equation has no real root, because LHS is
always positive while RHS is zero
(a)
Letz = x + iy. Then,
z—1 (*+y*—-1)+2iy
z+1  (x+1)2+y2?
Since % is purely imaginary. Therefore,
z—1y
Re (z + 1) =0
xZ+y?2 -1

:—
(x +1)2 + y2
>x2+y?=1=z?=1=|z|=1

=0

ALITER We have,
(Z - 1) . Ivi .
~T1 is purely imaginary
(z — 1) + T
= = —
W\z+1) "2
= z lies on thecircle |z]| = 1

()
Let z be the fourth vertex of parallelogram, then
Zyt+2z3 Z;+z

= z=2z1+23—2

2 2
(a)
Let z=x+1iy
= zz=((x+iy)(x+iy)
=x? —y? 4+ 2ixy
=0+ 2ixy [+ Re(z) =Im(z) = x=1y]
= Re(z?) =0
(o)
Letxz\/—l—\/—l—m
Then,x =vV—-1—x orx?=-1—x

or x’+x+1=0
_—1+VT—411 -1+v=3
B 2.1 B 2

L X

107

108

109

110

= — =w orw
2
(o)
_ 2 k-1 _ 1-a¥
Wehave, 3, =1+a+a“+...4+a =T
1 —ak
= — =
Bk 1-a 1-—a
| 1 | |la¥|
= — =
Zk 1—al |1—a
LAl (< lal < 1)
_ < la
[1—a| [1—a]
= 3z lies within a circle |Z_E =|1ia|
(b)

Here,>a =0, af = -7, afy = -7

11 1 a*Bt+ Byt +ytat

A TR Ty atpry*t
Yatpt :

= gy (1)

Now, Y ap Y af Lap T af = (T ap)’ (Lap)’
= (=70 = [a?B% + B2 +y%a?
+ 2aBy(a+ B +7v)]
[a?B? + B?y? +y2a® + 2afy(a + B + V)]
= (@B + B2y + y2a®) (@ + By +77a?)
[~Ya=a+B+y=0]
— a,4—ﬁ4- +ﬁ4y4 +)/4(Z4 + 2a4—ﬁ2y2 + 2a,2ﬁ4-y2
+ 2a?p%y*
— Z 0!4,84 + 26!2,82 ]/2(0[2 + 32+y4)
Z a*ft + 2a?p%y? [(Z a)2 — ZZ apf ]
Z @ B + 2022 y2[ 0 — 2 X (=7)]
= 2 atfr+2(=7)?(2x7)
S Z @Bt = (=7)* + 4(=7)?

> ) @t = (7T +4) = —3(=7)’
On putting this value in Eq. (i) , we get

1 1 1 =3(=7° -3 3
AT T
(b)

Given,sin@ + cos@ =h
= sin? @ + cos? 6 + 2sin O cos § = h?
[squaring]

h? -1

2

The quadratic equation having the roots sin 8 and
cos @ is
x% — (sin@ + cosB)x +sinf cos§ = 0
2x> —2hx+ (h>—-1) =0

= sinf cosf =

(a)
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113

114

115

Replacing x by % we get the required equation

1—bx\? 1—bx
a( ) +b ( ) +c=0
ax ax
= a(1l + b?x?% — 2bx) + ax(b — b?x) + ca’x?
= a+ ab®x? — 2abx + abx — ab®x? + a%cx?

= acx’?—bx+1=0

(d)
Vi

=0
=0

2_1 it
—=—=+2i i
2 2

=i i)2 — i 1
2w/(1+z) t=(1+D)
(b)

Let a and a™ be the roots of the equation, then

c
= gt =S

b c
a+a=—-and a.a® ==
a a a

On eliminating a, we get
1

ORECREE
a a a

1 1 n n

= q.a nticn+i + q.q nticn+i = —h
1 1

= (a™c)n+1 + (ac™)n+1 = —b

(d)

Let z=x+1iy

lz4+3—i] = [(x+3) +ily—1)] =1
> Jx+3)2+@-12=1

(1)
argz=rm = tan‘1¥=n
= %=tann=0 = y=0
..(ii)
from Egs.(i)and (ii)we get
x=-3, y=0
z=-3
= |z| =|-3]=3
(a)

Let x = (-1)1/3
x = (cosm + i sinm)1/3

2Zn+1 . (2n+1
x=[cos( 3 )T[+lSll’1< 3 )rr]

i2n+1)m/3

=e
Put n =10,1,2 we get
x = ein'/B, ein’ eSin:/B

= Products of roots= e'™/3, ™t ¢57i/3 = g3mi

= (cos3m + isin3m) = —1

Alternate Method

We know that the cube roots of -1 are -1, -w, —w
= Their product = (—1) (—w)(-w?) = -1

(<)

Sum of the roots

2

116

117

118

119

120

121

a 1
From the given options only (c¢) ie,—2,1,4
satisfies this condition
(9
If(a?—3a+2)x?+(@*-5a+6)x+a?—4=0
is an identity in x, then
a’?—-3a+2=0,a>-5a+6=0anda’—-4=0
must holdgood simultaneously.
Clearly, a = 2 is the value of 'a’ which satisfies
these equations
(a)
Since z, and z5 can be obtained by rotating vector
representing z; through 2?” and 4?” respectively

o Zy = Z; w and z3 = z; w?

(1+ivV3) (—%+i§> and, z;

= Zy

2
_ 1 V3
—(1+l\/§)<—5—l7>
=z,=-2+0iandz; =1—iV3
(b)
We have,
x%>—3x+4
_—>1
x+1
& - O- + O- - "'+\
S0 1 13 @
x%2 —4x+3
x+1
(x=1D(x—-3)
(a)

X

e
10 = X—X

94" 1\ 11
= (5) = ‘{("‘z) +T}
= LHS is always positive while RHS is always
negative. Hence, the given equation has no
solution.
(a)
Let root of 3ax? + 3bx + ¢ = 0 be a, then
3aa?+3ba+c=0
According to the given condition,

= x =3«
s X
*=3
3 xz+3bx+ =0
ag gte=
= ax’+3bx+3c=0
()
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123

124

CASE1Whenx?+4x+3>0i.e.x < —3o0rx >
-1

In this case, we have
[x2+4x+3|=x>+4x+3
s x?+4x+3|+2x+5)=0
>x2+4x+3+2x+5=0
Sx=—-2,—4=>x=—-4

—1]

CASEIl Whenx®> + 4x +3 <0ie.—3<x < —1
In this case, we have

|x2+4x+ 3] = —(x2+4x + 3)
Slx?2+4x+3]+2x+5)=0

= —x?—4x—-3+2x+5=0

= -—x>-2x+2=0

>x2+2x—-2=0

-2+2vV3

[~x<-3orx2>

=>x = > =—-1++3
Sx=-1-vV3 [v-3<x<-1]
(d)

. _ [24v3 _ [(2+V3)(2+V3)
Given, x = \/ 23 \(@EB3)EB)
=2+3

-4t =2+v3) (2+V3-4)
= (V3+2)'(V3-2)°

2 2
=[(3) - @]
= (-1?=1
(d)
We have, |A1a; + Aa,+... +1,a,]
< harl + [Azaz]+.. . +HAan]
[ llas|+... +14pllan]
Alaqg|+... +24,la,| (+ each A, = 0)

<A+ +A,

( lag| < 1and so Ax|ag| < A forall k
=1,2,..n)

Hence, |41a1 + Aya,+...+4,a,] < 1

()

It is given that tan « and tan 8 are the roots of the
equationx? +px+q =0
~tana+tanf = —pandtanatanf = q

tana + tan 8 -p p
= tan(a +f) = 1—tanatanf =1—q =q—1
The LHS of choice (a) can be written as
= cos?(a + B){tan?(a + B) + ptan(a + B) + q}

{tan?(a + B) + ptan(a + B)

R tan?(a + B)
+4q}

125

126

127

128

129

1 p? p* }
1+L{(q—1)2 g-1" 171
(q-1)?
So, option (a) is correct
()
T T
sin§+i(1—cos§)
= 2 si " 7T+'2$'n2n
= smlo.cos10 i2si 10
. s Vs .. s
=2 sin E(cosﬁ + lsmﬁ)
sin% T
tanf = =tan— > 6§=—
an o an10 10
10
(b)

We know that, sum of any four consecutive
powers of i is zero

13
- Z(ln _|_ in+1)
n=1
=i+ i%+....+i13) + (i?
+ i3+, +i)
= {13 4 ;14
=i—1
(a)

logs x + logz Vx + logs Vx + logs Yx+...= 4

1 1 1
=>log3x+§+log3x+Zlog3x+§log3x+...=4

1 1 1
Slogsx|1+-+—-+<+...

=4
2 4 8
1
= logs x 7| =4
T2
= log;x =2
>x=32=9
(d)
We have,
2x 1
>
2x2+4+5x+2" x+1
2x 1

= — >0
2x2+4+5x+2 x+1

=>2x2+2x—2x2—5x—2>0
x+1D)2x+1D)(x+2)
-1

3x+2
"arDex+ e+ 0
= x€(=2,-1)U(=2/3,—1/2)
(<)
Let a, 8 be the roots of the equation x? + px +
8=0
Then,a +f = —pand aff =8
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131

132

Now,

a—p =2

S@+p)?—4af=02)2=>p*?-32=4>p
=+6

(d)

Let a be a common root of the equations x? +
ax + 10 = 0 and x? + bx — 10 = 0. Then,
a’+aa+10=10

and,a?+ba—10=0

Adding and subtracting these two equations, we

get
2a’+ala+b)=0and(a—h)a+20=0
a+b 20
>a=— anda = —
a—b>b

a+b_ 20 S a? — b2 = 40

2 a-b a B
(a)
We have,
|z1| = |z;| = |z5]

= 0A = OB = 0C, where O is the origin

= Circumcentre of A ABC is at the origin
But, the triangle is equilateral. Therefore, its
centroid coincides with the circumcentre

Thus,

Z1+2z,+z
%=0$21+22+Z3=0
Clearly, z, = z,e!2™/3 = z, w and z3 =

z, el4m/3 — z, w>

Let OA be along x-axis such that 0A = 1 unit.
Then,z; =1

oz, = wand z3 = w?

Hence, z,z,z; = w? = 1

Thus, we have

Zy+ 2y +2z3 =0and zyz,2z; = 1
(9

We have,

Jx+tiy=x(a+ib)
=>x+iy=a?—b?+2iab
>x=a’?-b%y=2ab

o J=x—iy =+/—(a? — b2) - 2iab

133

134

135

136

:\/T—iy=\/b2—a2—2iab=\/(b—ia)2
=+(b —ia)

(9

Since, a , B are the roots of the equation x? + px +

g = 0, then

a+pB=p af =q ..(>)

and a*, B* are the roots of x2 — xr + s = 0.

Then, a* + p* =r ..(ii)

and a*p* =s

If D is discriminant of the equation x? — 4gx +

2q> —-r =0,

Then D = 16q% — 4(2q® — r) = 8q* + 4r

= 8a?p? + 4(a* + p*) [from Egs. (i) and (ii)]

=4(a?B?? >0

Hence, the equation x? — 4qx + 2q®> —r = 0 has

always two real roots.

(a)

Since, a, b and c are the sides ofa A ABC, then

la —b| < |c| = a® + b? — 2ab < c?

Similarly, b? + ¢? — 2bc < a?, c?>+a? —2ca <

b2

On adding, we get

(a® + b% + ¢?) < 2(ab + bc + ca)
a? + b? + c? )

=>0Lb+bc+ca< - @

Also,D > 0,(a+ b+ c)?> —3A(ab + bc + ca) =0
a? + b? + c?

> —>31-2
ab + bc + ca

From Egs. (i) and (ii),

31-2<2 =<3

(a)

Let A be the vertex with affix z,. There are two

possibilities of z, ie, 3, can be obtained by

: 2m . . . :
rotating z; through 7“ either in clockwise or in

anti-clockwise direction.
B (23) %

A4 (zy) B ()

V) Zy| 4i2m
S — = |—|e n

<1 <1

(cos= £ isinT) 5 laal = laa)

= Zy =31 |COS— x lSIn— vzl =13

2 1 n n 2 1
(d)

Given, z = cos@ + isinf = e®

15 15
Z Im (ZZm—l) — Z Im (eig)Zm—l
m=1 m=1

Page |82




137

138

139

140

15
Z Im ei@m-1)6
m=1
sin@ + sin 36 + sin560+...+sin29 6
sin (9+2299) sin (15;29)
20
mn(z)

_sin(150)sin(1560) 1

sin @ " 4sin2°
(d)
We have,
—2++vV4—8a
222+22+a=0=>z=—4
_ —1++vV1-2a
=

For z to be non-real, we must have

1
4—-8a<0=>a> >
-1++v1-2a —1—-+v1-2a
————andz, = ——F——
2 2
Now, origin and points representing z; and z, will

form an equilateral triangle in the argand plane, if

Letz; =

z2 + 22 =2zz, [vz?+ 22+ 22
= 717, + 2373 + 7374
=(z,+2)° =322,
3a 2

=>1=7=>a=§

Clearly, a = 2/3 satisfies the condition a > 1/2
Hence,a = 2/3

(9

Let P, A, B represent complex numbers z,1 +
0i, —1 + 0i respectively, then
lz—1|+|z+1|<4 > PA+PB<4

= P moves in such a way that the sum of its
distance from two fixed points is always less than
or equal to 4

= Locus of P is the interior and boundary of
ellipse having foci at (1, 0) and (-1, 0)

(b)

On comparing the given circle with |ﬁ| =k, we

get

a=i, f=—i, k=5

s 128 - e

(d)

We have,

z+ap)=a’>z=a—-af,z=aw —ap,z
= aw? — af

Thus, the vertices 4, B and C of A ABC are
respectively, @« — a 8, aw — a f and a w? —a 8

Clearly, AB = BC = AC = |a| |1 — w| = V3 |a]

141

142

143

(b)

Given, (\/5_, + \/§i)33

Let v/5=rcosB, V3 =rsind
2=5+4+3 = r=2V2

(rcos@ + irsin9)33 = 249z
|733(cos 336 + isin330)| = |2%9z|

33
= (2v2) | cos 336 + isin3360|= 2*°|z|
2
22 (1) = 2*%|z] =2

=249z

=

EN = |z|

(d)

Let the vertices be 3, 34, ...
=+/5

(1+ 2i)
A Ao

, 25 w.r.t. centre O at

origin and ||
Y,

A, 0|(0, 0) As

Az Ay

= A4y =121 — 2ol

= |z0e® — 3|

= |zg|| cos 6 + isin® — 1|

= V5,/(cos 8 — 1)2 + sin2 @
520 — 03 0)

=\/§.Zsing

= Aody =V52sin(3) =5 (v0=2=1) @)
Similarly, AlAZ - A2A3 - A3A4 - A4A5 == A5A0 ==
V5

Hence, the perimeter of regular hexagon

= Agd, + A1A; + AyA3 + A3A, + AyAs + As4
=6V5

(d)

Let 3 = cos 2711 +i sin271T , then by using De

Moivre’s theorem
21k . .. 2mk .
ook = cos—=+isin—= ..(0)
. 2Tk , 2Tk
Let S=Y%_, (sm— —icos T)

=y° . [( i) (cos— +isin Z:R)]

=(— l)z (cos—+ zsm@)

= (-i) Zk=1 z* [from Eq.(i)]

=(-i)[z +3%+33+...+2°

It is GP of which the first term is z, number of
terms is 6 and the common ratio is

_ 21‘[+._2T[¢1
z—cos7 lsm7
z(1— 3%
S=(D)—/—"—

1—3
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145

146

147

7
. Z2—3
= (~) =
7 2T 21\’
-2 e o7 — T S
=(_l)1—z =i [ V4 —(cos7 +Lsm7) ]
=cos2nm+isin2n=1

(d)

Let a, B and y be the roots of the given equation
ca+f+y=-2,af+Ly+ya=-4

And affy = -1

Let the required cubic equation has the roots
3a,3f and 3y.

~3a+3+3y=-6

3a.38 +3B.3y + 3y.3a = —-36

And 3a.38.3y = =27

~ Required equation is

x3 = (=6)x%? + (—36)x — (=27) =0

= x3+6x2—-36x+27=0

(a)

Since, D > 0,sin?a — 4sina(1 — cosa) > 0

= sina>0or(sina—4+4cosa) >0
1-cosa 1
4

=a€(0,m)orac (0:2 tan” (3))

(1
=>a€ (0,2 tan (Z))
(b)
Since, a , § are the roots of equation x? + bx +
c=0.
Here, D = b? — 4c > 0 because ¢ < 0 < b. So,
roots are real and unequal.
Now,a+ B =-b<0andaff=c<0
~ One root is positive and the other is negative, the
negative root being numerically bigger. As a <
B, a is the negative root while B is the positive
root.So, | @] > Banda < 0 < B.
(d)
Given, x2 —v3x+1=0
V3+V3-4 V34i
2 2
=> x"= COSE'F isinE
6 — 6
And xin = cos% + isin%

=>aE(07r)0r

7T+' LT
= cos— tisin—
6 6

> x=

1 ..onm
x" ——=42isin—
xn 6
= (x” i)z = 451n2n—n
xn) 6
112
Hence, fl‘il (x" - x_n)
4 [ + 2m +...+ 24”
= sin? sin? e sin? e
=—4(12) = —

148

149

(d)

We have,

|x? —x — 6] ={x2_x_6'ifo—20rx23
—~(x?—x—6),if—2<x<3

CASEIWhenx < —2or,x = 3

In this case, we have |[x2 —x — 6| =x? —x—6
alx?—x—6l=x+2

>x2—-x—6=x+2

=>x2-2x—-8=0

>k —-4x+2)=0

>x=-2,4

CASEIl When -2 < x < 3

In this case, we have [x? —x — 6] = —(x? —x —
6)
[x? —x—6]=x+2
> -—-(x?2—-x—-6)=x+2
>x2-4=0
>x=%2
S>x=2 [+ 2 € (=23)]
Hence, the roots are —2, 2,4
(d)
We have,
3 1+85, 1+5,
1+85, 1+S5, 1+5;
1+S8, 1+S; 1+8S,
1+1+1 1+a+pf 1+a?+p?
=|l14+a+pf 1+a?+p? 1+a3+p3
1+a?+p% 1+a+p3 1+a*+p*
1 1 1]t 1 1] |1 1 1)
=1 a LIl a PB|l=1 a L
1 aZ BZ 1 CZZ BZ 1 a,2 BZ
Now,
1 1 1
1 a p
1 a? p?
2(1, ail ﬂil Applying R, = R, — F
0 a?-1 p2-1 Rs = Rs =Ry
=(@-DE*-1D-B-D@*-1)
=af?—a—p?—a’f+p +a?
=@ -p)-(a—-p) —afla—p)
=(@=p)la+p—1-af]
=J(@+p)?—4ap{a+B—1-ap}
b2 —4ac( b c
N
a a a
B b2 —4aca+b+c
T a? ( a )
Hence,
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3 145, 148,
145, 1+S, 1+S5;
14+S, 1+S; 1+8,

2
b2—4aC(a+b+c>

a?

a

(b? — 4ac)(a + b + ¢)?

a*
150 (d)

We have,

i2mk
Zy=e n , k=012,..,n—1
i2mk

“zgl=len |=1 forall=0,1,2,..n—1

= |z| = |zx4q1| forallk =0,1,2,..,n—1
151 (a)

1+n?+n*
2

Here,a + f =1+4+n? and af =
Now, a? + 2 = (a + B)? — 2af
=1+n%)?-1+n?+n*) =n?
(b)

Since, 4is aroot of x? + ax + 12 = 0
~164+4a+12=0 2 a=-7

Let the roots of the equation x2 + ax + b = O be
and a

s 20 =—a

LT
*=3

152

Anda.a=b
2

7 f—
- (3) -

49
=>b= T
(d)
108140 63 = 108;245%7(3 X 3 X 7)
_ log,(3x3x7)
"~ log,(22 x 5% 7)

2log, 3 +log, 7

- 2log, 2 +log, 5 +1log, 7

1
B 20"‘; _ 2ac+1
_2+b+l_20+b0+1
c

(d)

We have,

a1-n=2"

= 1" =[2|"

S>(WV2) =2n s M2 = M2 =150 =0
So, there is no non-zero integral solution of the
given equation

155 (a)

We have the following cases:

CASEIWhenx <0

153

154

156

157

158

159

160

In this case, we have Sgn x = —1

2 x2—5x— (Sgnx)6 =0
>x2-5x+6=0=>x=23

But, x < 0. So, the equation has no solution in this
case.

CASEIl Whenx > 0

In this case, we have Sgn x = 1

2 x2—5x — (Sgnx)6 =0

=>x>—-5x—6=0
>5@x-6)xx+1)=0=>x=-16>x

=6[vx>0]
Hence, the given equation has only one solution
(a)
We have,
Z"=1+2)"

= [z" = |1+ 2)"|

= |z|" =1+ z|"

= |z| =1 +z|

= |z—=0] = |z - (=1

= z lies on the perpendicular bisector of the
segment joing (0,0) and (0, —1)

1
$Z=—§ =>Re(z)<0

(a)

Given, (1 + w)(1 + w?»)(1 + 0" (1 + 0®)
=1+ w)(w)d+w(+w?)

[“1+ w + w? = 0 and w* = w]

=1+ w?(—w-—w?

=1+ w?+2w)(~w—1)

= () (w?) =1
(d)
We have,

6i —3i 1 6i 0 1

4 3i —-1|=|4 0 -—1|Applying(,
20 3 i 20 0 i

- C,+3iCy

=0=0+0i
~x=0,y=0
(9

Since z4, z,, z3 are vertices of an equilateral
triangle

wZitvzi vzl =712+ 2, 23 + 23 74

= (21 + 25 +23)2 = 3(2% + 23 + 22)

Zy+ 2z, + z3

= (320)2 =3(z% + 2% +z2) [ 3

)]

= zf + 25 + 22 =324

(b)
As we know, ax? + bx +c¢ > 0forall x €
R,iffa>0and D <0
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162

~x?+2ax+ (10 —3a) > 0,Vx ER
= D<O0

= 4a’>—-4(10-3a) <0

= 4(a’+3a-10)< 0
=>(a+5@—-2)<0

Using number line rule

+ -, *
52
a € (-5,2)
(b)

Given that a4, a, are the roots of the equation
ax? + bx + ¢ = 0, then

a+a, = —gand aia, = E (1)
Now, B;, B, are the roots of px? + gx +r = 0,
then

-

B+ B2 = —%and P12 = = ..(ii)

Given systemis a;y + a,z2 = 0and g1y + .3 =
0.
a; oy
>——==—
B B2
alaz

B1B2
= 22 (i)

Now,

SIRIETEY

E'Bz ar
2 2
Since, @ =2 % _A _a_B
B1 B2 @y By ai B3
242 2, p2
alaizaz Y ;-Zﬂz_ (on adding 1 on both sides)
2 2
a; ai+aj
= —= == 03
BZ Bl + BZ
(g +@)? -2y

~ (By+ B2)? = 2B1
On substituting the values from Egs. (i), (ii) and
(iii), we get

b? c
P _a 2 (g) 3 (b? — 2ac)p?
ar € _,(r\ (g% - 2pr)a?
p? 2 (p)
¢ pb®—2acp

r  q2a— 2apr
= b%rp — 2acpr = q*ac — prac

= b%pr = q%ac

(b)

(1-w+ o)1 - w?+ i)

(1-wd o+ ww?)(1-wbw?+ w® o). upto
2n

= (lw+ w?)(1 — w? + w)

(1-w+ w?)(1 - w?+ w)..upto 2n

= [(—20)(—2w?)] X [(—2w)(—2w?)] X... upto 2n
= (22w3) X (22w?3) X...upto n

=[2% x 22 x 22X...upto n]= 22"

163 (d)
Given, @ and B are different complex numbers and
1Bl =1
ey Mol lbd
L—apl |pp—aBl |BIIB —al
164 (d)

lOgc+b a+ 1Ogc—a a
2log.ypa.log._pa

loga loga
__log(c+b) ~ log(c—b)
- loga loga

log(c+b) "log(c—b)
_logaflog(c — b) +log(c +b)} log(c? — b?)
- 2(log a)? ~ 2loga

log a? 5 5 5
=g (v a*+b°=c%)
=1
165 (b)
We have,
10x? + 17x — 34
x2+2x—3
10x% 4+ 17x — 34 — 8x2% — 16x + 24
= <0
x2+2x—3
=>2xz+x—10<0
x2+2x—3
(2x +5)(x—2)

<0=x€(=3-5/2)U(12)

x+3)(x—-1
o+ - + .+
-0 -3 -5 1 2 £0
2
166 (b)
1+ cos¢ + isind\"” )
( — ) =u-+iv
1+ cosdp —isind
n
2cos? 4 2isinLcos?
N fb ¢2 ¢2 =u+iv
2 c0s%2~ — 2sin—-cos—
2 2 2
Lo\
e'z .
= S| =ut+iv > (™) =u+iv
_®
e 2

= cosnd +isinnd =u+iv
= u=cosnd, v=sinnd
167 (c)
We have,
2x*+5x2+3>0forallx €R
So, 2x* 4+ 5x2 + 3 = 0 has no real root

168 (c)
Given, a, B are theroots of x2 —2x +4 =0
La+f=2 (1)
And aff = 4 (i)
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170

171

172

173

Now, & — 8 = /(a + )2 — 4af
=V4-4x4=+v-12

> a—f =2V3i ..(iii)
On solving Egs. (i) and (ii0, we get

2+ 24/3i -1-+/3i
a=————=-2(————|=2w?
2 2
And B = 2—22\/51' -9 (—1-;\/51') - 20

Now, a®+ ® = (—2w?)® + (—2w)°

= 64(w3)* + 64(w?3)?

=128 [+wd=1]

(b)

Wehave, |2+ 4| <3 = -3<z+4<3

> —6<z+1<0=>0<-(z+1)<6

=> 0<[z+1]<6

Hence, greatest and least values of |z + 1| are 6
and 0 respectively

(a)
Let P(z) be any point on the circle
OP = 0oP"
= |z| = |z]
zZ
>z =z 222=2,2; > —=—
212 = 12| 1H= =

Y

P(2)

eV
y

Y'

P'(-2)

(<)

Itis given that x + 1 be a factor of f(x) given by

fO) =x*+(—3)x*-Bp—5)x"+(2p - Nx
+6

oo f(—l) = 0

=21-p+3-3p+5-2p+9+6=0

>6p=24=>p=4

(@)

Leta € AN B. Then,

a€ANB

>a€Aanda €B

= f(a) =0and g(a) =0

= [f(@)]? + [g(@)]* =0

= aisarootof [f(x)]? + [g(x)]? =

(d)

Here,a + f = —pand aff = q

2 2 3 3
a“+ a’+
Tﬁxz_l_TBxS_...

(e}

Now, (a + B)x —

174

175

176

177

a’x? a3x3
=|ax — + —...

2 3
,BZXZ ,333(3
+(,3x— > + 3 —)
=log(1 + ax) + log(1 + Bx)
= log{1 + (a + B)x + afx?}
= log(1 — px + qx?)
(@)

We have, |z —5i| <1
Y,

€

0]
Let 0 = £ AOX = min.amp (z),
. LAOC =90°—- 6

©,5)

4(2)

9

X

1
= sin(90° — 0) = <

= 6—1
cos =z

. 2=0AcosO+i0Asinb

- z=m(§)+im/1_5iz
=2T‘/€(1+i2\/6)

(b)

Since a, f are the roots of the equation x2 + px +
1 and y, § are the roots of the equation x? + qx +
1=0

cal+pa+1=0,2+pp+1=0,
Y2+qy+1=0andés?’+qé6+1=0 ..(i)
Also,a+f=-paf=1y+8=—qandyéd =
1

“a=y)B-y)(a+)(B+95)
={aB—yla+p)+y*Hap +&(a+p)+ 6%
=@y?+py+1D(E*-ps+1)
=@y —qyr)(=qé—p9I)

=@+ a(q-pys=(*—-p?)
(a)

Since, |z, + 25| = |z1| + | 25|

= |z1|* + 12,1 + 2|2z1||2;| cos(6; — 6,)
= |z11? + |2 |* + 2|42,

cos(0; —0,) =1 =cos0°
6,—0,=0 = 6,=0,

arg(z;) = arg(zz)

[Using ()]

=
=
=
(@)

sin {(wlo + w?)m — %} = sin{(w + w?)m — %}
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178

179

180

181

Nl -

= sin (—n - %) = sin%
(d)

Let f(x) =x3—-3x+a
If f (x) has distinct roots between 0 and 1. Then,
f'(x) = 0 has aroot between 0 and 1

But, f/(x)=0>3x2-3=0=>x=+1

Clearly, f'(x) = 0 does not have any root between
0 and 1.

So, f(x) does not have distinct roots between 0
and 1 for any value of a

(9

Itis given that a, § are the roots of the equation
375x2 —25x —2 =10

1 _
= d -
a+p = Tc an aﬁ 375
n
~ lim — lm ((Z +'[)>r)
n—-oo
r=1 r=1
n
=>lim ) S, =(a+a?+ad+ )+ (B +p?
1
+BS+...00)
N B
a
= l S — = o <1’
nl—r>{>10 r 1_0-’+1—‘3 [ |a| |B|
=1
<1]
+B—-2ap Ly 2
a —2a —+—
= lim S, = — 1513752
n-o 1—(a+Bf)+af 1_L_2
r=1 15 375
29
T 348
(d)
We have,
y = tan x cot 3x
R _ tanx
y_tan3x
tan x(1 — 3 tan? x)
>y=
3tanx —tan3 x
1 —3tan®x
S>y=—""
Y 3 —tan?x
3y—1
= tan’x = Y
y—3
3y—1
y—3
1
=>yS§ory>3
(o)

Let a, B be the roots of the equation 2x(2x + 1) =
1. Then,

1
a+,8=—zandaﬂ=——

>4a’+2a—-1=0 (D)

182

183

184

185

Again,
at+pf=—=
=>ﬁ=—z—a

1+2a
>0 =-

A 2

4a’+2a+2a o
=>p=- > [Using ()]
=>pf=-2a(a+1)
>p=-2a’-2a
>f=-2aXa—-2a
s>p=a(4a’-1)-2a [Using (i)]

>f=4a®-3a

(@)

Let two consecutive integers n and (n + 1) be the
rootsof x2 —bx+c=0.Then,n+ (n+ 1) =b
andn(n+1)=c¢

& b?—4c=(2n+1)?
(b)
Given, a* = bY = ¢? = m(say)

= x =log,m, y=Ilog,m, z=Ilog.m
Again as, x, y, z are in GP, so

—4nn+1)=1

y_ z
Xy
logym log.m
log,m log,m
logma log, b
log,, b log,c
= log,a =log.b
(b)

Let 0,4 (z,) and B(z,) be the vertices of the
triangle. The triangle is an equilateral triangle
“Zy =12, etin/3
=>1+ib=(a+i)(cosm/3 £sinm/3)

=>1+ib=(a+i)(1/2+iV3/2)
21+lb—<(21i\/2§>+ (;ia§>

a 3 1 1

>+ — = =_4+_

>+ land b >%5 av3

1

=>(a=2—\/§ora=2+\/§)andb=§i%\/§
>a=2—-V3andb=2-V3 [+0<ab<1]
(d)
We have,
n

Z(_l)r nCr{iST +i6r + l-7r +i8r}
r=0

= Z(—1)r mCAT H T+ 4+ 1)
r=0
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= ZO(_l)r nCr iT : 720(_1)1‘ TlCr(iZ)T
+ ;(—1)’" ne, (i%)"

n
£y e,
r=0

=1-D)"+@Q-iH"+Q-"+@Q-1D"
=1-D)"+2"+ A+ )"

T Ty
= 2" 4 2n/2 {cosz— isin—}

4
T "
n/z - . . -
+ 2 {COS4+I.SII‘14}
= 2" 4 2/2+1 cos%
186 (c)
Since, b = aTJrC (1)
Now, discriminant, D = B? — 4AC
= 4b? — 4ac
2
=4 (aT-i-c) —4ac [from Eq. ()]
=(a—c)>=>0
~ Roots of the given equation are rational and
distinct
187 (a)
We have,

logy 21z — 2| > logy, |2]
= |z - 2| < |z|
= z lies on the right side of the perpendicular
bisector of the segment joining (0, 0) and (2, 0)
= Re(z) > 1
189 (d)
Since, x?>—-3|x|+2=0
= (x-=2)(x[-1) =0
= |x|=2o0r|x|=1
>x=Zx2o0rx=4%1
~ The given equation has four real roots
190 (d)
Let 4 and a be roots of given equation
“4a=12 =a=3
And4+3=-p = p=-7
= Equation x? + px + g = 0 will reduce to x? —
7x+q=0
Let this equation have 8, 8 as its roots
. 2=7 = [3=§andﬁ2=q
2
> a=(3) =%
191 (b)

[x]?—-[x]-2=0
= ([x] =2)([x] + 1) =0

192

193

194

195

> [x]=2,-1

= x € [-1,0] U [2,0]

(d)

We have,

a+f =-b/aandaf =c/a
Now,

Sumoftheroots=2+a+2+ B =4+ (a +
B)=4—b/a

Product of the roots = (2 + @)(2 + )
=4+apf+2a+p)

c 2b_4a+c—2b

a a a
Hence, required equation is

) b 4a+c—-2b
X —x<4——)+—=0
a a

or,ax’?+ (b—4a)x+4a—2b+c=0
ALITER Required equation can be obtained by
replacing x by x + 2 in the given equation

(9

Given, tana +tanf +tany = tanatanftany
(1)

~ tan(a+ L +7y)

_ tana +tanf +tany —tanatanftany

" 1—tanatanf —tanftany —tany tan

= tan(a+f +7y)

0
1—tanatanf —tanftany —tanytana
[From Eq. (i)]
= tan(a+pB+y)=0
= a+f+y=0orm
~ xyz = (cosa + isina)(cos B + isin B)(cosy
+isiny)
=cos(a+ B +y)+isinfa+pB+7y)
=cos0°+isin0°=1
or xyz=cosm+isinmt=-1
(9
We have,
arg(z,z,) =0
= arg(z,) + arg(z,) =0

= arg(z,) = —arg(zz)

= arg(z;) = arg(Zz)

Since, |z;| = |z,| = 1. Therefore, |z;| = |Z,| =1
Hence, z; = 7,

(<)

Let a be a common root of the two equations.
Then,
2a2—-7a+1=0
aa’?+ba+2=0
a? a 1
= = =
—14—-b a—4 2b+7a
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196

197

198

199

200

a—4 _b+14
=z 2b+7a 4-a
= (7a+2b)(b+14) +(a—4)*>=0
Clearly, a = 4, b = —14 satisfy this equation
(b)
We know that w and w? are roots of x? + x + 1 =
0. Therefore, x3™ + 337+1 4 x3k+2 wil] be exactly
divisible by x2 + x + 1, if w and w? are its roots

For x = w, we have
x3m + x37’l+1 + x3k+2 — w3m + w31’l+1 + a)3k+2 —

1+ w + w? = 0 provided that m, n, k are integers

Similarly, x = w? will be a root of x3™ + x3m+1 +

x3%*2 if m, n, k are integers

(d)

| a+ 10b + 102%¢
9810\ T0=%gq + 10-3b + 10-2¢

_ a + 10b + 10%c
o810 = (a+10b + 10%c)
=log;, 10* = 4
(@)
Since, tan 30° and tan 15° are the roots of
equation
x2+px+q=0
~ tan30° + tan 15° = —p
And tan 30°tan 15° = g
Now,2+4+q—p =2+ tan30° 4 tan 15° +
(tan 30° + tan 15°)
=2+ tan30° 4+ tan 15° + 1 — tan 30° tan 15°
( tan 30° + tan 15° )

* tan45° = 1 —tan 30°tan 15°

> 24+q—p=3

(d)

Given, z'/3 = p +iq

= (x—iy)=@+ig? [putz=x—iy]
(x —iy) = p®*—iq® + 3p*qi — 3pq®

(x —iy) = (p* = 3pq®) +i(Bp*q — ¢*)

x = (p* — 3pq?) and —y = 3p?q — ¢°

=
=
=
=

(9
Here, sec @ + cosec a = p andsec a.cosec a = q

sina+cosa . 1
—————— =pandsinacosa ==
sina cosa q

2
= (sina + cos a)? = (g)

2
. . p
= sin?a + cos?a + 2sinacosa = —

q2

2
= g2 (1 + —) = p?

q
= q(q +2) = p?

201 (a)
1\° 1
<x+—) +<x+—) =0
x X
1 1\°
= (x+—) <x+—) +1| =
X X
1
>x+=-=0
X
= x2 = —1 which is not possible
Hence, no real roots exist
202 (c)

Let D be the discriminant of the given quadratic.
Then,

D =9b%* —32ac
= D =9(—a —c)? - 32ac
= D =9a?+ 9 c? — l4ac

=D =c2{9(%)2—14(%)+92}
{320

Hence, the roots are real

(d)

Leta =1, =—-1,y =iand § = —i. Then,
aa+bf+cy+dé ay+bd+ca+dp
ay+béd+ca+df aa+bf+cy+dé
_a—-b+i(c—=d) (a—b)i+(c—d)
“(a—-b)i+(c—d) a-b+i(c—d)
_{la=b) +i(c—d)}?* +{(a—b)i + (c —d)}?
" i{la=-b)+i(c—d)}{(a—b)—i(c—d)}
_ 4(a—-Db)(c—-d)

" (a—b)2+(c—d)?

(a)

Given, logs logslog, x = 0

= logslog, x =5%=1
=>log,x=5=>x=25=>x=32

[~a+b+c=0]

203

204

205 (d)
( 1 4 3 )<3+4i>
1-2i 1+4i/\2—4i
B 1+2i+3—3i”6—16+12i+8i]
112 +22 712 412 22 + 42
_[2+4i+15—15iH—1+2i]
B 10 2
(17 - 11D (-1 + 20)
N 20
_5+45i_1+9_
=720 4%

206 (a)
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207

208

209

210

211

Let a, B be the roots of x2 + px +q = 0
=a+pf=-paf=q

a*,p* areroots of x2 —rx +s =0
sSat+pt=ra*pt=s

Let D be the discriminant of x? — 4 qx + 2 q% —
r = 0. Then,

D =8q?+4r

=D =8a?p?+4(a*+ ) =4(@?+p%)? >0
So, the given equation has real roots

(a)
Lety =

x%—x+1

x2+x+1

> xX2-D+x@y+D+1(y—-1)=0

Here, D = 0 as x is real
G+1D2-4(y-1D%?=0

= y2+2y+(1—-4y2+1-2y)>0

= —-3y?-10y+3=0

=3y2—-10y+3<0

>By-Dky-3)<0

1
> -<y<3
3 y

(b)
Now,x — 1 =a; = x = a; + 1 for new equation,
i=1234

(d)
_a.0+0.a+lal*> |al
B 2|a| 2
(a)
We have

1=a(1-2x)(1—3x)+b(1—x)(1—-3x)
+c(1—-x)(1-2x)

On putting x = % we get

t=0+p(1-2)(1-3) 0
B 2 2
- 1=0(3)(-3)

- T\2/\ 2
= b=-4
On putting x = 1, we get
1=a(1-2)(1-3)4+0+0

1

= 1=a(-1)(-2) = a=s

On putting x = g, we get

1=040+ (1 1)(1 2)
= “‘\*73 3

- 1)) - -3

Now, 2+24£=24C0
1 3 2 3

5
()

The given equation is

20+ )x?>—-4Q2—-i)x—5-3i=0

9 _ 15-40+27 _ 1

5.2 30 E

212

214

215

216

42— +16(2—)2+8(1 +)(5 + 3i)

= X

4(1+0)
i 4—i
=—— or —;
14 O 1+i
—-1-—1i 3 —5i
= or
2 2
—1-i 1 1 1
Now, [~ -Jzﬁ-ﬁ
and|3_5i S N
2 \/4 4 \Iz

Also,\/£>\/1
2 2

. . 3-5i
Hence, required root is %
(9
Using triangle inequality, we have
|z = 2i| = |2i] = |z| = |z = 2i| + |z| = 2
Hence, the minimum value of |z — 2i| + |z| is 2

(d)
We have,
xalogz x)?+(logz )5 _ /5

3 5
=7 (log, x)? + log, x — i log, V2
1 1
—_—t
2 log,x

3 , 5 1
= —(log, x) +log2x——=zlogx2 =

4 4

3 5 1
= Z(logx)s‘ + (log, x)* — Z(logz x) = >
= 3(log, x)3 + 4(log, x)2 — 5(log, x) —2 =10
=3y3+4y?2—-5y—2=0,wherey =log, x
= (-DBy+D+2)=0

1
Sy=1-5,-2

; 1 21 1
=>log2x=1,—§,—2=>x=21T,Z
(b)
Wehave, x> —3x+2=0 = (x—1(x-—
2)=0
= x=12
Forx=1,x*—px?+q=0=>1-p+q=0
(1)
Forx =2, 16—-4p+q=0 (i)
On solving Egs. (i) and (ii), we get
p=5 q=4
(d)

Let @, B be roots of x? + px + g = 0 and a, b be
roots of x2 + Ix + m = 0. Then,
a+f=-paff=qa+b=—landab=m

Now,

a _a Gi

57 h [Given]

$a+B=a+b
a—f a-—b
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217

218

219

220

221

222

(a+p)? (a+b)?

= =

(@a=p)?* (a—b)?

2 2
p l 2 2

= = > =1

p?—2q [?-2m p-m 1
(b)
We have, Y. x; = sin 288, Y. x;x, = cos 28
Y xyx,%x3 = cos ff and x;x,X3%, = —sin f

tan"lx; +tan"lx, + tan x5 + tan"1x,
1 D Xp — N X1 XpX3

= tan

1— Y x5 + X1XX3%,

_1( Sin2fp —cosp

- £ )

1—cos2B —sinf

(2sinff —1)cosf
=t -1 ( ) =t -1 t

n sinf(2sinff —1) an™(cot§)
= tan™! [tan (E — ﬁ) —=_ ﬁ]
2 2
(a)
We have,
a(b—c)x>+b(c—a)x+cla—b)=0
Clearly, x = 1 is a root of this equation. It is given
that the equation has equal roots. So, both the
roots are equal to 1
~ Product of the roots = 1
c(a—Db)
= —_=
a(b—rc)

=>2ac=ab+bc=>Db =%=> a, b, c are in H.P.
(d)
Let a, B be the roots of the equation x? —
(a—2)x —(a+ 1) =0.Then,
a+f=a—2andaff=—-(a+1)
cal+pi=((@+p)?-2ap
sa’+p2=((@—-2)+2(a+1)=a’—-2a+6

1

=(a-1)?%+5
Clearly, it is least whena = 1
(9
We know that

B+y3=(+y)(xw+yw)(xw?+yw)

s(a+bw+cw?)+(a+bw?+cw)d

=(atbw+cw?*+a+bw?+cw)X(aw
+bw?+c+aw?+bwt
+cw?) X (aw?+ b w?+cwt
+aw+bwd+cw?)

=R2a-b—-c)2c—a—-b)(2b—c—a)

(<)

We have,

log,(x? —4x +5)=(x—2)=>x%>—4x+5
— px-2

Clearly, x = 2 and 3 satisfy this equation

()

223

224

225

226

227

Solving the given equation, we get
x=3/50r,x =—4/5

=>x=—4/5 [+ —-1<x<0]
= cosa =—4/5 = sina = —-24/25
()

Since, a, 8,y are the roots of the equation
2x3—=3x2+6x+1=0

Here, a+f+vy = g (1)
af + Py +ya=3 (i)
And  afy =—7 (i)

On squaring Eq. (i), we get
9
a’+ B2 +y2+2(aB + By +ya) =2

= a’+pi+y’= %— 2(3) = —14—5 [from Eq.
(iD)]
(b)
Here,a = 2,b = -3 andc = *1
Clearlya+b+c=0
Therefore, z,, z,, z3 are collinear points
ALITER We have,
221 — 32, +2z3=0
27+ 23
2+1
= z, divides the segment joining z; and z3 in the
ratiol : 2
= 74,24, Z3 are collinear
(b)

Let the roots be @ and 2 «a. Then,

= Zy; =

c
3a=——and2a?=-
a a

b ) c b\? c )
>ag=——anda =—=>(——) =—==2b
3a 2a

= 9ac
(a)
We have,
z=i+2i0"%) 52— i) =2
= Locus of z is a circle
(b)
Given,a? —5a¢+3=0and 2 —-58+3 =0
=5i;/ﬁandB=5i;/ﬁ
Since, a # 8

5+v13 5-V13
a=— and f = >

5_mandﬁ _ 5+/13

2 2
Now,a2+ﬂ2=¥=19

And af =§(25—13) =3

~ Required equation is

> «a
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228

229

230

231

232

2 a 5) ap _
—x(=+2)+==0
X x<,3+05 ap
a? + B2
= x2—x< B)+1=0
ap
= 3x2-19%x+3=0
(b)
We have,
2—-3x—2x%2>0
=22x2+3x—-2<0=>2x-1DxE+2)<0

2< <1
= — -
_x_2

(9

Let D; and D, be discriminates of ax? + bx + ¢ =
0 and —ax? + bx + ¢ = 0 respectively. Then,

D; = b? — 4ac,D, = b? + 4ac

Now, ac # 0 = eitherac > 0orac <0

If ac > 0, then D, > 0. Therefore, roots of —ax? +
bx + ¢ = 0 are real

If ac < 0, then D; > 0. Therefore, roots of ax? +
bx + ¢ = 0 are real.

Thus, f(x)g(x) has at least two real roots

(9

|z + 4| < 3 represents the interior and boundary
of the circle with centre at (-4, 0) and radius=3.
As -1 is an end point of a diameter of the circle,
maximum possible value of |z + 1| is 6

4
L

¥

Alternate
lz+1|=|z+4-3|<|z+4|+|-3| <6
Hence, maximum value of |z + 1| is 6
(a)
Given, x =\/7—\/§andy=\/ﬁ—\/ﬁ
x =2.64—-223

And y =3.60-3.31
= x = 0.41and y = 0.29
SX > y
()
Since, @ and S be the roots of the equation ax? +
bx + c = 0, then

b ¢
a+ﬁ——a and aﬁ—a
Now, sum of roots = || + | 8]
=—a-f (B<a<0)

--(-D-F crmso

b
and product of roots = |a||B] = |Z|
Hence, required equation is

, |b c
x“—|-|x+ |—| =0
a a

= |a|x?—|blx+|c| =0

233 (a)
Here,x =4, y=-3
Let x =7rcosB, y=rsinf = -3

Now, r =x?+y2=+/16+9=5
—tan-1(_3

and 6 =tan ( 4)

now, let R and ¢ be the magnitude and angle of

resultant complex number.

. According to question.
R=3r and ¢ =m+0

3
= ¢=mn+tan? (_Z)

3 3
=m—tan"! (Z) = —tan~! (Z)
3

sing = < [
= ¢ lies in IInd quadrant]

Hence, new complex number will be

4
cosd = o

R(cos ¢ +isind) = 3.5 (—§+i§)

3.5
= T (—4+30) = —12+9i
(@)
We have,
z=re'? =r(cosh +isinh)

=>iz=r(—sinf +icos8)
= elZ = p~Tsinbircosé

234

= |eiz| — e—rsineleircosel — e~ rsiné
(d)

Given equation is

2x — 1|12 =3[]2x—1]|+2=0

Let [2x — 1| =t

“t2=3t+2=0
>(t—-1D(t-2)=0=>t=1,2

= [2x—1]=1and |2x — 1| =2
=>2x—1=4land2x—-1=+2

235

_ 31
=>x—1,0andx—§,—§
236 (a)
We have,
[Bx+ 2| <1
2 1 1 2 1
=>|x+§|<§:—§<x+§<§:x
€ (—-1,-1/3)
237 (b)
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238

239

240

241

242

243

Given, C ={z:zZ+az+az+b=0, b€ Rand
b < |al?}

Since,zZ 4+ aZ+az+ b =0, b € R represents
circle having centre at - a and radius \/|a|? — b
Then, z lies on the circle having infinite points
Hence, C represents infinite sets

(<)
_ _ . r?
Given, Z=a+;, r>0
= Z(z—a)=d(z—a) +7r?
= zZ—az—az+aa+r*=0
This represents the equation of a circle
(d)
a+bw+cw? c+aw+bw? b+cw+aw?
c+aw+bw? a+bw+cw? b+ cw*+awd
_w?(a+bw+cw?)  wlaw+bw® +c)
~ (a+bw +cw?) (aw + bw? +¢)
(b + cw + aw?)
b+ cow + aw?)
=w?+w+1=0
(d)
Here,a + f =2 and aff =

wlun

2 2
NOW,a-l-,B-l'm—Z-l-E—?)

2
And(a+ﬁ)xm—2

~ Required equation is

xz—((a+[3)+

2
@+p)”
+((a+,3)><

= x2-3x4+2=0

(b)

Itis given that the equations ax? + 2bx + ¢ = 0
and bx? — 2+/ac x + b = 0 have real roots
~b?>acand b? < ac = b? = ac

(o)

We have,

2 oo
(a+p))

3
—+11>2
X
3 3
>—+1<—-20r,—+1>2
X X

3 3
>—-<-30r,—>1
X X

1 —
>-<-1or, >0
X
x+1 x—3
= < < Oor, <0
=2>x € (-1,0)or,x € (0,3) = x € (-1,0) U (0,3)
(b)
We have,

244

245

246

247

x> +4x+3|+2x+5=0

Here two cases arise.

Case | When x? + 4x +3 >0

= x?+4x+3+2x+5=0
>x2+6x+8=0

>x+2)(x+4)=0

=>x=-2,—4

x = —2 is not satisfying the condition x? + 4x +
3 > 0.So x = —4 is the only solution of the given
equation.

Case [l When x? +4x +3 <0

= —(x?+4x+3)+2x+5=0

= —x2—-2x+2=0

>x242x—-2=0
S(x+1+V3)(x+1-v3)=0
>x=-1+v3-1-V3

Hence, x = —(1 + v/3) satisfy the given condition.
Since, x? + 4x + 3 < 0 while x = —1 4+ /3 is not
satisfying the condition. Thus, number of real
solutions are two.

(b)

z—a
We have, |—| -1
z+a

= |lz—al=lz+al = |z+al®>?=|z+al?

> z-a)@F=—a)=G+a)(z+a)

> z-aE-a)=G+a)(z+a) [~ (@) =d]
= gz3—za—az+aa=3z3+3za+az+aa

= zga+za+az+az=0

= (a+a)(3+23) =0

= z2+3=0 [v“a+a=2Re(a)# 0]

= 2Re(z) =0 =>2x=0

= x =0 = y-axis

(@)

Letz = x + iy. Then, z2 = x2 — y%2 + 2 ixy
~Re(z?)=0=>x2-y?=0=>y=4x
Thus, Re(z?) = 0 represents a pair of straight
lines

(a)
Given, Xty s _
x+iy+5i
= |x+iy—5i| = |x+ iy + 5i]
= x2+ (y—75)?
T T < _lal
) |z, |
= y=0
= z = x ie, then z lies on the axis of x.
(a)

Since 2 + iv3isaroot of x? + px + q = 0.
Therefore, 2 — iv/3 is also its root
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Now,

Sum of the roots = —p
=>(2+iV3)+(2-iV3)=-p=>p=—4
and, Product of theroots=q =7 =gq

248 (c)

249

250

251

252

We have,

J3x2 —7x—30++/2x2—7x—5=x+5
=>3x2—-7x—-30=(x+5)—2x2—-7x -5
On squaring both sides, we get

3x2 —7x —30 =x%2+ 25+ 10x + (2x> — 7x = 5)

—2(x+5)V2x?—-7x -5
= V2x% —7x — 5=5
Again on squaring both sides, we get
2x2—-7x—-30=0
>x=6
(d)
Given, ,/x + iy = +(a + ib)
= x+iy=a%—b?+ 2iab
= x=a?—-b?% y=2ab

« J=x—1iy =—(a% - b2) — 2iab
=b? — a2 — 2iab = +(b — ia)
(d)
Let a, 8 are the roots of the equation x? — ax +
b=0.
ca+pf=a ..()
andaf =b ..(ii)
Roots are prime numbers, so clearly b cannot be a
prime number as it is product of two prime
numbers [from Eq. (ii)]. Sum of two prime
numbers is always an even number except in one
situation when one prime number is 2. ‘a’ can be
a prime number and can be composite number.
Now,1+a+b=1+af+a+B=>0+a)(1+
B)
(1 + @), (1 + B) can be prime numbers, can be
composite numbers, so 1 + a + b is not certain.
So, option (d) is correct.
(b)
Let z; =x; +iy; and 2z, =x, +iy,

|21 + 2,1 + |21 — 2,|?
= (1 + %)% + (1 + y2)% + (x1 — x2)?

+ (1 = y2)?

=207 +y7 + 25 +y3)
=2(1z1|* + |2,1?)
(d)
Given that, f(x) = x2 + 2bx + 2¢?
and g(x) = —x2 — 2cx + b?

253

254

255

256

257

D 4b%-8c?

min f(x) = — T
= —(b? —2c?)  (upward parabola)
max g(x) = _Db _ 4c%+4b?
4a 4
=b?+c? (downward parabola)

Now, 2¢? — b? > b? + ¢?

= c2>2b% = |c| > |b|V2

(b)

z = 0 is the only complex number which satisfies

the given relations

(d)

Let a be the common root of the given equations

Then, aa? + ba +c =0

And 2a?+3a+4=0

= a’+@-2)+ab-3)+c—-4=0

>a—2=0b—3=0andc—4=0

>a=2,b=3andc =4
a+b+c=2+34+4=9

(o)
We have,
x+4<2
x—3
- + -
-co 10 Co
x+4—-2x+6
<
x—3
(x —10) x—10
>—-———<0= >0=>x
x—3 X —
€ (—o,3) U [10, )
(b)

Given, f(x) =x? — ax + b has imaginary roots

~ Discriminant, D <0 = a?—-4b<0
Now, f'(x) =2x+a
fl'x) =2

Also, f(xX)+f'(x)+f"(x)=0
= x’4+ax+b+2x+a+2=0

(D)

= x*+@@+2Dx+b+a+2=0
—(a+2)t+/(a+2)2—4(a+b+2)
LoxX =
2
_—(a+2)tVa*—-4b—4
- 2
Since, a?—4b <0

. a?—4b—4<0

Hence, Eq. (i) has imaginary roots

(b)

Letx = 7720

logox = —20log19 7

= —20(0.8451) = —16.902

Hence, the first significant figure is 17

Page |95




258

259

260

261

262

263

(d)

Let z=me® = zZ=re and w=ne?
Given, |zw|=1

> |ne¥.rne®l=1 = nrp=1

(D)

And arg(z) —arg(w) = % > 0-0= 3
(i)

=10 1,00 =y, r=i(0-0)

. T T
=1.e7/2 = cos > — isin
[from Egs. (i) and (ii)]

- .

(a)

-2
Sum of roots= -

Now, zw =rme

Zw = —i

And product of the roots= 37: =3
Given,—§= 3 =a= —%

(b)

Here,a+f+y=-2 ..(I)
af + By +ya =-3 ..(ii)
And afly =1 ..(iii)

On squaring Eq. (ii), we get

a’B?+ B y? +y2a? + 2apy(a+ B +y) =9

= a?f%+ BAyr +y*a? =9 -2(1)(-2) =13
- _ _ 2y2+y2a?+a?B? 13

Now,a 2+ B2 +y~2 =%=T=

13

(9

Given equation x? + 2x + 2xy + my — 3 = 0 can

be rewritten as x% + 2x(1 +y) + (my — 3) = 0.

But factors are rational so discriminant b? — 4ac

is a perfect square.

Now, b? — 4ac = 4{(1 +y)? — (my —3)} =0

> 4{y?+1+2y—my+3}=>0

>y2+2y—my+4=>0

Hence, 2y — my = +4y(as it is perfect square).

= 2y —my =4y

>m=-2

Now, taking (—)ve sign, we getm = 6
(d)

Here,a + B = —Zandaﬁ =§

Butaf =3 = c¢=3a

Also, b=aT+C = b=a+23a=2a
Hence,a + f = —%a= -2

(a)

Let a, B are the roots of the equation x? + ax —
b=0
~a+f=—-aaf =-b

264

265

266

267

268

269

And y, § are the roots of the equation x? — px +
q=0
~y+td=pyé=q
Given,a—f=y—46 = (a —p)* = (a — B)?
= (@+p)—4af =y +6)?—4y5
= a’+4b =p? —4q
=>a’>—-p?=-4(b+q)
(b)
Multiplying the numerator and denominator by w
and w? respectively of I and II expression, we get
w(a+bw +cw?) w?(a+bw+ cw?)

bw+ cw? +a cw?+a+bw
=w+w?=-1 [“1+w+ w?=0]
(9

Letz —1 =1(cosb +isinB) =re

i0
. . . o 1 .
~ Given expression=re'® - 7@ + — i@
re
i(6—w) 1 —-i(0—a)
=re +—e
r

Since, imaginary part of given expression is zero,
we have

1
rsin(@ — o) — ;sin(ﬁ —a)=0
r’—1=0=>1r%?=1
> r=1
= |z-1=1
or sin@—a)=0 =2 0—a=0

= 0=qa

= arg(z—1) =a

(a)

. 1-iz

leen,l —|=1

. |1—i(x+iy) _q 1+y)—ix
x+iy—i | x+i(y—1)

=1

= JA+y)2+x2=/x2+ (y—1)2

> (1+y)2+x2=x24+(@y—-1)2

= y=0

~ Locus of z is x-axis

(c)

We have,

p+q=-mpg=m?+a

“p*+pg+q*=@+q?-—pg=m*—(m?+a)
=—a

(b)

We have,

x|+ x| —6=0

= (lx[+3)(x[-2) =0

= |x| =2 [+ |x| +3 # 0]
>x==2
()
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270

271

272

273

274

275

We have,

n, %,

Z 73

>z +z2 =212

= z2 4+ 22 4+ 22 = 2, zy + 7, z3 + z, z3, where
z3=0

= 7, Z, and the origin form an equilateral
triangle

(<)

We have,

(x—a+b)?>+(x—-b+c)?>=0
=>x—a+b=0andx—b+c=0
=>x=a—bandx=b—c
>a—-b=b—c=>2b=a+c=>a,b,carein
A.P.

(d)

We have,

z = ilog(2 — V3)

= ez = e’ log(2 — V3) = e~ 1082~V3)

= eiZ = el()g(z_‘/g)_l = elog(2+\/§) = (2 + \/§)

= C0Sz =

(b)

Given, x =3 +1 (1)

Now, x3 —3x% —8x+ 15

=0B+i1)*-33+i)?-83B+i)+15

=27+i3+27i+9i?) -39 +i%2 +6i) — 24
—-8i+15

2 2

= —15
(9
If z;, z, are complex numbers, then

|z, + 73| < |z1| +|z2| [by triangle inequality]
(a)

Since, roots are equal

- (2v6)’ = 42.a

= 24 =8a

>a=3

(d)

We have, a = cos (2;) + isin (27”)

> a7 = [oos () 150 ()

=cos2r+isin2r =1 ..(i)
LetS=a+p = (a+a?+a*)+ (a®+a® + a®)
[~ a=a+a?+a*B=a®+a®+af

-7

a(l—a®
=>S=a+a2+a3+a4+a5+a6=%
a-a’ a-1 .
= S = g —E——l ...(ll)

Let P =af = (a+ a® + a*)(a® + a® + a®)

eiz+e‘iz=(2+\/§)+(2—\/§)=2

276

277

278

279

280

=a*+a®+a’+a°+a’"+a® +a” +a’+a'®
=a*+a®+1+ad°+1+a+1+a?+ad
Eq. (]
=3+(a+a’*+a®+a*+a®>+a®)=3+S
=3—1=2 [from Eq.(ii)]

Required equation is, x2 — Sx + P = 0

= x?+x+2=0

[from

(b)
Let z; = r;(cos 0, + isin6;). Then,
|z2] = |z1] = |z5] =1

And, arg(z,) + arg(z,) = 0 = arg(z,) =
—arg(z,) = —6,
~ z, = ry{cos(—6;) + isin(6,)}

=r,(cos@; —isinb,) =7,
>7,=(@)=7n
(a)
We have,
lz—Z-D|<|z|+|z-1]|=21<|z| +|z— 1]
Hence, the minimum value of |z| + |z — 1] is 1
(b)
Given,zz+az+az+b=0, beER
On adding aa on both sides in the given equation,
we get
zZ+az+az+aa+b=aa
= (-a)(z+a)=aa—->»
= J|z+4+al*=lal?-»b
This equation will represent a circle, if
la?=b>0 = |a|l>?>b
(a)
Wehave, |z — 31| =13 — 32| =13 — 33| = |3 —
Z4|
Therefore, the point having affix 3 is equidistant
from the four points having affixes z;, 35, 33, 34-
Thus 3z is the affix of either the centre of a circle or
the point of intersection of diagonals of a square
(or rectangle). Therefore, 31, 2, 33, 74 are either
concyclic or vertices of a square (of rectangle).
Hence, 31, 23, 33, 34 are concyclic
(a)
Since, @, § and y, § are the roots of the equation
ax?+2bx+c=0andpx?+2qx+r =0
respectively, then

iy 2b B—C b= 2q 6_7‘
a - a;a —a;)/ - p;)’ _p
As given a, B,y and 6 are in GP, therefore
a_ B .
;—6 (l)
ap _pc _ (B\* _pc -
Buty—a—ar =>(6) =— [from Eq. (i)]
a_Y_, aB_y+s  atB _ B
Also,ﬂ—6=> 5 =5 il
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b2p2
a2q2

pc
ar

_1 2 — K2
= — _b
q-ac pr

bp
= — =
aq
281 ()
Given, a + B +y =2,a®> + B2 +y% =6,
al+p3+y2=8
Now, (a + B + y)? = 22
= a’?+p%+y2+2@B+ Py +ya) =4
=>2(f+py+ya)=4—-6=-2
Also, a3 + B3 +y3 — 3apy
=(a+p+y)(@*+p*+y?—af — By —ya)
= 8—3afy = 2[6 - (-1)]
= 8—3afy =14
= 3afy =8—-14
= afy = -2
Now, a* + B* +y* = (a®? + B2 +y?)? — 2} a?p?

=(a?+p2+y?H)? -2 [(z ﬁy)z - Zaﬁ’yz a]

= (6)* = 2[(-1)* = 2(-2)2]

=36 — 2[9]

=36—18=18

(@)

Given equation is x? — 2ax + a? +a— 3 = 0.

If roots arereal then D > 0

= 4a’ —4(@*+a—-3)=0

= —a+32=20

>a-3<0>a<3

As roots are less than 3, hence f(3) > 0

9—-6a+a’*+a—-3>0

=>a’-5a+6>0

=>@-2)(a-3)>0

= Eithera < 2 ora > 3.

Hence, only a < 2 satisfy.

(b)

(lazy = bz;|)? + |(bz; + azy)|?

= a?|z;|? + b?|z,|? — 2ab Re(Z;2,) + b?|z,|?
+ a?|z,|? + 2abRe(Z;2,)

= (@® + b*)(|z11* + |2,1?)

(@)

We have,

1 3

2

282

283

284

27

9
32 128

g "
_1 14+ > +32+33+26
2 22 24

2

1,3,9 27
'.'w+w(2 8 32 128" _w+w2 = -1

(b)
Here,a + 8 = —s,

285
(D)

. , 1-
The quadratic equation whose roots are Ta and

1-5 .

5 1S

X _(1—a+1—ﬁ)x+1—a.1;ﬁ=0

—aﬂ+a—a,8 1-f—a+ap

- (* "

= x? —< ) _(_EE)+£=0 [from Eq. (i)]

2 (- —Zc)x a+b+c
> x c

= cx? +(b+2c)x+(a+b+c)=0
On comparing with px? + gx + r = 0, we get
r=q+b+c
h86 (b)
We have,
1+x2=+3x

>x2—-V3x+1=0>x= =—iw,iw?

V3+i
2

Clearly, —i w and i w? are reciprocal of each other
and the given expression does not alter by

replacing x by % So, we will compute its value for

one of these two values of x
For x = i w?, we have

24
1y wa ' - (i)Y

2, (-
= Z( ) - Z(—l)n{wzn—<—1)" w2
n=1

2
> Z (- )
n=1 .
— Z(_1)3k{w6k _ (_1)3kw3k}2
; k=1
+ (_1)3k+1{w6k+2 _ (_1)3k+1w3k+1}

7
(_1)3k+2{w6k+4 _ (_1)3k+2w3k+2}

k=0

= ) (D1 - (DM
k=1

7
+ (_1)3k+1{w2 _ (_1)3k+1w}2

7
+ {0) _ (—1)3k+20)2}2
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287

288

289

290

8

= ) D2 - 2(-1%

k=1
7
+ ) (-1 YHw + w?
_ 2(_1)3k+1}
7
+ ) (-2 +
_ 2(_1)3k+2}

7
= (-4 x4+ ) (—1D*H{-142(-1)%*)

7
+ (_1)3k+2{_1 + 2(_1)3k+3}

—16+{-1x4+(-3) x4} +{-3x4
+4 x -1}

(d)

Since a, B are roots of x> + bx —c =0

~a+pf=-baf =—c

The equation whose roots are b, c is

x2=x(b+c)+bc=0

s>x2—x(—a—p—-aBf)+afla+p)=0

>x2+x(a+p+ap)tapfla+p)=0

(9

Here,a? —aa+b=0andf?+af+b =0

Now, A, 11 —ad, + b4,

— an+1 + 'Bn+1 _ a(an + ﬁn) + b(an—l + ﬁn—l)

=a" Y a?—aa+b) +p"(B?—ap +b)

=0

(b)

Let a be a common root of the equations

x2+(@®*—2)x—2a?=0andx®>—-3x+2=0

Then,

a’?+ (@ -2)a—2a*=0anda’?-3a+2=0

Now,

a?-3a+2=0=2a=1,2

Putting, a = 1ina? + (a? — 2)a — 2a? = 0, we

get

= a? + 1 = 0, which is not possible for any a € R

Putting @ = 2 in a? + (a? — 2)a — 2a® = 0, we

get

4 + 2(a? — 2) — 2a? = 0, whichis true forall a €

R

Thus, the two equations have exactly one common

rootforalla € R

(9

(log, a.log. a —log, a) + (log, b.log. b —logy, b
+ (log, c.log, c —log.c) =0

291

292

293

294

295

296

loga loga loga logb logh
(logb'logc B loga) * (loga'logc ~logh
logc logc logc
(log a'logh log c)
= (loga)? + (loghb)3 + (logc)3
—3logalogblogc =0
= (loga +logh +1logc) =0
( ifa® + b3+ ¢3 = 3abc,)
thena+b+c=0
=>abc=1
(b)
Let the incorrect equation is
x2+15x+b=0
Since, roots are -7 and -2
~ Product of roots, b = 14
So, correct equation is x>—9x+14=0
(9
Let f(x) = x? + x + a. Both the roots of f(x) = 0
will exceed a, if
(i) Discriminant > 0
(ii) A lies outside the roots i.e. f(a) > 0
(iii) a < x-coordinate of vertex

log b)

1
-'-a<Z,a2+2a>Oanda<—1/2

>a<-1/2anda’+2a>0
>a<-1/2anda(a+2)>0

=>a<—%anda+2<0 [+ a<0]
sa<-1/2anda<-2=>a< -2
(9

Since a, b, ¢ are positive

sax?+blx|+c>0

Hence, the equation ax? + b|x| + ¢ = 0 has no
real roots

(b)

By Rolle’s Theorem, between any two roots of a
polynomial f(x), there is a root of f'(x).
Therefore, f'(c) = 0 for same ¢ € (a, b)

(b)

Given, (x - 1)* = (-2 = (&)=

~ Cube roots of (%) are 1, w and w?

= Cube roots of (x — 1) are —2, —2w and —2w?
= Cuberootsof x are —1,1 — 2w and 1 — 2w?
(b)
Given equation is
x> —2x(1+3k)+7QRk+3)=0
For equal roots, discriminant=0

4(1+3k)2 =4x72k+3

—10
= 9k2—8k—20=0 =>k:2,T
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297 (c)

72log; 5 — 710g7(5)Z

=(5)2=25 [val%*=x;x>0,x+#0,1]
298 (b)

We have,

1 (a - ib)
o8 a+ib
= log(a — ib) — log(a + ib)
-b
= [log\/ a? +b? +itan™? (7)]
b
- [log a? +b% +itan~?! (E)]

b
= —2itan™?! (—)

a

) a—ib
.‘.llog( )

a+ib
b
= 2tan?! <—)
a
2D
=tan! ’ _aﬁ
a2
=tan~! (ﬂ)
aZ — p2
) a—ib
= tanfilog (T )}
~ tan {tan_l ( 2ab )} _ 2ab
a? — b2 a? — b2
299 (a)
We have,
x3+2x2+2x+1=0
>3+ +2x(x+1)=0
SE+DE24+x+1D)=0=2x=-1, 0, 0w?
Let f(x) = 1 + x2002 4 x2003 Then,
f(=1) =1+ (-1)2002 4 (—1)208 =1+1-1
#0
f@) =1+ (0)?°? + ()8 =1+w+w?=0
Flw) =1+ (02)2°02 + (0?2093 =1 + w2 + w
=0
Hence, w and w? are common roots of the two
equations
300 (b)
Asp < 0, therefore p = —q, whereq > 0
p1/3 - (_q)1/3 - q1/3(_1)1/3
= pl/3 = —q1/3,—q/3w, —q/3 w?
Let a = —q'/3, B = q3w, and y = —qY3w?
xa+yp+zy x+yw+zo®
xﬂ+yy+za_xw+yw2+z_w
_—-1-iv3
2
301 (d)

302

303

304

2
: 2 _ —(y_1 _1

Since, y y+a—(y 2) ta—

and —V2 < sinx + cosx < +/2, given equation

will have no real values of x for any y, ifa — % >

V2

ie,a € (\/§+%,00>

= a € (V3,») (asx/f+%<\/§)
(@)

Lay=JQ+-42+ﬁE+m
- y=JiTFy

On squaring both sides, we get
y2=42+y
>y2—y—42=0
=0-7NF+6)=0

= y=7,6

Since, y = —6 does not satisfy the given equation
. The required solutionisy = 7

(b)

Let a and £ be the roots of the given equation,
then

a+ =10, af =16

~ Required equation is
x2—(a+pB)x+af =0
=>x2-10x+16=0

(a)

Here, |PQ| = |PS| = |PR| =2

~ Shaded part represents the external part of
circle having centre (-1, 0) and radius 2

y-axis @ﬁ\

/Q%
(@) S

R
: (\7*1/5

~
As we know equation of circle having centre z,
and radius 7, is
|z —zo| =7

|z— (=1 4+ 0i)| > 2
|z+ 1] > 2 (1)
Also, argument of z + 1 with represent to positive
direction of x-axis is = /4

X-axis

=

I
~oarg(z+1) < 2

And argument of z + 1 in anti-clockwise direction
is-m/4.

T
2 <arg(z+1)
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= larg(z+ 1) | <
305 (a)

N

If w and w? are two imaginary cube roots of unity.

Then, 1+ w+ w? =0

= w4+ w?=-1

Now, aw3'” + aw3®? = a(w31” + w38?)
=a(w?+w)=—-a

And aw3'” X aw38? = a?w®° = a?

Therefore, the required equation is
x% — (aw3' + aw3®?) + (aw3'” X aw38?) =0
>x24+ax+a?=0

306 (b)
Let the given expression by y.
o x+ 2
CY T x4 3x+6

=2x?2y+ By —Dx+(6y—-2)=0
Ify # 0, then A > 0O for real x.
ie,b? —4ac >0
2 (By—1)2%—8y(6y—2)=0
= —39y2+10y+1=0
= (13y+1)By—-1)<0
1 1

5> ——<y<-=
13=7=3

If y = 0, then x = —2 which is real and this value
of y is included in the above range.
307 (a)
We have,
zz+a)+zZ(z+a) =0
1 1
>zZ+a)+z(z+a)=0 =>ZZ_+EZ§+§Z_a
=0
Clearly, it represents a circle having centre at

1 . 1
-5« and radius = 3 ||

308 (a)
On multiplying first equation by x, we get
x*+ax?+x=0 ..(»0)
and another given equation is
x*+ax?+1=0 ..(i0)
On subtracting Eq. (ii) from Eq. (i), we get
x—1=0=x=1
Which is a common root.
On putting this value in Eq. (ii), we get
1+a+1=0
>a=-2

309 (d)
Given, x = _lzﬁi =w

1—x?2+x)—(1—x+x%)°
=(1-w?+w)f-(1-w+w?)b
= (—2w?)° — (—2w)® [v 14 w+ w? =0]

— 26,12 _ 26,6 — ()

(d)

We have,

(a—py)a—-8)=a?’—aly+6)+ys

s@-y)a-8)=a’*+pa+r [~y+6
=-pyé =r]

S@a@—-y)la—086)=q+r [
(d)

Since the roots of the equation

x3 — 3 ax? + 3 bx — ¢ = 0 are in H.P. Therefore,
the roots of the reciprocal equation i.e. cy® —
3by? + 3by%? + 3ay — 1 =0arein A.P.

[ 0)3 — 1]
310

vx24+px—q=0
caf+pa=q
311

111 ]
i,e.—,—,— arein A.P.
a p
2 1 N 1
B oay
B a B v B ¢
_c I 1 1 1 B 3b
RN AT
312 (d)
LetS =1+ i?+i*+i%+...+i%"
=1-14+1-1+1—-...+4(-D"
The value of S depends onn
~ The value cannot be determined
313 (b)
Applying C; = C; + C, + (5, we get
14+ 0™+ 0?® "
A= "+ 0" +1 ®™ 1
wmr+1+0” 1 "
1 " w?n
=1+o"+0™ |1 w2 1
1 1 w”
=1+ o™
1 w" " Applying
+ 0™ [0 0™ —w" w™—1|R;—>R;—R;
0 w'—-1 w"—w?™R3>R;3—Ry

=1+ o™+ 0®*{(0?" - w™) (0™ — ")

- (0*" = (0™ - 1)}
— (1 + o™+ wZn){w3n — i — 2 g 3N 30

+ 0?™ + 0" — 1}
=1+o"+ 0™ - —w?™+1—-1+ 0"
+w™"—-1)=0

24{ (2k+ D
- 1+Z L

314 (c)

2k +1) }
L SIn 15 T

=1+ (a+a + a’+...+a?°) (where a = e™/15)
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315

316

317

318

319

320

321

1—(130

1-a?

=1+a(

(<)

We know that, ifaz; + bz, + cz3 =0anda + b +

¢ = 0, then 74, z,, z3 lie on a line

(b)

We have,

(14+w) =A+Bw

= (—w?)"=A+Bw

> -w*=4+Bw

>-w?=4A44+Bw>1+w=A+Bw=>A=B
=1

) =1 [+ a3 =ei2m=1]

[ 14w+ w?=0]

(9

Since the function f(x) = 9* —3* + 1is
continuous for all x and every continuous
function attains every value between its
maximum and minimum values. Therefore, f(x)
takes every value between its minimum and
maximum values.

We have,
2

1 3 3
— QX _ X — x _ S —
f(x) =9*-3*+1 (3 2) +4>4 for all x

Thus, f(x) assumes all real values greater than
3/4

(9

Given, |z — 1| = |z —i]

= zlies on the perpendicular bisector of the line
joining (1, 0)

And (0, 1) and it is a straight line passing through
origin.

(b)

Since, x2 + 20 + Vx* + 20 = 22 + 20

Let Vvx*4+20=y

wy24+y—42=0

= (-6 +7)=0=y=6 (vy#*-7)

= Jx*+20=6 = x*+20=36

> xt=16 > x=42

Hence, the number of real roots of the equation is
2

(b)

Since, the roots of the given equation are real

~ Discriminant >0 = 16+4logz;a =0

1
= logza>-4 = a=3"* > aza

L1
Hence, the least value of a is o

(d)

. b—a 1
Since =

" x2+(a+b)x+ab x+c
=>x2+2ax+ab+ca—bc=0
Since, the product of roots is zero

322

323

324

326

327

Then, ab + ca —bc =0 = a = 2=

b+c
-2b
~ Sum ofroots= —2a = <
b+c
(b)
Given 3x+2 _ A Bx+C
P (x+1)(2x2+3)  (x+1) | (2x2+3)

= 3x+2=A2x*+3)+ (Bx+CO)(x +1)
On puttingx +1=0ie,x = —1
Weget 3(—=1) + 2 = A[2(=1)? + 3]

1

= A=—§

Now, on comparing the coefficients of x? and x,
we get
0=2A+B

= B=§

And 3=B+C

= (=3 —13
B 5 5

A+Cc-B=—242 2
5 5 5 5
()

Let z = a be a real root of

z?2 + (p + iq)z + (r + is) = 0. Then,

a’+(@+iQa+ (T +is)=0

> a’+pa+r=0andqa+s=0
s ps

+7r=0>psq=s?+q*r
@ q
(c)

Let a, B be the roots of the equation x2 + px +
8=0

Then,

a+f =—-pandaf =8

It is given that

la — Bl =2

S la-p1P=4
S>(@+p)—4ap=4>p*—-32=4>p=+16

(d)

Let a=§+zi
2 2

_3 7

=27 2!

N 3 _ +49_29
a+f=3 af =+ =
6 b 29

> — = ,— =
a a 2
> a=2, b =29
= a+b=31
(b)
Letz =x + iy

= z2=x?—y2+2ixy
= Re(z?) = Re(x? — y? + 2ixy)
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328

329

330

331

332

=1=x?—y? [- Re(z2) = 1 (given)]

(d)

Here,Ya; =0, Yama, =2 -V3),

Z a1a,a3 = 0, Z A1A,A304 = 2 + \/§

(1-a)A—ax)A —az)(1 —ay)

=1+ aa; —ay —az)(1—a3)(1 —ay)

= (1 + A0y — A1 — Ay — A3 — A3 + a3
+azaz)(1 - ay)

= 1+Za1a2—2a1a2a3—20{1+a10{20{3a4
=1+2-V3-0-0+2++V3=5
(a)

x=8+3V7
=8-3V7
x%+y?
(xy)?
=(x+y)3?-2 [+ xy =1]
=(8+3V7+8-3V7) -2
= (16)2 —2 =254
(a)

Let z=%+

B TN

1 1
Now, ;+?=

16i
5

ctno=2-%0
SR E T3

6>0
12\2  [16\%2 1
And |z = [(2) + (%) =1vi4a+256 =4
Now, |2-3i|=vV4+9=+13
v |2 =3i| < |z|
(d)
Let f(x) = 2x%2 —2a+ Dx+a(a+1)
Clearly, y = f(x) is a parabola opening upward. It
is given that a lies between its roots
~ Discriminant > 0 and f(a) <0
= 4(2a+ 1)? —8a(a + 1) > 0 and 2a? —
2a(2a+1)+ala+1)<0
=2a’+2a+1>0anda(a+1) >0
sala+1)>0 [v2a®’+2a+1>0forallac€
R]
>a<-—-lora>0
(b)
Casel Whenn>a
x?—2a(x—a)—3a2=0
> x2—2ax—a’=0 = x=a++V2a
Now, forx > a,a <0
x= a(l — \/f) [+x= a(l + \/i) <al] ..()
CasellWhenx < a
~ x?2+2a(x—a)—3a2=0

=

= x%+ 2ax —5a* =
= x=-a+V6a
Now, forx <a, a<0
> x=a(6-1) ..(iD)
[ X = —a(l + \/E) > a]
From Egs. (i) and (ii),
x ={a(1-+2),a(v6-1)}
() AB
Since, Pl V2
Considering the rotation about 'B’, we get,
31— 32 |21 — 2|

333

— elm/4
23— 3, |33 — 32|
AB .
—__ ,im/4
BC °
1 i
=\/§(—+—)=1+i
V2 V2
= 31— 3, =1 +)(z3 — 32)
= Zl_(1+i)Z3=Z2(1—1—i)
= iz, =—23,+1+1i)z3

= 3, =iz, —i(1+1i)3;
=23+ (31 — 23)

334 (a)
Letz =x + iy

Szt x+iy+i x+i(y+1)

Tz+2 x+iy+2 (x+2)+iy

_lx+iQy+ DIX [ +2) - iy]

[+ 2) + iyl X [ +2) —iy]

[P t2x+yi4y] [+ D +2) —xy

| (x+2)24y2 ] (x +2)2 +y?

Since, it is purely imaginary, therefore real part

must be equal to zero

CxP+yrPt2c+y

(e +2)2+y2

=> x2+y*+2x+y=0

[t represents the equation of circle and its radius
V5

1+1 0=
4 -2

Therefore, locus of z in argand diagram is a circle

of radius ?

(b)
The coordinates of the points representing 1 +
i,i —1and 2iare (1,1),(—1,1) and (0,2)

335

respectively
110 11
~ Required area = > 1 1 1= 1sq.unit
0 2 1
336 (b)
We have,
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337

338

339

340

x=-54+4i

>(x+5)?2=-16 2x2+10x+41=0 ..(i)
Now,

x*+9x3+35x2—x+4

=x2(x? + 10 x + 41) — x(x? + 10x + 41)

+ 4(x? + 10x + 41) — 160
=0x2—0x+4x0—-160=-160 [Using
]

(@)
We have,
z—1 _
org (T57) = ¢
z—1 _
:arg(_z_l)—k
= LBPA=k

= P lies on the circle passing through A(1,0) and
B(—1,0). Clearly, the circle is symmetric about y-
axis.

Hence, P lies on the circle having its centre of y-
axis

Y
P(z)
k
X' X
B(-1,0) |o A(1,0)
Yl
(b)
We have,

[2x +3]12=3[2x+3|+2=0
= (2x+3]-2)(|2x+3|-1)=0
=>|2x+3]=1,2

1 5

_21__1
2" 2

>2x+3=11,+2=>x=-1,

-~ Product of roots = g

(d)

a = w, f = w? will satisfy the given equation
Now, a® =o' =0

B7 = wi* = w?

= Required equation is
x2—(w+w)x+w?>=0

= x2+x+1=0

(d)

We have, 3 = 4 — 3i

“ |zl =42+ (=3)2=5

Let z; be the new complex number obtained by
rotating z in the clockwise sense through 180°,
therefore

z,=—4+3i

341

342

343

344

345

346

Therefore required complex number is
3(—4+3i))=-12+9i

(<)

Sum of the roots of x? — 2ax + b? = 0is 2a

<~ A=A M. oftheroots=a

Product of the roots of x? — 2bx + a? = 0 is a?
~ G = G.M. of the roots = a

Clearly, A =G
(b)
2 2
|z+—|=2 =z ——<2
3 |5

= |z|12-2]z]-2<0
This is a quadratic equation in | 3|

2+vV4+8
2

szl < <1++3

Hence, maximum value of | z|is 1 + /3
(b)
Here,oc+ﬁ=”T+1;mdaﬁ=T
Now, (a — B)? = (a + B)? — 4ap
= (ap)?=(a+p)—4af [+ a—p = ap given]
—1\? 2 —
- () =) -+
2 2 2
>p?+1-2p=p*+1+2p—8p+8 = p=2
(d)

Here, a=-¢e =w

1 1
a+—2=w+—2=w+w=2w
a w

p—-1

i2m/3

2

Similarly, a? + a—lz = w? + ﬁ 2w

1 1
a+—2+a2+—4=2a)+2w2=—2
a a

And (a+) (2 +5) = 20.20> = 4

~ required equation is x? + 2x + 4 = 0

(@)

Given that, x> + bx + c =0and b = 17 ..>0)
Since, roots of this equation are —2 and —15
o (x+2)(x+15) =x2+17x +30  ..(iD)
From Egs. (i) and (ii), c = 30

If b = 13, then

x2+13x4+¢c=0 = x*+13x+30=0
= x=-3,-10

(@)

Given that x,y,z € R and distinct and
u=x%+4y% +93z% — 6yz — 33x — 2xy

1 2 2 2
= E(Zx + 8y° + 183° — 12yz — 63x — 4xy)

1
= E{(xz — 4xy + 4y?) + (x? — 6x3 + 932%)
+ (4y% — 12yz + 9z2)}
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347

348

349

350

351

%{(x —2y)*+ (x —32)* + (2y — 32)*} > 0

So, u is always non-negative.

(b)

Here,a + =gandaﬁ =

1
6
1

a+p
. tan~! tan' B =t ‘( )
an” " a +tan” § = tan 1= ap
5
=tan~?!
1-1
6
T
=t _11=—
an 2
(b)

Given, a* =bY =cZ =d¥

=

=

x =ylog, b =zlog,c=wlog,d
X X X

y= logab'z=logac'w =logad

Now, x(S+7++)

X [loga b 4 log, c 4 log, d]
X x X

; [log, bed] = log, (bed)

()
We know that, iflog, m > log, n
=>m>norm<naccordingasa >1lor0 <a<

1

=

log(g)lz +1| > log( ) |z — 1|

1
3

1
lz+ 1] <|z—1] (~.-0<§<1)

Let 2 =x+1iy
[x +iy+1| < |x+iy—1]

=
=

(x+1D2+y2<(x—1)2%+y?
4x <0 2x<0 = Re(z) <0

()

We have, b? = ac

Let a, 8 be the roots of the equation ax? + bx +

¢ = 0. Then,
—b + Vb2 — 4ac
a,f =
2a
—ac+i+v3ac
>apf= \/_2a [+ b? = ac]

=

=

1 \/§ 1 \/§
“=<‘5+i7>ﬁa“d'ﬂ=<‘z‘i7>
a=w£and,ﬁ=w2\/§=>a:ﬁ=1:w

(b)

Since, tan « and tan f§ are the roots of the equation

x*>+ ax + b = 0, then
a
tana +tanf = BE]

c
a

352

353

354

355

356

andtana -tanff = b
sina  sinf

cosa cosf
sinasinff

a
1

and —— =
cosa cosf

~ sin?(a + B) + asin(a + B) cos(a + B)
+ b cos?(a + B)
= cos?((a + B) [tan?(a + ) + b + atan(a + B)]
_tan®(a +B) + b +atan(a + B)
- 1 + tan?(a + B)

a2
1+ 12
(a)
We have, w'® + 0?3 = w + w? = -1
b4 —5m 4 1
{(a)lo + w?)m — Z} = sin (T) =siny = NG
(b)

The equation formed by decreasing each root of
ax?+bx+c=0bylis
alx+1D?+b(x+1)+c=0
s>ax?+xQRa+b)+a+b+c=0

This is identical to the equation 2x? + 8x + 2 = 0
a 2a+b a+b+c

2 8 2
=>4a=2a+b,a=a+b+cand2a+b =4a+
4b + 4c
=>2a=bb+c=0and2a+3b+4c=0
=>b=2ab=—-—candc=-2a=>2a=b=—c
(<)

|z — 2| = min{|z — 1],z — 5[}

ie,|z — 2| = |z — 1|,where |3 — 1| < |z — 5]
= Re(z) = > which satisfy |z — 1| < |z — 5|
Also, |z — 2| = |z — 5|, where |z — 5| < |z — 1|
= Re(z) = %which satisfy |z — 5| < |z — 1]

(a)
We have,
2ax>+ 2a+b)x+b=0,a#0

—(2a+ b))+ (2a—b) b
=>x = >x=-1—-——

4a 2a

Hence, the roots are rational
(a)

Here,a + f = —%,aﬁ =?

Now, a3+ ap3® = ap(a?+ p?)
= afl(a + p)? — 2ap]

=3[ -7
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357

358

4
And a3B.af® = (af)* = 7—4
~Required quadratic equation is
, n(m® 2n n*
X" == l—z - T x + l_4 =0
= *x?2 —nl(m?> = 2nDx+n* =0

(b)
Here, > a =0, Yaf =-7, aBy=-7
11 1 atBt+ Ryttt
CE TR gy

Tatpt :
= a4ﬁ4y4 '"(1)

Now,Yap Y aB Y aB ¥ ap = (X ap)*(X aB)?

= (=7)? = [a2B? + B2y? + y2a?
+2aBy(a + B + y)][a®B? + p?y?
+y2a? + 2afy(a+ B +7)]

— ((Z4,B4 +,34]/4 +y4a4)(a'4,84 +'[)>4y4 +

y*a®) Ra=a+p+y=0]

= @B + Byt + yrat + 2aB2y? + 2a2By?
+ 2a?p%y*

= > atpt 2227y @) -2 > ap)
= @t + 2226770~ 2 X (=7)]

- z QB+ 2(=7)2@2 % 7)

S Z @Bt = (=7)* + 4(=7)?

5 Z @Bt = (=7)3(=7 + 4) = —3(=7)?

On putting this value in Eq. (i), we get

1 1 1 -3(-7) -3 3
P L R ) L
(b)

We have,

x2—2a;x+1=0 (1)
x2—4a,x+2=0 ..(i)
x?—6azx+3=0 ..(iii)

Let a, B; B,y and y, @ be the pairs of roots of
equations (i),(ii) and (iii) respectively. Then,

a+f =2a,af=1 ..(iv)
B+y=4aBy=2 (V)
y+a=6azya=3 ..(vi)

Now,
af=1Fy=2andya =3
> @BBNya)=1x2x3=>aBy =16

3 2
ca=4+ |= 8=+ |=,y=++
“ —/2'ﬁ —‘/3"’ Ve
and,

a+f—2a,f+y=4a,y+a=06a;s
S>a+f+y=a+2a,+3a;

359

360

361

362

sa=a; —2a,+3a3,8 =a, +2a, —3as,y

= —aq + 2a, + 3az
Thus, we have the following sets of simultaneous
linear equations:

3 3
a1_2a2+3a3=\/; a1_2a2+3a3=_ E

2 2
ay + 2a, —3az = §and,a1+2a2—3a3=— 3

—a1+2a2+3a3=\/g —a1+2a2+3a3

= V6
Hence, there are two triplets (a4, a5, a3)
(d)
Given,

_11-30 1—-i 8-—-14i .
T

Since, z = ia is real, therefore 4 — 7i — i« is real, if
a=-7

(b)

Let the equation (incorrectly written form) be
x2+17x+q=0

Since, roots are —2, —15.

~q=30

So, correct equation is x? + 13x + 30 = 0
=>x2+10x+3x+30=0
=>x+3)(x+10)=0

=>x=-3,-10

(b)

Given, z?+z+1=0

> z=ow0?

Take z=w
2 2 2

1 1 1
(z+—) +(z2+—2) +<z3+—3)
V4 V4 zZ

142 142
+(z4+—4> +<25+—5>
Z VA

1 2
6
+(Z +Z_6)
12 142 142
=<w+—) +<w2+—) +(w3+—)
) w? w3

1\? 14\°
+(w4+—4) +(a)5+—5>
w w

1 2
+(w6+—6>
w

=(w+w?)?+ (W +w)?+(1+1)>

+ (@ + 0?)? + (0? + w)?

+ (1 + 1)?
=14+1+4+1+1+4=12
Similarly, for z = w?, we get the same result

(d)

Page| 106




363

364

365

366

367

368

We have,
a’?—5a+5<1land2a?—-3a—-4<1
= a’—-5a+4<0and2a?—-3a—-5<0
=2>(a—1)(a—4)<0and (2a—5)(a+1) <0
:>1<a<4and—1<a<§:1<a<§
(d)
Since, (x — 2) is a commom factor of the
expressions x% + ax + b and x% + cx + d
> 4+42a+b=0 ..()
And 4+2c+d=0 ..(i)
= 2a+b=2c+d
= b—d=2(c—-a)
b—d
c—a
(d)
log, 20 log, 80 — log, 5log, 320
= log, (22 x 5)log,(2* X 5) — log, 5log,(2° x 5)
= (2 +log, 5)(4 + log, 5) — log, 5(6 + log, 5)
=8+ 6log, 5 + (log, 5)?

—6log, 5 — (log, 5)? =8

= 2

(@)
w LCM of 3, 4, 6 is 12.

9 =91/3 = (94)1/12 — (6561)1/12
Vil = QDY+ = (11312 = (1331)/12
V17 = ANY6 = (172)1/2 = (289)1/12
Hence, V9 is the greatest number.

(d)

We know, w =

< 1 +3i
__+_

—1+V3i

2
1000

> = (@)1 = ¢ [+ w3
= 1]

2 2

a
£e)t the roots be a, 8, 8,y and y, a, then
aff =b,fy =candya =a
= afy = Vabe
(9
2km

10 . 2km . 2k _ . ©10
of Y21 (sm?+lcos? =10 Y21 cos———

k=1
10 _
=27l
=i Zrk wherer = e11
k=1
=i(r+r2+r3+...r10)
Lr(rt?—1)
N r—1

369

370

371

372

373

374

(b)

Let z = x + iy be such that Re (z) = 0. Then,
z=iy 2z2=—-y?=>Im((z?) =0

(b)

31 =34 =22 — 33
21+ 23 _ %2 + 34
22
= Diagonals bisect each other

Given that, arg (ﬂ) ==z
Z2—31 2
= Angleat 3, = %

So, it form a rectangle

(d)

Given, x3+6x+9=0

= (x+3)x?*-3x+3)=0

=>x=-3 or x?-3x+3=0
Now, Discriminant, D =v9 —4 X3 =+v—-3
imaginary

Hence, real roots of the given equation is —3

(a)

T, =7[(r +1) — o][(r + 1) — 0?]

=r[r+1)? - (0 + )T +1) + 03]
=r[r+1D)?-(-Dr+1)+1]=r3+3r2+3r

n-1 n-1
Z T, = Z(r3 +3r2 +3r)
=1 =1

1(n - 1?(n)?+3 l(n - Dn@n-1)
4 6

1
+ 3.5(1’1— 1)7’l

1
7 (- Dnn? +3n+4)

(b)
We have,
|z1] = |z5| = |z5] = 1
= Origin is the circumcentre of the triangle with
the circum radius 1
Also,zy + 2z, 423 =0

Z1+ 2y + 23 _

— =
= Centroid coincides with the origin
Hence, the circumcenter and centroid coincides
Consequently the triangle is equilateral
(b)
Lety =

xX+2
2x2%+3x+6
= 2yx2+@By—-Dx+x+6y—2=0

Pagel107




375

376

377

378

379

380

381

But x is real, then
By —1)*—4Q2y)(6y —2) 20
= (13y+1)@By—-1)<0

1 1
(d)
Since the field of complex numbers is not an
ordered field. In other words, the order relation is

[+ D >=0]

not defined on the set of all complex numbers
(9
Now, (1+v3i)" + (1 -v3i)"

1+v3i\]" 1-v3i\|"
(7)) (=)
= (—20)" + (—2w)"
— (_Z)n[(w2)3r+1 + (w)3r+1]

[+ n = 3r+ 1,wherer is an integer]|
= (2)"(w? +w) = —(=2)"

(d)
We have,
<\/§/2 +(1/2) i)m ~ < 1/2 — iV3/2 >12°
V3/2 —(1/2)i —1/2 — iV3/2
— 120 13120
- (_) - (_) = (?)120 = 240 = 1 4
w? w
Hence,p =1, = 0.= —48
(b)
Let [x—2| =y
y2+y—6=0
= y=-3,2
> [x—2|=-3, [x—2|=2
= +(x—2)=2 [+]x— 2| cannot be negative]
v x=4,0
(d)
We have,

x?—4x—77 <0andx? > 4

> —-1Dx+7)<0and (x—2)(x+2)>0
=>x€(=7,-2)uU(2,11)

Clearly, the largest negative integer belonging to
this setis —3

(b)
Given, (1+l)X.—Zl (2—31).}7+l _
3+i 3-i
>  (442)x+(9—-7i)y—3i—3=10i

Equating real and imaginary parts, we get

2x — 7y = 13 and 4x + 9y = 3, hence x = 3 and
y=-1

(d)

Given, a, B are the roots of equation x? + 4x +
3=0

. a+f=—-4andaff =3

382

383

384

385

Now,2a+ B +a+28=3(a+pB) =-12

And 2a + B)(a + 2B) = 2a? + 4af + aff + 232
=2(a+p)*+ap

=2(—4)?+3=35

Hence, required equation is

x% —(sum of roots)x +(product of roots)=0

= x2+12x+35=0

(9
Here, tan§+ tan% =2
AndtanZtan2=< . )
2 2 a
AISO,£+2+E=E [.'.P+Q+R=7T]
2 2 2 2
P+Q T T
5 1 [-LR—E,glven]
P Q tan£+tang
tan(—+—>=1=>2—PZQ=1
2 2 1 —tan—-tan=
2 2
b
a = _b_q_¢ .
Se=1= —;=1-C [fromEq ()]
=>c=a+b
(a)
We have,

x% + ax +sin"'(x? —4x + 5)
+cosT'(x?2—4x+5)=0

T

= x% +ax + 5=0

This equation will have real roots, if

a?-2m>0

=2 (@a@a-vVv2n)(a+V2m) =0

= a € (—o0,—V2 1] U [V2 T, )

(b)

We have,

z—1l=1=2z-1=¢e?22z=1+¢"

_Z—2_1+ei9—2_(cosH—1)+isin6

"z 1+ei® " (cos@+1)+isinb
. 0 . [

z—2 O\—sin-+icos— 0

= =tan— 92 Z) = jtan—

z 2| cos=+isin- 2

2 2

=" s purely imaginary

(9

Since, @ and f8 are the roots ofx? —ax+a+b=
0, then

a+f=aandaf =a+b

= a’+af =aa

= a’?—aa=—(a+b)

And af + B% =ap

= p?—af =—(a+b)

. 1 1 1

' az—aa+B2—aﬁ+a+b
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387

388

389

390

1 1 2

= + + =
—(a+b) —(a+b) (a+b)
(b)
. _ __logea
Given, x = log, a = Tog. b
log, b
y-—logcb-—logec
_ __logec
And z=log,c= Tog. a
_log.a log.b log.c
xyz = log, b "log, c 'log, a
(d)
We have,

log, 2 +log, 4 +log, x +1og, 16 = 6
= log,(2X4XxX16)=6

= 128x = 4°
4_3
>x=—=232
=3
(a)
We have,

(1+cos2a)+isin2a
=2cos?a+ 2isinacosa
= 2cosafcosa + isina]

= —2cosa[—cosa —isina]

= —2cos a[cos(m + a)
s

<3m/2

<
+ isin(m + a)] ®

(b)

The given equation is x2 — 2xcos@® + 1 =0

3 2cos@P++/4cos?@P—4

Leta =cos@ + isin@®,then 8 =cos® —isin@®
a™+ B" = (cos@ + isin@P)"
+ (cos @ — isin @)™

=cos@+isin®

= 2 cosn@

And a™B™ = (cosn® + i sinn@)(cosn@d —

i sinn@)

= cos?n@ + sin?np = 1

~ Required equation is x> — 2xcosn@ + 1 =0
(9

Here,V1—c2=nc—-1

= 1-c2=n%c?-2nc+1

c-_L .0

1+n2

" 2n
—(1+nz)(1+ )

or {1+n +n( +

1+Z

T2 {1+n?+n(2cosB)}

(1+n?)+2ncosO
1+ n2

391

392

393

=1+ (142_:;2) cos 0 [using Eq.(i)]
=1+ccosH

(a)

Letz = x + iy. Then,

Re (z?) =0

= Re(x? —y2+2ixy) =0
>x?—y?=0=>y=1x ..(D
and, [z| =2=>x2+y%2 =4 ..(ii)
Solving (i) and (ii), we get x = + V2
Thus, the solutions are

(V2.v2), (-V2.V2), (V2,=V2), (-V2,—V2)

(b)
We have,
Max.amp (z) = amp(z,), and Min.amp (z) =
amp(z,)
Y
15 15
Z5 9, 2
25
9 2 9 1
% X
Now,

15 3
— 0 = cac-1[22) = ~nc-1(2
amp (z;) = 0; = cos (25) cos (5)
and,
I
amp (z;) = E‘*‘ 0,

T[+ ) _1(15>_n+ L
5 tsinTH (o) =5 +sin
~ |Max.amp (z) — Min.amp (z)|

(s)

3 3
= |E+sin‘1§—cos‘1§
T T 3 3 3
= E+§—cos‘1§—cos‘1§ =n—2cos'1§
(b)

Here,a + f =pandafi = q
Also,a1 + 1 =qand af1 =p
~ Sum of given roots

(e ) (o)
af ap; aaq ﬂﬁ1

_aptaf+ BB +am

B afa;fy

_ (a + B)(ay + B1) _pa_ 1
(af)(ai1) qap

and product of given roots

(o) (e 00
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395

396

_ (afy + a1 ) (aay + Bf1)
a?B?aips
aB(ai,BE) + aipr(a? + B?)
a?p?aip?
aBl(a; + B1)? — 2, 8] +
a;B1[(a + B)* — 2aB]
(aB)?(aif1)?
_q(q* = 2p) + p(p*® — 29)
Bl q2p?
_pP+q®—4qp
- PP
Hence, the required equation is given by
x2 — (sum of roots)x + (product of roots) = 0

= (p?qH)x* — (P*q))x+p*+q¢> —4qp =0

(b)
Given, iz* +1=0
= z'=i
s , . T /4
= z= (cos§+ lsmz)
By using De-Moivre’s theorem, we get
z= cosg+ ising
(a)
Let z=+3+i
R L) _ 200
arg(z) = tan <\/§ =30

For making a right angled AOPQ, point Q either in
[Ind quadrant or IVth quadrant
If the point Q is in [Ind quadrant, then we take
6 =120°
» tan120° = — cot 30° = _£i
= Point Q is (—1,v/3) and if the point Q is in IVth
quadrant then we take
6 = —60°
60°) = 60° = !
tan( ) = —tan = 5
=~ Point Q is (1,/3)
(b)
Let z=x+1iy
Given, |z|—z=1+2i

> W—(x+iy)=1+2i
= m—x=1,y=—2
= \/m—x=1
= x?+4=(1+x)?
= 2x=3 =>x=§
Z=§—2i
2

397 (d)

Given, a + f =4 and a3+ B3 =44
= (a+p)?—3ap(a+p) =44

5
=64 —44 =12aff = a,8=§
~ Required equation is

5

x2—(@+pP)x+af=0 2x2—4x+-=0

3
= 3x?2-12x+5=0
(d)

Given, |1 —i|* = 2*
> (Vi+1) =2 = 2%/2=2x
X

=

398

> —=x x=0

2
Therefore, the number of non-zero integral

solutions is zero

(b)

Here,a + f =7andaff =1
.‘.a—7=—‘8' ,B_7=—(X

399

1 1 1 1 a®+p?
@-72 G712 B2 aZ (@p)?
= (a + B)? - 2ap
=49 — 2 =47
400 (c)

Let @ be a common root of x? + px + ¢ = 0 and
x2+p'x+q =0.Then,
a’+pa+q=0anda’+p'a+q =0
:>a=q_q,

p—p
(d)

The vertices of the triangle are

A(0,1),B (—%,ﬁ> and C (—l —£>

[On subtracting]

401

2 2° 2

0 1 1

1 _1 E 1
:.AreaofAABC=5 2 2
1 3

7 21

= Area of A ABC

V3
= Area of AABC = e SQ. units

(b)
Let ABCD be a parallelogram such that affixes of
A,B,C,D are z4, z,, 73, Z4 respectively. Then,

403

— —
AB=DC>2)— 21 =23 — 24> 7, + 2,
=2z +2z3
Conversely, if z, + z, = z; + z3, then

Zp T 21 =237 Zy
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405

406

407

408

= AB = DC

= ABCD is a parallelogram

Thus, z, + z, = z; + z3 is a necessary and
sufficient condition for the figure ABCD to be a
parallelogram

(b)

We have, (x +3)*+ (x + 5)* = 16

=@ -D*+ (y+1)*=16,wherey =

xX+2+x+5
=x+4

> @2+1-2y)2+ (%2 +1+2y)2=16

= (y?2+1)2-4y?2 =16

=>@?-1)?%=16
=>y2—1=i4=>y2=5=>y=i\/§

(@)

The discriminant A of the given equation is given
by

A=4(a+b—2c)? —4(a— b)?
=>A=4(a—c+b—c)*>—4(a—c+c—b)?

= A=4[(a—c)+ (b —0)]?

—4[(a—c) = (b-0)]?
=>A=16(a—c)(b—¢c) <0 [+ a<c<b]
Hence, roots of the given equation are imaginary
(<)

We have,

x3+3x2+3x+2=0
>x3-1)+3(x*2+x+1)=0
>@?2+x+1Dx—-14+3)=0
Sx+2)(X%2+x+1)=0=>x=-2,0, 0w
Sincex3 +3x2+3x+2=0andax?+ bx +c =
0 have two common roots. Therefore, w and w?
are common roots of the two equations.
Hence,a=b=c=1

(@)

Since, roots of the equation

(a—Db)x?> + (c —a)x + (b — ¢) = 0 are equal.
=~ Discriminant, B> — 4AC = 0
=>(c—-a)—-4(a-b)(b—-c)=0

= a’ + 4b? + c? + 2ac — 4ab —4bc =0
=>(a+c—2b)?=0

>a+c=2b

Hence, a, b, ¢ are in AP.
(o)

We have,

1+i (1+i)? 2
1-i (A+dA-i) 2
1+i\™ , . .
(:) =1=i{"=1 = nisamultiple of 4
Hence, the least positive integer n satisfying the

above condition is 4

409 (d)
Itis given that a, b are roots of the equation x? —
3x+1=0

~a+b=3andab =1

Itis also given that a — 2 and b — 2 are the roots
of the equation x2 + px + ¢ = 0
~a—2+b—-2=—-pand(a—2)(b—-2) =q

>a+b—4=——pandab—-2(a+b)+4=q
>3—4=-pandl—-6+4=qg=>p=1and
q=-1
410 (c)
We have,
b c
seca+tana=—a andsecatana=a

~1=sec?a—tan’a

= 1= (seca + tana)(seca — tan )

= 1 = (seca + tan a)?{(seca + tan a)?

—4secatana}
2 /32

b <%) = a* + 4ab?c = b*

411 (b)
Given, |(x — a) + iy|? + |(x + a) + iy|? = b?
(where z = x + iy)
= (x—-a)?+y*+(x+a)?+y?=0>p?

b? — 2a?
> xP+yt=—r—
2
Hence, it represents a equation of circle
412 (b)

Given, loggg(log,(logsz x)) =0
= log,(logz x) = (99)° =1
= logzx =2
= x=32=9
413 (c)
Let a and (8 are the roots then
a+f=baf =c
Given, |a—p|=1
> (a+p)?—4ap =1
=>b2—4c=1
414 (a)
Let a be the common root for both the equations
x?+ax+b=0andx? + bx + a = 0, then
a’+aa+b=0
And a’?+ba+a=0
a2 a1
(a2-=b2) b—a b-a
a*=—(a+b) and a =1
Hence,a+ b = —1
415 (b)
Let f(x) = ax? + bx + ¢ be a quadratic
expression such that f(x) > 0 for all x € R. Then,
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416

417

418

419

420

f(x)>0=a<0andb?—4ac <0
Now,
gx) =f) + f'(x) + f"(x)
= g(x) =ax?+x(b+2a)+ (b +2a+c)
Let D be the discriminant of g(x). Then,
D =(b+2a)*>—4a(b+2a+c)
= D = b? — 4a? — 4ac = (b? — 4ac) — 4a® < 0[
s b? —4ac < 0]
Thus, we have
D<0anda>0=g(x)>0forallx €R
(b)
Given, 2+£+£= 1
c a b
cosf +isinff cosy+isiny
cosy +isiny cosa+isina
cosa +isina
+ cosf +isinf
= cos(B—y)+isin(B—y)
+ cos(y — a)
+isin(y — a)
+cos(a—B) +isinfa—pB)=1
On equating real part on both sides, we get
cos(B—y)+cos(y —a)+cos(e —pB) =1
(@)
cos 30° + i sin 30°
cos 60° — i sin 60°
= (cos 30° + i sin 30°)(cos 60° + i sin 60°)
=c0s90° +isin90° =1

(d)

Since, a + f = —Z and aff =§
b2-2
Also a? + % = (a + B)? — 2ap = azac
Now, = B
af+b  aa+b

_a(a®+p?) +b(a+p)
" afa? + ab(a + B) + b2
b%-2ac b

a(Z)+b(-g) 2
€\ g2 _b 2 a
(a)a +ab( a)+b
(a)
Let « and B be the roots of the equation x? — bx +
c=0.
> a+f=bandaf =c
wa—f=y(a+p)?—4ap
=1=+b%—-4c
=>b2—4c—-1=0
(a)
Since the graphof y = 16 x> + 8(a + 5)x — 7 a —
5 is strictly above the x-axis
~y>0forall x
= 16x?2+8(a+5)x—7a—-5>0forallx

421

422

423

424

425

=64(a+5)2+64(7a+5)<0
=a’+10a+25+7a+5<0
>a’+17a+30<0=>-15<a< -2

(a)

Let f(x) =x?—-3x+a

Clearly, y = f(x) represents a parabola opening
upward

It is given that 1 lies between the roots of f(x) =
0

Discriminant > 0 and f(1) < 0
=29—4a>0and1-34+a<0

[+ Disc < 0]

9
=>a<Zanda<2:>a<2:>ae(—oo,2)

)

tee 2= (3)" = (5+ )"
= (cos% + isin %)2/3
= lin/9)*® _ ,in/6

T T
cos(2n + 1)3 +isin(2n + 1) e

Putn =1,

3n . [3m o
Z=COS(?>+lSIH(?)=0+l=l
(@)

Since u, v are roots of x? + px + g = 0. Therefore,
the equation whose roots are 1/u and 1/v is

1.p _ 2 _
x—2+;+q—00r,qx +px+1=0
(@)

Since, a, b and c are in GP

. b? =ac

Given, equation ax? + 2bx + ¢ = 0 becomes
ax? +2\acx +c =0

= (ax+ \/E)z =0
= x=- 2 (respected roots)

Since, this root satisfy the second equation
dx?+2cx+f=0

as 2\F+—0
a € a f-_

>S4l ez (b =+ac)
a c c

= g,i,zareinGP
a b c

(b)

We know that for given z;, z,, the equation
|z — z1|? + |z — z,|* = A represents a circle, if

1
/1 ZE|Zl _Zzlz

Therefore, the equation
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427

428

430

431

|z — w|? + |z — w?|? = 2 will represent a circle, if

/1>_ — 212
_zla) w*|

1 3
> 12 5[iV3[ 2 a2 5> 1€[3/2,%)

(d)
Put x1/3= = y, then

yi4+y—-2=0
= y=lory=-2
= x3 =1 orx/?=-2

x=(1)3 or x=(-2)>=-8
Hence, the real roots of the given equation are
1,-8
(b)
Let AD be the attitude of AABC. Then, D is the
mid-point of BC
Now,
2ADC = 90°
Z1— Z3

L7
Sarg|l —5 | =3
Zl_% 2

=arg(———
& 271 — Zy — Z3

Z,—Z

s
=4—
2

= is purely imaginary

27y — Zy — Z3

-

B(z) 5 (z22+ z3) Cz3)
(d)
let z=x+1iy = z2=x—1iy

Since, arg(z) = tan‘lg

and arg(g) = tan™?! (Ty)

= arg(z) # arg(s)

(d)

We know that the expression ax? + bx + ¢ > 0
for all x, ifa > 0 and b? < 4ac.

~ (a? —1)x? + 2(a — Dx + 2 is positive for all x,
if

a’?—1>0and 4(a—1)>-8(a*-1)<0
=ag’—1>0and—4(a—1(a+3)<0
=>ag’—1>0and (a—1(@a+3)>0
=>a’>1and a<-3ora>1
>a<-3ora>1

(a)

Given equation is x* — 2x3 + x — 380 = 0

=2 (x-5x+4H)Hx*>*-1+19) =0

432

433

434

435

Now, roots of x2 — x + 19 are

1+#V1-4x19 1+5V-3
2 B 2
1+5V=3 1-5V=3

2 72

~ Roots are 5, —4,
(@)
2-w)(2-w)2-)2 -0
=Q2-w)2-w)2-w)2-w?
=[2-w)2 -]
=[4-2(w+w®)+1? =A+2+1)*>=49
(@)
Let z=x+1iy

lz—1]|=|z—-2| =|z—i]
=> |x-Dzxiyl=I[(x-2)+iyl
=|x+i(y—1)| [put z = x + iy]
= x2-2x+1+y?=x?>+4—4x+y?
=x2+y2+1-2y
Taking Ist and IInd terms

—2x+1=4—-4x = 2x=3 (1)
Taking IInd and IlIrd terms

4—4x=1-2y = 4x—-2y=3 ..(i)
Taking Ist and IlIrd terms

—2x+1=1-2y = x=y ..(1ii)

From Eq. (i), x = %

From Egs. (i) and (iii), y = ;

On putting the value of x and y in Eq. (ii), we get
3 3

t3)-2(3)=3 = 3=3

~ One solution exists.

(d)

Lety = x2. Then, x = \[y

~x34+48=0

=5y¥2+8=02y>=64=>y>-64=0

Thus, the equation having roots a?, % and y? is

x3-64=0

(a)

Here, sin 18° + cos? 36°

_\/§—14 VB4 1\
-(57) (%)

_5+1-25 5+1+2V5

16 16
12 3
16 4

2

)’ (55

And sin? 18°. cos? 36° = (
4 4

o 5-1 1

- (4 X 4) T 16

Required equation is

x% —(sum of roots)x +(products of roots)=0
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438

439

3 1

2 _ _ —_—=
> X 4x+ 16 0
= 16x*?—12x+1=0
(b)
We have,
z=(—iw)®+ (i 0?)°
Sz=—lw+iw?®
Sz=—iw+inw=—i(w?—w)=i%V/3=-/3
(b)
GivenIx? +mx+n=0 ..(i)
Now,

D=m?—-4Iln=0 (~m?=4lIngiven)

It means roots of given equation are equal
2

. 9 —

B (x - E) = 0

= 4x2+81—-36x=0 ..(i0)

On comparing Egs. (i) and (ii), we get
l=4,m=-36,n=281
~l4+n=44+81=85

(@)
Given,
X3

Cx—1D(x+2)(x—-3)

4. B c

- +(2x—1)+(x+2)

D

RS

Let f(x)= aal

(2x-1)(x+2)(x-3)

x3

2x3 —3x2-11x+ 6
Here, the power of x are same in Nr and Dr
-~ First we divide the numerator by denominator

1/2
2x3—3x2—11x+6L3
X
3 11
3 _ 42 3
b 2x 2x+
32,1
2 T
X3
2x—Dx+2)(x—-3)
1 %x2+%x—3
==+
2 2x—-1D(x+2)(x—-3)
p 1
> A==
2

()
Given, a, B and y are the roots of x3 + 4x + 1 =0
~a+B+y=0,af+py+ya=4afy=-1

aZ BZ yZ aZ

sy T atf

Now,
y+a

440

442

443

444

445

=—(a+B+y)=0
aZﬁZ N Bzyz
B+ +a) F+a)a+p)
)/ZCZZ
NEDICED)
=af+Py+ya=4
a?B2y? _ B 3 _
And = —apy =1 (ra+B+y =

0)

-~ Required equation is
x3+4x—1=0

(d)

The given equation is
pax* =@+ q@*x+(@+q?*=0
P’ E @+ - e + )

2pq
_+ P+ —q%)
X =

2pq

_ptqptq

X=—,—

q p
(b)

x=a+b,y=aa+bp and z =af + ba
Now, xyz = (a + b)(aw + bw?)(aw? + bw),
Where a = w and B = w?

~ xyz = (a + b)(a? + abw? + abw + b?),
= (a+b)(a*?—ab + b?) =a®+ b3

(d)
We have,
1 cos (B—a) cos «a
cos (a —B) 1 cos B
cos a cos 1
cos ¢ sina O0Of]cos a sina 0
=lcos B sinf Of|cos f sinf O
1 0 0 1 0 0
= (0)(0) = 0 for all values of a, B
(@)

1+i (1+D* 20
1-i 1-0 -2 7!
1+i )
So, (E) =" > n=2
(<)
We have the following cases:
CASE When x € [0,1)
In this cases, we have [x] = 0
2x?2=3x+[x]=0
2x2-3x=0=2>x=03=2>x=0
CASEIl When x € [1,2)
In this case, we have [x] = 1
2x3—-3x+[x]=0=>x2-3x+1=0=>x
_3++5
2
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446

447

448

449

Clearly, these values of x do not belong to [1, 2].

So, the equation has no solution in [1, 2)

CASE Ill When x € [2,3)

~x?=3x+[x]=0

>x?2—-3x4+2=0=2x=12=2>x=2

Hence, the given equation has two solutions only

(9

Roots of the equation 2x? + 3x + 5 = 0 are
—3+/9-40

6
Hence, both roots coincide, so on comparing
a b c

2 35
= a=2k,b=3k,c=5k
>a+b+c=10k

So, maximum value does not exist.

(imaginary roots)

(@)
Wehave,x=\/1+\/1+\/1+---oo
>x=vVl+x

S>x2=14+x 2x2—-x—-1=0
_1+VI+4 1445
N 2 T2

As x > 0, we take only x =
(9

The equation |z — a?| + |z — 2a| = 3 represents
an ellipse having foci at S(a?, 0) and S’(2a, 0) and
major axis 3. If e is the eccentricity of this ellipse,
then

=X

1++/5
.

SS’
€= Major axis ze 3
But,0<e<1
la? — 2al|

3

= |a® —2a| <3
= -3<a’-2a<3
>a’-2a+3>0anda’?-2a—-3<0
>a€Randa€ (—-1,3)=>a € (-1,3)
But, a > 0. Therefore, a € (0, 3)
(d)

Lety =

la? — 2a|

~0< <1

(x—a)(x—b)

(x—0)
S ylx—c)=x*—(a+b)x+ab
=>x2—(a+b+y)x+ab+cy=0
Now, discriminant
D=(a+b+7y)?—4(ab+cy)
=vy2 4+ 2y(a+b —2c) + (a — b)?
Since, x is real and y assumes all real values, we
must have D > 0 for all real values of y.
=4(a+b—-2c)>—4(a—b)*<0

450

451

452

454

455

>4(a+b—-2c+a—-b)(a+b—2c—a+b)<0
=>16(a—c)(b—c) <0

=>(c—a)(c—b) <0

(b)

rth term of the given series

r[r+1) —o][(r+1) — w?]

r[(r+1)? — (w + w?)(r + 1) + w3]
=r[r+1)?-(CDr+1)+1]
=r(r?+3r+3)=r3+3r2+3r

Thus, sum of the give series

(n-1)
= z (r3 +3r% +3r)
r=1
= 1(n - 1)?%n?+3 l(n -1Dm2n-1)
4 6
1
+ S.E(n —1n
1
=Z(n— Dn (n? +3n+4)
(<)

The cube roots or unity are 1, w, w?. Let P, Q and
R represent 1, w and w? respectively. Clearly,

ra=n-oi= (5 +(3)

QR = |w — w?| =+3,and RP = |1 — w?| =
~ PQ = QR =RP

Thus, points representing 1, w, w? form an
equilateral triangle.

ALITER Let z; = 1,2z, = w and z; = w?. Then,

Z2 4+ 22+ 23 = 2172y + 2y73 + 2374

Hence, points representing 1, w, w? form an
equilateral triangle

(a)

The equation 2x? + 3x + 4 = 0 has complex roots
which always occur in pairs. So, the two equations

V3
V3

have both roots common

¢l aibic=2:3:4
..2_3_4 a:b:c=2:3:
(d)

We have,

x> =3|x|+2=0
(x| -2)(x|-1D)=0=x|=12>x

=+1,+2
So, the given equation has four real roots
(9
We have,

1
O<|3x+1|<§

=>|3x+1|¢03nd|3x+1|<§
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456

457

458

459

1 1 1
Sx#+——and——=-<3x+1<-=

3 3 3
= 1<3 +1<1 dx # L
3 X 3anx 3
= 4F<3 < 2 dx # L
3 X 3anx 3
= 4< < 2 dx # !
5 X 9anx 3
= e( 4 2) dx # 1=>
X 3'"9 and x 3 X

<(-5-3)-3
9’ 9 3
(b)

xlogx(1-x)? — g

= 9=(1-x)2

> x?-2x—-8=0
>x+2)(x—4)=0
>x=4 [+ x #=2]
(d)

x?% + ax + 1 must divide ax3 + bx + c.
ax3+bx+c _

a(x—a)+(b-a+a3)x+c+a?
Now, —= ( )
x2+ax+1

x?+ax+1
Reminder must be zero
>b—-a+a®=0,a>+c=0
(a)
Let OA, OB be the sides of an equilateral AOAB
and let OA, OB represent the complex numbers
21,3, respectively
Y) B

/3

Zy Z,-7,

/3

A (z) )=(
From the equilateral AOAB,
AB =z, — 2,

/3
Z

o

Zy — Zq T
arg( ) = arg(z, —z1) —args, = <
V) 3
22\ _ _ I
and arg (Z1) = arg(z,) — arg(z,) = .
Also, |22 = 1 = |2, since triangle is
Z2 Z1

32-31

equilateral. Thus, the complex numbers and

32

Z .
z—z have same modulus and same argument, which
1

implies that the numbers are equal, that is
$2 — %1 22
= =213
<2 31
2 2 _
= 21 +35 =313
(©
Given equations are comparing with ax? + bx +
c=0

—3{ =33

460

461

And a’x? + b'x + ¢’ = 0 respectively, we get
a=1 b=2a c=a’*-1
Anda' =1, b'=2b, ¢'=b*-1
Condition for common roots is
(ac’' —a'c)?> = (bc' = b'c)(ab’ — a'b)
= [1(b?-1)—-1(a® -1)]?

= [2a(b? - 1)

—2b(a? — 1D][1(2b) — 1(2a)]
= (b?-a®)?=4b-a)(b—a)(ab+1)
= (b+a)? =4(ab) + 4

=> (b—a)*=4
> a—-b=2
(9

Multiplying x2 — ax + b = 0 by x™1

xW —ax™ + bx™ 1 =0 ..(D)

a, B are the roots of x2 — ax + b = 0, therefore

they will satisfy Eq. (i)

Also, a™?! —aa™ + ba™ 1 =0

and p™* —qp™ + hp L =0

Adding Egs. (ii) and (iii), we get

(a,n+1 +‘Bn+1) _ a(a,n + 'Bn) + b(a,n—l + ﬁn—l)
=0

orVy, —aly, +bV, 1 =0

orVy,1 =aVp, —bV,_; =0 (Givena™ +p" =

)

(d)

Let z = x + 0i be a real root of the given equation.

Then,

x2+ax+p=0

=>x?+(a+ib)x+ (c+id) = 0,wherea = a +

ib,f =c+id

> x> +ax+c)+i(bx+d)=0

>x?24+ax+c=0andbx+d=0

...(if)

=>x2+ax+c=0andx=—%
d?> ad
:ﬁ_T-i_C:O

= d? —abd + b*c =0
ﬁ—ﬁ_z a+a\a—a\(B—pB
=><21->_<2>(2i><2i>
a—a\:(B+P
+( 2i ) < 2 >=0
= —2(8-B)" + @+ @) (a-a) (8 - B)
—(a—@?*(B+h)=0
>2(8-B)" = (@-D{@+D(B-p)
—(@-a(B+B)}=0
=>2(8-F)° = (@—a)(—2af+2ap)
> (8- B)" = (@-a) (@B - ap)
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462 (a) :a,Zn_ﬂZn_l_pnan_pn‘Bn:O
Given, 2x_3x+4 = 7% = (an + ‘Bn)(a,n _ ’Bn) + Pn(a,n _ﬂn) =0
Taking log on both sides, we get > @ =-M@+p"+p") =0
xlog, 2+ (x + 4)log, 3 = xlog, 7 Sa+p"+p" =0
= x(log, 2 + log, 3 —log, 7) = —4log, 3 >a”+p" = —p" (i)

x=M Since%,garerootsofx”+1+(x+1)”=
log, 7 —log, 6 o n n

463 (d) --an+ﬁn+(a+[>’) —nO
Here,a+f +y =0,af + fy +ya = =8, afy = —a :_B =—(a+p)

8 ..() Sopt=stnt o ladf
S @+f+1)2=0 o ) =—1'9anda + " = —p"]
=> a2+ p2+y?+2(af+ By +ya) =0 468(=;)p = (=p") @ niseven
= Ya?=-2(-8)=16 [from Eq. (i)] _ 14
And gyl @By Given, x = (%)

LBy _ > 2x—1=i = 4x?+1-4x=-1
:ﬁ=_—8=0 [from Eq. (i)] =S 2x2—2x+1=0

464 (a) Since, 2x* — 2x2 +x + 3

Let y = x2—2x+4 =Qx?-2x+ D% +x)+ 3—x?)
x“+2x+4 1+i 2

Then, x?(y — 1) +2x(y+ 1)+ 4(y—1) =0 :()+3_( )

Since, x is real, therefore i

Discriminant, 4(y + 1)2 — 16(y — 1)2 >0 =3 - (E)

= (+D*-[200-D]*=0 469 (c)

> B3-y9)@By-1)=0 = %SyS3 Since,a,zazbetherootsofxz+x+1=0.

ca+ac=-1 ..(0)

465 (b) ) anda® =1 ..(ii)

Let x =2+ 2+2+1°° Now, a3! + a2 = ¢31(1 + a31)

= a’l+a®? =a30(1+a3° a)
=>x=2+; = a1 +a%2 = (@)1 afl + (a®)1° - a}
=>x2-2x—-1=0 = a3l +a® =a(1+a) [fromEq.(ii)]

2+Va+4 = a3l +a® =—-1 [fromEq. (i)]

SX=T Again 3! - %% = a3
>x=1++2 a’t-a®? =[a3]3t =1
But the value of the given expression cannot be ~ Required equation is
negative or less than 2, therefore 1 + V2 is x* = (@ +a®®)x+a’-a®?=0
required answer. >x*+x+1=0

466 (b) 470 (d)

Wehave, |z;| =1 Let the roots be @, a?. Then,
21— 2 | |z~ 2] . a+a’=6/8 >a=1/2,-3/2
1—2z.2,|  |212; — 212, [+ 1 Now,

= 2171] Product the roots = — - 3

_lz—zl 1 8

“lallzm -zl el sat= 210

467 (l,)) 1 a+3 27 a+3
Since a, B are roots of x2 + px +q =0 =5 —=— or,—— = —

. 8 8 8 8
csa+f=—-pandaf=q ..() Sa=—4ora=24

Now, 471 (c)

a, B are roots of x?™ + p"x™" + q" = 0 We have,

=S a’m+pta®+q" =0and B2 + p" " + q" = T o

0 X, = COS (3_") + isin (3_”)
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X1 Xy X3 e X
T T .. m
=cos(§+§+ --)+lsm(§+§+---)
_ (n/3)+__(n/3)
= coS 1-1/3 isin 1-1/3
— n+. - 7-[_0+._.
—cos2 lsmz— i=i
472 (d)

Given, z =i

Let zl=1+i(1i\/§) and z, =2 +1i

|z, —z|=1+i—i| =2

As we know that the distance from the centre to
every vertices is equal

|1+l(1+\/_)—l|

Now,

Now, |z; —z| =

= |1+ V3]

= 12+ (v3) =

(a)
Letz =x + iy
(x—iy+2)_4 )
e x—iy—1)" (given)

(x+2)—lyx(x—1)+ly]

473

(x—1)—ly x—1+iy
= (x+2)(x =1 +y* =4[(x — 1)* + y?]
= x?+y? —3x + 2 = 0, which represents a
circle

474 (c)
Since the equation @ x? + b x + ¢ = 0 has no real
roots. Therefore, the curve y = ax? + bc + ¢ does
not intersect with x-axis. Consequently, ¢p(x) =
a x? + b x + ¢ has same sign for all values of x. It
is given that
a+b+c<0
>¢o(1)=a+b+c<0
= ¢(x) <O0forallx = d(0) <0 =2¢c<0

475 (a)
v 2sin2=1—cos®=1—L =1 (irrational
8 4 V2 2
root)
VZ+1
So, other root is N
1
Sum of roots = —a = 1—ﬁ+1+ﬁ—2 >a=
-2
Product of roots = 1 —% = % =b

So,a—b=-2—-2=-2
2

2
476 (a)
Given equation is
al+a+1=0

—1+VI—4 _ —-14v3i
2 T2

477

478

479

480

481

482

Let ¢ = w, w?
1. If « = w, then

al=(w)l=w=a
2. Ifa = w?,then

62 _

Hence, a3! is equal to a

2 . 2
1 + isin 7
2 2
=cosm+isinm =—1
(c)
Given,a; = |—i| =1
1
-1+ | ==v2
|3( D] =3V2
and a; =|-1+i|=+2
~ The increasing order is a,, a4, a3
(b)
We have,
2x + 4
>

= Cos

a, =

x—1
2x+4—-5x+5
x—1

x—3
_1s0:>xe(1,3]

(b)

We have,

x?> —x(a+b) + ab = ax + bx — 2ab

=>x?—-2x(a+b)+3ab=0

Since the roots are equal in magnitude but

opposite in sign

~Sumoftheroots=0=>2(a+b)=0 =2a+

b=0

(a)

Given equation is

x3-3x-2=0 2 (x+1DxE*>*-x-2)=0

> (x+Dx+D(x-2)=0

= x=-1,-1,2

(9

Let p, q be the roots of the given equation. Then,

p’+q*=@{@+q@?* - 2pq

= p? +q% = (sina —2)? + 2(1 + sina)

=>p?+q?=sina—2sina+ 6 = (sina — 1)?
+5
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483

484

485

486

487

Clearly, p? + g2 is last when
sina—1=0=sina=1=>a=mr/2

(<)
I PR L
R — + e —
2 2
= wl% + 0?0 = + w? = -1
(b)

Since roots of the given equation are of opposite
signs. Therefore,

Product of roots < 0
:%<0=>p(p—1)<0=)p€(0,1)

(9

Given,(x —a)(x —a—-1)+(x—a—-1)(x—a—
D)+ x—a)(x—a—-2)=0

Letx —a = t, then

tt—-1D+ Et-D@E—-2)+t(t—-2)=0

St —t+t2—-3t+24+t2-2t=0

= 3t2—-6t+2=0

. 6+vV36—24 6+2V3
= = =
2(3) 2(3)
3+43
S>x—a=
3
3+43
= x=a+
3
Hence, x is real and distinct
(a)
We have,
Z+z1l=1222-2+1=0=z = —w, —w?
For z = —w, we have

Z"+z"=(—)"+ (—w)™
1
=>z'"+z"=(CD" (a)" + —n)
w

22"+ 727" = (D) (0" + )
=>zM+z7"

_((=1™ x =1, if,nisnota multiple of 3
N { 2(—1)", ifnis a multiple of 3
=>z"+z7"

(=D, if n is not a multiple of 3
B { 2(-1)™, ifnisamultiple of 3

Since w and w? are reciprocal of each other and
z" + z7™ does not change when z is replaced by é

Therefore, the value of z" + z™" remains same for
2

Z=—-w
(a)

We have,

B+at=0=2>x3=—-a®>—q —-aw, —aw?
where w is a complex cube root of unity

Leta = —a,f = —awand y = —a w?. Then,

488

489

490

491

492

= (%)2 = w and, (%)2 = (—a_iﬂ)z = w?

%)2 = w and

Gl
B
The equation whose roots are

(%)2 = w?is

x>+x+1=0

For other combinations of , f and y we obtain
the same equation. Hence, there is only one
equation

(b)

4\ 4
-9
zZ z

/N

4 4
= |Z|S|Z——|+—
zl |z
4
= |z|<2+—
||
= (lzlz—(\/§+ 1)) (|Z| —(1—\/5)) <0
> 1-V5<|z|<V5+1
(<)

33 =|3|* = 0 (given)
=>|z]=0=2=0

(<)

Since, Z+iw =0 > Z=—iw

= zZ = —iw = w=—iz

Also, arg(zw) = = arg(-iz?)=nw

= arg(—i)+2arg(z)=nm
: — E

2
+ 2 arg(z)

T

- [ argy= 7]
= 2arg(z) = 3;
= arg(z) = %Tn
(<)

Since, n is not a multiple of 3, thereforen = 3m +
1,n = 3m + 2, where m is a positive integer.
For n=3m+1,
14+ o™+ wZn =1+ w3m+1 + w2(3m+1)
=14+ w0+ (0w =1+w+w?>=0
Similarly, forn = 3m + 2

14+ ™+ wZn =1+ w3m+2 + w2(3m+2)
=1+ ¥ w? + (0?)? w3.w=0
[ (1)3 — 1]
(@)
Let the roots of x> — 6x + a = 0 be a, 4f and that
ofx? —cx+ 6 =0bea,3p
~ a+4f =6and4aff =a
And a+ 38 =c and 3aff =6
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a 4 g
_—=—- = =
6 3 @
X’ —6x+8=0 = x=24
And x*—cx+6=0 = 22-2c+6=0 =
c=5

. x2—5x+6=0

=

>x=2,3
Hence, common rootis 2
493 (c)
. |x+(y+1)i| _
Given, i = V3

> x4+ @+ 12=3x*+ -1
> x24y2—4y+1=0

On comparing with
x2+vy2+2gx+2fy +c =0, we get
g=0, f==-2¢c=1

~ Radius of circle= /g2 + f2 — ¢ =
S =1=13

494 (a)
We have,

. q .
sina + cosa = —— andsina cosa =

R TI=

2
= (sina + cos a)? = %and sin a cos
. q? . r
=1+ 2sinacos a =p—2andsmacos a =;

2
=>1+2?T=% =>p2—q?+2pr=0
495 (b)
The equation is meaningful for x # 1
When x # 1,we have,
2x — 3 6x2—x—6
x—1 x—1
=>3x—4=6x>—x—6
=>6x2—4x—2=0
=3x2-2x—1=0

1
=>Bx+1Dx-1) =0=>x=—§ [+ x #1]
496 (b)
S=1+3a+5a%+...+2n— Da™?! (D)

= oS = a+3a? + 5a3+...+(2n — Da™ ..(iD)
On subtracting Eq.(ii) from Eq. (i), we get
1-a)S=1+2a+2a?+...+2a™?

- (2n—-1Da"
=2(1+a+a’+...+a"H)-1-2n—-1a"
_2(1—-a™)
T 1l-a

—2n
T -

—-2n=-2n (va*=1)

= S

497 (c)
We have, (

3+2isin 9) __ (3+2isinB) (1+2isin0)
1-2isin®/ =~ (1-2isin ) (1+2isin)

3—4sin?0\ / 8sin®
- <1 + 4 sin? 6> +l(1 + 4 sin? 9)
Since, it is real therefore Im (z) should be zero
8sinb
- >
1+ 4sin%0
» 0 =nm,where n=0,1,2,3, ...
498 (c)
We have,
x*+x3—4x2+x+1=0
> —-2x2+1D)+x(x*-2x+1)=0
>@2 -1 +x(x—1)?%=1
S>@x-1D2((x+1)?%2+x)=0
> (x—-12?x*+3x+1)=0

=0 = sin6=0

3+ V5
= x = 1 (twice),x = — >
Thus, the given equation has two integral roots

499 (b)
Area of the triangle on the argand palne formed

. . .3
by the complex numbers - z,iz,z — iz is > |z|?

3
Elzl2 =600 = |z|=20

500 (a)
3x%+1 18x-23 o _
P —oxt8 7 —exts [On dividing] ..(i)
18x—23 A B
Now, DD (-2) + rE—

= 18x—-23=A(x—4)+B(x—2)

= 18x—-23=(A+B)x—4A—-2B

On equating the coefficient of x and constant
term, we get

A+B =18

And —4A - 2B = -23

On solving these equations, we get

4 13 B_49
-2 2
18x — 23 13 49

G-Dx-8 26-2 2%
Then, from Eq. (i), we get

3x%2+1
x2—6x+8
13 49
=3 a2 2= n
501 (b)

Since x — c is a factor of order m of the
polynomial f(x)

& f(x) = (x — )™ ¢p(x), where dp(x) isa
polynomial of degree n — m

= f(x), f'(x) ... f™1(x) are all zero for x = c but
fMx)#0atx =c

= x = cisroot of f(x), f'(x), ..., f™ (x)

502 (b)
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503

504

505

506

507

Let f(x) = (ax? + bx + ¢)(ax? — dx — ¢)

= D, = b?> — 4ac and D, = d? + 4ac

= D; + D, = b? — 4ac + d? + 4ac

=b%+d? =0

-~ Atleast one of D;and D, is positive

Hence, the polynomial has at least two real roots
(d)

One of the roots of the given equation is x = 1, as
the sum of the coefficients is zero

(d)

Given, |[x? —x — 6| =x+2

Now, we have to consider two cases,

Case [Whenx < —orx = 3

> x2—x—6=x+2

= x2-2x—-8=0 = x=-2,4
CaselIlWhen -2 <x <3

> —(x?—-x—-6)=x+2=>x*=4 >5x =42
Hence, the roots are (-2, 2,4)

(9

Let ABC be an equilateral triangle such that the
affixes of the vertices 4, B and C are z,,z, and z3
respectively. Let the circumcentre of A ABC be at
the origin. Then, 0A = z;,0B = z, and OC = z3
Now,

OB = 0A e™™/3 and OC = 0A ' *"/3

=z, = 2161271/3 i4m/3

and zz = z;e
=z, = zyw and z3 = z;w?
wzitzy+tz3=z1(1+w+w?) =2, xX0=0
(a)
Let a be the common roots to the equations
x2—kx—21=0andx?—-3kx+35=0
a’?—ka—21=0 and a®?—-3ka+35=0
Now, by cross multiplication method, we get

a? B o _ 1
(—35k —63k)  (-21—-35) (-3k+k)
s a? a1

-98k  —56 —2k
< _ L g2-49 (]
—98k -2k @ = (D)
And 2=-2 =5 =2 i)

-56 2k k
From Egs. (i) and (ii),

28 x 28

2
> k?2=16
= k=44
(d)

{(1 —cosB) +i.2sin0}71

(25 S+ Lasindeoss)
= sin 2 L SIHZCOS2

-~ (zg) (g +izcosg)
= sm2 sm2 1cos2
.8 0
0 1 Slnz—lZCOSE
=<ZSin§> X

0 . 0 . . )
sin-+i2cos- sin®—i2cos=
2 2 2

.8 .0

sin—— 2icos—

_ 2 2

0/ . .0 )
2sin— (sm2 =+ 4 cos? —)
2 2 2

.0 . 0
sin—-— 2icos—
_ 2 2

- Zsing (1 + 3COSZg)

~ It’s real part is

sing 3 1
2sin2(1+3cos25)  2{1+3(2=2)
1
- 54 3cos6

508 (c)
- _i(y74L
Given, x—z( 7+ﬁ)

= 2—1<7+1+2)—16
CERUTY =7

T NPT (xbVaEoT)

x—VxZ-1  x—VxZ-1 " (x+Vx?-1)

_x\/xz—1+x2—1

Now,

509 (a)
Lettherootsare a,f5,soa + f = %b and aff = E
1 a’+p?
B2~ a2p?
_(a+pB)?—2ap
(ap)?

b?  2c

—~~— b*-2ac
- c2 - c2

1
Now, — +
a

_a* a _
a?
1
Also,a + f = =t
b b?-2ac
5 ——=—"
a c?
= —bc? = ab? — 2ad%c
= 2a?c = ab? + bc?
= ab?,ca?, bc?
Or bc?,ca?, ab? are in AP

1

= [given]

510 (d)
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511

512

513

Let roots of the equation ax? + bx + ¢ = 0 are
aand f

b c
.a'+[)’——;anda,8—a
L 1B
Now,a+B—aﬁ
_b
i
< c
a
And ixiol_g
a B 2 c

~ Required equation is

) b a
v = (~g)xeg=0
=> cx?+bx+a=0
Alternate To find the equation of reciprocal rots,
interchange the coefficients of x2 and constant
term in the given equation then required equation
iscx?+bx+a=0
(a)
Let a be a root of the equation ax? + bx + ¢ = 0.
Then, 1/a isarootof a;x? + byx +¢; =0

Saa’+ba+c=0 . (D)
andﬂ+b—1+c =0=>ca’+ba+a
ity ta 1 1 1
=0 .. (ii)
from (i) and (ii), we have
a? a 1

ba, —b,c  cc; —aa, ab;—cib
gl ba, — b;c a:ccl—aal
ab, — c;b"’ ab, — ¢,b
Now, a? = (a)? = (ba; — byc)(ab; — c;b) =
(ccy —aay)?
(b)
We have,
z=(DYV,z#-1=2"=-1
- 786 4 7175 4 ;289
— (Z7)1ZZZ + (27)25 + (27)4'122 — ZZ —-1-= ZZ
=-1
(b)
Since, « and S the roots of the equation x? — x —
1=0
~a+f=1landaf =-1

Hence, AM of A,,_; and 4,, = @
an—l + ’Bn—l + am +‘3n

- 2
a1+ a)+ 1+ P)

B 2
a,n—l_aZ + Bn—1'82

2
— %(an+1 + 'Bn+1)

515

516

517

1
— EAn+1
(9
It is given that
|z+ 4] <3
“z+1=|z+4-3]
=>z+1|<|z+4|+|3]<3+3

< 3]

Hence, the greatest value of |z + 1| is 6
Since the least value of the modulus of a complex
number is zero
“lz+1l=0=>2z=-1
>|z+4|=|-1+4|=3
= |z + 4| < 3issatisfied by z = -1
Therefore, the least value of |z + 1] is 0
ALITER Here, we have to find the greatest and
least of distances of all points lying inside or the
circle from the point A(—1, 0). It is evident from
the Fig. S.3, that the greatest distance is 6 when P
coincides with B and the least distance is 0 when
P coindies with A

[+ |z + 4|

Y

X' \(-4, 0) (-1,0))0 X
Yl
(d)
z—1 x—-D+iy (@x+1)-2y

2241 @x+D 12y (2x+ 1) =20y
{((x+1D)Rx+1) +2y?} +
iy{—2x+2+2x + 1}
(2x + 1)2 + 4y?

z—-1

Given, Im (Zz+1) =—4

3y _

(2x +1)2 + 4y2

= 16x%2 +16y%2 +16x+3y+4=0
~ The locus of z is a circle.

—4

(b) B
Letz, = Wl__‘zz be purely real
> Z1=Z;
w—Wwz W—wZ
1-z 1-2
> W—WZ—wzZ+wzzZ
= W—zZW-—-wZ+wzZ
> wW-—w+W-w)|z|?=0
> wW-w+0A-1z1») =0
= |zI?=1

[as,w — W # 0, since  # 0]
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518

519

520

521

=
(d)
Since, (x — 2) is a common factor of the
expressions x% + ax + b and x? + cx + d
=>4+2a+b=0 ..()
and4 + 2c +d =0 ..(ii)
>2a+b=2c+d
=>b—-d=2(c—a)
b—d
c—a
(9
Since, ay, ay, @y, ..., @—; are nt" roots of unity.
Therefore,
"M—-1l=-aq)x—a) ..(x—a,—1)
= log(x™ — 1) = log(x — a;)

+log(x —ay) + -+

+log(x — ap_q)
Differentiating both sides w.r.t. x, we get
nx"t 1 1 1
x"—l_3—a0+x—a1+m+x—an_1
Putting x = 3 on both sides, we get

|zl=1 and z#1

= 2

n3"t 1 N bt .
3n—1 3-a, 3-a 3=, O
Now,
n-1 1
Z a; _Z{(B_ai)_B}
=3 =GR
n-1 n-1 n-1
=>Z G Zl+32 !
3 —a; i 3 —a;
i=0 i=0 i=0
n-1
Qi
= =-n
3—a;
i=0
n3n—1
+3><3n_1 [Using ()]
-1
=>nz: i N 3" n
[.3—a,  "TM3m_1T3m—1
i=0
(<)

Let a, B be the roots of x2 —px + g2 =0 andy,§
be the roots of x> — rx + s? = 0. Then,

+
a+pf=pandyd = s? zaz—ﬁ=§and,/y6= Is]

a+p

It is given thatT =.,y6
= % = |s| = p = 2|s| = pis an even integer

(@)

Let the rots of the equation be a, 8, y. Also, a =

—p [given]
- at+Bfty=p=>-B+B+y=p
= y=p (1)

Now, since y is a root of the equation.

522

523

524

-~ It satisfies the given equation
= Y -pr’+tqr-r=0

=>p3—pp?+pq—7r=0 [fromEq.(i)]

=> r=pq
(<)
b c
Here,a+B——;, a,B—;
But given that § = a/3
a+a’?=-> and a.a'/? =<
c I 3/4
> q*f== > az(—)
a a
a+alll=——

C\3/4  on1/4 b

= (;) + (5) =g

= (ac>H)V* + (@3c)Y*+b =0

(a)

From figure it is clear that, if a > 0, then f(—1) <
Oand f(1) < 0andifa < 0,f(—1) > 0and

f(1) > 0.Inboth cases af (—1) < 0 and af (1) <

y=ax’+bx+c

= ala—b+c)<O0anda(a+b+c)<0

> 1-24%<0and1+2+<<0 [divide by
a a a a

a?]

b ¢ by ¢
> 1£—+-<0 = 1+|—|+—<0

a a al a
)
Since the diagonals of a rhombus bisect each
other at right-angle
ZytzZ3 Zp;t 2z

2 2

Also,

s Zy — Zy
AAOB=E=>arg( )

Z1 — Z3

:>21+Z3=ZZ+Z4

N
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525

526

527

528

530

D(zy) Clzy)

Alzy) B(z3)
(@)

We have,
7log7(x2—4x+5) =x—-1

>x2—4x+5=x—-1=2x*-5x+6=x—-1

>x=23
(c)
Weh 1 1
e have, ———

I |—3
Clearly, 1s not defined for |[x| = 3i.e.x =
-3,3
N <1

ow,| —3 <2
! 1<0
x| -3 2
2—|x|+3
0
x| -3
x| — 5 0
=
|x] — 3

= |x| <3or,|x| >5

= x € (—3,3)or,x € (—o0,=5) U (5,0)
= x € (=, —5) U (=3,3) U (5, )

(d)

Given, z =3+,

arg(z2e?~%) = arg[(3 — 1 + 2v3i)e"?]

= arg[(z + 2\/§i)e‘/§] =tan~! [%§ =—
(d)

Since the equations a;x? + b;x + ¢; = 0 and

a,x? + byx + ¢, = 0 have a common root a (say).

Therefore,
a,a? + bja +c¢; = 0and a,a? + bya + ¢, =0
a? a 1
bic; — byey  cia; —cpay agb; —azhy
,  bicz —bycq €10z — €244
> = ) =
a b, — azb, a,b; — azby

Now, a? = (a)?
N (01‘12 - Cza1>2 _ (b102 — b201>
a;b; —ayby a;b; —azby
= (c1a; — €201)* = (a1by — azby)(byc; — bycy)
(<)

Given, (x +iy)Y/3 =2+ 3i
= x+iy=(2+3i)3

531

532

533

534

535

= 8 + 36i + 54i% + 27i3
=—46+4+9i
Equating real and imaginary parts from both
sides, we get
x=-46, y=9
3x +2y =—-138+ 18 = —120
(b)

1 .
Given equation — + —q = —can be rewritten as

x? +x(p+q—2r)+pq pr—qr =0 ..(»I)
Letroots are a and — «, then the product of roots

—a?=pq—pr—qr—r(p+q) ..()
and sum ofroots, 0 = —(p + q — 2r)

>r =22 i)
On solving Egs. (ii) and (iii), we get

P+aq
—a? =pq———@+q)

1
=-—5{p+ Q)? — 2pq}

2 2
2

(b)
We have,

._ n . - n
1+i= \/E(cosz+lsmz)

s n . . n

and,1—i = \/i(cosz+ lSlnz)

S+ D8+ -0)8

=24 (cos% + isin %)8 + 24 (cos% — isin %)8

=2%(cos2m +isin2m) + 2*(cos 2w — isin2 )

24(2cos2m) = 2°

(a)

The given equation is

x*A+1D) —x{pQA+1D)+a(A-1D}+c(2-1)

=0

This equation has roots equal in magnitude but

opposite in sign

~ Sum of the roots = 0
b(A+1)+a(A-1)

= A+1 B

a—>b

a+b

(d)
Since x2 + 5|x| + 4 > O forallx € R
Therefore, x? + 5|x| + 4 = 0 has no real roots

(d)

Letz, = x, +iy;7=0,134,..,6
We have,
(z,+1)7"+2z/=0,r=0,1,..,6

= (z, +1)" =—z]

= |z, + 1|7 = |z, |

= |z, + 1| = |z = |z + 1|? = |z,|?
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536

537

538

539

S +1D)2%2+y2=x24+y2=>2x,+1=0>x,

_ 1

2
d 7 < 7
-'-z:xr:—§=>ZRe(zr):_E
r=0 =0
(d)
Given that,
22+ (p+iQz+r+is=0 ..(i)

Let z = o (where a is real) be a root of Eq. (i),
then
?+((ptiQa+r+is=0
= o> +pa+r+i(qa+s)=0
On equating real and imaginary parts, we get
a?+pa+r=0 ..(i)

and qa +s=0 = a=_7s

(D)

On putting the value of a in Eq.(ii), we get

) +r(F)rr=0

q) PG

= s?—pgs+q*r=0

= pgs = s?+q°r

(d)

The given condition suggest that a lies between
the roots.

Let f(x) = 2x%2 —2Q2a+ Dx +ala + 1)

For “a’ to lie between the roots we must have
Discriminant > 0 and f(a) < 0

Now, Discriminant = 0

= 4Q2a+1)?2—-8a(a+1)=>0

=8 ( a’+a+ %)) > 0, which is always true.

Also, f(a) <0

= 2a*—-2aRa+1)+ala+1)<0

> -a’—-a<0=2a’+a>0=2a(l+a)>0

>a>0o0ora<-1

(d)

We have,

a=cosa+isina,b=cosf +isinfandc=

cosy +isiny

~a/b = cos(a — B) + isin(a — B),

b/c =cos(B —y)+isin(B —y)

c=cos(y —a)+isin(y —a)

a b ¢

-~E'+;;+'E-— 1

= [cos(a — B) + cos(B —y) + cos(y — a)]

+i[sin(a — B) + sin(B — y) + sin(y — a)]
=1+i0

cos(a —B) +cos(B—y) +cos(y —a) =1

(d)

Since, @ and B are the roots of equation (x —

a)(x—b)=5

540

541

542

543

544

Orx2—(a+b)x+ab—-5=0

Then,a +f =(a+b) and aff =ab—>5
x—a)(x—=B)+5=0 (given)

= x2—(a+pB)x+af+5=0

= x?—(a+b)x+ab—-5+5=0

s>x—-—a)(x—b)=0

Hence, a and b are the roots of equation

x—a)x—pB)+5=0

(d)

Here,a =0, YaBf =b and afy =—c ..()

Now, Y a Y aff = (a+ B +7v).(af + By +ya)

= Zcxzﬁ + 3apy
:Zazﬂ =Za'2aﬁ—3aﬂy
- O.Zaﬂ _3(=0)

[from Eq. ()]

=3c
©
1 1
A 7 R LI
1 1
=31(a + V=) |+ 31(m - Vz)'
1 1
= Wa+al +3a -zl 1 12
= 12I?]
1
=2zl + Wzl ] = 12l + 1)
©

We have, px? + gx + 1 = 0, for real roots
discriminant > 0

=>q2—4p =0 =2q¢>=4p

Forp=1,¢q>>4 =2q=2,3,4

p=2q*=8 =2q=3,4

p=3qg2=12 =2q=4

p=4q>=216 >q=4

Total seven solutions are possible.

()

We have,

|z| —2=|z—i|—|z+5i| =0

= |z| =2and |z —i| = |z + 5i]

= z lies on the circle |z| = 2 and also on the
perpendicular bisector of the line segment joining
(0,—5)and (0,1)ie,y =—-2

Puttingy = —21in |z| = 2i.e.x? + y? = 4, we get
x=0

Hence, the locus of z is the single point (0, —2)
()

CASEIWhenx —a=0i.e.x>a:

In this case, we have |[x —a| = x —a
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545

546

547

548

549

~x?=2alx—al—-3a*>=0

= x?>—-2a(x—a)—3a*=0
>x2-2ax—a?=0=>x=a(l+ V2)

But, a < 0 and x > a. Therefore, x = a(1 — V2)
CASEIl When (x —a) <0i.e.x<a

In this case, we have |[x —a| = —(x — a)
~x?—2alx—al—3a?=0
=>x?+2a(x—a)—3a2=0

= x2+2ax —5a2=0=x =a(-1+ V6)
But, x < aand a < 0 Therefore, x = a(—1 +/6)
(<)

We have,

4
16—4a3<0anda=a

=>4—a’<0anda? =4
>a>—4>0anda=+2=>a=2

(@)

Since, the roots of the equation 4x3 — 12x +
11x + k = 0 are in AP whicharea — a,a, ¢ + a.

~ Sum of roots, 3a =%= 32a=1

Since, a is a root, therefore it satisfies the given
equation

ie, 4x3—-12x2+11x+k=0
“4-124+11+k=0 = k=-3

(@)

The equations |z + \/§| =+vVa? —3a+ 2 and

|Z +v2 i| = a represent two circles having centre
C1(—=V/2,0) and C,(0, —V2) and radii =
Va? = 3a + 2 and a respectively.

These two circles will intersect, if

C;C, < Sum of the radii

>2<+a?-3a+2+a
>R2-a)Y<a’*-3a+2=>-a+2<0>a>2
(<)

Let a, 8 be the roots of ax? — bx — ¢ = 0 and let
a', B’ be the roots of a’x? — b’x — ¢’ = 0 such that
la — Bl =la" =Bl

= (@ = p)* = (a' - p')?

s (@+p)—4af=(@+p)°—-4adp

s b? +4ac b +4d'c’

a2 a'?
Hence, the expression bz;fac does not vary in
value

(b)

We have, x'08x(1-0* = g

Taking log on both sides, we get

log,(9) =log, (1 —x)? (~a* =N =log, N = x)
=9 = (1-x)?

550

551

552

553

>1+4+x*-2x-9=0
=>x2-2x—-8=0

>x=-2,4

Sx=4 (vx=-2)

(d)

x+1 A w?

0w X+ w? 1

w? 1 X+ w
x+1+w+ w? w w?

wF+x+wr+1l x4+ w? 1
w+1l+x+w 1 x+w
(C1 > C+C+C3)

1 ® w?
=x[1 x+w? 1 (*1+w+w?>=0)
1 1 X+ w
1 1) w?
=x0 x+w?—-w 1 — w?
0 1-—w X+ w— w?

(Rz 2 R; —Ry,R3 » R3 — Ry)
x[(x + w? — w)(x + w— w?)

- (1-w)(1 - w?)]
x[x + 3 —3]
(<)
Using De-Moivre’s Theorem, we have
[V2{cos(56° 15') + i sin(56° 15')}]8
= 16(cos450° + isin450°) = 16
(d)
We have, {(1 — cos 8) + i.2sin 8} 1

-1

.,0 8 6
(251n2—+l.4sm—cos—)

2 2 2
- (zsng) (sng+r20sg)
= |2sin sinz + 1.2 cos
( o\ 1 sin%—i.Zcosg
= ZSin—) . X
2

. 0 . 0 . 0 . 0
sin-+4+i.2cos— sin-—1i.2cos—
2 2 2 2

. 0 . 0
sin——i.2cos—
2 2

. 6/. ,0 )
2sin— (sm2 —+ 4 cos? —)
2 2 2

sing +i.2 cosg
2 2
2sin2 (1 + 3 cos? 9)
2 2
It's real part

in®
_ sin~ _ 1
. 0 0 0
2 sm;(l + 3 cos? E) 2 (1 + 3 cos? E)
B 1 B 1
"~ 2+43(cos®+1) 5+ 3cos@
(b)

Let the discriminant of the equation x? + px +
q = 0is D, then D; = p? — 4q
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554

555

556

557

558

559

and the discriminant of the equation x2 + rx +

s =0is D,,then D, = 1% — 45

& D+ D, =p*+12—4(q+s) =p*+1r?-2pr
(from the given relation)

> Di+D,=(p-1)2=0

Clearly, at least one of D; and D, must be non-
negative, consequently at least one of the
equation has real roots.

(c)
We know, —%+§ =

4+ 5(w)** + 3(w)**
=4+ 5(0®)1M 0! + 3(w?)1?. w?
=4+ 5w + 3w?
=314+w+w?)+1+2w
=1+ (-1+iV3)
=iV3
(@)
We have,
(16)1/4 — (24)1/4 — 2(1)1/4
= 2(cos 0 + i sin 0)1/4

1 1
= 2(cosZ(Zk1r +0) + isinZ(Zkrr +0)

k=10123

=2x1,2Xi,2x-1,2X—i

=42,+2i

(d)

Let ABC be the equilateral triangle circumscribing

the circle |z| % Let z4, Z,, z3 be the affixes of

vertices 4, B and C respectively in anti-clock wise
sense. Clearly, O (origin) is the circumcentre of
AABC
o zZy = 2,223 = (—w?)(w) = —w
(d)

4(cos 75° + isin 75°)
0.4(cos 30° + i sin 30°)
= 10(cos 75° + i sin 75°) (cos 30° + i sin 30°)
=10 e75, 730 = 1(e45!

3

-1

10
= 10(cos45°+isin45°) =—(1+1i
( )\/E( )
(b)

Let a and £ be the roots, then
a+pf=(@—-2)andaf =—(a+1)

Now, a? + 2 = (a + B)? — 2af
=@-2)?+2@@+1)

=(a-1)?%+5

=> a?+p2=5

Thus, the minimum value of a? + f2is5ata =1

(d)

560

561

562

563

_1-0V3 _ 1+iV3 % (V3-) _ V3+i

Let 2= B =W X 2
amp (2) tan‘l( 1 ) i
7) = — | ==
P V3 T 6
(d)

Let f(x) = 4x%2 —20px + (25p? + 15p — 66)
Clearly, y = f(x) represents a parabola opening
upward.

So, roots of the equation f(x) = 0 will be less
than 2, if

(i) Discriminant > 0

(ii) 2 lies outside the roots i.e. f(2) > 0

(iii) x-coordinate of vertex < 2

Now,

D f@)>0
=216—40p+25p2+15p—66>0
=25p?—25p—-50>0=>p?>—p—-2>0
=>p<-—-lor,p>2 (1)

(ii) Discriminant > 0

= 400 p2 — 16(25p? + 15p — 66) = 0
=2>15p—-66<0=>p<22/5 ..(i)

(iii) x-coordinate of vertex < 2

—20p 20p
= _(T) <2 =>T<4=>p <4/5 ..(iii)
From (i),(ii) and (iii), we have
p<-lie,p € (-, —1)

(d)

Since, w is a complex cube root of unity
Now, w'® + w??® = (0®)3w + (w3)” w?
=w+w?=-1

) 2
. 1
=sin =
(b)
1+2i
Let z =7 RELD
_ _ -1(9) _
|z]| = 1and amp (z) = tan (1) =0
(b)

Let f(x) =x?—2kx+k?+k—-5
Since, both roots are less than 5
Then, D > 0,—% <5 and f(5) >0
Now, D =4k?—4(k?+k—-5)=—4k+20=>0
> k<5 ..»)

—2<5 > k<5 L)

And f(5)>0

= 25—10k+k>+k—-5>0

= (k—-5)(k—-4)>0

= k>4and k>5 ..(iii)

From Egs. (i), (ii) and (iii), we get
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565

566

567

k<4
(d)

70 (7-DB+4)
‘=34 @e-@e Ot
%=1+ = [\/E (cos% + isin%)]

14

=27 (cos7—n +i sin7—n>
2 2

(b)

Since roots of the equation x3 + bx? +3x — 1 =0

form a non-decreasing H.P. Therefore, roots of the

equation

—x3 + 3x2% + bx + 1 = 0 form a non-increasing

AP.

Let the rootsbea — d,aand a + d, whered < 0

rsa—d+a+a+d=3 (1)

ala—d)+ala+d)+a?>—d?=-b

a(@>-d?») =1 ..(iii)

From (i), we havea =1

Putting a = 1 in (iii), we getd = 0

Subtracting the values of a and d (ii), we get b =

-3

(a)

Given equation can be reduced to a quadratic

equation.

=27i

...(if)

1 2
2x2+x—11+—+—2=0
X X

1 1
:>2(x2+—2>+<x+—)—11=0
X x

Putx+§=y

202 -2)+y—-11=0
=2y’ +y—15=0

5
>y = —3and§

1 1 5
> x+—-=-3,x+—
x x

2
=>x2+3x+1=0,2x>-5x+2=0
Only 2nd equation has rational roots as D = 9 and

roots are % and 2.

(b)

Let f(x) =ax?+bx+c.Then, f(0) =c

Thus, the curve y = f(x) meets y-axis at (0, ¢)

If ¢ > 0, then by hypothesis f(x) > 0. This means
that the curve y = f(x) does not meet x-axis

If ¢ < 0, then by hypothesis, f(x) < 0, which
means that the curve y = f(x) is always below x-
axis and so it does not intersect with x-axis

Thus, in both the cases y = f(x) does not
intersect with x-axis i.e. f (x) # 0 for any real x

568

569

570

571

Hence, f(x) = 0i.e.ax?+ b x + c = 0 has
imaginary roots and so we have b? < 4 ac
(d)
Since, a and f are the roots of given equation.
Let f(x) = a®x? + 2bx +2c =0
Then, f(a) = a?a? + 2ba + 2c¢ =0
= a?a? + 2(ba + ¢) = a’a? — 2a*a?

2,2 _

=—-a"a —ve
and f(B) = a?B? + 2(bB + ¢) = a®B? + 2a?B?
=3a?p? = +ve

Since, f (@) and f(B) are of opposite signs
therefore by theory of equations there lies a root
y of the equation f(x) = 0 between
aand B, ie,a <y < p.
(9
We have,
A+ =0-p*
(1 + i)zn

=

1—1i
:>{ (14 0)? }2"_1

aA+d@a-1q
= im=1

= 2nis a multiple of 4

= The smallest positive value of n is 2

(d)

Given,2a = —1—iv3and 28 = -1 +i+/3
. a+f=—-1andeff =1

Now, 5a* +58% + z

ap

= Si{(a+ §)° ~ 2a8)° - @B)” + 7
= S[((-1)2 ~ 2 X 12~ 2(1)?] +1
=5(1-2)+7=2

(a)
(54554

fse(re i te Lo )
= [4 (1 +11/3)]‘°g2" - [54 (1 _11/3)]‘°ng

log, x

- [ o™

= 310g2x — 34logx2

= log,x = 4log, 2 = Tog, x

= (log, x)? = 4 = log, x = +2
If log,x=2

>x=2%2=4

And iflog, x = =2
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572

573

574

575

~ Solution set of the equation is {4, %}

(9
Letz =1 (cosB + isinB)

2
. 1 1
Given that |z +;| =a > |z +;| = a2

=7 +ri2+2c0526 =a? ..»0)
On differentiating w.r.t. 6, we get
) dr 2 dr 4sin26 = 0
"de r3qe UMY T
dr (2 . ) 45in 26
> — —_ ] =
70 -3 sin
For maximum or minimum, put % = 0, we get
0=0—
=05
~ ris maximum for 6 = g therefore from Eq.(i)
1
rP+=-2=a*>r—--=a
r r
>ri—ar—1=0
a++Vva?+4
> r=—-
2
(b)
We have,

6+x—x2>0
5x>—-x-6<0=>(x-3)(x+2)<0=>-2
<x<3
()
(cos B + isinB)(cos2 0 + isin 20) ... (cosnd +
isinnf) =1
= cos(0 + 26 + 30+...+nb)
+ isin(0 + 20 + 36+...4+n6) =1
= coSs <—n(n 1) 9) + isin (_n(n 1) 9) =1
2 2
On comparing the coefficients of real and
imaginary on both sides, we get

cos <w 6) =1

and sin (@ 6) =0

<n(n +1)
: —_—
2

4mm
nn+1)’

9) =2mm

=> 0= wherem € [

(b)
Here,a + f +y =6,
And affy = -6
Now, Y a?fB + Y apf? = a?f + B?a + y?a +
af? + By? +ya?
=apla+p)+By(B+vy)+yaly +a)

af + Py +ya=11

576

577

578

579

580

=af(6—vy) +py(6—a)+ya(6—p)
= 6(af + By + ya) — 3afy

=6(11) + 3(6) = 84

(b)

We have,

.. cos 2ag+isin2a
2z = 1 (cos ay + isinay) and w, = ————=F

Zk

> w —Z—kk—123
k_TZJ - L&

k
Z1 Z3 Z3
=>0)1—_,0)2= w3 =
|Z1|2 |Zz|2 |23|2
1 1 1
SW=—,W) =—,Ww3 = —
! z 2 z’ s Z3
1 1 1
Swtw,tws=—+—+—
Z1 2y Z3
wq + wy; + w3
=>w1+w2+w3=>T=0

Hence, the centroid of AA; A, A5 is at the origin
(9
Letz=x+1iy
z—25
z—1
(x —25)+iy
x—1D+iy
|(x = 25) + iyl = 5|(x — 1) + iyl
= J(x—25)2+y2 =5/(x — 1)% + y2
On squaring both sides, we get
(x —25)2 + y2 = 25{(x — 1)? + y?}
=  x2-50x+ 625+ y?

= 25x% — 50x + 25 + 25y2
= 24x? + 24y% = 600

=5

=

= x2+y%2=25

= Jx?+y?=5 [v]z] =y (x* +y?)]

= |z| =5

(<)

We have, ax? —bx(x — 1) + c(x — 1)2 =0 ..(»0)
X A2

=>a(1_x) +b(1_x)+c=0

Also, @ and f8 be the roots of ax®?+bx+c=0.

X X
s a=—andf =—
1-x 1-x

a B

ST TR

a .
Hence, — and £ _are the required roots.
a+1 L+1

(b) _ _ _
Lotz — 13—5.1 491 _ 97+97i _ 4
4-9i 7 4+9i 97
1 T
=t -1 (—) = —
arg(z) = tan 1 2
(b)

Itis given that sin 8, sin a, cos 6 are in G.P.
~ sin?a = sin @ cos 6
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581

582

583

584

585

586

= 2sina=sin20=1—-cos 2a =sin2 6 ..(i)
Let D be the discriminant of the equation x? +
2xcota+1=0

Then,
cos2a
D=4cot’?a—4=4 —
sin® a
_4(1—sin29) Usine (i
= 4———— [Using (D]
cos O — sin )2
NPV Uit L)
sin a

Hence, the roots of the given equation are real
(a)

Since, (1 + 2i), (2 — \/§) and 5 are the some roots
of polynomial f(x) of degree n. As we know that
conjugate are also the roots of the polynomial.

Therefore, (1 — 2i) and (2 + v/3) are also the
roots of the polynomial.

~ The least value of nis 5

(b)

. 2 1
Given,

3x _
(x-a)(x-b)  (x—a) = (x-b)
= 3x=2(x—-b)+1(x—a)
On comparing the coefficient of constant term, we
get
—2b—a=0
a

= =
b

(b)

Given, x + iy = (;_ii)z
14 2i

3+4i
Taking modulus from both sides we get
1+ 2i|

3+4i
1+4

—% or a:b=-2:1

= (x+iy)?=

lx +iy|? =

=

(@)

Given, f(x) = (x — D)(x —2)(x —3)(x — 4)
The real roots are 1, 2, 3, 4

Hence, only 2 lies in the interval (1, 3)

(d)

3z — 1| = 3|z — 2|

1

= |Z 3 = |z —2|

= z is perpendicular bisector of G ,0) and (2,0)
7

= X = g

(c)

587

588

590

Let P, Q, R be the vertices of the triangle having

affixes z;,z, and (1 — i)z, + i z, respectively.

Then,

|PQ| = |z; — 7],

IQRI = 1(1 = Dz, = (1 = D)z,| = V2|2, — 2]

and, |RP| = |(1 — i)z, + iz, — 71| = |i(z, — z1)|
= |2z — 74|

Clearly, |[PQ| = |RP|and |QR|? = |PQ|? + |RP|?

Hence, APQR is isosceles right angled triangle

(©)
1
x+=
X

2sina
= x?—2xsina+1=0
B 2sina +V4sin2a — 4

2
x =sina+i cosa

X

=
Similarly, y =cosf +icosf

xy = (sina + icosa)(cosB tisinp)
=sin(f — a) £ icos(B — a)
xy = ti[cos(f — a) — isin(f — a)]
And $ = i%[cos(ﬂ —a)+isin(f —a)]

1
(xy)3

Now, (xy)3+
isin3(8 — a)]
il_lS[cos 3(B —a) +isin3(f — a)]
=+i[cos3(f —a)—isin3(f — a)]

+i3[cos3 (B —a) —

i%[cos 3(B—a)+isin3(B —a)]

= i%[{cos 3(B—a) —isin3(B —a)}
—{cos3(f —a) +isin3(B — a)}]

= i%(—Zisin 3(B—a)) =2sin3(B — )

(a)

The three cube roots of p(p < 0) (i.e. solutions of

1/3w,p1/3w2

x3—p=0)arep/3,p
Leta = p'/3,8 = pPw,y = pY/3w?. Then,
xa+yB+zy x+yo+zow®

= =w
xB+yy+za xw+yw?+z
1/3

2

Ifa = p'/3,y = p/3w?, then

xa+yB+zy x+yw’+zow

xB+yy+za xw’+yw+z
x+tyw’+zw)
xwd3+tywltzo
Every other choice of a, 8, y will give its value as
w or w?
(9
Since, a = cos8 +isinf
1+a 1+cos6+isin6
1—a 1-cos®—isinB
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591

592

593

594

595

596

[(1+ cosB) +isinO][(1 — cosB) + isin0]

[(1 —cosB) —isinB][(1 — cosB) + isin0]
2isin 0
(1 —cos0)2 +sin% 0

. .0 )
l.4SlnECOS—

=—92=icot§
4 sin? -
2
(b)
z 7 rel® re i

= ei20 4 7120 = 2 0520

Z'z rei®
()

In a parallelogram OP; P, P;, the mid point of
P, P, and OP; are the same. But mid point of

. X1+X2 Y1tY2
PyP; is (T'T)'

So, that the coordinates of P; are (x; + x5, y; +
y2)

Thus, the point P; corresponds to sum of the
complex numbers z; and 3z,

@3 = ﬁ))l +ﬁ))2 =21 +Z2

(d)
Letz=a+ib

retf

b
. arg(z) =6 = tan™! -

Z=a—1ib
b b
. arg(z) = tan™?! (— —) = —tan™! (—) =—0
a a
(a)
We know that, |—z| = |3|
and |z; + 33| < |z1] + 32|
Now, |z| + |z — 1| = |z + |1 — 3]
2lz+(1-2)=[1=1
Hence, minimum value of |z| + |z — 1| is 1
(d)
Given numbers are conjugate to each other,
» sinx + icos2x = cosx — isin2x
sinx = cosx
And cos 2x = sin 2x
. tanx=1 = x= %,5_71’9_7:' v (D)
And tan2x =1 = 2x= E,S—”,g—n,
4’4’ 4
T 5m 97 .
= x—g,?,?,... ...(11)
There exists no value of x common in Egs. (i) and
(ii)
(9

Let @ be a common root of x? + ax + b = 0 and
x? + bx + a = 0. Then,
a’?+aa+b=0anda’+ba+a=0

s> (@+aa+b)—(a?+ba+a)=0
sSala—b)=(a—-b)>a=1

597

598

599

600

602

603

Putting @ = 1, in either of these two, we get a +
b=-1
(9

(z—Z)_rr
Me\Zz12) 73

T
= arg(x—2+iy)—arg(x+2+iy)=§
_ y _ y T
1 _ 1 i
= tan (x—Z) tan (x+2)_3
Yy _y -
-2 x+2
= ta“1<1x LJ_CJ’)_E
x—2"x+2
4 T
Tryrog g =3
> 4y =V3(x%+y%—4)

> V3(x2+y?)—4V3—-4y=0

Which represents the equation of a circle.

(b)

If b2 — 4ac > 0, then the equation ax* + bx? +

¢ = 0 has all roots positive real, if b < 0,a >
0,c>0

(b)

We know that principle argument of a complex
number lie between - mand m,buta+f > n
Therefore, principle

arg(z,3,) = arg(z,) + arg(z,) = a + B is give by
a+p—m

(b)

The given equation will represent a circle with the
line segment joining P(w) and Q(w?) as a
diameter, if

A=PQ’=|lw—-w??>1=3

(d)
Let z = (13
z2—-1=0
> (z-1DE*+z+1)=0

-1+vV1-—-4
5 z=1—2" "

2

—1++/3i

> z=1——
2

Hence, Z12V3 4 one of the root of (D173
(a)

Let a and 3 are the roots of the equation x? +
ax+3=0
3a=3 = a=1
And3+a=-a = a=-4
Again, let § and 3 are the roots of the equation
x2+ax+b=0
v f+38=4f=—-a => =1
And .38=b = b=3
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604

605

606

607

608

(b)

We have,

z—4-3i|<1

But, |z—4—3i| =|z— (4 +3i)| = Iz -
|4 + 3i]|

=>12||z|—5|

= |zl -5/ <1

>-1<|z|-5<1
>4<|z|<6>m=4andn=26
x*+x2+4

Lety =
ety X

= 3+ +4
=x"+x+-
y X

3 1 1 1 1
Sy=x +x+—+—+—+;
Clearly, the product of x3 x, )= ii islie.a
constant. So, their sum i.e. y w111 be least when

they are equal i.e.

X=x=—-=2x=1
x

~ Leastvalueofy=1+1+4=6

Hence,A =6

(b)

Given equation is (5 + v2)x? — (4 +V5)x + 8 +
2V5=0.

Let x; and x, are the roots of the equation.

445 .

=X +x, = 2 (D)
8+2V5 _ 2(4+V5 s
and x{x, = e (5+\/—) 2(xq +x3) ..(iD)
« Harmonic mean = 2122 = 200t¥) _ 4 [from
X1+Xx, (x1+x2)

Eq. (iD)]
(b)
We have,
a u 1 a u 1
b v 1(=|pb v 1|=0
c w 1 0 0 O

ApplyingR; > R; — (1 — )R, — T R,

Hence, two triangle are similar

()

It is given that the roots are of opposite signs
~ Product of roots < 0

:>k2_3%<0=>k2—3k+2<0=>k
€(1,2)
(b)
Given, Re G)=k = Re (ﬁ)=k
= Re( al - Ly >=k
X2 +y2 xZ+y2

609

610

611

612

X

T X2+ y?
2 21
> x“+y° - PRl 0
Which is an equation of circle.
(b)

Lletz=x+iy. Then,z#0=>x+*0,y+#0
Now,

T
arg(z) = 7
= z lies on the line y = x lying in the first
quadrant
~x=y>0 =>Re(z)=Im(z) >0
(9
Given, |z;| = |z,| =z, =1
= |z|> = |z =z, 2 = 1
= 217y =212y = = ZpZp = 1
- =1 -1 —_1
L= = eI =
(1)

Now, |z; + z,+...+2,|
=1 +z2+ +zn| =17+ 5+ + 7

- | 1 + 1 L | [using Eq. ()]
()

ra . .o Ta
We have, z,, = cos— + isin—;
n n

wherer =1,2,3,...,n

a .«
o Z1=cosﬁ+lsmp;
2a 2a
7 = COS—7 >+ isin—
n?
ne ..«
zn=cos?+lsmﬁ
lim (Z1Z2Z3 Zn)
n—-oo
i ( a+__a)( 2a
= lim {cos 3+ isin—}{cos —
+isi 20() ( na+, . na)
isin—)..(cos—+isin—
n? n? n?
= lim [cos{—(1+2+3+ +n)}
n—-oo
+ lsm{ﬁ(1+2+3+...+n)}]
_ [ om(n+1)+ Can(n+1)
= lim fcos—— isin—-3
a+_ L a
=cos— +isin—
2 2
ia
=e7
(b)
Here,a + f +y =3,af + fy + ya = 1 and
afy = =5

Now,y = a? + % + y2 + afy
=(a+pB+y)*—2(aB + By +va) + aPy
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614

615

616

617

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

>y=2

So, y = 2 satisfies the equation
yi-y?-y-2=0

(0

a+d"+a@-"

(7 3) +(#G-7)

= 2M/2 (cos% + isin%) + 2n/2 (cosz - isinz)n

4
— on/2 nm nm g M
=2 (cos4 +sm4 +<:os4 lsm4)
n+2
=2 cos( ) (\/_) cos(4)
()
Lety — 3—x+2—-x — 5-2x

(3—3()4+(22—x)4=(5—2x)4

-+ (22 -

= (4y% +1—4y)2 + (4y% + 1 + 4y)? = 256y*
= 112y* - 24y -1=0
= (28y2+1)(4y?*-1) =0

5-2y

1
=>y=iz=>x=2.,3 [':x=

The equation 7 x2 — 35 x + 44 = 0 has imaginary
roots. Thus, the given equation has two real and
two imaginary roots

()

Let 7 _Q+20a+) _ 13

1+21 .

1-i  (1-DA+) 2 tat
Here, coefficient of x is negative and y is positive,
therefore it lies in the second quadrant
(<)
Since a, B arerootsofax?+bx+c =0
csa+f=-b/a,af =c/a
The equation ax? — bx(x — 1) + c(x —1)> =0
can be written as
x?(a=b+c)+x(b—2c)+c=0
Let, y, § be its roots. Then,

(b—2c) —b+2 2428
—2c — c ot
y+6=— = = ab aC
a—-b+c a—-b+c 1_24°¢
a a
a+pf+2aa a
=>y+4= B p + p
1+a+ﬁ+aﬂ a+1 p+1
c
c <
6_ a
and,y a—b+c 1-b4¢
a
_ ap _«a B
T 1t+a+ftaf a+l f+1

618

619

620

621

Thus, the equation ax?—bx(x—1)+clx—
1)2=0hasy =— and = %as its two roots
(b)

. (sin£+cos’2—‘)—i tanx
Since,

1+2isin’2—c

{sing + cosg —itanx} {1 —2i sing}

= = ER
1 + 4 sin? 2
It will be real, if imaginary part is zero
-2 sinf{sinf + Cosf} —tanx =0
20772 2 -
S 2 x{, x+ x}+sinx
sin=isin= + cos = =
! 2 ! 2 2)  cosx
X X X X X X
= sinz [{sin 7 + cos E} {cos2 7~ sin? E} + cos E]
=0
. ] X — 0
“ sin =
= x=2nm (1)
or {sing + cos g} {cos2 g — sin? } + cos— =0
on dividing by cos? g
x X x
ad — tan2 = 27 _
(tan2 + 1) (1 tan 2) + (1 + tan 2) 0

x x
= tan3z—tan§—2=0

Let tan§ =t, thenf(t) =t3—t—2,

Then f(1) =-2<0and f(2) =4>0

Thus, f(t) changes sign from negative to positive
in (1, 2)

~ Lett = k be the root for which f(k) = 0and k €
(1,2)

t=k or tan§=k=tana

X
Hence, S =nm +a

_ _ -1

N {x—Znn+2a a=tan"'k . Le
or x =2nm

(1,2)

(a)

We have,

x?—6x+5<0andx?—2x>0

> x—-1Dx-5<0andx(x—2)>0

>1<x<5 and(x <0orx>2)

=22<x<5=>x=345 [vx€Z]

(b)

Now, |(az, — bz)|? + |(bzy + az,)|?

a?|z,|? + b?|z,|?> — 2ab Re|z,3,| + b?|z,|?
+ a?|z,|? + 2ab Re|3,3,|

(@* + b*)(|z11* + 1321

(b)

Itis given that a, § are roots of 6x% — 5x + 1 = 0

Page|133




D
La [5‘—6an a[)’—6
~tan"la +tan"1p

a+p
1—-af

=tan~?! ( ) =tan~! 6

622 (c)

We have, |z, = 1,k=1,2...,n
= |zlP=12 248 =12 5 =—
3k
a3+ Bot 3| =151 F B B, (¢
= |31)
=|214'Zé+“.+2ﬁ|

1 1 1
—t ..+ —
21 22 Zn

|z

(d)
We have,

zﬁ:(. 2k 27Tk)
sin— icos—

( 27Tk+_ ) Zﬂk)
—i (cos— Esin—

623

6

"y

k=1

=7
- 1-r

e r’ = 1]

i2m

r¥, wherer = e 7

(=

izmk
—-tLe 7

k=1
r(1-1r%

Ta-n

= i[

624 (d)

CASEIWhenx =0

In this case, we have |x| = x
ax?+x+x|+1<0

=>x?2+2x+1<0= (x+1)? <0, whichis not
true

CASEIl Whenx < 0

In this case, we have |x| = —x
ax?+x+x|+1<0

= x2 4+ 1 < 0, which is not true for any x < 0
Hence, there is no value of x satisfying the given
inequation

625 (c)

We have, w, = cos (27”) + isin (27”)

2 | . . 2m
= w3=cos?+151n?
1+i\/§
———+ "y
2 2
2 21 . . 21 2
and w3 = cos—-+ isin—
4m 4m

= cos— + isin—
3 3

626

627

628

629

630

1 iv3
= — =W

2 2
o (X + yws + z03)(x + yo? + zws3)
= (x+yw + z0?)(x + yo? + z0)
=x*+y2+3%2—xy—yz—2x
()
s x? +15|x| + 14
= |x?| + 15|x] + 14 > 0
For all real x

2

= Given equation has no solution

(b)

Itis given that a, 8, y are the roots of the equation
x}+ax?+bx+c=0
ca+f+y=—aaf+By+ya=>band,

afy=c

Hence,

1 1 4, 1. 1 1 YaBf b
a  + B +y _a+ﬁ+y_aﬁy_ c
(d)

Domain of the function y = \/x(x — 3) is x(x —
3)=20

>x<0orx=3 ..(I)

Given equation can be rewritten as
9x|> —19|x|+2=0
= x| - D(x[-2) =0
1
= |x| =2 or |x|—§
~ Solution of the given equation are +2, + %.
In the domain (i) the required solutions are
1
_2, _;
(b)
Since, a is an imaginary cube root of unity. Let it
be w, then o3ntl 4 o3nt3 4 o3nt5 = (m)3n+1 +
(w)3n+3 + (w)3n+5
=w+1+w’
w+1+w?>=0
(b)
Given, z2+2=0
(x+iy)?+(x—iy)=0
x2—y2+x+iQRxy—y) =0
= x2—y2+x=0 and 2xy—y =0

=

Now, 2xy—y=0 = y=0, x=%

When y=0, x?-04+x=0 = x=0,—-1

When x=%,

e o1 , 1.1

(E) -y +E_0 =y _Z+E =y
.8
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~. Solutions are (0, 0), (—1, 0), G?) ) G _Tﬁ)
631 (b)
1z]? — |z] + 1
1 — <2
Ogﬁ( 2+ |z
|z —|z| + 1 2
> ——— < (V3
2+ |3 (vV3)
= |z12— 1z +1<3Q2+|3])
= |z|*>—4|z|-5<0
= (lzl+ Dzl -5)<0
= —-1<|z|<5=|3|<5as|z| >0

~ Locusofzis|z| <5

632 (b)
Since, 2 and 3 are the roots of the equation 2x3 +
mx?—13x+n=20
v f2)=22)2+mR2)?-132)+n=0
And f(3) =2(3)3+mB3)?-133)+n=0
=>4m+n=10 and 9Im+n = —15
>m=-5 n=30
633 (d)
The affix of the centroid G of the triangle is (z; +
zZy, +23)/3
Since the centroid G divides the line joining the
circumcentre and orthocentre in the ratio 1 : 2.
Therefore, if z is the affix of the orthocentre, then
Z1+ 2y + 23 :1.Z+2-0=>Z:Z 7tz
3 1+2 praz s
634 (c)
xyz = (a + B)(aw + Bw?)(aw? + fw)
= (a+ p)[a? + af(w? + w) + B?]
vl4+w+w?=0
and w3 =1
= (a +p)(a® —af + B?)
— (X3 + ﬁS
635 (d)
Given, n = 2006!
1 1 1
log,n logszn "'+log2006n
= log, 2 + log,, 3+...+log, 2006
= log,(2.3.4.....2006)
= log, (2006!) =log,n =1
636 (a)
We have,
alp+q)?+2bpqg+c=0and alp+71)%+
2bpr+c=0

[t is evident from these two equations, that g and
r are roots of the equation

alp+x)?>+2bpx+c =0
or,ax?+2x(a+b)p+ap®>+c=0

637

638

639

640

641

ap?® +c

~ Product of the roots =

a
2
ap“ +c 2, €
= = = + —
a a P Ty
(b)
Itis given that % is purely imaginary. So, let
2
274 o z1 3k )
—=ki>—=—i=mi
3z, Zy; 2
a_q * 4 4
iz -1t m+1
“zgt+zl A Imi+1l Im-1
Z2
=1
(9
4172, 41/% 41/8 41/16  are given roots, then
1 1 1
Sum of roots=4z + 42 + 48 4+ ... =5
Product of roots= 41/2,41/4 41/8
— A1/2+1/4+1/8+-
1/2
= 41-1/2 = 4
= Required equation is x? — 5x + 4 = 0
(b)
It is given that

X1,X, areroots of x> —3x +p =0
=>x1+x, =3, X%, =p
X3,X, areroots of x> —12x +q =0
= X3+ x4 =12 and x3x, = q
It is given that x,, x5, x3, x, form an increasing G.P.
Therefore, x, = a,x, = ar,x3 = ar?,x, = ar3,
wherer > 1
Now,
Xx1+x,=3=>a(l+r)=3

X3tx,=12=ar?(1+7r) =12

=1
axy=1,x,=2,x3=4,x, =8
Thus, p = x1x, = 2and q = x3x4 = 32
(b)
We have,
x? —3kx+2xe?l08ek —1=0]

~ log, k is defined for k > 0]
=>x2—-3kx+ (2k*-1)=0
Now,
Productofroots =7 =>2k?—-1=7=>k =2~
k > 0]
(b)
We have,
(a+Dx?*+2a+3)x+Ba+4)=0
Let a and £ be the roots of the equation.
According to the given condition
aff =2

}=>r=2anda
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642

643

644

3a+ 4

= =
a+1
=>3a+4=2a+2
= a=-2
Also, a + ff = _2a+3 _ 443 _
a+1 —2+1
(d)
Z o (47) —os (7)) = 3 ()
sin —icos —i
k=1
27l
=—i(r* +r2+...+1r%) |letr = eT]
A= —i(r—17)
- 1-r  1-r
_ Cir-1) [ r7 = e2mi — 1]
1-r

(@)

Since, sina, sin 8 and cosa are in GP, then
sin? =sinacosa ..(i)

Given equation is x2 + 2x cotf + 1 = 0.
~ Discriminant, D = b? — 4ac

= (2cotB)? — 4 = 4(cosec?p — 2)

= 4(cosec aseca — 2) [from Eq. (i)]
=4(2cosec2a—2)=0

~ Roots are real.

(@)

We have, z2+ pz+ q =0 andletp? = 3q

L P-4
2
=—pi\/3q—4q
2
=—piiﬁ
2

—p+ivg
2
—p-ivg
2
Further, let z; and z, be the affixes of points A and

B respectively. Then,

o= 5+ (5) -

Let z; =

And z, =

q
+4-

645

646

648

649

And AB::ul_zﬂ::u¢ap=/o+(Jaf

Ja

OA=0B =AB
= A AOB is an equilateral triangle.
Thus, p? = 3q
(a)
B+w?+wt)?=CB+w?>+w)®=0B-1)°=064
(b)
We have,
lw| =1
>|1—iz|l=|z—i
=>|z+i|l=|z—i

= z lies on the perpendicular bisector of the
segment joining (0,1) and (0, —1)
= z lies on x-axis

(b)

1
Wehave,|x+;| > 2
We know that
x+§> 2forallx > 0,x # 1andx+i< —2 forall

x<0,x#-—1
1
|x+;| > 2forallx #0,—-1,1

Hence, the solution set of the given inequation is
R —-{-1,0,1}

(c)

We have,

Re (z+4)
2z —1i)

z+4
i

Z — -
2

1
2

= Re =1

(x+4)+iy
x+i(y-3)
(+n+i{x-i(y-3)
w6y |
x(x+4)+y(y—§)+{xy—(x+4)(y—

()

= Re

= Re

= Re

=1
1
x(x+4)+y(y—5)

=

1\2

<+ (y=3)
2 2 Y 2 2 1
>x“+4x+y ;=X +y —y+Z

Y
2

=0

PP
: —
x 4
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650

651

652

653

654

655

= 16x + 2y — 1 = 0, which represents a straight
line

(@)

Since, sin 4, sin B, cos A are in GP

s sin? B =sindcosA  ..(0)
Also, x?> + 2xcotB+1 =0
Now, b? — 4ac = 4cot? B — 4
_ 4cos?B —4sin’B

B sin? B

_ 4(1-2sin’B)

- sin? B
_4(1—2sinAcos4)

B sin? B

=4 (—S“‘A‘“’“‘)2 [from Eq. (i)]

sinB

[given]

>0
-~ Roots of given equation are always real
(d)

Here,a+ﬂ=—§ and aﬁ’=£

a

. 1 N 1 ale +B) +2b
“aa+b af+b aaf +ab(a+ p)+ b2
b
_ a(—a)+2b =£
c b
a?(2) +ab(-7) +b2 O

)
From the figure it is clear that amplitude of point
B=0-m

(d)
Let 2ﬁ—ik = a _ 3k
ZZ_ ZZ_ 2
Z1 — Zy| (z1/25) — 1 _ (Bik/2) -1 _
7z + 2,0 (zy/2) + 11 |3ik/2) + 11
(a)

The given equation will have real roots iff
Disc >0=>16—-4(k?-1)>0=>k?<5
(9
Let zy =1+4+4i, z=3+4+1i, zz=1—i and z, =
2-3i
mylzyl, my =lz;l, m3 = |z3| and m, =

| Z4|
> my=V1+42=+17, m,=+32+12=
V10,

656

657

658

659

660

my =v12+12=+2 and m, =V22 +32 =
V13
> my<m,<my<m
(<)
Given, (cos® + isin®)(cos26 + isin20) ...
(cosnf +isinnf) =1
~ cos(0 + 26 + 36+...+nb)
+isin(@ + 26 + 30+...4+no) =1

= cos(@@) + isin(@@) =1

= cos (@9) = 1and sin(@@) =0

dmn

(o)
Let O is orthocenter, G is centroid and C is
circumcentre, then
O.(Z) ) G 1 €O
l |

<Z1 +22 +Z3>
3

Z1+Z2+Z3_2X0+1(Z)

3 3
=> 2=2,+3%;,+33
(d)

We have, z; =AZ#+123

This means that the point A divides BC internally
in the ratio 1 : A. So, 4 lies on the segment BC
Hence, distance of 4 from BC is zero
(9
Given that, the vertices of quadrilateral are
A=1+2i),B=(-3+1i),C=(-2-3i)and
D =(2-2i)
Now,AB =vV16+1=+17, BC =V1+16 =
V17
CD =V16+1=+17,DA=V1+16 = V17
AC=+9+25=+34,BD =V25+9 =34
~ Sides AB = BC = CD = DA and diagonals AC =
BD
Hence, it is a square
(b)
Given equation is
(P* +q*)x* =2q(p+r)x+ (¢* +71*) =0
Since, roots are real and equal, then
b%? —4ac =0
= 4q%(p +1)? —4(@* +q*)(q* +713) =0
= q%(p? + 12 + 2pr)

— (PP + P2 +q* +q¥rY) =0
= q2p? + q?r? + 2pqPr — p?q? — p?r? — g*

—q*r2=0
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= 2pq’r —p?r?—q*=0
= (g —pr)? =0
= q%=pr
~ p,q and r will be in GP.
661 (b)
Since, E| =2 = |%;:i| =2 [where
z=x+iy]
= |x+ily—1D|=2]x+ (y+ )i
= x2+@@-12=4x*+(+1)?]
> x2+y?—2y+1=4x?+4y2+8y+4
= 3x2+3y2+10y+3=0
662 (c)
2l =2, 1zl =3 o
|z12,| = |z41]2, = V6
663 (d)
We have,
|z1 — 25| < |z1] + |2,
n+l_ 1| g+ q
sl z4z2 4+ 42" = ‘S
z-1 lz—=1]  s66
=>1+z+2z2 4 +2"
- |z|™*1 4+ 1 [  Re (z) < 0
-z ~lz=1] =2 |z|
>14+z+22 442" < |z|"+%
Y
0, Dt P(z)
X' o X
¥
664 (d)
Since,a+ b =-p,ab=1 ..(I)
Andc+d=—q,cd=1
Now, (a — ¢)(b — c¢) and (a + d)(b + d) are the
rootsof x> + ax + f =0

667 (c)
Given equation is
P-x*+(@-rx+@-p)=0
I Gl O Ol S Gl DL Ak ))

2(p—q)
(=@ xq? +1r2—2qr —4(rp —rq — p? + pq)
2(p—9q)
- @+r—2p)
2(p—q)
:x=r p,l
P—q

(a=c)b-c)la+d)(b+d)=p

(ab—ac —bc+c?)(ab+ad +bd +d?) =

{1—cla+b)+c*H1+d(a+b)+d?*}=p

AQ+pc+cH)A—-pd+d?)=p

1—pd+ d?+pc—p?cd + pcd? + c? — pc?d
+c%d?*=p

1—pd+d*+pc—p?+pd+c?—pc+1
=B

LU U

U

[+ cd =1]

= 24d*+c?—-p?=p
= 2cd+c?+d*—-p*=p [~
= (c+d)?-p?=p
=q*-p*=pf (v c+td=-0q)
(b)
We have,
X2 —3x—4<0=>x—-4)x+1)<0=>-1<x

<4
Clearly, integers 0, 1, 2 and 3 satisfy this
inequality
(b)
According to the equation,
D>0,-2<-—=<4 f(4)>0and f(-2) >0
Now,D >0; 4m?—-4m?+4>0
= 4>0VmeR ..(0)
2<-2<ca2< (Zm

2a

21
(i)

1 =cd]

) <4
> -2<m<4
f4)>0
216—-8m+m?—1>0=>(m-3)(m—-5)>0
=> —co<m<3 and5<m< oo ..(iii)

And f(-2)>0

> 4+4m+m?-1>0

> (m+3)(m+1)>0

= —o<m<—-3 and —-1<m<oo ..(iv)

~ From Egs. (i), (i), (iii) and (iv), we get m lie
between —1 and 3
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668

669

670

671

672

673

(b)

Since a, 8, ¥, § are roots of x* + x2 + 1 = 0. To
obtain the equation whose roots are a?, 2,y?, §2,
we put x2 = y. Putting x? = y, the given equation
reduces to

y2+y+1=0

Thus, the required equation is
?+y+1)?2=00r,(x?+x+1)>=0

(d)
We have,
[x2—10|<6=>-6<x?2—-10<6 =4 < x?

<16
= x € [—4,-2] U [2,4]
v a? < x? < b?
& x € [-b,—alV|a, b]]

(a)

Given, x = \/3018 ++36 + V169

= \/3018 ++v36 + 13

=+/3018 + 7 = V3025 = 55

)

Given equation is (cosp — 1)x2 + (cosp)x +
sinp =0

Since, roots are real, its discriminant, D = 0
. cos?p —4(cosp — 1) sinp = 0

= cos?p —4cospsinp + 4sinp =0

= (cosp — 2sinp)? — 4sin’p + 4sinp = 0
= (cosp — 2sinp)? + 4sinp(1 — sinp) =0

Now, (1 —sinp) = 0 for all real p and sinp > 0
for 0 < p < . Therefore, 4 sinp(1 —sinp) >0
when 0 <p <morp € (0,m).

(b)

Let the two numbers are x;and x,

Given, % =9
= x;+x, =18 and x;.x, = 16

Hence, required equation is

x% —(sum of roots)x +product of roots=0
=>x2—-18x+16 =0

()

a and f are roots of the equation
x2—x+1=0

> a+f=1af=1

and Xxq.x, =16

> a=-of=—-w?
ora=-wf=-w

Takinga = —w, f = —w?

@009 | R2009 — (_ (Y2009 _ (_ 212009

—(w? + w)

674

675

676

677

678

679

680

=1

(@)

atf=-paf=q
a?+ B2 =(a+p)?*—2ap

=p®—-2q

= (a—pB)? =a? +p? - 2ap

=®*-29)+2q

=p® —4q

(b)

Conjugate of 24__3l,i is
2430 2+3i

440 4+
_ B4+3-2i+12i

16 +1
114100

17

2+31

4+i
4—i

X
4—1i

(d)

Here,a=(p—-q),b=5(p+q) and c = —-(2p —
2q +71)

Now, b? — 4ac = 25(p+ q)? + 4(p — ) (2p —
2q + 1)

=25(p+@)*+8(p - +4r(® - q)

Hence, it depends on the value of p,q and r

(a)

We have,

_ | (x+1)(x—-3)
y = ’—(x_z) here x cannot be 2.

-~ Either both N™ and D7 are positive.
x=2-1,x>3 andx > 2

> x=3 ..(»0)

or N” is negative and D" is negative.
x=—1landx > 2

=>-1<x<2 ..(i)

From Egs. (i) and (ii), we get
-1<x<2o0rx=3

(d)

Let ¢ = x/>, then it reduces to
a’?—7a+10=0

> (a—=5)(a—2)=0=>a=5,2

~ ad=x = x=125 and 8

(b)
We know that only even prime is 2, then
2)?2-22)+12=0 > 1=8 ..»I)

and x2 + Ax + p = 0 has equal roots.

2 A2 —=4u=0o0r(8)2—4p=0 [fromEq.(i)]

1/3

L~ u=16
(b)
Given, arg (:—1) = g
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Let z=x+1iy
z—1 x+4+iy—-1 (x+1)-1iy
z+1 x+iy+1°- (x+1)—iy
x2+y?—1+2iy
T (x+ D2+ y2
) z—=1y 2y T
-arg(z+1)—tan x2+y2—1 3
2y
prpr s
= x2+y2—iy—1=0
V3
Which is the equation of a circle.
681 (d)
1+w w? - -w? w? -w
A= {14+ w? 0 -w?|=|-0 o -w?
wtw o —-w? -1 o -w?
w? 0w w w? w 1
S50=|w o =0l 1
1 o o? 1 1 w

= A= 0¥ {w?(w — w) — w(w? — ) + (w - 1)}
= A= 0?{0 — w3 + w? +w—1} = -3 w?

682 (a)
We have,
la — 8| >3a

= |la— B|?> > 3a
> (@+p)?—4apf >3a
=>a?—4>3a
2a’-3a—-4>0=>(@—-4a+1)>0=>a
€ (—0.—1) U (4, )

684 (b)
The given equation is
3x2—2x(a+b+c)+ (ab+bc+ca) =0
Let D be its discriminant. Then,
D=4(a+b+c)?—12(ab + bc + ca)
= D =4(a? + b? + c? —ab — bc — ca)
=>D=2{(a-b)>+b—-0c)+(c—a)*}=0
So, roots of the given equation are real

685 (b)

B _ a’?+p?

a
Sum ofroots-E+;— e and product =1
Given, a+f =-panda®+ B3 =¢q

= (@+p)a*—ap+p*) =¢q

aa2+ﬁz—aﬁ=i§ ()

And (a+ f)? = p?
= a?+ B2+ 2ap = p?
From Egs. (i) and (ii), we get

3
2, p2_P 724
ac+p 3
_pP’+q
And aff = 3

~ Required equation is

686

688

689

690

, (@ —2q)x
@+

=@} +@x* - -29)x+ @ +q) =0

(b)

Since, @ and S are the roots of the equation

2x>+2(a+b) +a%?+b%=0.

“(a@a+pB)?=(a+b)?andap =
Now, (a — B)? = (a + B)? — 4ap

=(a+b)*—4 ( a2+b2>

2

= —(a—b)?

Now, the required equation whose roots are

(a+ pB)?and (a — B)?is

x? = {(a+p)?+ (a—P)Hx+ (a +p)*(a - p)?
=0

s> x?2—{(a+b)*—-(a—-bh)*}x
—(a+b)?*(@-hb)?>=0

= x? —4abx — (a®> = b?)? =0

(b)

Let z = x + iy, therefore given equation becomes

x+iy)(x—iy)+ (2 —-3)(x+iy)
+2+3Dx—-iy)+4=0

= x? +y? + 2x + 3y — 3ix + 2iy + 2x — 2iy
+3ix+3y+4=0

>x2+y?+4x+6y+4=0

Therefore, given equation represents a circle with

radius

T a
e e

(@)

Here, i {log (E) }—T[ + 2tan~1x = k (say)

+1=0

a?+b?
2

x+i
~ log (:) =i(k+m—2tan"1x)
or i—ti=eie,where6 =k+m—2tan"1x
= x+i=(xcosB+sinB) + i(xsin® — cosO)

= x=xcos0+sinband1 = xsin® — cosO
0
= x=cot§ = 0=2cot 1x
or k+m—2tan 'x =2cot™1x
s
= k+m=2(cot™lx+tan"1x) =2 (—)

2
> k4+m=mork=0

(b)
Now,1 + x = log, a + log, bc = log, abc
= T3z 108abca

Similarly, ﬁ = log,pc. b and 1—12 =logupc €
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691

692

693

694

1 4 1 4 1

“14x 14y 14z

=logapc a +108qpc b +10ggpc €

= log,pc abc =1

(d)

We have,
Z1 — 22

=1

1—212,
= |z — 2,|* = |1 = z,5,|?

= |z | + |2;|* — 2 Re (2,2,)|

=1+ |212,|> — 2 Re (z12,)

= |z |2 4+ |22|* = 1+ |2|% |2,]?

= (1 =1z/)A = z]>) =0

= |zy| =1or |z, =1

=2z = et® or,z, = e!® where 8 € R
(b)

(sin 40° + i cos 40 ©)°

= i%(cos 40° — i sin 40°)°

=i (cos200° — isin 200°)

= i[cos(180° + 20°) — i sin(180° + 20°)]
= i(—cos 20° — i sin 20°)

= —icos 20° — sin 20°

= cos(—110°) + i sin(—110°)

~ Principle amplitude= —110°

(@)
Wehave, [x2 —3x + 2|+ |x—1]|=x -3
Therefore x = 3

. x?—3x+2+x—1=x-3

= x2-3x+4=0

S P

2 4
Hence, no solution exist
(d)
We have,

28:(_ 2rrc+_ 27‘7‘[)
sin 5 i cos 5

=1

8
) 2rm | 2rmw
= i|cos —isin

<

9 9
8

_l.ZTTl'

r=1
8

= iz a’,when a = e_%
r=1

(1-a®)

1-a)

_ (a—a”)

1

r=1

=ia

= i(a_ 1) [ a®=e'2" =cos2m —isin2m
l1-«a
= 1]
=—i
695 (a)
Given equation of circle is
zZ+(2+30)z4+(2—-3i)z+12=0
Here, centre is {-(2+3i)} and radius
=JI2+3i2-12=+V13-12=1
696 (d)
We have,

4 _—b _c
ath= a ’a‘B_a

The required equation is
x2=5x(a+B)+QRa+3p)Ba+2p) =0

5xb
=>x2+7+{6(a2+,82)+13aﬁ}=0

=>x2+%+{6(a+3)2+aﬁ}=0
. 5b <6b2 c>
=>x‘+—x+(—F5+-|=0
a az a
= a’x? + 5abx + (6b*> + ac) = 0
697 (a)
We have,
[x =21+ |x—2]-2=0
> (x-21+2)(x—-2|-1)=0
Slx—=2[-1=0 [+ x — 2] + 2 % 0]
>x—2=1+1=>x=3,1
~ Sum of the roots = 4
698 (a)
Given,x? —xy+y? —4x—4y+16 =0
>x2—(y+4d)x+y2—4y+16=0
Forrealx,(y + 4)? —4(y? — 4y +16) = 0
= —3y2 +24y —48 =0
>y2—8y+16=0

>@-4%2=0

>y=4

ax =4

= xy) =44
699 (a)

logos(x — 1) <loggoe(x — 1)
Here,x —1>0

And  logos(x — 1) <loggps)z(x — 1)
= x > landlogys(x — 1) < %1ogo_3(x -1)

= x > landlogyz(x —1) <0
>x>landx—-1>1
=>x>1landx > 2

X € (2,00)

700 (c)
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701

702

703

704

. 2 1
Given that, X

2x2+5x+2 ~ (x+1)
2x S 1
=
x+Dx+2)" (x+1)
2x
>0

T x+Dx+2) x+ D
2x(x+ 1) — QCx+1)(x+2)
x+1D2x+1)(x+2)
2x% 4+ 2x —2x% —4x —x — 2
x+1D2x+1)(x+2)
—3x -2
T G+t Dx+Dx+2)

Equating each factor equal to 0, we have
2 1

372
Itisclearthat—§ <x< —% or —2<x—1.
(b)

Lety = 328

Taking log on both sides, we get

>0

>0

x=-2,—-1,—-

1
logy = §log 28

1
==X 1.4472
3

= 0.4824
= y = antilog (0.4824)
= 3.037 (approximately)

(b)
As we know, the equation of the form |2%| =nis

acircle, ifn # 1

(a)

The vertices of the triangle are z, iz, z + iz
or x+iy,—y+ix, x—y)+i(x+y)

x y 1
~ Required area= % -y X 1
x—y x+y 1

%I[X(x —x=y)—y(=y—x+y)+1(-yx
-yt =x2 + x|

2G4y =l

(b)

For rational roots b? — 4ac must be a perfect

square of a rational number and as a, b, ¢ are

natural numbers b? — 4ac must be a perfect

square of an integer.

b? —4ac = I1?> = b? =1 = 4ac

>4ac=Mb-b+I)

b—1 b+1

= = —_—
ac 2 2

b —1,b + I are both odd integers or both even
integers but ac is an odd integer. So, b — I and b +

705

706

707

708

709

711

I must be even integers. b is odd I must be odd.
Now, let
b — 1 = 2m, (m odd integer)
b + I = 2n, (n odd integer)
[ = (n —m),(n — mis an even integer)
So, contradiction = b? — 4ac is not a perfect
square. So, all a, b, c cannot be odd integers.
(b)
We have,
[ ay+ -+ 24, an
S 4 aql + 14 agl + -+ |2, ayl
= [l lag| + [Azllaz| + -+ + (4] |an]
=Mhlal+ Al apl + -+l an| [+ 4 =0]
<M+ ++2,=1 [+ |aq] < 1]
[A1a1++A,a,] <1
(d)
Since, a, 8 are the roots of the equation ax? +
bx +c=0.
cax?+bx+c=alx—a)(x—p)
= a, [ be the roots ofax?+bx +c=0.Alsoa <
k<p
So,alk —a)(k—pB) <0
Also, a’k? + abk + ac = a(ak?® + bk +¢) =
a’tk—a)(k—p)<0
= a’k? + abk +ac <0
(b)
We have,
x =2+ 22%/3 4 21/3
= x —2=22%3421/3
= (x —2)3 =224+ 2+ 3 x 22/3 x 21/3(22/3

+ 21/3)
>x3—-6x2+12x—8=4+2+3x2x(x—2)
= x3 —6x2 + 6x =2

(<)

Since, z, = 21223 [ 2,2, and zz are in
AP]

= B isthe mid point of the line AC

= A, B, are collinear
=
(<)
The equation |z — (3 +4i)|? +|z—9 — 4 —
2i)|*2 = R will represent a circle iff
k=23 +4i) — (—4— 20)P? [Using: k>

74,2, 23 lie on a straight line

1

5|Z1—Zz|2]

i k>1|7+6'|2 k>85
.e. = = —
1.e =5 L =7
(o)

k+l  k+2 _ b

k k+1 a

(D)
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712

713

714

715

k+1 k+2 c

and 5 T a
k+2 ¢
= —=—
k a
2 cC c—a
:}—:——1:
k a a
2a
=>k=
c—a

On putting the value of k in the Eq. (i), we get
c+a 2c b

2a c+a a
= (c +a)? + 4ac = —2b(a +¢)
= (a+ b +c)? = b? — 4ac
(a)
1 +sin%+icos£‘n

8
Vs Vs

1+ sin-—icos—
+ 8 8

1+ cosa + isina]n
14+ cosa—isina
- a . . aqn
2 cos? =+ 2i sm—cos—]
_ 2 2 2

a . . a
2 cos?—— 2isin—cos—
I 2 2 2

- a . ._aqn
COS — 1sSIn—
2 + 2
a . . a
COS——1SIn—
L 2 2

a\n
a a
_ (8212) —ein

in(3" 3nm 3nm
= em(s) = cosT+ isin?

For n = 4, we get imaginary part
(@)

. z—21
Given, | -

=1
Z+21
x+iy—2i
x + iy + 2i
> 2+ -22=x+(+2)?

= x2+y2+4—4y=x?+y?+4+4y

= y=0
Thus, the locus of z is x-axis
(a)

The given equations are
qx?+px+q=0 ..(i)
and x2 —4qx +p? =0 ..(i0)
Since, root of the Eq. (i) are complex, therefore
p?—4g*><0
Now, discriminant of Eq. (ii) is
16q% — 4p? = —4(p?> — 49*) > 0
Hence, roots are real and unequal.
(d)
Let e€°5* = y. Then,
eCOSX — e—COSJC — 4

1

>y——=4%
Y y

716

717

718

719

>y2—4y—-1=0

>y=2+ V5

>y=2+ V5 as y>0

= %% = 2 4+ /5 = cosx = log,(2 + V5)
Clearly, loge(Z + \/§) >landcosx <1

So, there is no value of cos x satisfying the given

equation

(c)
J12 - /68 + 48V2

:\]12—\/(6)2+(4\/§)2+2x6x4\/§

=\/12—6—4\/§=\/6—4\/§

=@V =2-v2

(b)

Vertices of the triangleare 0 = 0 + i0,5 = x + iy
and ze'® = (x + iy)(cosa + i sin a)

= (xcosa—ysina) + i (ycosa+ xsina)

~ Area of triangle

0 0 1
1
=— x y 1
2 (xcos a—ysina) (ycos a+xsina) 1
1
=E[xycosa+x2sina—xycosa+y2sina]
LI LT,
=E(x +y )sma=zlzl sina (~ |z]
=yx? +y?)
(d)
We have,

(cos@ +isinf)(cos3 6 +isin30)

.[cos@n—1)0+isin2n—1)8]=1+1i0

=>cos[0+30+50+-+(2n—1)0]
+isin[0 +30+50 + -
+(@2n-10]=1+4i0

= cos(n?@) +isin(n?0) =1+1i0

= cosn? f = 1and sinn?6 =0

2rm
=>n’0=2r1=0=—
n
()
We have,

[x -1+ |x—-2|+|x—3| =6
Following cases arise:

CASEIWhenx < 1

In this case, we have
lx =1 ==(x—-1),[x -2 =-(x—2)
and [x — 3| = —(x — 3)
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720

721

sx—1]+x=2|+|x—=3|=6

>-3x+6=26=>x<0

But, x < 1. Therefore, x < 0i.e. x € (—o0,0]

CASEllWhen1<x <2

In this case, we have

lx—1l=x—-1,|x — 2|

and, |x — 3| = —(x — 3)

sx—1+x—-2|+|x—3]|=6

>5x—-1-(x—-2)—(x—-3)=6

>—x+426>—x—-220=>x+2<0=>x
<-2

But, 1 < x < 2. Therefore, x € [1,2)

CASEIIl When2 <x <3

In this case, we have

lx—1l=x—-1,|x—-2|=x—-2

and, |[x — 3| = —-(x —3)

sx—1+x—-2|+|x—3|=6

>x—1+x—-2-(x—-3)=26=>x=>6

But, 2 < x < 3. So, there is no solution in this case

CASEIVWhen x > 3

In this case, we have

l[x—1l=x—-1,|x—2]|=x—2and |x — 3| =x —

3

sx—1]+x=2|+|x—=3]|=6

>5x—14+x—-2+x—-3=26=>3x=22=>x=>4

But, x > 3. Therefore, x € [4, )

Hence, x € (—o0,0] U [4, o)

y—-3x+6\

(0,6)

=—(x—2)

2,2)
01 0 3 4

X

Yl

(d)

Let ABCDEF be the regular hexagon having its
centre at the origin O. Let 1 + 2i be the affix of
vertex A. Then,

=]1+42i| =5
.. Perimeter = 6(Side) = 6 X 04 = 6V5
(c)
Given that, |B] =1

1 - O(B ‘B B—ap

%m—a) me—a)

1

—|B|—1(. lz| =121
722 ()
Here,a +f+y =0, af + By +ya =4
And affy =1
) 1 1 1 1 1 1
'a+ﬁ+ﬁ+y+y+a-‘;‘a‘ﬁ
ap + By +ya
R AL i S s R
724 (d)

Given, 3+ 2vZ)" "+ (3+2v2)" " =

x2-
Let (3 + 2v2)

s y+yTl=
=>y>—6y+1=0

6 +vV36—4
2x1

+ 22

= y=

_ 642 _
2
For positive sign
B+2v2)" " =3+242
>x?-8=1 > x=43
For negative sign

_1-8-x2
|G+2v2) | =3-2v2
S(B-22) " =3-2v2
58—-x2=1 = x?=
> x=+V7
725 (a)
Let roots be a and 2«
Ba-1)
. a+2a=3a=—m
And a.2a = 2a? (azi—a-l-'a‘)
(Ba-1?% 1
9(a? —-5a+3)2 (a%—5a+3)

= (Ba—1)2=9(a®? - 5a+3)
=245a—-6a=27-1 =
(a)

Here,tan A +tanB = p and tanAtanB = q

tan A+tan B
Now, tan(A + B) = —2202 — P
l1-tanAtan B 1-q

1 —cos[2(A + B)]
2

a=§

726

~ sin?(A+B) =

1 '1 1—tan?(A+ B)
2] 1+tan?(4+B)

1__1—G%f

P
2 1+(1%,)2
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1A - +p* -1 —q)* +p°
‘5[ - 2 +p?
pZ
TP+ (1-q)?
727 (c)

Given, x + iy = V=7 + 24i

X

+ J% [(-7)% + (2477 - 7]

1
= i\/z[49+576—7]

+ [5[25-7] = +V9 = 43

N| =

728 (d)
Since the triangle is equilateral. Therefore,

im
(zz —z1) =e3(z3—z)andz; — z3
i
=e3 (2, — 73)
Z, — Z Z2— Z
N 1_ %3 1

Zy =23 Zp—Z3
= (2, — 21)(23 — 23) = (23 — 21) (21 — 23)
Szi4zi+zi =212V 2,23+ 2374

= (21— 2)* + (22— 23)* + (23— 21)* = 0

Again from (i), we have

= (23 — 23) (23 — 21) + (21 — 23) (23 — 71)

+(z1—2)(z, —23) =0
1 1 1
= + + =0
Z1—Zy Zy—7Z3 Z3—7Z4
729 (a)

1+ [+ +)]" _ [A+d]

(1—1) Cla-oa+| [1-42
_ [1 -1+ Zi]x

2
(1—+i)x =({)*=1 |[given]

1-i
x =4n

730 (c)
Given, z=x+1iy
z—=1 x+iy—-1
z+1 x+iy+1
x—-D+iy (x+1)-—iy
(x+1)+iyx(x+1)—iy
_x?+y?+2iy—1
Cx2+1+2x+y2

(z—l)_t 1 2y
We\z+1) ™ x2ryzoa

= x?+y?-2y=1

731 (a)
Since, sin a and cos « are the roots of the equation
ax? + bx + ¢ = 0, then

. b . [
sina + cosa = _Z and sin COSQ=Z

To eliminate a, we get
1 = sin® a + cos? a
= 1= (sina+cosa)?—2sina cosa

b? 2c
>1l=—=5=—

az a
=>a’?—b%+2ac=0

732 (c)

(—1+3i>_—1—3iX2—i
2+4+i ) 240 T2-i
—2+4+1i—6i+3i2 )
= =-1-1

441

- Argument of( ;jl) = tan™! (_—1) = 225°
[Since, the given complex number lies in I1Ird
quadrant]

733 (a)
Let f(x) = ax? + 2bx — 3¢
We have,

3c
T<a+b=>4a+4b—30>0=>f(2)>0

Now,
f(x) = 0 has no real root
= f(x) > 0forall x or, f(x) <0 forall x
= f(x) > 0forall x [+ f(2) > 0]
S f0)>0=>-3c>0=c<0
734 (b)
We have,
1 1 1

+ —
x+a x+b ¢
>x2+x(a+b—2c)+ab—ac—bc=0
Letits roots be a, 8. Then,

a+b

a+f =0(given) = c = 5 (D)
Now,
af =ab —ac—bc =ab—c(a+b)
= —%(a2 + b?) [Using ()]
735 (d)

Given complex number is
(A+0)? (A+i+20) 1+i  2i+2i

— = - X - =
1—1i 1—1i 1+ 1+1
=i—1
~ Required conjugate is —i — 1
736 (a)
z—5i x+i(y—>5)

1

z+5i_1 = |x+i(y+5)_
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= |x+ily=-5|=|x+i(y+5)|
= x2+25-10y +y*=x?+y?+25+ 10y
= y=0

737 (@)
Clearly,
LHS = 2 cos?(x/2) sin? x < 2 and, RHS = x2 +
=2
Thus, the equality holds when each side is equal
to 2. But, RHS is equal to 2 for x = 1 while LHS is
less than 2 for this value of x. Consequently the
equation has no solution

738 (c)
Using partial fractions, we have

s 1 1 1
=l it D)

nn+1)(n+2) 2n n+1 2(n+2)

T

T atnt D(n+2)

-3{G-+0
“2l\n n+1
1777
n+1 n+2
= eosy {0 -m) - g e
LY | PR n+1 n+2
+isi n{(l 1 )
me n n+1

(w1752

+(ni1_n12)}]
2155 6
+isin%[$1—nil)

_G_n+2)]

. T[{ n n }
T 1 2+ 2)

+isi n{ n n }
B+ 1 2+ 2)
) T 1 4 1
il_r)rolo(zlzz wZp) = cosE{l - E} + lSll’lE{l - E}
. m .o 1+
= Agr.}o(zlzz wZp) = COSZ+ isiny = 7
739 (d)
\1/2
Given, x +iy = (?:2)
I+ iy |a+ib1/2
= =
Xy c+id
(Taking modulus from both side and using |z"| =
1zI™)
St |2_|a+ib
S A P,
’az+b2
o 242 | 7
*ry c?+d?
740 (b)
Letz =x + iy

y
. =tan~ ! (=
arg(z) = tan (x)
Then, arg(Z) = tan™! (— i—/) =2n— tan‘li

= 21 — arg(z)

Since, in argument of a conjugate of a complex, the
real axis is unaltered, but imaginary axis be
changed, hence it is given by 2m — arg(z)

742 (a)
We have,
) 1 —a—1ib
n=atibz= —a+ib  at+b?
—a ib

T a?+b% a?+b?
The equation of a line passing through points
having affixes z; and z, is
2(7y — 73) — 2(zy — 23) + 212, — 712, = 0
So, the equation of the required line is

a ) b
Z[(a+a2+b2)+l<_b_a2+b2>]

Z[\¢ a? + b2 : a? + b2

+(a+ib)(

b
_a2+b2+la2+b2)

] a b
=)o)
=0

= z[(a® + ab? + a) — i(a®b + b3 + b)]
—z[(a® + ab? +a) +i(a’h+b)] =0
Clearly, it passes through the origin

743 (d)
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744

745

746

747

748

The discriminant D of the given equation is given
by
D = cos?p —4sinp(cosp — 1)

= cos?p + 4sinp(1 — cosp)
Since the equation has real roots. Therefore,
D=0
= cos?p + 4sinp(1 —cosp) =0
=sinp =0
=pe€0,mr)
(b)
If the roots of the equation x? — 8x + a? — 6a = 0
are real, then
= 64 —4(a®?—6a) =0 [+ Disc > 0]
>a?—6a—16<a€[-28]
(d)
Zyz; = (3-5)1+2i) =13+
_ Zyzy  (13+4+1) (3-50) 44-62i

Zy _(3+5i)x(3—5i)_ 34
. Zo71) _ 44 _ 22
~ Real part of( - ) =T
(b)
.21
Let S = log, 1ogs ...10g0g 10g; 0o 1009%°"
.21
= log, logs ...1oggq 99°% [ log, a = 1]
=log, 21 =1
(@)

Let  and B be the roots of given equation x? +
ax+1=0

Then

a+f=—-aandaf =1

Now, la — B| = /(e + )% — 4af =Va% — 4
Given condition, Va? — 4 < /5

>a’-4<5 = J|a|<3
=a€(-3,3)
(b)
We have,
Z1 — Zy -1
zy + z,
ZI_Z

2 ..
=cosa+isina
zZ1+ 2z,

2zy l4cosa+isina

-2z, cosa—1+isina

zZy .« ) a

= —=1icot= = z; =ik z,,where k = cot—
Zy 2 2

ALITER We have,

L Tz _ 1

z, + z,

= |2y — 75| = |21 + 75|

= Diagonals of a parallelogram with sides z; and
Z, are equal

V4 i .
2l elm/2 = |
zZ

= Itis arectangle = z, =

(d)

Since the lines are perpendicular

749

S
..7+?_
(<)

Since a quadratic equation with coefficients as
odd integers cannot have rational roots.

0=>aB+af=0

750

Therefore, the given equation has no rational root
(b)
We have, arg(z —1) —arg(z + 1) = g

752

'

X~10) |

A
1,0

Itis clear from the figure that it a semi circle
(d)
Since, quadratic equation ax? + bx + ¢ = 0 has
three distinct roots. So, it must be identity. So, a =
b=c=0.
754 (c)
Since, (1, —p) is the root of given equation so it
will satisfy the given equation
A-p)P+pA-p+(1-p)=0
> (1-p1l-p+p+1]=0
=>p=1
On putting the value of p in given equation, we get
x’+x=0 > x=0,-1
(d)
02 + 0100 4+ 101
— (w3)33 + (w3)33w + (w3)33w2
=l4+w+w?>=0
(9
Wehave,a +f =-7/2anda f =c/2
Now,

7
2 _p2| = _
o2 = 21 =5

753

755

756

sa?—-p%2=+-

S @+Pa-p=t;

>Vi9—8c=F1>49—8c=1=c=8
757 (c)

We have, cos a + cosf3 + cosy = 0 ...(I)
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760

761

and sina + sinf3 + siny = 0 ...(ii)
Leta = cosa + isina;
b =cosfB +isinf
and c = cosy + isiny
Therefore, a + b + ¢ = (cos a + cosf3 + cosy)
+i (sina + sin f + siny)
=0+ i0 =0 [from Egs.(i)and (ii)]
Ifa+b+c=0,thena®+ b3+ c® = 3abc
= (cosa +isina)® + (cos B + isinp)3

+ (cosy + isiny)3
= 3(cosa + isina) (cosf + isinf)(cosy +
isiny)
= (cos3a + isin3a) + (cos3f + isin3f) +
(cos 3y + isin 3y)
= 3[cos(a+ B +7v) +isin(a+ B +7v)]
= cos3a + cos3B + cos3y = 3cos(a+ B +7Y)
(b)
We have,

1 1
a0, =1y =1=a; =— and f; = —

a; B

This means that the roots of the equation a,x? +
b,x + ¢, = 0 are reciprocal of the roots of the
equation a;x% + b;x + ¢; = 0

Therefore, equations a;x? + byx + ¢; =0
andc,x? + b,x + a, = 0 have same roots

_a1_b1_C1
”Cz_bz_az
(o)

Given,a+b+c¢ =0, 4ax?>+3bx+2c=0
Now, D = 9b? — 4(4a)(2c)
=9(a+c)?—32ac =9(a—c)? + 4ac >0
Hence, roots are real

(b)

We have,

z— 33
ag<z+3\/_>
<3\/_—z)_
a =
m
:arg(PB)—§

= P moves in such a way that when PB is rotated

wl:l

through g in coincides with PA
= P lies on the segment of the circle such that
4BPA = gand P is above x-axis

z—3\/§) _T
z+3V3.

Now, arg( =3

= arg(z — 3vV3) —arg(z + 3V3) = %

762

763

765

= tan~! 14

x—3V3
_ y T
—tan!—=——=—, wherez
x+3V/3 3
=x+iy
y v
ﬁtan_l x-3v3  x+3+3 _E
R | =
3
1+x2 27
6V3
Y __ 5

e
>x2+y2—6y—27=0
>x?+(y-3)2=36

S |(x+iy)—(0+30)|?=36>|z-3i|=6
Hence, the locus of zis |z — 3i| = 6,Im (z) > 0

(b)

. . T
Here, sina + cosa = —%and sina.cosa =~
q\2
~ (sina + cosa)? = (——)
p
2
= sin® @ 4+ cos? @ + 2sina cosa =—
2
r q
5142.-=—
p p

= p(p +2r) = ¢*

>p?—q?+2rp=0

)

For the given equation to be meaningful, we must
have x > 0.For x > 0, the given equation can be
written as

5 1
- (log2 x)?log, x ——=log, V2 = Elogx 2

Put t =log, x so that log, 2 = ?

) 3t2+t 5_1(1)
"4 4 2\t

= 3t34+4t2 -5t—-2=0
> (t-1D(E+2)Bt+1)=0
1

1
>x=2,27%273
1
PEl
Thus, the given equation has exactly three real
solution out of which exactly one is irrational

1
orx =2,-,
4

ie,ﬁ.
(a)

Since, zz(z? + z?) = 350

= 2%+ y?)(x?—-y?%) =350

= (x2+yHH*-y?) =175

Since, x,y € I, the only possible case which gives
integral solution, is
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767

768

769

770

x?+y? =25 (1)

x2—y2=7 ..(ii)

From Egs. (i) and (ii), we get

x2=16, y?2=9

= x =24, y=43

~ Area of rectangle= 8 X 6 = 48

(b)

Let ay + iby = 1 (cos Oy +isinB;), k =12,..,n.

2 2 by
Then,r, = [aj + bj; andtan 6, = P
k

~ (a; +iby)(a, +iby) ... (a, + ib,) = A+ iB
= 11y .. cos(0; + 0, + -+ 6,)
+isin(6, + 0, + -+ 6,)]

=A+iB
= 11yl .7, =A% + B> andtan(6; + 6, + -
B
+0,)=—
0=
>rirfry.ni=A>+B%and6; + 6, + - +

B
6, =tan"1-
n A

= (a? + b?)(a% + b2) ...(a% + b?) = A% + B?

b b B
and,tan ' — + -+ tan"1 == = tan~1 —

a, a, A
(d)

Let (cosx —isin2x) = sinx + i cos 2x
= cosx + isin2x = sinx + i cos 2x

~ cosx = sinx and sin2x = cos 2x

= tanx =1 and tan2x =1

Which is impossible

(b)

Let the required number is x.
According to given condition

x =+x+12

>x—12=+x

= x?—-25x+144 =0

= x?—-16x —9x + 144 =0

= x=16,9

Since x = 9 does not hold the condition.
~x =16

(b)
We have,
x—2
lx = 2| x_2=1, ifx >2
—2  )-(x-2
X=2 | ZWZB <o
x—2
|x—2]| .
s < Oistrueforallx < 2
Hence, the solution set of the given inequation is
(=00,2)
(d)

(COS(X +isin a)3/5 — 613/5 — el(Znn+3a)/5

771

772

773

774

= Required product = e3%/5 ¢i(2n+3a)/5,

ei(4-rr+30c)/5_ ei(6n:+3a)/5_ ei(877:+3a)/5

— ei(47‘r+3a)

= cos(4m + 3a) + isin(4m + 3a)

= cos3a + isin3a

(d)

We have, a = cosa + isinq;

b =cosfB+isinf

and ¢ = cosy+isiny
b cos B+isin B

Now, - = —
c cosy+isiny

cosy—isiny

cosy—isiny
= cosf3cosy + sinfsiny
+ i[sinB cosy —sinycos 3]

> % =cos(B—vy) +isin(B—vy) ..()
Similarly, 2 = cos(y —a) + isin(y — ) ...(ii)
and % =cos(a—B) +isin(a—B) ..(ii)
On adding Egs. (i), (ii), (iii), we get
cos(B—y) + cos(y — a) + cos(a — B)
+i[sin(B—7vy) +sin(y —a) +sin(a — B)] =1
On equating real part on both sides, we get
cos(B—vy) +cos(y—a) +cos(a —B) =1
(a)

x—4 _ x—4
x2-5x+6 (x—2)(x—23)
_ 2 1
T (x—-2) (x—-3)
=2x-2)"1-(x-3)1

=2(-2)7(1- g)_l — (=37 (1- g)
3

=1+ )+ E) +() +-]
+§[1+(§)+(§)2+(§)3 +]

x—4
x2-5x+6
3

B (1>3+1<1) _ 1,17
RV 3\3/ 8 81 648
(@)

Given,a = cos9 + isin0
1+a 1+cos 0+isin®
Now, — = ——7—

1-a 1-cosB-isin®
_(1+Cose)+isinex(1—cose)+isin9
" (1—cosB) —isin® (1 —cosB)+isind
B sin? 0 + 2isin 6 — sin? O
" 14 cos20—2cosO +sin?0

.. .. 9 0
l4smz.cos—

-1

. Coefficient of x3 in

2 .
=—"——==jcot=
4 sin2 2 2
2
(@)
Given arg (ﬂ) ==
Z—61 2
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775

776

777

T
~ arg(z —2) —arg(z — 6i) = 3

= arg[(x —2) +iy] —arg[x +i(y — 6)] = g

4y 4 y—6 m
= 1 _ 1 i
tan — 2 tan x >
y _y-6 T
= =2 X | =tan—
Yy y-6 2
1+x_2.x
-6
> 1+ Y .y =0
x—2 x

> x(x—2)+y(y—-6)=0
This is an equation of circle in diametric form.
(b)
log,(x — 1) =log,(x — 3)
= logs(x — 1) = 2log,(x — 3) = log,(x — 3)?
>x—1=x2+9—6x
=>x2-7x+10=0
=>x=050r2
Hence, x = 5 [+ x = 2 makes log(x — 3)
undefined]
~ Number of solution is 1
(9
Leta =cosa + isina,b = cosf + isinf and,
¢ =cosy + isiny Then,
a+2b+3c
= (cosa + 2 cosfB + 3cosy)

+ i(sina + 2sinf + 3siny) =0
= a%+8b3+27c3=18abc
= cos3a+8cos3f

+27cos3y =18cos(a+ B +7v)
and, sin3 @ + 8sin3 f + 27sin3y = 18sin(a +
B+v)
(b)
We have,

(=3 (-3

_z_<1+l
I VP
1

1
k-1 k

)i
)

+( 1 1)
k—1 k

=x2—x<

1
~ Product of roots = -

778

779

780

781

Hence, product of roots asn — o is 0
(a)
Since, 3p? = 5p + 2

1
3p=2,—§

And, 3¢2=5¢+2 > q=2,—

.'.p¢q

Here, we assume thatp = 2and q = —§

Now, the given roots of the equation are

(3p — 24) and (3¢ ~ 2p)ie, (%, ~5)

5
Sum of roots= 20 _ 5==

3 3
And product of roots= 23—0 X (=5) = — %

~ Required equation is

o2, 100
2 3
= 3x2 —-5x—100=0
()
We have,
x3+3x2+3x+2=0 (1)

>@x+13+1=0

>x+1=(-D3
Sx+1=-1,-w-1-w?>x=-20%0

It is given that equation (i) and a x?> + bx + ¢ = 0
have two common roots. Also, a quadratic
equation has either both real roots or both non-
real complex conjugate roots. Therefore, w and w?
are the common roots

2 b 2_ ¢
“w+tw =—Eandew =E=>a=b=c
(a)
1/4

1+i\/§ _( L 7'[)1/4
D) 2 = COS3 lSlrl3
s s

=cosﬁ+isinﬁ

(<)

(x+2)(x+12)(x + 3)(x + 8) = 4x2.

= (x% + 14x + 24)(x? + 11x + 24) = 4x?
24 24

=>(x+14+—>(x+11+—>=4
x x

Putx+2x—4=y

y+14)(y+11) =4

=>y2+25y+154—4=0

= y2+25y+150 =10

= y2+ 15y + 10y + 150 = 0

= y(y+15)+10(y +15) =0

=y =-10,—-15

24 24
>x+—=-10,x+—=-15
X X
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782

783

784

785

=>x2+10x+24=0,x>+15x+24 =0
>x2+6x+4x+24=0
>x(x+6)+4(x+6)=0
=>x=—-4-6

and x> +15x +24 =0

_ —15++225-96

- 2

-15++129

2
Number of integer root is 2.

(<)

Since, a, f and a — k, § — k are the roots of the
equations ax? + bx + ¢ = 0and Ax? + Bx + C =
0 respectively.

=X

b c

anda+ﬁ—2k=—§, (a—k)(ﬂ—k)=§
Now, (@ — B)2 = (e + B)? — 4af = (bz;;tac)

(D)
Also, {(a — k) — (8 — k)}?
={la-k)+B -k} —-4a-k)(PB-k)

-(-3) -4
~\ 4 A
B2-4AC ..
=—0 ..(iD)
From Egs. (i) and (ii)
(b?-4ac) _ B%2-4AC

a? A2
B% — 4AC (A)Z
b2 — 4ac a
(o)
522 . Zy 11 .
Let =jy > ===
11z, y Zq 5 y
Z2 33,
N 2z1+3z;| _ 2+SZ N G
ow, = | = = =1
221—32; 2—3; 2—?1y
(a)

Let a be the root of equation ax? + bx + ¢ = 0
then i be a root of second equation, therefore
aa?+ba+c=0 ..(»0)
and a’iz+ b'Z+c' =0
a a

orc’a?+b'a+a =0 ..(i)
On solving Egs. (i) and (ii), we get

a? a 1

ba —b'c cc' —ada  ab — b

= (cc' —aa')? = (ba’ — cb’)(ab’' — bc")
(c)

Given, |x+iy+8|+|x+iy—8| =16

= |(x+8)+iy|=16—|(x —8) +iy|
= J@x+8)2+y2=16—4/(x—8)2+y?

786

787

788

789

790

= x2+64+16x +y?=256+x?+ 64
—16x + y2 —32y/(x —8)2 + y2

= 32x =32[8—+/(x — 8)% + y?]

> Jx—-8)2+y? =8—x

= (x—8)2+y*=(8-x)*
= y2=0 = y=0

Which, represents a straight line.
(d)

Let another root of equation

x>+ (1-3)x—-2(1+i)=0isa
a+(—1+i)=—-(1-3i)

= a=2

(b)

The given equation is

(2 +x—-2)(x>+x—-3) =12

= (y—2)(y—3)=12,wherey = x? + x

=>y2—-5y-6=0

=>y=6—-1

>x2+x=6orx’+x=1

>x2+x—6=0o0r,x>2+x—1=0

= x =-3,2,0,w?
~Sum ofrealroots=—-3+2 = —1
(a)

Since x = 4 is a root of the equation x2 + px +
12 =0.

~16+4p+12=0=>p=-7

The equation x2 + px + g = 0 has equal roots
ap?=4qg=>49=4q = q=49/4

(b)
We have,
3(x —2) - 52—-x)

5 - 3
=2 9(x—2)=25(2—-x)
=234x—-68=20=>x—-220=>x € [2, )
(a)
If ax3 + bx + c is divisible by x? + bx + c, then
the remainder must be zero when ax3 + bx + c is
divided by x% + bx + ¢
We have,
ax3 + bx + ¢ = (x? + bx + c¢)(ax — ab)

+ {x(b — ac + ab?) + ¢ — abc}
~Remainder = 0
= x(b — ac + ab?) — ¢ + abc = O forall x
=>b—ac+ab?>=0and —c+abc=0
=>b—ac+ab?>=0andab=1 [+c#0]
2

=>b—ac+a(%) =0 [vab=1>b=1/a]

>ab—ad’*c+1=0
=>a’c—ab—-1=0
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791

792

793

794

795

796

797

= aisarootof x2c—bx—1=0

(b)

Since p and q are roots of the equation x? + px +
q=0

ap?+p?+q=0andq?+pqg+q=0
=2p’+qg=0andq(q+p+1)=0
=2p?’+qg=0and(g=0o0r,q=-p—1)
Now,

gq=0and2p?+q=0

And

gq=-p—1land2p?+q=0
=2p?—-p—-1=0

=>p=1lor,p=-1/2

Hence,p = 0,1,—-1/2

(@)

Clearly, (x —4)(x —9) < Oforallx € (4,9)

(@)

We have,
6—x )
x—2_2+x+2 .. ()

Clearly, this is meaningful when x # + 2
Multiplying both sides of (i) by x + 2, we get
6—x

—=2(x+2)+x

x—2

=3x2—x—-14=0

7
:(x+2)(3x—7)=0=>x=§

Hence, the given equation has only one real
solution

(b)

Since, |—z| = |z|

And |z + 23| < |z4| + |2,

Now, |z|+|z—1|=|z|+|1—-z| = |z+
1-2]=1

(a)

Let roots of given equation are @, ¢ + 2 and 8
. a+a+2+=13 (1)

ala+2)+ (a+2)B+ aB =15 ..(ii)

And a(a +2)p =—-189  ..(iii)

These three equations are satisfies by the option
()

(b)

Wehave |z+ 4| <3

—3<z+4<3

—-6<z+1<0

0<-(z+1)<6

0<|z+1|<6

Hence, greatest and least value of |z + 1| are 6
and O respectively

(0

[~ x+2=*0]

798

799

800

801

802

803

The given equation is meaningful for x # 1.

Now,

2 2
X x—1 1= x—1
But, the equation exist for x # 1
Hence, the equation has no solution
(b)

We know that the equationzz+az+az+b =0

represents a circle of radius /|a|?> — b
Here,a =4+ 3iand b =5

~ Radius = /|4 + 3i|2 = 5 = V20 = 25

(@)

x> —=5|x|+6=0

= |x?|=5|x|+6=0

= (x| =2)(Ix[-3) =0

= |x|=2, |x|=3

> x=42, x=43

Hence, the given equation has four solutions
(a)

Let roots of the equation x? + px + g = 0 be
a and a?

~a+a’=—-pandad=gq

> ala+1)=—-p

= a®la®+1+3a(a+1)]=-p

= q(q+1-3p) =—p°
=>p*-QBp-1q+4q°=

(@)

Since, the roots of the equation 8x3 — 14x2 +
7x — 1 = 0 are in GP. Let the roots be %, a,af, B #

>x=1

3 _

0. Then, the product of roots is a® = % >a=

1
3 and hence, § =

N |-
B IR N]|R

So, roots are 1,
(a)

Given,x2 —xy+y?—4x—4y+16 =0

> x2—(y+4d)x+y2—4y+16=0
Forrealx,(y + 4)?2 —4(y2 —4y +16) = 0

= —3y2+24y—-48=0

= y2-8y+16=0

> (y—4)?2=0 > y=4

~ From given equation x = 4

= (xy)=%4%D

(a)

Since, a and S are the roots of ax? + bx + ¢ = 0.

> a+pf=-2andaf == .(i)

Ifroots are a + % B+ i then
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804

805

806

807

Sum of roots = (a+%)+(,8+§) =(a+p)+
a+p

ap

= ;—f(a +¢) [from Eq. (i)]

1 Cc a .
—aﬁ+1+1+ﬁ—2+5+; [from Eq. (i)]

and product of roots = ( a+ %) + (ﬂ + é)

_2ac+c*+a* (a+c)?

- ac T ac

Hence, required equation is given by

x? — (sum of roots)x +(prouduct of roots)=0

2
la+a)” _,

b
=>x*+—(a+c)x+
ac

sacx?+(@+co)bx+(@+c)?=0

(b)
[1+ T s 7T]_1
cos—+isin—
5 5
1
= T . T T
2 cos?2—+ 2 isin—cos—
10 10 10
Vs .. s
1 cos— — i sin—
_ % 10 10
Vs Vs .. s Vs .. s
2 cos— (cos— + isin —) (cos— —isin —)
10 10 10 10 10

s . .. T
COS— —1LSIn—
10 10

T
2 cos—
10

~ Real partis %

(@)
1 w™ w2n
A= w™ wZn 1
wZTL 1 (x)n

— 1(w3n _ 1) _ wn(wZn _ wZn) + wZn(wn

_ w4—n)

— (1 — 1) -0+ wZn[wn _ (w3)nwn] ( w3n
= 1)

=0+0+0=0

(a)

Let a, B be the two roots of the equation ax? +
bx + ¢ = 0. Then,
a+f=-b/aandaf =c/a

c

> ——=0and—=0 va=p=0
~=0and- [~a=p=0

=>b=0,c=0

(b)

Let the roots be @ and a + 1. Then,

p-1 .
a+a+1=p=>a=T . (D)

and,a(a+1) =qg=a’?+a=q ..(ii)
From (i) and (ii), we get

p—1\> (-1 CoL
( - ) _|_( > ):q [On eliminating a]

808

809

810

811

>p2—-2p+14+2p—2=4q>p?=4q+1

(@)
Since, |z]=1 and w=22 = z=1"
zZ+1 1-w
14+ w]|
= = 1—-w|=]1+
|z = w] 1-wl=[1+w| [

= 1+4+|w|?=2Re(w) =1+ |w|?>+2Re (W)
= Re(w)=0
(b)
2

We observe that sin™?! (1;—;:) is defined for

1+ x?
< <1

2x

1+ x?

2x
‘1 + x?

< |x|

=21+x2-2|x|<0= (x| -1?*<0= |x|
=1 [+vx>0]

Thus, we have,

T+i\" 2

(=) =z

= " = 1 = nis a multiple of 4

Hence, the least positive integral value of n is 4

(c)

Here,a +f+y =0, af+fy+ya=1

And afly = -1

PR

= (a+p+Pla®+p?+y*—af — By —yal
+ 3aBy

=0+3(-1)=-3

(b)

Let z = r(cos @ + i sin ). Then,

1
z+—|=1
z

12
zZ+-
z

> =1

1 2
= |r(cosl9 + isin@) +;(c050 — isin0)| =1
1\° 1\°
= (r+—) cos? 6 +(r——> sin?g =1
r r
1
=>r’+—+2cos20=1
r
Since |z| = r is maximum. Therefore, Z—; =0
Differentiating (i)w.r.t. 0, we get
dr 2dr

rd—g————4sm20=0

2
r3d 6

_odr
Puttmgﬁ, we get
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812

814

815

816

817

818

819

sin20=0=0= % = zis purely imaginary [
6 # 0]

(a)

Since x = c is aroot of order 2 of the polynomial
f)

“f) =(x—0)? d(x)

= () = 2(x — ) () + (x — c)* ¢'(x)

= f'(c) = 0> x = cisarootof f'(x)

(d)

We have,

a+bw+cw? a+bw+cw?

ctaw+bw? b+cw+aw?
w?(a+bw+cw?) (a+bw+cw?)

- (cw? +aw3+bw?) w(bw+cw2+aw3)
=w?+w=-1

(9

Since, (a + B), (@? + p?) and (a3 + B3) are in GP.
(a® +B*)? = (a + B)(a® + %)

= a*+ p* + 2a%B% = a* + p* + ap® + pad
= af(a®+p?—-2aB) =0

apla—p)* =0

af=0ora=p

ie,g =0orA=0

=cA=0

(d)

"1+i+i?+i3)=i"1+i—-1-i)=0

(b)

If z = x + iy is the additive inverse of 1 — i, the
x+iy+(1—-i)=0

= x+1=0, y—1=0

= x=-1 y=1

Here required additive inverse is —1 + i

(d)

Given equation is

x% — 2\2kx + 2e21°8k — 1 =0

Also, product of its root 2e21°8% — 1 = 31

= 2218k =32 = k2=16

= k =44 [Since, log is not defined for k < 0]
k=4

=
=

(b)
Letz =x + iy

z—-1 x+iy—-1
T+l x+iy+1
(P +y?—1)+2iy

(x+1)% + y?
(z - 1) can-1 2y
o r = n S
Tz +1 My y2 -1
= tan~1—2 Z (given)

x2+y2-1 " 3

820

821

822

823

2 T
= x2+y—yZ—1 = tanz = V3
2 2 —
= x‘+y 1= \/Ey
= x2+y2—%y—1=0
Which is an equation of a circle
(9
—V3+3i)(1-i

Lotz = G Ry ons

1 /1-i 1-i i
=ﬁ<1+ix1—i>=_ﬁ
The complex number z is represented on y-axis
(imaginary axis)
(a)
Itis given that a, b, c are in G.P.
~b?=ac
Now,

ax?+2bx+c=0
=>ax?’+2Vacx+c=0

:(\/ﬁ+\/§)2=0=>x=

[Using b? = ac]
Ve

Va

C .
Thus, x = —\/; is a common root

Putting x = —\/% indx? +2ex+ f =0, we get

d ) 1 +f
— — el_ —
Vac ¢
= 0 [Dividing both sides by c]
:d 2e+f_0 wb? =
a b c [* = ac
d 2 d
:>_+£=_e —,E,iareinGP
a ¢ b abc
(d)
Letx = 8+2\/8+2\/8+2\/§.Then,
x =v8+ 2x
>x2=8+2x=>x2-2x—-8=0>x=4 [vx
> 0]
(b)

The given equation is x> — 2x cos ¢ + 1 = 0.

2cos¢ +/4cos?d—4 .
x = > =cosP tisind

Leta = cosd +isind,then f = cosd —isind
~ a4+ B" = (cosnd +isinp)"
+ (cosp —isinp)™

= 2cosnd
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824

825

827

828

and a™B" = (cosn¢ +isinne)(cos nd —
isinnd)

= cos?nd +sin?ndp =1

= Required equation is x? — 2xcosn ¢ +1 =10
(d)

(cos® +isin6)*  (cosf +isin6)*

(sin® + icos0)5  i5(cosO —isinH)>

= —i(cos@ +i sin6)°
=sin 96 — i cos 96

(<)

We have,
x3—2x24+2x—-1=0
S>x-DE2—x+1)
>x—1lorx=-w,—w
Sinceax? +bx+a=0andx3—2x2+2x—-1=
0 have two roots in common. Therefore, —w and

2

—w? are common roots.

Now,

—wisarootofax?+bx+a=0

= aw’—bw+a=0

sa(l+w?)—bw=0=>—-aw—-bw=0=>a+b
=0

(o)

Equations x3 + ax? + bx + ¢ =0

andx3+ (a—Dx2+(b-Dx+(c—-1)=0

have at least one common root, let common root

be a.

~ad+aa’+ba+c=0

anda®+aa?+ba+c—a’?—a—-1=0

s> a’+a+1=0

= a = w, w?(where w and w? are the cube roots

of unity)
(a)
Letz = x + iy. Then,
z—8i_x+(y—8)i
z+6 (x+6)+iy
{x+ (-8 3{x+6—-iy}
B (x + 6)% + y2
z—8i
=
z+6
(X +6x+y*—8y) +i(xy —8x —xy)
B (x+6)%+y?

- R (Z_Si)—0=> 24y2+6x—8y=0
. Re 716 = X y X Yy =

Hence, z = x + iy lies on the circle
ALITER We have,

z — 8i _
Re (z + 6) =0
=>arg<z_(0+8i) ) _ LT
z—(—6+0i) 2

= z lies on the circle having (0, 8) and (-6, 0) as
the end-points of the diameter

829 (b)
We have,
5+v13

2=5a—3$a2—5a+3=0:a=T
Slmllarly,ﬁz—S,B—B:B—s-h/_
Since a # 8

5+ 13 5-+13
sag=———andf =——F—

2 2

5-+13 5++13

or,a=Tandﬁ=T

Thus, the either case, we have
1

a’+ p? = Z(SO +26) = 19,
1

and,a f = 2 (25 — 13) = 3,in both the cases

Thus, the equation having a/f and f/« as its

roots is
a p B
x—x<ﬁ >+ 3 =0
=>x2—x( ’8'8>+1=0=>3x2—19x+3
=0
830 (d)

Given, (x —2)3 = -27 =-33
> (x—2)=-3(1)V3
= (x—2)=-3-3w,—3w?

> x=-1,2—-3w,2 - 3w?
831 ()
Given equations are 2x? + 3x + 51 = 0 and x? +
2x + 31 = 0 have a common root, if (g_xlzo)l =
x 1
(5-6)A  (4-3)
x> x 1
T 2T 371
=>x?=-x=—-lorl=-1,0
832 (d)
Given, |x+iy—2|+|x+iy+2|=8

> (x—2)2+y’+(x+2)?+y?=8

> x2—4x+4+y*+x2+4x+44+y% =

> x2+y?=

Which represents a circle whose radius is zero.
833 (d)

The equation x? + x + 1 = 0 has w and w? as its
roots. Let @ = w and § = w?. Then,

al® = w® =wand f7 = w* = w?

Hence, a® and B7 are roots of the same equation
834 (b)
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835

836

837

838

839

Given relation is

B3a+28=16 =2 2(a+pB)+a=16

=2>2X6+a=16 2> a=4[v a+L=6,af

=a]

~al—6a+a=0

16—-244+a=0=>a=8

(@)

Given equationis |[x — 4|+ |x — 9| =5
4—x+9—-—x=5x<4

=>{x—4+9—x=5,4<x$9
x—4+x—-9=5x>9

x=4x<4
= ino solution,4 < x <9
x=9x>9
So,x =4,9
(a)
. . 2
Given, a,, = iV
.92 .22 .
Here,a; = i? =1,a, = i3 =1,
.42 .c2 .
a;=i*" =1, a,=i> =i,

as =i =1,..
Here, we see that for all odd values of n, we get
the value of a,, is 1
a1+a3 +a5+"'+a25 =
1+1+1+...+1=13
%_J

13

(d)
We have,

1-i/3\" [—1-i3\"
(=) (=)

="+ (wZ)n = bk + 12k = (0)3)2k + (w3)4k
=2

(a) i
Given, (? + é) =1
n

= (cis%) =1 = n=12
(9
We have,
x+1 1
x2+2>Z
4x +4—x>-2
4(x% 4+ 2)
—x% +4x +2
x%+2
x2—4x -2
x2+2
>x2—4x—-2<0 [+ x%+ 2> 0forall x]
>4—-V6<x<4+V6=>x=2,3,456 [-x€
Z]

>0

<0

840

841

842

843

()

Here,a +f = —-5and aff = 4

NOW,a—+2 n B;z _ a+p+4 _ —5+4 _ —_1

3 3 3 3 3

a+2) (B+2\ _ af+2(a+p)+4

And (%) (57) = 255

_4+2(—5)+4_—2

B 9 9

Required equation is

x2-(sum of roots)x +products of roots=0
1

.'.x2+—x—z=0 >9%x?+3x—2=0
3 9

(d)

x> +5|x|+4=0

= |x?| +4)x|+ x| +4=0

= |x|(x| +4)+ 1(|x]|+4) =0

= (x|+D(x|+4) =0

= |x] =—1and |x]| = —4

Which is not possible

Hence, no real root exist

(b)

Here, a + =_7b,a,8 =§

So,(1+a+a®)(1+p+p?)

=1+B+p*+a+af +aB?+a?+a?p

+ a?p?
=1+ (a+pB)+af +af(a+p)+ (aB)?+a?
+ B?
=1+ (a+p)—af +apfla+p)+ (apf)?
+ (a + B)?
3 b ¢ bc c%? b?
T a4 a a @ a?
_a*+b*+c*—ab—bc—ca
a2

1 2 2 2
=ﬁ(2a + 2b* + 2¢* — 2ab — 2bc — 2ca)

=2—22[(a—b)2+(b—c)2+(c—a)2] >0

(a)

We have,

a+ip =tan"1(2)

Sa+if=tan"1(x+iy)

S a—if =tan"1(x —iy)

From (i) and (ii), we get

(@+ip)+(a—ip)
=tan"1(x + iy) + tan"1(x — iy)

x+iy+x—1iy
1-(x+iy)x— iy))
2x

=>1—x2—y2=2xcot2a

=>x2+y2+2xcot2a=1

()
... (i)

=>2a=tan‘1(

> tan2 a =
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844

845

846

847

848

849

()
Given,3x2 —2(a+b+c)x+ (ab+ bc+ca) =0
Now, B? — 4AC = 4{(a + b + ¢)?> — 3(ab + bc +
ca)}
= 4{a? + b? + ¢? — ab — bc — ac}
=2{(a=b)?*+(b—-0c)?+(c—a)’}=0
Hence, both roots are always real
()
Here, b?> —4ac =0
= 36p2—-4(4)(1)=0
= 36p% = 16
_ 2
=> p= i§
(a)

| 25
z—— =
d

|z

25
= —24s|z|—msz4

|z] — =24 >

25
|z — —
|z

or —24|z| < |z|? — 25 < 24|z|
~ |z|* + 24|z| — 25 = 0 and |3|* — 24|3| — 25

<0
= (Iz] +25)(lz| - 1)

>0 and (|z] — 25)(|z] +1) <0
& |zl—1=0and|z]|—25<0
Hence, 1 < || < 25
or 1<|z3—-0]<25
(@)
If (x + 1) is a factor of
x*—(pP-3)x-Bp—-5x*+Q2p—-7)x+6,
then by putting x = —1, we get
1+ (-3)-@Bp-5-@2p-7)+6=0
> —4p=-16 > p=4
(9
Itis given that f(x) = x3 — 3b2%x + 2¢? is divisible
byx —aandx — b
~f(a)=0and f(b) =0
= a3 -3b%a+2c3=0
and b3 —3b3+2c3=0
From (ii), we getb = ¢
Putting, b = c in (i), we get
a® —3ab?+2b3=0
= (a—b)(a?+ab—-2b?>)=0
= a=bora®+ab = 2b?
Thus,a=b =cor,a?+ab =2b%andb =c
Clearly, a? + ab = 2b? is satisfied by a = —2b
~a’+ab=2b*andb =c
=>a=-2bandb=c=>a=-2b=-2c
(b)

Since a, b, c are in A.P. Therefore,

(D)
...(if)

850

851

852

¢ — b = d (common difference), b — a = d and
c—a=2d

We have,

(b—c)x*+(c—a)x+a—-b=0

= —-dx?+2dx—-d=0

>x2-2x+1=0

= x = 1 (twice)

Thus, x = 1 is a common root of the two
equations

Since,x = lisarootof2(c + a)x2+ (b +c)x =0
~2(c+a)+b+c=0

=2a+b+3c=0

a-+c
=>2a+T+3c=0 [+ ab,carein A.P.]

S5a
=>5a+7c=0=>c=—7

Now,

2b=a+candc=—op=2
=a candc = 7 —7

_a2 q 2_25a2

T39 MY T 9

2
Clearly, a® + b%? = a® + % =

- b?

50a?
49

= 2¢?

=~ a?,c? b? arein AP.

(9

Let z=x; +iy; andw = x, + iy,

As |z] <1 and |w|<1

> x*+yf<1 and x2+y;<1

Now, |z +iw|= |x; +iy; +i(x; +iy,)| =2

= (=Y +1+x)*=4 .0

And |z —iw| = |x; + iy, —i(x, —iy,)| =2

= (6 —y2)2+ (1 —x)2 =4 -..(11)

On solving Egs. (i) and (ii), we get

yix2 =0

= Either y; =0 or x,=0

When y; =0, x2<1

= x=4=1

~ z=x1+i0

(9

We have,

21zI>+2|z| -3

logtan30°< Izl + 1 ) -2

21z|12+ 2|z -3
lz] +1
21z + 2|z -3
lz] + 1
=2z|?—1z|-6>0
= (z| -2)21z|+3)>0=|z| >2 |
w21z +3>0]

> (tan 30°)2

)
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Given that x? + px + 1 is a factor of ax3 + bx +
c =0, thenletax® + bx +c = (x? + px +

1)(ax + 1), where 1 is a constant. Then, equating
the coefficients of like powers of x on both sides,

we get

O=ap+Ab=pi+ac=21
_ A_ c

SP== g

Hence,b=(—§)c+a = ab = a? — ¢?

853 ()
Since Im(z; + z,) = 0,and Im(z, z;) = 0
= 7, + z, and z; z, both are real
Letz; = a; +iby,z, = a, + ib,. Then,
zy + zyisreal = b, = —b;
717, is real
=>ayby,+a, by =0
=>—-a;b;+a,b; =0 [ by, = —by]
=>a; =a,
So,z, =a;+iby =a, —ib, =7,
854 (d)
yx2+7x+12 =1
>x2+7x+12=0
=>x=-3,—4
=>y=910 (wheny=1)
Againwheny =1,x =5.
=~ Solutions are (—3,9), (—4,10),(5,1)
855 ()
We have,
8x2 + 16x — 51
2x—3)@E+4)
8x% + 16x — 51 — 6x2 — 15x + 36
> 2x—3)(x + 4)
- 2x2+x—15 <0
(2x —=3)(x+4)
(2x—5)(x+3)<0:x
(2x—=3)(x+4)
€(—4,-3)uU (3/2,5/2)
+ - .+ -
e
2 2
856 (b)

We have, (1 + w?)" = (1 + wH)"
= (o))"= (—o?)"
= w'=1
= n = 3isleast positive value of n
857 (d)
2 2 o
We have, x — Pl 1- oy If x # 1 multiplying

each term by(x — 1), the given equation reduces

tox(x—1)=(x—-1Dor(x—1)2=0o0rx=1
which is not possible as considering x # 1.
Thus, given equation has no roots.
858 (b)
We have,
x2+x+1=(x—w)(x—w?)
Now,
P(x) = g(x3) + xh(x?) is divisible by x2 + x + 1
= x = w and x = w? are roots of P(x) = 0
= P(w) =0, P(w)>*=0
= g(1) + w h(1) = 0and g(1) + w?h(1) =0
=g(1)=0=h()
(a)
Let, f(x) = x?" -1
Atx=11,f(x) =0
Hence, for no other real value of x, f(x) is zero
(d)
Wehave,z=a(1+il)=>z=a+ail
Since ai represents a point in the direction
perpendicular to the join of O and a and (ai)Adis a
variable point in this direction. Therefore, z = a +
1(aA) is a point on a line through ""a"’
perpendicular to the join of O and the point a
ALITER z = z; + A z,, A € R represents a line
passing thorough z; and parallel to z,.So,z = a +

859

860

ai A is a line passing through a and parallel to ai
o |"

z-a=ail

P(a)

861 (a)
Let A, B, C be the points represented by the

numbers 34, 3,, 33 and P be the point represented

by z
P(2) Clz3) P(2)
A(z1) B(z)
P(2)

Now, the four points 4, B, C, P form a
parallelogram in the following three orders.
(D)A,B,P,C (i)B,C,P,A and (iii)C,A,P,B
In case (i), the condition for 4, B, P, C to form a
parallelogram is AB =CP e, By — %1 =%—

Z3 Or% =2+ 33— 3

Similarly, in case (ii) and (iii), BC = AP ie,

Page| 158




862

863

864

865

23— 2, =23—3,0Y3=2%23+31— 3,
and CA = BP

ie,21 — 33 =2 — 3y

orz =231+ 32, — 323

(<)

Since a, b are roots of x> + ax + b = 0. Therefore,
a’?+a’*+b=0and, b?+ab+b=0
>b=-2a’andb+a+1=0
=-2a’+a+1=0
=2a’—a—-1=0=>a=1or,a=-1/2
Now,

a=1,=>b=-2 [“b+a+1=0]
and,a =—-1/2=>b=-1/2

But, a # b. Therefore,a = 1,b = -2

=~ Leastvalue of x? + ax + b is

(5592
(a)

Given,

Z1—32y
3-2,7;

=1, |zl #3

Z1
=

|z — 32,] = 13 — 2,73 [
Zy

1l
|z, |
|zy — 3zz|2 =13 —Z1Z_2|2
(z1 —32,)(Z1 — 32;)
=B -22)3 - 712,)
= 7]
|z, = 32,2, — 32,77 + 9]z, |?
=9—3712; — 3217, + |71 |%| 2, |?
= |z P +9|2,0* -9 — |z1|%|z,]* = 0
> O-IzHA-z»)=0
= |z0°=9 or |z]?=1
> |z =3 or |z|=1
[but |z;| # 3 given]

=
=

[+ 2%

=

|zp] =1
(c)
We have,
1+i 1-1 i
1-—i i 1+
i 1+i 1-—i
2 1 i
1 1+2i 141
1+ 2i 2 1—1i
0 0 i
—-1-—4i 3i 141
—34+2i 3+4i 1-i
—-1—-4i 3i ,
=i|Zg i gyil=er7
(b)

Since, |

Applying
'C]_ 4 C1 + Cz,CZ 4 CZ -

Applying
"CL—>C—2C,,C,>C

zZ
z—i/3|_1
= 3|z| =13z —i]

866

867

868

869

870

= 3lx+iy|l=13(x+iy)—i| [putz=x+
iy]
= 3Jx2+y2=,/(3x)2 + 3y — 1)2

= 9x24+9y2=9x2+9y?2+1 -6y
1
= =—
=56
Which shows that z lies on a straight line.
(d)
log; 5.10g55 27.10g49 7
logg, 3
log5 3 log 3 1
"log5 2

_log3'2
N 1
4
=3
(b)
Let a be arootof x2 —x + k = 0. Then, 2 ¢ is a
rootofx2 —x+3k=0
sa’?—a+3k=0and4a’*-2a+3k=0
a? a 1
= = =
—-3k+2k 4k—-3k -2+4

= 2:—— d = —
a zan a 2

Now,
2

k (k
a2=(a)2=>—§=(§) >k*+2k=0=k

=0or -2

(@)

Given equation can be rewritten as

3x2—(a+c+2b+2d)x +ac+2bd =0

~ Discriminant, D

=(a+c+2b+2d)?—4-3(ac + 2bd)

= {(a + 2d) + (c + 2b)}*> — 12(ac + 2bd)

={(a+2d)+ (c +2b)}*> + 4(a + 2d)(c + 2b)
—12(ac + 2bd)

={(a +2d) + (c + 2b)}*> — 8ac + 8ab — 8dc
— 8bd

={(a+2d) + (c +2b)}*> + 8(c — b)(d — a)

Which is+ve, sincea < b < ¢ < d.

Hence, roots are real and distinct.

(<)

Iflzl=|z-2] 2 2+3=2

Also, |z|=|z+2|=> z2+5=-2

Thus, |z + 3| = 2

(b)

Here, a+ f+y =-2 ..(1)

af + By +ya=-3 ..(i)

and afy = 1 ..(iii)

On solving Eq. (ii), we get

a?f? + Bry? +y2a? + 2afy(a+ B +y) =9

= a?Bf?+ Biy?+y2a?=9-2(1)(-2) =13
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2 2 o B2y2+y2a?+a? B2 _ E _ 1+ -1 1
Now,a™ +p = +r - ==—— g~ 1~ BC=|i— =—+i(1——)|= 2-2
3 vz1~ a2 V2
871 (b) and,CA=|1—i| =2
(1-iv3)@+20) Clearly AB = BC. So, the triangle is isosceles
et z2="—0%0 875 (c)
(2 2\/_)_{_21(14_\/_) W3 -1 Letx = |a + bw + cw?|
“3-10) (\/—_l) = x?=(a?+b*+c?—ab—bc—ca)
1
 2v3 -6+ 20— 23i + 2V3i + 6i — 2 — 2V3 = x*=2{a=-Db)’+ (b -0)*+(c-a)?
- 3+1 ..(0)
—8+8i Since a, b, c are all integers but not all
= =—2+2i D &
4 simultaneously equal
~ Magnitude of z = V4 + 4 = 2v/2 = If a=b,thena#candb # ¢
And amplitude of z = tan™?! (_iz) = %ﬂ As, difference of integers=integer
The discriminant D of the given equation is given [as minimum difference of two consecutive
byD = (2m—1)%> —4m(m—2) = 4m + 1 integers is (+1)]
2
If the given equation has rational roots, then the Also, (c—a)* =1
discriminant should be a perfect square of a ~ From Eq. (1),
. 1
f‘atlonal number,zsay a x2 == [(a —b)2+ (b -0+ (c—a)?]
e, 24m + 1 =a . . 1
= a“isaninteger [+ 4m + 1isan integer] E [0+1+1]
= a is an integer . > x2>1
Now, 4m +21 =a Hence, minimum value of x is 1
=4m=(a-1(a+1) We have, ! - w? - w3 .- 0"
= (a — 1)(a + 1) is an even integer of the form n(n+1)
4m — w1+2+3+...+n =w 2 — Sn (say)

= a — 1and a + 1 are even integers [~ Onputtingn = 1,2,3, ...,n, we get

4m is an even integer]| Si=e'=wS=0=1
= a is an odd integer S3=w®=1.,5=w?=0w
Leta = 2n + 1, where n € Z. Then, ~ Wealways get 1 and w
=4m+1 877 (a)
= (2n+1)2 =4m+1=m=n(n+ 1), where The two equations can be written as
ne7z x2(6k+2)+rx+Bk—-1) =0 ..(®0)
873 (d) and, x%(12k + 4) + px + (6k —2) = 0 ... (i)
Let zy=1—1i, z,=iand z3=1+1 Equation (ii) can be written as
) =T+ 12 =2 x2(6k +2) +Ex + G- 1) =0 . (i)
|z,| = \/F =1 Comparing (i) and (iii), we get
And |Z3|:‘/m=\/E r=§=>2r—p=0
Hence, given complex numbers form an isosceles 378 (b)
triangle. _ 3 B .
874 (C) Given, m =a+ib
Let ABC be the triangle such that the affixes of its 3[(2+ cosB) —isinB] _ .
. =a+ib
vertices A, B, C are 1,"2 and i respectively. Then, (2 + cos 9)2, + sin? 6
‘/— 3[2 +cos® —isin6] )
AB=|1+i—1|_1 ‘/_ 1 ’2 V2 = 5+4cosB =a+ib
V2 . a=3(2+c056) __ 3sin®
5+4cosB’ 5+ 4cosB
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880

881

882

883

884

(a—2)%+b?
__ (6+3cos6
= (55 4e0ss ~2)
9sin” 0
+—
(5+ 4cos0)?
_ (=4 —5c0s0)?+9sin*6
- (5 + 4 cosB)?
_ 16 +25c0s” 6 + 40 cos 6 + 9sin” 6
- (5 + 4cosB)?
_ 16 +16c0s?6 +40cos 6+ 9
- (5 + 4 cos 9)2
_(5+4cosB)?
~ (5+4cos0)?

2

()
Letz =x + iy
=> Z3=x-1y

——1y _ 1 x+iy
and (377) = x—iy ~ xZ+y?

x + iy

. (515 — i) —
~ (3 )Z—mx(x—lw—l
(b)
We know that, is
|21 + 25| = |z1] + |22|, then arg(z;) = arg(z)

122 + (=D| = |2?| + |-1]
= arg(z?) = arg(-1)
= 2arg(z)=m [+ arg(—1) =m]
= arg(z) =g

= zlies on y-axis (imaginary axis).

(d)

The given equation is

x?—2ax+a*?—-1=0

>(x-a)-1"=0=>x—-a=+1=>x
=a+1la-1

It is given that roots lie between 5 and 10

~5<a—-1<10and5<a+1<10

>6<a<1lland4<a<9=>6<a<9

()

Lete®s* =y

Then,y—§=4 = y2—4y—-1=0
—(—4) + /16 —4 x (-1) 4+ 2V5
- 2 CYET

= y=2++/5=eS¥ [ exponential is always
positive]

= cosx = log(2 + \/[-‘_,)

(b)

Given, z = —Z

x+iy=—(x+1y) [Putz=x+iy]

> x+iy=-—(x—1iy)

= x=0

=y

=

886

887

888

889

890

Hence, z is a purely imaginary.
(a)
We have,
—-1+iV3 , —1-iV3
=———andw* =——F7——
2 2
w? 1+iV3 12 1-iv3
w 1-iV3 @ 1+4iV3

(2 ()
“"\1-i/3 1+iv3)  \w w?

= wb + %
(d)
Itis given that a, 8, y are the roots of the equation
x3+qgx+r=0
ca+f+y=0=>a+B=—y,B+y

w

=2

=—qyta=-p
Hence,
S b v _efy_
B+y y+a a+p a B vy
()
Here, a + a? = —1 (1)
And a3 =1 (i)
Now, a3+ a®? = a31(1 + a3!)
= a3+ a = a3%a(1 + 3. a)
= a3+ a% = (@) a{l + (a®)'0. a}
= a3t +a®? =a(l+a) [from Eq. (ii)]
> a3l +a%%=-1 [from Eq. (i)]
And 3. %% = a3
— (@®)31=1
~ Required equation is
x2 = (a®t +a®?)x + a3l.a®? =0
>x24+x+1=0
(a)
If arg(z) =-—n+6
= arg(z)=n—-0
arg(—z) = —0
arg(z) —arg(-2)) =m—-60—-(-60)=m—0+0
=r
()

. AB
Given, 3= V2
Consider the rotation about 'B’, we get
%1 =% |51~ 3]

23— 32 |33 — 32|
AB

" BC
_\/z(

em/4

in/4

i+i)—1+'
NN/

31— 3, = (1+1)(33 — 22)
Zl_(1+i)Z3 =Z2(1—1—i)

=
=
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891

892

893

894

895

896

= 05, = =31+ (1+ )33

= 2, =iz —i(1+1i)33

= %3 +i(z1 — 23)

(©

We have, 22 = 3

On multiplying by z both sides (if z # 0),

23 = 1 has three solutions and z = O is also a

solution

So, total number of solution is 4

(d)

Letz = x + iy. Then, z2 = x? — y? + 2 ixy

oIm(Z?) =k=>2xy=k>xy= S, which is a

hyperbola

(9

Letz=x+iy thenzZ=x—1iy
z+Z7Z=2xand z—Z = 2iy

Given, B+)(z+2)—2+i)(z—2)+14i=0

=> B+i)2x—2+i)2iy+14i=0

= 6x+2ix—4yi+2y+14i=0+oi

On comparing real and imaginary part, we get

6x+2y=0

And 2x —4y+14 =0

On solving, weget x =—1,y =3

2z =12 = (VCIZ+ (%) =10
(d)
Giventhat,a + f = —2and a3 + 3 = —56
= (a+ B)(a?+p?—ap) =56
= a’+p%—af =28
Also, (a + B)? = (=2)?
> a’+p%+2ap =4
= 28+ 3apf =4

= af =-8

= Required equation is x? + 2x — 8 = 0
(9

We have,

[x—1]<3and|x—-1| =1
=21-3<x<14+3andx<1—-1lorx=>1+1
=>—-2<x<4and(x < 0or,x = 2)

= x € [-2,0] U [2,4]

(9

We have,

Z1 — Zy -1

zZ1+ 2z,
ZI_Z

2 ..
=cosa +t+issina
z1+ z,

22z
-2z,
_Cosatisina+1 rApplying componendo]
cosa—1+isina and dividendo

2 2
) a
=1z = _COtEZZ
=>k=—cot% [viz =kz)
2k 2tana/2
=>tana=k2_1 [."tan(X:—l—tanza/Z
-2k
> tana = 1—_162 >a
=tan~! (1__ kz) =—2tan 1k
= a = —2tan"! k is the angle between z; — z,
and z; + z,
897 (a)

Let f(x) = ax?+ bx + ¢
If the roots of f(x) = 0 are imaginary, then we
cannot say anything about b (i.e. it can be positive,
negative or zero). So, options (b),(c) and (d) are
not necessarily true
Further, if a > 0, then the graph of y = f(x) is
above x-axis and hence
f(x)>0forallxeR=f(0)>0=>c>0
~ac>0
Similarly, if a < 0, then the graph of y = f(x) is
below x-axis and hence
f(x)<OforallxeR= f(0)<0=>c<0
~ac>0
898 (a)
Since, @ and B are the roots of the equation x? +
px + q = 0, therefore
a+f=—-pandaf =q
Now, (wa + w?f)(w?a + wp)
=a?+p%+ (w*+wap (w3 =1)
=a’+p%—af (v w+w?=-1)
= (a+p)* - 3ap
=p®—3q
Also, %2 + %2 = asa;f
_(@+p)* = 3ap(a+p)
= B
_rBq-p?)

q

~ The given expression =

®*-39) _ _a
p(3q-p?) p
q

899 (a)

We have,

z, = z; and z, = Z3,

w212, = |z1|? and 232, = |z3]?

Z1 Z2
Now, arg (Z—) +arg (z_)
4 3
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901

902

903

904

Z1

Z3

=0

= arg (Zl 22) = arg(lzl|2> = arg(
Z4 Z3 |z31?

(@)

Given, x = %(\/5 + %)

- 2—1(3+1+2)—4
R G -3

Now Vx2-1 % x+Vx2-1
" x=Vx2-1" x+Vx2-1

_x\/m+(x2—1)

)

e ) i)
174N\ 1 1 2 1
=§<ﬁ)ﬁ+§_§+§_1

(b)

POl =J/(4—1)2+ (1 -6)2 =9 + 25 =34

|QR| =/(1+4)2+ (6—3)2 =V25+9 =34

IRS| = /(=4 + )2+ (3 +2)2 =9 + 25 = /34

ISPl =y(-1-49)2+ (-2-1)2=V25+9
=34

= |PQ| =|QR| = |RS| = |SP]

Now, |PR|=./(-8)%+ (2)2 =68

And, QS| =+/(-2)?+(-8)? =68

Hence, it is a square.

(9
The given expression is meaningful for x # —1
Let _x?—6x+5 -

Yy +1 W

xX(y—-1)+2(y+3)x+y—-5=0
=>4y +3)2—-4(y—-1(y -5 =0 [“x€ER

~ Disc = 0]
> @2+6y+9)—(2—-6y+5) =>0=>y
>—1/3

. : .1
Hence, the given expression last value of the is — 3

(d)

Given that x?2 — 3x + 2 be a factor of x* — px? +
qg=0..()

=>x?=3x+2)=0

>x-2)(x—1)=0

=>x=21

On putting these values in Eq. (i), we get

4p —q—16 =0 ..(ii)

andp—q—1=0 ..(iiQ)

On solving Egs.(ii) and (iii), we get

p=>5andq =4
=@ q =054
(a)

906

907

908

The RHS of the given equation is greater than or
equal to 2 as it is the sum of a positive number
and its reciprocal while the LHS is less than or
equal to 2. Therefore, the equation holds true only
when each side is equal to 2.

LHS is equal to 2 when x = log m/2 while RHS is
equal to 2 whenx =0

Thus, the given equation has no solution

(9
Lety =

x%-3x+4

xX2+3x+4

> @-Dx?2+30y+Dx+4(y—-1) =0
-+ x is real.

~D=0

29>y +1)?—-16(y—1)2=0

= —7y2+50y—-72=0

= —7y2—-50y+7<0

>W-7)Ty-1)<0 ..()

1 1
:>y$7andy27 :;Sys7

Hence, maximum value is 7 and minimum value is
1

e
(d)
Usingi® = —i®and i’ =
given expression as
A+ +A-D"+A+D™=2+(1 -0
=2 [MCp+™MCi*+™MC, ... ]

+ 2 [2Cy+M2Cyi%+"2Chi%+... ]
2[MCy—"1C+™MCy—. .. ]

+ 2 ["2Cy—"2Cy4+m2Cy—. .. ]
This is real number, if the values of n;and n, is
greater than zero

—i, we can write the

(d)
We have,
2 2@
a= cos7+ lSll‘l7
=>a’ = (cosz—n + isinz—ﬂ)7
7 7

=cos2mr+isin2n=1+0i=1
Now,
a+Bf=a+a’+a®+a*+a’+a
=>a+,8—a{1_a}—

2.a7 — 1]
and,a f = (a + a? + a*)(a® + a® + a®)
sSapf=a*(l+a+a®>(1+a?+ad)
saf=a*(l+a?+a®+a+a®+a*+a®+a°

+a®)
saf=a*(l+a+a?+3a3+a*+a°+a
saf=a*+a*+a®+3a’+a®+a®+a

a—a7_a—1_
1—-a 1—-a

-1
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910

911

912

913

saf=3+a+a’+a®+a*+a’

va’=1~at=d"a=q,
a® = a’a? = a? and

10 = 4703 = g3

7

+ a®

1—a®
1—a

a —

a
a—a

1—a

=>aﬁ=3+a<

=3+ 1['-'0L7=1]
l1-a

>af=3-1=2

So, the required equation is

x2—(@+P)x+af=0=>x2+x+2=0

(9

Here, D >0

= cos?p —4(cosp —1)sinp = 0

= cos?p —4cospsinp + 4sinp >0

= (cosp — 2sinp)? + 4sinp(1 —sinp) =0

(1)

Since, (1 — sinp) = 0 for all real p and sinp > 0

forO<p<m

~4sinp(l —sinp) 20when0<p<m

(d)

We have,

Sx—1<(x+1)2<7x-3

>5x—1<x?+2x+1landx?+2x+1<7x—

3

=>x2—-3x+2>0andx?—-5x+4<0

>@x-2) (x—1)>0and(x—4)(x—1) <0

>x€(2,4)>x=3 [ x is an integer]

(b)

Let the roots be  and 1/a. Then,

Product of roots = k >a (l) =k =>k=5
5 a 5

(a)

We have,

Sum of the coefficients = 0

Therefore, x = 1 is a rational root of the given
equation.

Let the other rational robe a. Then,
2a-1
a+2

Product of the roots =

2a—1 2a—1
>aXxX1l= > a=
a+?2 a+?2

Clearly, a is rational for all rational values of a
except —2

(9

Letf(x) =(k—2)x*>+8x+k+4

If f(x) = 0 has both negative roots, then we must
have

(i) Discriminant > 0

(i) Vertex of y = f(x) is on left side of y-axis

(iii) (k — 2)f(0) >0

914

915

916

917

Now,

(i) Discriminant > 0
=>64—-4(k—-2)k+4)>0
>k*+2k—-24<0=>-6<k<4
(ii) Vertex is on left side of y-axis

8 .
2(k_2)<0=>k—2>0=>k>2 ..(ii)

(iii) (k — 2)f(0) >0

>k -2)k+4)>0>k<—-4ork>2
From (i),(ii) and (iii), we obtain k € (2, 4)
Hence, k = 3

(b)

We have,

ax? +c = bx

= (ax? + ¢)? = b?x? = (ay + ¢)? = b?y, where
y=x’

Thus, (ay + ¢)? = b%y has its root as a?, 2

(b)

Given that 32" =77 =32 = 2x2 — 7x + 7 = 2
=2x’+7x+5=0

Now, D = b? — 4ac

=(-7)2—-4x2x5

=49-40=9>0

Hence, it has two real roots.

(d)

Let @ and 3« be the roots of the given equation,
then

~ a+3a=4a=—b

And a.3a = 3a? =3

= a=+1

& b=44

(b)

2+\/§—\/6—3\/§+ /14—6\/5

()

...(iii)

=\/2+\/§—\/6—3\/§+ /(9+5—6\/§)
=\/2+\/§—\/6—3\/§+ (3-+5)2
=J2+x/§— /9—4\/5

=j2+\/§— (-2 +v5)
=\/2+\/§+2—\/§=2
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918 (b)

919

920

921

Letx =cosA+isind,y =cosB +isinB, z =
cosC + isinC. Then,
x+y+z=(cosA+cosB +cosC)

+ i(sin4 + sinB + sin ()
>x+y+z=0+i0=0
=>x3+y3+23=3xyz
= (cos3A+isin3 A) + (cos3 B +isin3B)

+ (cos3C+isin3C)

= 3[cos(A+ B + ()

+isin(A+ B + ()]
= cos3A+cos3B+cos3C=3cos(A+B+C)
and,sin3 A +sin3 B +sin3 C = 3sin(A+ B + ()
Itis giventhat A + B + C = 180°
~cos3A+cos3B +cos3C =3cos180°
(b)

We have,
|BD|=1(4+2i)—(1-2)|=V9+16=5
Let the affix of A be z = x + iy. The affix of the
mid point of BD is (5/2,0).
Since the diagonals of a parallelogram bisect each
other. Therefore, the affix of the point of
intersection of the diagonals is (5/2,0)

D(4+2i)

=-3

c

A(x +iy)

We have,

EA =2 EB el™?2

= EA = 2 EB(-i)
3

= 72— (5/2+0i) = 2(—5—2i) (i)

(@)

-x’4+ax+a=0

=> x’—ax—a=0

Letf(x) =x?—ax—a

B(1- 2i)

3+3'
> +3i

f)<o
=2>1—-a—-a<0
=>1<2a

=>a>=

2
()
Let a and S are the roots of the given equation
Cc

Then, a + f = —gandaﬁ =-

a

922

923

924

1

Also given, a + = % + 5

(a+B)?—2ap
= @22
-

2c/a c/a
b
-t -2

2a

(a)

Since roots are real.

o {2(bc + ad)}? = 4(a? + b?)(c? + d?)

= 4b%c? + 4a®d? + 8abcd
= 4a%c? + 4a®d? + 4b?c?
+ 4b2%d?

= 4a%d? + 4b?*c? — 8abcd = 0

= 4(ad — bc)*> =0

= ad = bc
=>a_c

b d
(b)

1-w+w?)’+1+w-—w?)’

= (—2w)® + (—2w?)>

= -32w3w? - 32(0w®)3w

= -32(w? + w) =32

(b)

Clearly, |z + 1| = |z — 1]

Represents the perpendicular bisector of the

segment joining A(—1,0) and B(1,0) i.e. y-axis
z—-1 T

arg (73) =3

passing through A and B and lying above x-axis

such that angle in the segment is /4

It is evident from the figure that point Q satisfies

represents the segment of the circle

both the conditions
Y
Y
P
450
X 0 X
A(-1,0) -] ..--"B(1, 0)
¥

Let the affix of Q be z = iy, y € R. Then,
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925

926

927

928

X y > 0]
Hence, z = (\/E + 1) [
(9
It is given that , B are the roots of the equation
x2—ax+b=0
csa+f=aandaf =b
> a2+ p%2=a%-2b
s>a’+p2=ala+p)—2b

= A4,

=aA1

_Aob An — (Zn+ﬂn AZ = q? +’[)>2]
Ay =a+fand 4, =2

Clearly, it is obtained from option (c) by replacing
n by 2
Now,
ady—bAn = (a+p)(a"+p") —apla"™
+ 'Bn—l)
S alA,—bA,_;=a"+pl =4,
(a)
Let a, B,y are the roots of the given equation.
Then,

a+p+y=-p
af + By +ya=—q
And affy = —r

Now,pq = (a + B +y)(aB + By + ya)

=0+ py)|aB +y(a+B)] (~a+ B =0isgiven)
= afy

=—r

v x*—8x2-9=0
>x*—9x2+x2-9=0

> x2(x?2-9)+1(x*-9) =0
> x2+1)x%>-9) =0

= x = =+i,43

(b)

1+a_1(1+ 41r+_ ) 411)
> =3 cos—-+isin—

_12 Zn( 27T+' . 27‘[)
=5 2cos—|cos—-+isin—
_ 1( 21'[+‘ . 271)
=—5|cos5-+isin
_ (1+a)3"_<—1)3"< 2n+_ _ 2n>3"
. > =13 cos -+ isin—
D"
= 23n
929 (b)

Now,a?—-3a+2=0

=a=12 ..()

anda’?—-5a+6=0

=a=2,3 ..(i)

>a—-2—-r=0

Ata =2 [common value from Egs. (i) and (ii)]
r=0

So,a+r=2

(<) )
Given, (a =+ 1b_o) = (
Leta=0

And b=1

1V 1y
—) =(==]) = 1000
(10) (100)

= 107*=10"% =103

930

y
2+ )" =1000
10 100

= x=-3, y——z

Now, i—§=—§+z=§
931 (c)

We have,

Z1 T Z4 =2y — Z3
>2z1+2z3=2,+ 2,
Zytz3 Zt 2z
2 2
= Affix of the mid point of AC is same as that of
BD
= AC and BD bisect each other

D(zy) C(z3)
A(zy) B(zy)
Zy — 73 T
Also, ( ) 4z
So,arg P 13
= £LBAD = z
)

Thus, ABCD is a rectangle and hence a cyclic
quadrilateral also
932 (a)

We have,
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933

934

935

936

937

x> +2<3x<2x*?-5
=>x?2—-3x+2<0and2x?—-3x—-5>0
> (x—1)(x—2)<0and (2x —5)(x + 1) = 0

5
=>1<x<2 ande—loerE

There is no value of x satisfying these conditions
()

Let f(x) = =3 + x — x?

Now, D =12-4(3)=-11<0

Here, coefficient of x? < 0

~ fx) <0

Thus, LHS of the given equation is always positive
whereas the RHS is always less than zero

Hence, the given equation has no solution

(9
4.9%°1 = 3,/(22x+1)

2x+1_,
= 32x—2—1 =22

2x-3

= 32x—3=ZT
2x-3 2x-34 2

:27:(3 7 )

=2x—3=0

) _3

o x_2

(9

Given equation is x2 + (2 + A)x — % (1+2)=0.
Let a and f are the roots of the given equation.
> ¢ +f=-(2+2 andap = - ()

Now, a? + % = (a + B)? — 2ap

> a?+ 2= [~ + )2 +282

> a?+p2=2+4+414+1+21=212+51+5
Now, we take the option simultaneously.

= Itis minimum for 1 = %

(a)

Since, 2 + iv/3 is a root of equation x2 4+ px + q =
0. Therefore, 2 — iv/3 will be other root.

Now, Sum of the roots = (2 + iV3) + (2 — iV3 )=
-p

=>4=-p

Product of roots = (2 + iv3) + (2 — iW/3) = q
=>7=q

Hence, (p,q) = (—4,7)

(b)

Given equation is

1 1
4% — 372 = 3%"z — 221
1 1
= 2% 42271 = 32 4 3772

2x 1 — X—l
=22 (145)=3"23+1)

938

939

940

= 22"; = 3x_%.4

3
= 2273 =37

Taking log on both sides, we get

(2x —3)log2 = (x—%)logS

= 2xlog2 —3log?2 =xlog3—%log3
= xlog4 — xlog3 =3log2—;log3

= xlog (g) =log8 —log3V3
= log <f)x = logi
3 3v3
4\ _ 8
-4 5%

- (3)

S 3
SX = 2
(d)

We have

X3 —7xY3 +10=0

=>x1/3=2,x13=5=2x3=2xY3=5=>x%
= 8,125

(b)

LetP = (1+20)(1+23)(1+22..(1+28")

Then,

(A-z)P=(1-2"")
1— on+1 1— 2427
~p= ) _ (z5)
1—2z, 1—2z
£\ 2N
P_l_(_é) . _1_i. 2 _ L
SPe=——m — [Py
2
2 (D" ()*"
:>P_1+i{1_ 22n
( 1
(1—l)(1—?>,lfﬂ,>1
= P = 21
(1—i)(1+1), itn =1
( 1
(1—i)(1—7>,ifn>1
>P=4 . 2
KZ(l—l') Jifn=1
(d)

Since, ABC is a right angled isosceles triangle

© BC=ACand2C =7
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942

943

A (zy)

B (z3) C(z3)
By rotation about C in anti-clockwise sense
CB = CAe'™?
= (32 —33) = (31 — 33)e
=i(z—53) (ve™?=1i)
On squaring both sides, we get
(32 —33)% = —(51 — 23)*
= 25+ 22— 23,53 = —3% — 22 + 22,23
= 37+ 35 — 22,3,

= 22123 + 22,33 — 235 — 2312,
= (81— %2)% = 2[(3123 — 33) — (2122 — 22%3)]
= (31— 32)% = 2(z1 — 83) (33 — 37)
(b)
Given equation is
(a+Dx?—(a+2)x+(@+3)=0

in/2

Since, roots are equal in magnitude and opposite
in sign

- Coefficient of x is zero ie,a + 2 =0

= a=-2 (1)

~ Equation is
(—2+Dx*—(-2+2)x+(-2+3)=0
> —x?+1=0
= x=41 ..(ii)
Only option (b) i.e., + %a satisfies Egs. (i) and (ii)
(d)
Given, log,;log;x =
= (logz x) = (27)*/3
= x = (3)3
=>x =27
(d)

3m

v oarg(z — 3i) = arg(x + iy — 3i) = 7

3mn
= x<0,y—-3>0 ( T isin Il quadrant)

y—3_t 31
x an4

= y=—x+3..()
Vx<O0Oandy >3
andarg(2z + 1 —2i) = arg[(2x + 1) + i(2y —
T
2)] =7
=>2x+1>0,2y—2>0 ( % is ianuadrant)
i

2y—2_t
C 41 g
> 2y—2=2x+1

1
3
=3

-1

=1

944

945

946

947

> y=Xx +§,Vx > _71,31 >1  ..(i0)
From Egs.(i) and(ii)
Y

©,3)

-1/2
It is clear from the graph that there is no point of
intersection
(a)
We have,
x2+2<3x<2x?-5
= x2+4+2<3xand3x <2x2 -5
=>x?2—-3x+2<0and2x?—-3x—-52>0
>x—-1Dx—-2)<0and 2x —=5)(x+1)=0
=>1<x<2andx € (—o,—-1] U [5/2, )
But, there is no value of x satisfying these two
conditions
(9
ax?+2bx+c=0
= ax?+2Vacx+c=0

> (Vax+v0) =0 >x uhAd

= aa = af
Now, cx? + 2bx +a =0
= cx?+2Vacx+a=0
= (Vex +va)’ =0
@ —a
T T Ve

ax =af =cy =cb

> X

= =>cy=c6

(9
The function f(x) = log(x? — x — 2) is defined for
x2—x—-2>0=>x<-lorx>2 ..(i)

Now,

9x2 —18|x| +5=10

= 9|x|>? —18|x|+5=0

= (3lx]|-1)@3|x|-5)=0

= |x| =1,5/3 = |x| = +1,45/3

Thus, roots of x? — 18|x| + 5= 0are + 5/3,+1/
3.

Clearly, a root of the above equation lying in the
domain of the definition of log(x? — x — 2) is
-5/3

(d)

Since, @ and 8 are the roots of
Ax24+(1—-Dx+5=0
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948

949

950

951

+ _/1—1 _5
* a ﬂ_ A ,aﬁ_ﬁ,
. a B _4
Slnce,E+Z—5
(a+pB)2—2ap 4
= = —
aff 5
(A-1)%-101 4
51 ~5

= 22-161+1=0

Now, A; +4, =16and 1;.4, =1
A A B A3
‘BT

4+ 2)° =304, + A3)

(1)?
= (16)3 —3 x 1(16)
= 4048
()
Given equation ﬁ + ﬁ = 1 can be rewritten as

x2=2(a+B)x+3af =0
Let its roots be ¢’ and —«'.
= a' +(—a')=2(a+p)

=>0=2(a+p)
=>a+p=0
(a)

Let C = cos8,S = sin 0. Then,
1+C+iS_1+cosH+isin0

1+C—iS 1+cosf—isin6

1+C+iS 2COSZ§+2iSin§COS§

TTHC—15 200528 5 iein®oos®
2 cos E—ZLSIHECOSE

1+C+iS cos§+ising elf/2
= — =
1+C-1iS cosg—isin2

1+C+iS

T e-i0/2

— 0 ..
:—1+C—iS e cosf +isinf
(o)

Given, |z—3| = |z - 5]

= (z-3)Z-3)=(z-5)(z-5)
[on squaring both sides]

= 27+2z=16 = z+z=28
= 2x=28 > x=4
Hence, locus of z is a straight line parallel to y-axis
(b)
We have,
4x + 3 <
2x =5
33
4x +3 —12x + 30 —8(x—;)
<0
2x —5

952

953

054

955

=

(b)

Let a, 8 be the roots of a quadratic and a?, 2 be
the roots of another quadratic. Since the
quadratics remain same.

ca+tp=a’+p% .(»0)
and,a f = a?p? .. (i)
Now,

af = a?p?

s>aflafp—-1)=0=>a=0or,=00r,af =1
If @ = 0 then

B = p? [Putting @ = 0 in (i)]
=pA-p=0=>p=0p=1

Thus, we get two sets of values of a and § viz. a =
0,=0anda=0,=1

Ifa f =1, then

i logey ! [Ptt' =1 @)
a a—a " ulngﬂ—alnl
1 1\°
sa+o=(a+ ) -2
a a
1\° 1
—) —<a+—)—2=0
o a

-1

=>(a+

1 1
>a+—=2or,a+—
a a

sa=1lora =w,w?

Puttinga =1linaf =1, wegetf =1

Puttinga = wina f = 1, we get f = w?

Puttinga = w?inaf =1, wegetf = w

Thus, we get four pairs of values of ¢ and 8

viza=0,=0,a=0,f=1L,a=w,p = w’a
=1p8=1

Hence, there are four quadratic equations which

remains unchanged by squaring their roots

(d)

Given, |z — z1| = |z — 2|

It is perpendicular bisector of line joining z; and

Z3

(a)

Here,a + f =—a, aff=b

11 a*+p?

@ @)

_(@+p)*—2af a*—2b

(ap)? b?
(b)
Given, (x +iy)3 =a—ib
And >—%=k(a® —b?)

x+iy = (a—ib)?
= (a® — 3ab?) + i(b® — 3a®b)
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956

957

958

959

x
= —=qa?—3b?

But >—%=k(a?~b?)

(@)

z1+3,=-1and 3135, ==

As 7, 2, and origin form an equilateral triangle,

we

Qlxg

x = a3 —3ab? y=>b3-3a%b
%=b2—3a2

= a? — 3b% — b? + 3a® = 4(a® — b?)

Ik®|\<

[given]

Q
Il

k=4

3

have, 32 + 25 + 35 = 212, + 2253 + 3351

=> 22+224+0=2,2,+0+0
= (31 +32)* = 3212,
= 1=5bh
(a)
1 1 1
log, n! * log; n! * log, n! ot log,002 1!
_log2 log3 log 2002
“logn! logn! " logn!
_ log(2.3.4 ...2002)
- logn!
log 2002!
- logn!
= % = [+ n = 2002, given]

()

Since, x? + px + 1isafactor of ax3 + bx + ¢
cax3+bx+c=(x?+px+1(x+m)

On
we
l =

equating the coefficients of like powers of x,
get
am+Ilp=0b=pm+landc=m

=>c+ap=0andb =pc+a

CZ

=>b=—;+a=>a2—c2=ab
()

We have,

z—12) 5 d Z—4|_1
z—8il 3 z-8l
Letz = x + iy. Then,

z—12) 5

z—8il 3

= 3|z—12| =5|z— 8|
= 3|(x—12)+iy| =5]x+ (y —8) i|
= 9(x —12)2 + 9 y? = 25 x% + 25(y — 8)?

and,
z

= |z—4| =|z - 8|
>|lx—4+iyl=|x—8+iy|
= (x—4)%+y2=(x—-8)%+y?

960

961

962

963

964

965

>x=6

Putting x = 6 in (i), we get
y2—-25y—-136=0=>y=17,8
Hence,z=6+17ior,z=6+4+8i

(d) _ _

Given equation is 5! — ¢ 7SINX — 4 =

Let eS’"* = y, then given equation can be written
as

yi—4y—1=0=>y=2++5

But the value of y = eS1n¥
takeonlyy = 2 4++/5

= log, y = log,(2 +V5)
= sinx = loge(Z +\/§) >1

Which is impossible since sin x cannot be greater
than 1.

Hence, we cannot find any real value of x which
satisfies each given equation.

(a)

We have,

is always positive so we

Vz =+ \/%{Izl + Re (2)} ii\/%{|2| —Re (2)}|,

1 o .
Ni= (ot ) = VA= 4D
Hence, a = v2i = + (1 +1i)

(b)

Since, 2 + iV/3 is aroot of the equation x? + px +
g = 0, then the other root will be 2 — iv3
. 2+iV3+2—-iV3=—p

= p=-4

And (2+iV3)(2-iV3=q)
= q=7

~ The value of (p, q) is (—4,7)
(a)

Equation of circle whose centre is 3, and radius is
r,is |3 — 3¢|2 =12

= (8 —30)(z — 50) =17

= (5 —30)(Z —3p) =17

= 23 — 2330 — 330 + B3¢ = T°

(a)
> (&) =1 @)+ &) ()
e 3 3 3 3
1 3 34+ 2i
T _Z 3-2 3+
9+ 6i
~ 13
(c)

Given, y = 21/108x(8) = plogs()
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966

967

968

969

:}y:ZIOgZ:‘v;:w

>x=y3

(a)
Since, 1, a,a?, ..., «
n-1

"1 are n,n'" roots of unity

n-1
a”"=0 and,Z(&)r =0
r=0

- Z(z1 +at 2,) (7 + @ 7))

(Iz11% + |al?" |2, |* + 2,272, + 7, a” 2,)

I
M

S =
[l
o

{lz11* + |221* + 2.2, (@) + 2 2, @}

I
M

r=0
n—1 n—1 n—1

= z:|z1|2 + |2,1* + 2,2, Z(ﬁ)r + 2,2, Z a’
r=0 =0 r=0

(d)

Since 8, 2 are roots of x? + ax +pf =0and3,3
are roots of x> + a x + b = 0. Therefore,
8+2=—a8x2=fand3+3=—-a,3%x3=0D
=a=-10,=16,a =—6and b =9

Thus, x> + ax + b = 0,becomes x> —10x + 9 =
0 whose roots are 1,9

(a)
We have,
e jm rRe® i]m LLIC)

>0

and V7 = 4 ’|Z|+§e(z)
—i ’w ,ifIm (2) < 0

~A2i=+(1+i)andV-2i = +(1-1i)

= V2i—V-2i=%2

= |V2i —V=2i| =2

(9

a+b=-a (D)
ab=">b ..(ii)
From Eq. (ii)
a=1 “b+#0
From Eq. (i)

970

971

972

973

974

975

b=-2
(@)

z=(1—icot8)3

= cosec38(sin8 — i cos 8)3

= cosec38 (cos (g - 8) —isin (g - 8))
3 3 . (3
= cosec”8 (cos (7 - 24) —isin (7 - 24))

= cosec38. e_i(37n -24)

= cosec? 8. ei(“_ 7

(a)
Since, one root of the equation

x? + px + q = 0is 2 + /3, then the other root will
be

2-V3
~ Since of roots 2 + V3 +2 —V3 = —p
=>p=-—4

3

And product of roots
(2+v3)(2-V3) =¢
=qg=1

(a)

16 25 81

710g2E+ 510g2ﬁ+310g2%

= 7[4log, 2 —log, 3 — log, 5]
+ 5[21log, 5 — log, 3 — 3log, 2]
+ 3[4log, 3 — 4log, 2 — log, 5]

=log,2=1

(9

w y/5x2 —8x + 3 —+/5x2 — 9x + 4
=2x2 —2x —+/2x2 - 3x +1

Also, (5x2 —8x +3) — (5x2 —9x + 4) =

(2x? —2x) — (2x2 —3x + 1)

>x—-1=x-1

= x = 1is the required value.

(9

We know that ax? + bx + ¢ = 0ifa > 0 and b? —

4ac <0

Now,mx—1+%20

mx?—x+1
- """ >0

>mx’—x+1>0andx >0
Now,mx?2—x+1>0,ifm>0and1—4m <0

orifm > Oandmzi.

. .1
Thus, the minimum value of m is "
(a)

a+b

Given, log, (T) = %(loge a +log. b)
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976

977

978

979

980

. a+b_r
=>a+b—2\/_=0
= +a=+Vb
>a=>»b

(@)

Let a be a negative common root of equations
ax? + bx + ¢ = 0 and cx? + bx + a = 0. Then,
aa’?+ba+c=0andca’?+ba+a=0

= (a—c)a’?+ (c—a) =0 [On subtraction]

>a?-1=0 [« a#c]

>a=+=1

>a=-1 [~ a<0]

Puttinga = —linaa?+ba +c =0,we geta —
b+c=0

(@)

We have,

A+ -1-nH=
1+ w* - w?)(1 - w*+ w?)
_fa+axr-{a-o3"
(14wt - w?)(1 - ot + w?)
@) (—20n
T (1t -0 -+ w?)
@it - (=20"

T (2 0D)(—20)

I n ,if n is even
=2" it = ()"} = {zn 1in ifnisodd
(o)

Let @, —a and B be the roots of x* — mx? + 3x —
2 = 0. Then,

a+(—a)+f=m=>F=m

But,f = misarootofx® —mx?+3x—2=0

-'.m3—m3+3m—2=0=>m=§

)

. x+1 A B
Given, =

@x-1)(3x+1)  (2x-1) = (3x+1)

= (x+1)=ACBx+1)+B2x—-1)

= (x+1)=x(34+2B)+A—-B

On equating the coefficient of x and constant on
both sides, we get

34+2B=1 ..()
And A-B=1 ..(ii)
On solving Egs. (i) and (ii), we get
A= 3 B = 2

57 5
~16A+ 9B = 16(3)+9< 2) =6
- = = =)=
(b)

) 3

x+iy=

2+ cosB+isinb

981

982

983

984

_ 3(24cosB —isinB)
"~ (24 cos0)? +5sin20
6+ 3cosB—3isinb

4 4+ cos?20+ 4cosO +sin%0
6+ 3cos0 —3sin0

~ |5+ 4cos8 ! 54+ 4cosH
On equating the real and imaginary parts on both

sides, we get

_ 3(2+cosH) _ —3sinb
~ (5+4cos0)’ ~ 5+4cosH
9
wox?+y? [4

(5 + 4 cos 0)2
+ c0s20 + 4 cos 0 + sin? 0]

6+3c059
5+4cose 5+4cose
=4x—3
(b)
We have,
|z1| = |zz| = - = |z, | =
= le_l = Zzz_z = e = ZTLZ_Tl = 1
_ 1 1 _ 1
SZ1=— 2y =—,u,Z, = —
1 2 Z, n Z,
Now,
|z + 2z, + o+ zy|l = |20 + 25 + -+ 2]
$|Z1+Zz+"'+zn|:IZ_1+Z_2+"'+Z_n|
1
S|zttt zy|=|—F+—++—
|1 2 nl 7 2, Zn
(d)

Let f(x) = x3 + ax? + b.If f(x) = 0 will have a
root of order 2, then f(x) = 0 and f'(x) = 0 have
a common root
We have, f'(x) = 3x2 + 2ax

2a

Sf@=0=x=0x=-F

Clearly, x = 0 is not a root of f(x) = 0. Therefore,

2a .
X =— ? 1S a common root

Putting x = —Z?ain x3 4+ ax?+ b =0, we get

2a\° 2a\*
(-3) +a(-3) +o=0
= —8a3+12a3+27b=0=>4a2+27b =0
(b)
Given equation is 2x3 — x? — 22x — 24 =0
On putting x = 2, —2 only x = —2 satisfies this
equation
So, x = —2 is aroot of this equation and from the
given options only (b) has this root
()
Let 2y =a+ib = (a,b)
and z, = c—id = (c,—d)
wherea >0 and d >0
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Given, |z1| = |32]

= a?+b?2=c?+d? ..(0)

z31+%; _ (a+ib)+(c—id)

31—32 (a+ib)—(c—id)

_(a+o)+i(b—4d)

“(a—o)+i(b+a)
[a+c)+ib—d)][(a—c)—i(b+d)]

Now,

[@a—c)+ib+d)][(a—c)—i(b+d)]
(a? + b?) — (c? + d?) — 2(ad + bc)i
a?+c?—2ac+b%+d?+2bd

B —(ad + bc)i ¢ Ea. (i
"~ a?+b%—ac+bd [from Eq. (D]
(e1tz7) is purely imaginary
(31~22)

Alternative , Assume any two complex number
satisfying both conditions, 3; # 3, and |3;| = |2,|
Letz; =2+1i,3, =1—2i,

. Z1+z2= 3—i x1_3i:—&=—i
z21—3, 1+43i 1-3i 10
~ Itis purely imaginary
985 (b)
The roots of the equation ax? + bx + ¢ = 0 are
given by
e —b +Vb? — 4ac
2a

(i) Let b2 — 4ac > 0,b > 0

Now, ifa > 0,c > 0,b? — 4ac < b?

= The roots are negative.

(ii) Let b2 — 4ac < 0, then the roots are given by
X = —b+i,/(4ac—b?) (l _ \/_—1)

2a
Which are imaginary and have negative part. (-

b > 0)
~ In each case the root have negative real part.
986 (c)
Since, the value of function at different points are
f(=2)<0,f(=1)>0,£(0)>0,f(1) <0,(2)
>0
Hence, one root lie in (=2, 1).
~ 2nd rootlie in (0, 1) and last root lie in (1, 2).
“lal=-2,[fl=0,[yI =1
~lal+ B+ Iyl = -
987 (d)
Given, arg(x —a +iy) = g

= tan~! (xza) =%

=

=> y=x-—a
Which is an equation of straight line.
988 (a)

The given equation 33 + 272 + 2z 4+ 1 = 0 can be
rewritten as (z + 1)(3%2 + z + 1) = 0.Its roots
—1, w and w?

Let f(z) = 3198 + 3100 + 1

Put z = —1, w and w? respectively, we have
f(=1) = (=1 + (=1 + 120

Therefore, —1 is not a root of the equation f(z) =
0

Again, f () = 0% + 0190 + 1

= (03)%61w? + (03)Pw + 1

=w?+w+1=0

Therefore, w is a root of the equation f(3)=0
Similarly, f(w?) =0

Hence, w and w? are the common roots

(a)

We know that,

||le - |Zz|| < lz1 + 23| < |z4] + | 23]

So, greatest and least value of z; + z,, wherez; =
24 4+ 7i and |z,| = 6 are 31 and 9 respectively

(b)

Here,a + B = —Zand af :2

' _1,1_<B_ b
Sum of the given roots= ~ 5T w
And product of the given roots= %% ==

~Required equation is
x% —(sum of roots)x +product of roots=0
, , b a
>x“+-x+-=0
c c
= cx?+bx+a=0

(d)
log, log, log, 256 + 2log /7 2

1
— 4
log, log, log,(4) +210g2\/§
=log210g24+10g22
=log,2+4=14+4=5
(d)
z1 z; 1
For collinear points |z, Zz; 1| =0
zz3 zz 1
1+2i 1-2i 1 4i 1-2i 1
2+3i 2-3i 1{=|6i 2-3i 1|[C
3+4i 3-—-4i 1 8i 3—-4i 1
- (= (]
=2i —=1+i O
=|-2i -1+i 0/=0
8i 3—-4i 1
[R1 = Ry — Ry, Ry » Ry — R3]

(d)
Discriminant (D) = (—2\/3_’)2 + 88
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994

995

996

997

998

=100
=107
= Roots are real, rational and unequal

()
Here,a+ﬁ+y=%=2,aﬁ+ﬁy+ya=3
And afly = 4

We know that

a?B? + f2y? + y2a?

= (af + By +ya)* — 2(apy)(@+ B +v)
=@B)¥-20@2)=-7

(d)

We have,
|k — 7127,

z1 —kz,
= |k —z12;| = |z — kzy|

= |k _le_2|2 =|z; — kZz|2

= k% +|2,2,|*> — kz,Z, — kz,2,

= |z1|* + k?|2,|? — k z, Z, — kZ; z,

= k% + 21122312 = |24]* + k3|2, )?

= k2(|z51* = 1) = 1z11*(1221* = 1) = 0

= (k% — |12z, — 1) = 0= |2,]> = 1 = |z,]

=1
(d)
1

Letz = —

i—-1

s (Ly_-_t __ 1
Then, z = (1—1) T oi-1 T it1
()

Since, @ and B are the roots of ax? + bx + ¢ = 0.
Cc

Then,a+ﬂ=—§anda[3=—

a

Let the roots of cx? + bx + a = 0 be a’, ', then

/3 T/3
B (z3) C (z3)
. R — E ei1‘[/3

. T . .
By rotating 5 in clockwise sense

in/3

(D)

= (23 —31) = (32 — z1)e

999

100

100

100

100

100

100
6

Also, (21 — 3,) = (33 — 3,)e ™3 ..(ii)
On dividing Eq.(i) by Eq. (ii), we get
(23 — 31) _ (22 — 21)

(31— 32) (33— 22)

= 22432432 =312, + 3,583 + 335,

(@)

Let x — a be the common factor of x? — 11x +
a = 0 and x? — 14x + 2a = 0. Then,
a’?—1la+a=0 ..(i)

and,a®> —14a +2a=0 ..(i0)

Subtracting (ii) from (i), we get
3a—a=0=>a=a/3

Putting a = a/3 in (i), we get a = 0,24

(<)

Let O, G and C be the orthocenter, centroid and
circumcentre respectively, then

zy+2z;+2z3 2x0+1(z)

3 3
z=2z1+2z, +2z3

=
(a)
Let f(x) = ax? + 2bx — 3c and f(x) = 0 has non-
real roots, f(x) will have the same sign for all
values of x.

Also,%< (a+b)=>4a+4b—3c<0

= f(2)>0

= f(0)>0

=>c<0

(d)

0?1+ w)d -1+ w)o

= 0w (~w?)? - (~w)o [+
= —w (@32 + w2 =0 [
(d)

Let D; and D, be discriminants of x? + byx + ¢; =
0 and x2 + byx + ¢, = 0 respectively. Then
D, + D, = b? — 4c; + b2 — 4c,

= (bf +b3) —4(c, +¢c3)

= b? + b? — 2bb, [~ bib, = 2(c; + ¢y), given|]
= (b;—by)?* =0

=Dy =00r D, 20

= D, and D, both are positive.

(d)

(1+i)2_ 20 2(2i+1) 4. 2
i2i—-1) i2i-1) 42-1 5 5

. Imaginary part is —E

(b)

14w+ w? =0]
w3 =1]

Pagell174




100

100

100

101
0

3x3 —8x%2 + 10
(x —1)*

A B C
G-D G-D? ' G-1?
D
(x —1)*
= 3x3-8x2+10
=A(x —1)3 + B(x — 1)?
+C(x—1)+D
Equating coefficient of different powers of x, 3 =
A
-8=-344+B = B=1
0=34A-2B+C = C=-7
10=—-A+B—-C+D = D=5
~ Given expression
3 1 7 5
T G- G-

+

Tx—1

(<)

| z — iRe(z)| = |z — Im(3)]
Ifz=x+1iy

Then | x + iy —ix| = |x + iy — y|

Va2 + (y—x0)2 =/ (x —y)2 + y2
or x? =y?

ox = iy
= Re(z) = +Im(z)
= Re(z)+Im(z) =0

and Re (2) —Im(z) =0
(d)
Itis given thata = —1 + i isaroot of x% +

(1 —3i)x—2(1+ i) = 0. Let B be the orther root.
Then,
a+Bf=-(1-3)>F=—-1+3i+1—i=2i
(<) .

Letz — 1 =re'™

~ (x—1)+iy=r(cosa+isina)
ari=(x—-1)2+y?

andtana = Ll

The expression
z—1 e®
ei®

— Tei(a—e) + le—i(a—e)
z—1 T
Which is given as real
.~ rsin(a —0) — ;sin(a -0)=0
1

> r——=0 =2r2=1
r

> (x—-1D%+y%2=1
Which is a circle with centre (1, 0) and radius 1

(@)

Since,

x+iy—1| _
x+iy+1

101
1

101
2

101

101

101

= Ja-D2+y2=/(x+12+y?

> x2-2x+1+y?=x%+1+2x+y?
= x=0
(b)
Pute—x;rs—x
G-D*+@+D*=16
>y*+6y2+1=8
>yt +6y2—7=0

=y=>x=7-y

>y2=1,-7
=y2=1 (+~y%=—7isnotpossible)
=>y=41
>x=26,8
~ Total number of real roots are 2.
()
We have,
x?>+6 1
50 | —
x%2+6 x> +6
= < —-1lor, =>1
5x
x2+5x+6 x> =5x+6
— < 0or,———>0
5x 5x
(x+2)(x+3)S '(x—Z)(x—3)20
(x—0) x—0

= x € (—o0,—3] U [—-2,0) or,x € (0,2] U [3, )
= x € (—o0,—3] U [-2,0) U (0,2] U [3,0)
(@)
Clearly, P and Q are on the opposite side of the
origin O such that OP = 0Q. Therefore,
OP = 0Q and 0Q = OP '™
= |la+ib| =|c+id|and c + id = e'™(a + ib)
= |la+ib| =|c+id|andc = —a,d = —b
s |la+ibl=|c+idlanda+c=0,b+d=0
= |la+ib|=|c+idlanda+c=b+d
(d)
Here,a+B=—2, aﬁ=£
a a
The required equation is
x? —=5x(a+ )+ QRa+38)Ba+28)=0

5b
> x4 7x[6(a +B)? +[3aB] =0
= x2+2x+[6b—z+£]=0

a a a
= a?x%2+5abx+6b%+ac=0
(a)
1+iV3 _1+0V3 1+iV3
1—-ivV3 1-i/3 1+4+iV3
_(1+i\/5_’)2_ 1+i\/§

1+3 2 2
3 2 T
tan0—7x_—1——\/§——tan§
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101
6

101

101

101

= tané = tan (n—g)

_2m
= 60 —?
(b)
We have, |1 —i|* =2*¥ = (\/f)x = 2%
= 2%/2 = 2%
x

> -—=x=>x=0
D) X X

Therefore, the number of non-zero integral
solution is one

(d)
1+i_(1+i)2__
11 1-i2
N

Since, (i—:) =1 = "=1
Hence, smallest positive integer is 4
(d)
x%+x+1 x 1 .
ol = L T rziga;  londividing] ..(1)
Now x __A4 B

Tox242x41 (x+1)  (x+1)2

> x=Akx+1)+8B

On equating the coefficient of x and constant, we
get

A=1andA+B =0

= A=1 and B=-1

From Eq. (i), we get

x+x+1 . 1 N 1
x2+2x+1 (x+1)  (x+1)?

B c 1 1
= A+ (x+1) + (x+1)2 1- (x+1) = (x+1)2
[given]

> A=1 B=-1 and C=1
Now, A—B=1+1=2=2C
(a)
We have,

1
|x+—|<4

X

1

=>—4<x+;<4

1 1
=>x+;+4>Oandx+;—4<O

X2 +4x+1

x2—4x+1
5>5—>0 — <0

and

X X
=>(x+2+\/j)_(3(c)+2—\/§)>0
nd'(x—z—\/x'a_’)_(yg—2+\/3_’)<0
= x € (-2 —3,-2+V3) U (0,)
and, x € (—,0) U (2 — V3,2 +3)
>x€Q2-vV3,2+V3)u(-2-+3,-2+3)

102
0

102

102

102

(d)

If @ and 8 are roots of the equation x% + 6x — 2 =
0

Then,

a+f=—6=>F=—-6—a

Since a isarootof x? + 6x —2 = 0
cat+6a—2=0

Now,

p=—-6—«a

>pf=—-6—a+0
>p=—-6-—a+a’+6a—-2 [a’+6a—2=

0]
>pf=a’+5a—8
Now,
af=-2
. _—2
b= a
—2+4+2(@*+6a—2
= ( ) [“a?+6a—2
a
=0]
s _2a*+12a-6
b= a
Now,
a+f =—-6and aff = -2
a+'8—3=>1+1—3=> -
af a B ﬁ_Ba—l
(a)
w4+ w(%+§+%+%+...)
/
=w+w(1i32/4)
=wtw=-1 (*14+w+w?=0)
(a)
We have,
|2x—1 5
x—1
2x —1 2x —1
= < —=2or, > 2
X — x—1
4x —3 1
= <Oor, >0
X — x—1
4x — 3

<Oor,x—1>0

=>3/4<x<lor,x>1=x€(3/4,1)U(1,0)
(a)
If one root is 2 — i, then the other root will be 2 +
i
Given equation is ax? + 12x + b = 0

) . —12
W2—i4+24+i=—

a

>a=-3
And 2 - D)2 +1) =7
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102

102

102

102

102

102
9

«ab=—3x (—15) = 45
(d)

Since, f(1)+ f(2)+f(3) =0

f(1), f(2), f(3) all cannot be of same sign.

= Roots are real and distinct.

(d)

We have, t?x% + |x| + 9 > 0 forallx € R

So, given equation has no real root

(d)

Affix of A is z; means that 04 = z, and OF and 0C
are obtained by rotating 04 through g and 7.

Therefore, affixes of B and C are i z; and —z;
respectively. Hence, the affix of the centroid of
triangle ABC is

zy+iz;+(=z) 1 1 ( s

_ tisi ﬂ)
3 =3%1 =3z |cos5 +ising

If 4, B, C are taken in clockwise sense, then the

affix of the centroid is §21 (cos% — isin g)
D(-iz,) C(-2)

Alz) B(zyel ™=iz))

Thus, the affix of the centroid is §Z1 (cos% +

. .. T

1 SIn E)

(b)

Let z = 4 + i when reflected along y = x will
become z = 1 + 4i

When translated by 2 unit z = 3 + 4i

When rotated by angle /4 in anti-clockwise
direction will give

T T
z = (3 + 4i) (cosZ+isinZ)

: L7
Z=\/—7[3—4+l(3+4)]— \/§+l\/E
(b)

Since ¢ and d are roots of the equation (x —
a)(x—b)—k=0
sx—a)x—-b)—k=x-c)(x—qd)
Sxk—-c)x—-d)+k=(x—-a)(x—Db)
Clearly, a, b are the roots of (x —a)(x —b) =0
and(x—a)(x—b)=(x—-c)x—d)+k
~abarerootsof (x —c)(x —d)+ k=0

(<)

We have,

103

103

103

103

103

[x|?—-3x2+3|x|—-2=0

= |x|I2=3x|>?+3|x|-2=0

= (lx] = 2)(Ix]* = Ix| + 1) =0

=S x|=2,x?=|x|+1=0

= x = + 2 [~ |x|®> = |x] + 1 = 0 has imaginary
roots]|

Thus, the given equation has two real roots

(d)

Letz = x +iy. Then,

z2+ 0z =0

>x2—y2+2ixy+x2+y2=0

= 2x% + 2ixy =0
=>x2=02xy=0=>x=0,y€ER

Hence, there are infinitely many solution

(d)

Discriminant of the equation 3x? + 8x + 15 =0 is
given by

D=64—-180=-116<0

So, its roots are imaginary and therefore roots are
conjugate to each other. Therefore, one common

root means both the roots are common.
a 2b 3c

"3 8 15

a b c
= —=—-= -
4

. 5—k (say), k #0

= a=3k,b=4k,c =5k

Now, a? + b? = ¢?

= AABC is right angled.

- sin? A + sin? B = sin? C

= sin? A + sin’ B
+sin? € = 2sin?C
= 25sin?90° = 2

(d)

We have,

A-w+ w0+ —-w?+w)

= (~2w)° + (~2 W) = 26 + 26 = 27 = 128
(a)

We have, tan™ (o + i) = x + iy

= a+if=tan(x +iy) ..(Q)
Taking conjugate,
(a+iB =tan(x +iy) ..(i0)

~ tan 2x = tan[(x + iy) + (x — iy)]
(o + iB) + (a —ip)

S ST B + (A= i)
_ 20
11— (o +B2)

1 2a
R G
(d)

Given system of equation is

Pagell177




103

103

X y z .

; b_z - c_2 1 (l)
x2  y? | z% .
;-b—z-l'c—z—l ...(ll)

2 2 2
and -+ + 5 =1 ..(iii)
On adding all these equations, we get
Tl 4 o3 (i)
a2 = b2 2
On subtracting Eq. (i) from Eq. (iv), Eq. (ii) from
Eq. (iv) and Eq. (iii) from Eq. (iv),we get
SNPEI
=>z=2c,y=1bx=za
(d)
Given, log,[log;{log,(logs x)}] =0
= logs{log,(logs x)} =2 =1
= log,(logs x) = 3
= logs x = 43 = 64
= x = 5%
(9
As, 1,a4,a,, ..., a,_41 are nth roots unity
> @-D=x-Dkx—-—a)x—ay)..(x

— an_1)

103

103

n_1
= - @)= @) (¥ = any)

XVl =x""24+  x24+x+1
=(x-a)x—az)..(x—ay4)

x" -1
[as x—1
Putting x = 1, we get
1+1+-ntimes=1—-a;)(1—ay)..(1-

an-1)
> (1-ap)@—-ay)..(1—-a,_.1)=n

=x" x4  4x+1

(d)
4
Y
(b)

q-rx*+T-px+@-q =0
= (q-1x*+T—-q+q-px+@P-q =0
>@-1rx*=(@-Mx—@pP-x+(P—-9q) =0
>@-Mxx-D-@P-x-1)=0
Sx-D{@-7mx—-@P-93}=0

p—q

q—T'

=>x=1,
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