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Complex Numbersand
Quadratic Equations

4 ‘
‘ J
If o and P be the values of x in m? (x> — x) + 2mx

+ 3 =0 and m, and m, be two values of m for
which a and B are connected by the relation

o B_4 P om)

m
_+_:—.Thenthevalueof—1+— is
B o 3 m2 m1
@6 ® & © —~ @ -3

68 3

Ifa, b,c € Rand the equations ax 2 tbx+c=0,
a # 0, hasreal roots o and [3 satisfying o <—1

b
i =” Tricky

a ]

c
andB>1,then1+;+

(a) positive (b) negative

(c) =zero (d) None

If the roots of ax? + bx + ¢ = 0 are sin a and cos
a for some a, then which one of the following is
correct?

(@) a?+b*=2ac (b) b*—c%=2ab

() b*—a?=2ac (d) b*+c*=2ab
If|lz—2|=min {z— 1|, |z— 5|}, where z is a complex
number, then

3

7
@ Re)=3 (O Re@=7

(¢) Re(z) e {%,%} (d) None of these

Let x; and y; be real numbers. If z; and z, are
complex numbers such that |z;| = |z,| = 4, then

Xz, fylzz\ZJr 12, +x122|2=
@ 32(x2+y?)
(b) 16(x;>+y,?)
(© 4(X12+Y12)
) 32(x2+y D) |z, + 7,
(1-mi ~r—i)

O e .20
If z 4(l + i) k\/;+i 1+\/Eij,then

|z]
amp(z) equals

@1 ® r @© 3= (@4

10.

11.

12.

If my, m, m; and my respectively denote the
moduli of the complex numbers 1 +44,3 +i, 1 —i
and 2 — 3i, then the correct one, among the
following is

(@ my<my<mz<my

(®) my<m3<my<m

(© mz<my<my<m

(d) mz<my<my<my

Ifboth the roots of k(6x? +3)+rx +2x> —1=0 and

6k(2x> +1)+ px+4x* —2=0 are common,

then 2r— p is equal to

@ -1 (b 0 (o 1 d 2

For the complex numbers z, and z, if

1=z, [ =2~ 2 P= k(-] 2 ) (-] 2, [*)

then ‘4’ equals to

@1 (b -1 (© 2 (@ -2

The principle value of the arg (z) and | z | of the
11

complex number z= 1+ cos (TT[) +isin [%} are

respectively.

@ 200 f] © -5 e ]

21 T b1 b4
() 9 , 2€0S [E] d - e 2cos [Ej
If L #pwand 3% =51-3, H2 =5u -3, thenthe

. A .
equation whose roots are — and s
u

@ x2-5x+3=0 (b) 3x*+19x+3=0
(© 3x%-19x+3=0(d) x> +5x-3=0
Ifone root of the equation (/—m)x2+ /x+1=0

is double the other and / is real, then what is the
greatest value of m?

9 9 8 8
(€)) 3 () 3 (© 3 (d) 5



Complex Numbers and Quadratic Equations

13.

14.

15.

16.

17.

18.

19.

20.

(1 -)4n+5

What s equal to, where  is a natural

number and ; = \/?1 ?

(@ 2 b 2i (¢ 2 d) i

If (a+ib) (c+id)e+if)(g+ih)=A+iB,then
(@ + D)+ d) e+ )&+ )=

(a) A%+ B? (b) 4%>-B?

(c) 4° (d) B?

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

then its perimeter is * Critical
Thinking

@ 245 ® 6/2 © 45 @ 65
If|zl|=|22|= ........... |Zn|=1,thenthe
value of‘zl +Zy Fe Zy | —

1 1 i

— +t—+........ + IS’

Zl Zz Zn
(@ 0 by 1 (o) -1 (d) None
The real roots of the equation x2 +5 |x[+4=0
are
@ {-1,-4; (b) {1, 4}
© {4, 4} (d) None of these

The locus of a point in the Argand plane that
moves satisfying the equation

|z—1+1|—-|z-2-1|=3:

(a) isacirclewithradius 3 and centreatz= %

(b) isan ellipse with its fociat | —iand 2 +1
and major axis =3

(c) isahyperbola with its fociat 1-iand 2 +1i
and its transverse axis =3

(d) None of the above

If both the roots of the equation x>—2kx +k?—4=

0lie between —3 and 5, then which one of the

following is correct?

(@ —2<k<2 (b)
(© -3<k<5 (d)
What is the value of

4n+3 9
(—\/—_l) " +(i41 +i7257) ,WhereneN?

@ 0 @® | (o i d —i

-5<k<3
-1<k<3

21.

22.

23.

24.

25.

Thepoints zy,z,, z3, z4 in a complex plane are
vertices of a parallelogram taken in order, then
@ z1+z4=2zp+23 (b) zi+z3=2p+24

(©) z1+zy =2z3+2z4 (d) None of these

1
Consider f(x)=x*—3x+a+ ;,aeR—{O},

such that/(3)> 0 and f(2) <0. If o and B are the
roots of equation f(x) = 0 then the value of o> +
B2 is equal to

(a) greaterthan 11

(b) lessthan 5

© 5

(d) depends upon a and a cannot be
determined.

If z in any complex number satisfying

|z—1|=1, then which of the following is
correct ?

(@ arg(z—1)=2argz
(b) Z2arg(z)= %arg(z2 -7)

() arg(z—1)=arg(z+1)
(d) argz=2arg(z+1)

1

If y=2+ then

4+
4+

(@ y=6 (b) y=5
© y=6 ) y=+5

If 0 <a<b<cand the roots a, B of the equation

ax2 +bx +c =0 are imaginary then incorrect
statement is

@ [al=IB]
© [BI<1

" ( n) :
sin—+i| 1—cos—
6

(b) |o|>1
(d) None of these

26. Whatis | __0 ==7‘ Tricky

T T | [ ]
sin—i(l —cos)
6 6

where ; = /-1, equal to?

@ 1 ® -1 (o i d —i



27.

28.

29.

30.

31.

32.

33.

13
. .n+l
The value of the sum Z(ln +it ); where

n=]
i=+—11s:
@i (b 4 (© 0 (d i-1
Ifthe roots of the equation x> —ax +b= 0 are real
and differ by a quantity which is less than
c(c>0), then b lies between

2 2 2 2 2 2

- a a“+c a
a and — (b and —
(a) 4 (b) 2
2 2 a2
(c) and e (d) None of these

For the equation ‘xz ‘ + |x| —6=0, the roots are

(2) One and only one real number

(b) Real with sum one

(¢) Real with sum zero

(d) Real with product zero

Ifzy, z, and z; are complex numbers such that
1 1 1

e —
Z zy Z3

|21] =|z2| = |z3] = =1,

then |zl +2, +Z3| is

(a) equaltol (b) lessthan 1

(c) greater than 3 (d) equalto3

Ifthe roots of the equation ax?> —bx + ¢ =0 are a,
{3 then the roots of the equation

b2ex? —ab*x+ a3 =0are ﬂ?’ Tricky
| [ ]
@ 1 1
a >
o+ of B3 +af
1 1
(b)

oc2+(xB’ BZ-I-OLB
1 1
© (x4+ocB’ ]34+OLB

(d) None of these
What is the real part of (sin x + i cos x)?

wherei = \/?1?

(@) —cos3x (b) —sin3x
(¢) sin3x (d) cos3x
Suppose the quadratic equations

x2+px+q=0 and x2 +rx +s =0 aresuch

34.

35.

36.

37.

Objective Mathematics

thatp, q, r, s arereal and pr=2(q + s). Then

*A Critical
Thinking
(a) Both the equations always have real roots.
(b) Atleast one equation always has real roots
(c) Both the equation always have non real roots
(d) Atleast one equation always has real and
equal roots.

. T
Ifz=1+ 1tana(—n <a< _E) , then polar form

of the complex number z is: §‘\T°u9h"Ut

&

(€)) (cos o, +isina)
cosal

(b) [cos (m+ o) +isin(m+ o)
—cos a

(©) [cos (2m+ o) +isin(2m+ a)]

cos o
(d) None of these

If the roots of ax2+bx +c=0 are the
reciprocals of those of /x% + mx +n =0 then
a:b:c=

(@ n:m:/
(c) m:n:/

(b) /:m:n
(d n:/:m
Let A € R . Iftheorigin and the non real roots of

22 +2z+ )\ = 0 form the three vertices of an
equilateral triangle in the argand plane. Then A is

2
@1 ® 3 © 2
If a, B be the roots of the equation

@ -1

x2—px+q=0 and oy,B; the roots of the

equation x? —qx +p =0, then the equation
whose roots are

1 1 1 1
——t——and —+— ;g
alp  apy ac;  BP;

@ pgx? —pgx +p +q* +4pq =0
() p’a®x*-p?q*x+p>+q° —4pq =0
(C) p3q3x2 _p3q3x+p4 +q4 _4p2q2 -0

@ (p+rax?-(p+qx+p>+q’+pg=0



Complex Numbers and Quadratic Equations

38.

39.

40.

41.

42.

43.

44.

If m and n are the roots of the equation
(x + p) (x + g) — k=0, then the roots of the
equation (x—m) (x—n)+ k=0 are

1 1
(a) Pandg (b) ;and ;
() —pand—g (d) ptgandp-gq
What is the argument of (1 — sin) + i cos6 ?
*3 Critical
Thinking
(2) ® T+
) ——— 242
2 2
n_ 8 o .8
© 372 @ 373
If o= Zl and| ® |=1, then z lies on
z——1I

(a) anellipse (b) acircle
(c) astraight line (d) aparabola
z, and z, are the roots of 322+ 3z+ b=0. If O(0),
A(z,), B(z,) form an equilateral triangle, then the
value of b is
@ -1 (b) 1
© O (d) does not exist
Let A)A| A A A A  be a regular hexagon
inscribed in a circle of unit radius. Then the
product of the lengths of the line segments
A0A1’A0A2 and AOA4 is

343

3
@7 ® 3303 @

The values of £ for which the equations

X2 —jx—21=0 and x> -3kx+35=0 will
have a common roots are:

@ k=4 (b) k=+1
© k=+3 d) k=0

If o, B arereal and %, B2 are the roots of the
.22 ,_ 1
equation a“x“ —x+1-a*=0| —=<a<1|and

NG

B2 % 1,then p* =

~a’ (© 1-a%(d) 1+a’

2, 1
(@ a” (b =

45.

46.

47.

48.

49.

50.

51.

52.

A51

If|lzl=max {|z—1]|, |z+1]|} then

*8 cCritical
Thinking
1
@ lz+7=> () z+z-1

© Jz+z|=1 (d) None of these
The value of a for which the sum of the squares

of the roots of the equation 2x> -2(a-2)

x—(a+1)=0 is least, is

(@ 1 b)) 32 (¢) 2

If A=|x eIR: x>+ 6x—-7<0} and
B= {x e IR:x?+9x+ 14 >0}, then which ofthe
following is/ are correct?

L. (AnB)=(2,1)

2. (AB)=(-7,-2)

Select the correct answer using the code given
below:

(@) 1only (b) 2Only

(c) Both1land2 (d) Neither 1 nor 2

If the roots of the quadratic equation

(d) None

x2 + px+qg=0 are tan 30° and tan 15°,
respectively, then the value of 2 + g —p is

@2 ® 3 (@© 0 d 1

The greatest and the least absolute value of
z+1,where |z +4] < 3 arerespectively

(a 6and0 (b) 10and6

(¢) 4and3 (d) None of these
Ifzandw are two non-zero complex numbers

such that |Z(D| =1 and Arg(z)- Arg(®) :g’

then zw is equal to
@ -1 (b 1 © -1 (@ i
If o,B,y and a, b, ¢ are complex numbers such
b
that — + b + L yiand 24242 =0,
a b ¢ a B v
2 BZ 2
then the value of — t 5+t is equal to
a b2 c
@ 0 b)) -1 (© 2 (d -2i

65
k=33 8/ ¢

—
—

S

@ 1+i () 1-i () 1+L2(d)

NG



53.

54.

5S.

56.

57.

58.

59.

If o, B are roots of ax? + bx + b = 0, then

\/E+\/E+\/E is (b2 >4ab, a and b are of
B a a

same sign)
(@ o0 by 1 (© 2 (d) 2\/5

1
Letx+ — =1and a, band c are distinct positive
X

' x4 +L xb +L
integers such that L + o

1
+ [xc + —Cj = 0. Then the minimum value of
X

A
HEN

(@tbtcis sésg Tricky
@7 ® 8 © 9 Hd 10
Ifz is a complex number such thatz + |z| =8 + 12i,
then the value of |z2| is equal to
(@ 228 (b) 144 (c) 121 (d) 169
A value of b for which the equations

x> +bx—1=0

¥ +x+b=0
have one root in common is
@ 20 -3 © s @ 2
The set of all real numbers x for which
x2—[x+2]+x>0,is
(a) (— oo,—2) v (2, oo)
® (oo2)o(2.0)
© (~oo-1)u(l,»)
@ (2.0)
Ifnis a positive integer greater than unity and z
is a complex satisfying the equation z" =

(z+1", then

@) Re(z)<2 (b) Re(z)>0

(©) Re(z)=0 (d) zliesonx=-— %
For what value of ), the sum of the squares of
the roots of 52 +(2+x)x_%(1+x) -0 is
minimum ?

@ 32 b 1 () -52 (d) 114

60.

61.

62.

63.

64.

65.

66.

67.

Objective Mathematics

If Re(z—:j =0, where 2=x +iyisacomplex
z

number, then which one of the following is
correct?

@) z=1+i b) |z|=2
© z=1-i @ |z =1

1
- 2 + +o=
If N is one of the roots of ax* + bx + ¢

0, where a, b, ¢ are real, then what are the values

of a, b, ¢ respectively? “’# Critical
Thinking

@ 6,-4,1 (b) 4,6,-1

(© 3,-21 (d 6,4,1

If 2x =3 + 5i, then what is the value of
2x3 +2x2 —Tx + 722

@ 4 (O 4 () 8 (d -8
2

Ifx bereal and b<c, then —be lies in
Xx—b-c

(@ (b,c)

(b) [b,c]

(C) (—oo,b]U[C, OO)
(d (ow,b)uU(c o)
If the roots of the equations px” + 2gx + =0 and

gx> =2 pr x+q=0 bereal, then

@ p=q (b) ¢*=pr
(© p'=gqr d) #=pr
x2 -3x+4

The solution set of >1, xeR,is

x+1
@ G, +x) (b (L Du@, +x)
(©) [-1, 1]U][3, +) (d) None of these
If z,, z, are complex numbers such that Re(z,)
= |z, —2|, Re(z,) = |z, 2| and arg (z| —z,) = W3,
then Im(z, +2z,)=
@ 2/3 b 4/3
(©) 2/43 @ 3

Let z; and z, be complex numbers such that

71 +1(Z;)=0 and arg(zzy)= g Then

arg(z))is

T
@ =

7 o © 5 @



Complex Numbers and Quadratic Equations

68.

69.

70.

71.

72.

73.

74.

75.

76.

Ifz)] = 1, [z5] = 2, |z3| = 3 and 92,2, + 42,2,

+ z,z3|= 12, then the value of [z| + z, + z5] is
A .
===’ Tricky
L[]

@ 3 ® 4 () 8 d 2
If z= /3 +1, then the argument of z2¢* 1 is equal to

s i T b
@5 & ¢ © . @3
The solutions of the equation 22(1 - 22) =16,
z € C, lieon the curve

e

© E=3H+2 (@ =2

Let z and w be two distinct non-zero complex
numbers if |z?w — [w|?z=z—w, then

@ w=z? b) zw=2

(©) zw=1 d w=7

If (x2 + 5x + 5)* 75 = 1, then the number of
integers satisfying this equation is

@2 b 3 () 4 d 5
Rational roots of the equation 2t + 3% — 1142
+x+2=0are

@ k=1

|
S}

(@) % and 2 (b)

1
(© > 2,3,4 d)

The solution set of the equation
pq)cz—(p-i-q)zx-i-(p—i-q)2 =0is

(a) {ﬁ,i} (b) {pq,ﬁ}
q p q

© {i,pq} (d) {”—””’—“’}
p p q

The roots of the equation [2x — 1|2 =3 2x -1

+2=0are
1 3
-=,0,>
(b) { : 2}

1 1
(a) {_55075}

31 1 3
(C) {_5,5,0,1} (d) {_5’0’1’5}

9
If one root of the equation /x2 +mx +n=0is 3

:2: 5_2

= N =
Bl A=

e m |/
(/, m and n are positive integers) and — = —,
4n m

then / + n is equal to

@ 8 G 8 @© N @ %

71.

78.

79.

80.

81.

82.

83.

If the roots of (a® + b%) x> — 2 (bc + ad) x +
A+ d> =0 are equal, then

L
© 422 A a+b=c+d
d ¢

If the point (x, y) satisfies the equation
x+i(x-2) . 2y+i(1-3y)
—i=

- - ,thenx + y =
3+i i-3
(@ 4 by 2 (0 0 d 2
1—i 2022 1+i 2021
(™ (-
1+i 1-i
(@ -4 (b) i ¢ i+1 (d 1i-1

1—10i cos 6
If 1103 isin 0 is purelyreal then one of the

*A critical
Thinking

values of 0 is

T 7T T
(€)) (b) A (© 3 (d) By

If z,z,—z,—7 forms a rectangle of area 2./3

ol a

square units, then one such z is

(@) %Nﬁ (b) —ﬁzﬁ
© §+g @ B +2m

Letz e Cand i=v-1,ifa b, c € (0, 1) be

such that a> + b* + =1 and b + ic =
1+iz
(1 + a) z, then —=
1-iz
a+ib b a—ib
@ l1+c¢ ®) l+c¢
a—ib a+ib
© (@
1-c¢ 1-c

Ifthe conjugate of (x + iy) (1 —2i) is (1 + i), then

+iv=1-1i xX+iy=
@ x+iy=1-i (b) y =2
xX—iy= 1= d) x-1i —u
© U WCTRC) SR



84.

85.

86.

87.

88.

89.

90.

91.

If a+bi=——, then (a, b)=

-1 -1 11
(a) (7»7) (b) [5»5)

1 -1 -11
o33 0 [34)
2n+1

z i
The value of { Z zsz is

m=1
@ i (b -i (© -1

O—0z

If
1—

107 92.

is purely real where o= + i3, f = 0

and z # 1, then the set of the values of z is

@ {z:H=1}

b) {z:z=7%) 94.

©) {z:z#1}

d {z:lz=1,z#1}

Let a complex function be defined as
g(z)=z-z.Ifg(zw)=g(Z w), then
(a) zispurelyreal

(b) wispurelyreal

(¢) ois purelyimaginary

(d) atleast one of (a) or (c) is true 95.

Ifz=x+iy, x,y € R and the imaginary part of

zZ—i
@ x+y+1=0

(b) x+y+1=0,(x,y)=(0,-1)

() x2+)y2—x+3y+2=0

(d) x2+y2—x+3y+2=0,(x,)#(0,-1)
IfC is a point on the straight line joining the points

A (-2 + 1) and B (3 — 4i) in the Argand plane 97.

C .
and CB 2 then the argument of C is
(a) tan! 3 (b) tan' 2 - n
(¢) tan'2 d n- tan '3
Let z; and z, be complex numbers such that
. _ n
7 +1(Z;)=0 and arg(zz;)=—. Then
3 98.
arg(z;)is
LI LI
@3 ®r ©5; @5

@d 1 93.

- is 1, then the locus of z is 96.

Objective Mathematics
Ifa>0andz=x+ iy, then

10gc052 0 |z —a| > logcosz 0 |z - ai|,(6 € R)

implies Critical
Thinking

@ x>y (b) x<y

(¢) x+y=cosb d x+y<0

%f z=3+ i, then the argument of z2¢% 1 is equal
0

I ' X T Qo =
@3> ® T O @3
The solutions of the equation z%(1 — z%) = 16,
z € C, lie on the curve /V,SA‘\TOUQh"Ut
(a) |z|2= 1 b) lzI= £7|
© [F=3E+2 () k=

z, = (2, -1) and z, = (6, 3), then
amp{zl —Zz\ _
Z] +Z2

w o (3o fu(3)
(c) 3%+tan_1 [%) (d) %Han’l(%j

If (x2 + 5x + 5)* " 3 = 1, then the number of
integers satisfying this equation is

@2 (b 3 () 4 d 5
If the roots of (a + b%) x>~ 2 (bc + ad) x +
A+ d*=0are equal, then
a c a b
Q) —=— b) —+—=0
@ b d ®) c d
© 4-2 ) a+b=c+d
d c
The solution set of the equation
pqxzf(p+q)zx-i-(p—i-q)2 =0is
===’ Tricky

(b) {pq, E}
q

© {i,pq} @ (el
p p q
If ¢, {3 are the irrational roots of the equation
3p x3+px +gx+3=0when p=1andgq
= -7 then |o — B| =
3J_ 3

@ ——0® — ©

£(d) 4



Complex Numbers and Quadratic Equations

99. The roots of the given equation
P-a) X+ (- x+(@—p =0are

@ =11 b 177,
r=p pb—q
© —L1 @ 14
100. The product of real roots of the equation 4x*
—24x>+57x* + 18x — 45 = 0 if one of the root
is 3+iv/6 is
(@ -5/16 (b) 5/16 (¢) 34 (d) -3/4
101. If o, B and 7y are the roots of the equation X’
—ax’+ bx — ¢ =0 then, o2+ B2+y°=
gi2f Tricky
L[]
b2 —3ac b2 —ac
(@) 2 (b)
c c
© b? - 2ac @ b —4ac
0 — Al
¢ c?
102. If and are the roots of the
o+1

quadratic equation x> + 7x + 3 = 0, then the
equation having roots o and [ is

(a) 3 -x-3=0

(b) 11¥°+13x+3=0
(c) 13x* +11x+13=0
(d 11x*+3x+13=0

103. If o, P are the roots of the equation

x2 —243x +4=0then o + B° =
*2 Critical
Thinking
@ 128 () 64 () 64 (d) -128

If o, B, y are the roots of the equation x° + x*
+x+r=0anda’+ B>+ 7y =5, then r =

104.

1
@5 ®1 ©-1 @5

105. If o, B and vy are the roots of the equation
x —6x* + 1lx + 6 = 0, then Zo’B + Taf’
is equal to
@ & (b & (¢ N (d -84

DIRECTIONS (Qs. 106-110): Read the statements
carefully and answer the question on the basis of
following options.

(@) Both statement I and II are correct.

(b) Both statement I and II are incorrect.

(c) Statement] is correct but Statement Il is incorrect.
(d) Statement II is correct but Statement I is incorrect.

106.

If a, B are the roots of the equation 6x> + 6px
+ p2= 0, then

Statement I: The equation whose roots are
(o + B)* and (o — B)*is 3x* — 4p” x + p*= 0.
Statement II: (o — B)2 =(a+ B)2 —4ap.

107. Statement I : Equation ix” + (i — 1) x —

1
(Ej—i = ( has imaginary roots.
Statement II : Ifa =i, b=i—- 1 and

1
c= _(Ej_i’ then b> — dac < 0.

108. Statement I : Representation ofz=x +1iyin terms

ofr and 0 is called polar form ofthe complex num-
ber.

2
Statement 11 : arg (Zj =arg(z,)—arg(z,).

109. Statement I : If the arguments of 7z and z, are

%and% respectively, then arg (z,z,) is 2n
15
Statement II : For any complex number z,
-z
argz =—+argz.
2
110. StatementI: Z] (22 '23) =Z1°Zp + 21Z3 .
StatementII: (z; +23) 2] =225 + 237 .
‘ Numeric Value Questions ‘
111. Number of solutions of the equation,

3]z 2
z
and |z |= V3 is .
112. Let z;, be a root of the quadratic equation,
XHx+1=0.1fz=3+6iz) ~3iz), ifarg

Z3+

=0, where z is a complex number

. T .
z is equal to —, then a is
a



113.

114.

115.

116.

117.

z
Ifflz)= ﬁ , where z =1+ 2i, then |[f(z)| is

|z

equal to Izl .Find n
n

Let z be a complex number such that |Z| +z=3+1

(where i= \/—_1) .Then|z|is equal to

Z - . . .
If (0! € R) is a purely imaginary number

z+a
and |z| =2, then a value of a is
Let z, and z, be two complex numbers satisfying
|z,|=9 and |z,-3-4i|=4. Then the minimum value
of [z, —z,| is
If avand B be the roots of the equation x> —2x +2 =0,

n
then the least value of n for which (%) =1is

118.

119.

120.

Objective Mathematics

o+i

All the points in the setS={ —ae R}([ =J=1)

a—i
lie on a circle, then it’s radius is equal to
=‘==‘ Tricky
L[]
The number of total imaginary roots of the

equation X — G+iHx+ (A8 -0 =0is

If z, z, € C, 212—1-222 €R, 21(212—325)22

and z, (3212 —zg) =11, the value of 212 + 222 is

*8 Critical

Thinking

ANSWER KEY

1t @lual@[27]l @40 53] @66 [®)[79]@]92]@[105]m)]118] (1)
2o isl@l2ss]@lailolsalole7 @80l @ 93] @]106]@][119] @
3|lolie|[@[29]ola2lols5 @68 @81 @][94] @ [107]@]120] 5
s ol @][3]@a]@lse|®]e|[@][82]@]95]®[108]@)
s l@ls|o[sio]da]o]s7{o]70] @830 9% [ @ [109]©
s ||l [n2lo]s]@]ss]@][7n1]©sa@]97]@][110]@
7ol s9@[2]To]85] ]98] © [111]®
s o211l [3am[arlleo [ @[3 T@]86 @[99 ] [112]®
s l@[2]ol35]@4s] w61 [@ 74 @87 @]100] @ [113]02
| om[23]@[36]o[49[@]62]@][75@]88]w@]101] © [114]03)
njiolalal3r7lolso @376 | ®]89 ] ®]102] ®) [115]00
Rlol2s]©38[es51][©ea |77 ] @90 ] @]103] @ [116](0)
Blal2]o[39l@][s2]@]es| o8] m 91 ] @ [104] © [117]®)
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Hints & Solutions

(d) The given equation is
m?x? +(2m—m2)x+3=0

2
2m-m"~  m-— 3
Lo+B=- 5 and af = Now
m

2 a2 2
E+E:i:>a +B :ij(a+[3) —20 _4
B a 3 of 3 of 3
Substituting the values, we get

(m—z)z_z 3
m 'mz i
3

3
m2
m _4’Z+4_6=%:> m2 —4m—6=0

m, and m, are roots of this equation, therefore
m,+m,=4 and mm,=—6

. omi mi_mitm3
The given expression is, + s a2
o DD

_(m +m2)3 —3mym, (m; +my )
- mymy

(4)3 =3.(-6).(4) 68
63
b o<-l.Leta=-1-p
B>1.Let B=14+q, p>0,9>0

C
Now 1+—+
a

R‘:1+OLB+|—OL—B|
a

=1+(+q(l-p)+|-1-p+1+q
=1-(1+p+q+pq) +Iq—pl

:{—p—q—pq+q—p=—2p—pq<0 if g>p
-pP-9-pq+p-q=-2q-pq<0 if q<p

E<O
a

c
I+—+
a

(¢) Let sin o and cos o be the roots of
ax2+bx+c=0

. - . C
Now, sin o + cos o, = 7 and sin o cos o0 = ;
L -b
Consider sin o, +cos o= —
a
b2
Squaring both side, (sin o+ cos o) = -
a
2
. 2 2 . b
= sin“ o +cos*a+2sinacosa=—
a
2 b?
= 1+———2
a a
a+2c _b b2

—5 > at2c=—
a a a

= a®+2ac=b*= b*—a*=2ac
© [z—2|=min {[z—1],|z-5[}
1.e., |z—2|=|z—1|, where |z— 1| <|z— 5|

3
= Re(2)= ) which satisfy |z — 1| <|z—5|
Also, |z—2|=|z—5|, where |z —5| <|z— 1|

7
= Re(2)= ) which satisfy |z— 5| <|z—1|

@ |x2 -y, P+yyz - %2,
=1x,z, 2+ ylzz\2 —2Re(x,y,2,2,)

+1y,2, P+| X125 |2 +2Re(x,y,2,2,)
:X12 |Zl |2+Y12|22 |2+Y12|Z1 |2+X12|Zz |2
:X12 |21 |2+Y12‘Zz |2+Y12|Z1 |2+X12|Zz |2
:2(X12+Y12) (42):32(X12+Y12)

B ' (1 \/_1 \/E*i\
@ Z:Z(lﬂ)kfﬂ 1+\/Ei)

l+m+m+1
__(1

(f+z)(1+\/—z)} 20 “)4

T2 ) |z] 2n
= — Q) —=2m .. = =4
4 i

amp(z) i
2




7.

10.

11.

(c) Iﬁtz1=1+4i,22=3+i,z3=17iandz4=273i

my = |z1|, my = |zo|, m3 = |z3| and my = |z
= m = J17, my = 10, m3 = 2,

and my= /13,
= m3<m2<m4<m1.

() Given equation can be written as

(6k+2)x> +rx+3k—1=0 ..

and 2(6k +2)x” + px+2(3k-1)=0  ..(i)

Condition for common root is
12k +4 _D_ 6k -2

:2 —p=
okt - k-1 -orZr—p=0

—_ 2 2
@ [I-Zz [ —[z-2|
=(-712)(A-21273) = (21 - 22) (71 - Zp)
=1-27 -2+ 25 227 — (2171 — 7122

—212) +25Z)

=1+217 27 - 571 =77

2. 2 2 2
=z Flz " =17 =z
_ 2 2
==z A=z )
= k=1

o) Z:1+cos%+isin%

Re(z) >0 and Im(z) < 0, so the number lies in
the fourth quadrant. Also

11nt 11z . . 1l=x
7z =2C0S——4 COS—— +1Sin —
18 18 18

11w n) .. T
=2cos——<cos| —— |+1sin| ——
18 18 18

: __Ir
coarg(z) = T

1ln

11
2cos —] T
18

|z|= =-2co0s

(¢) Xtand pare the roots of x>= 5x — 3 or x>—5x
+3=0
A+p=5 and Au=3

Aop_Otw’-2m 19

A
poA A 300

R
»

12.

13.

14.

15.

Objective Mathematics

Desired equationis .2 19 ;4
3
or 3x*-19x+3=0
() Given equation is
((—m))c2 +/lx+1=0
Roots are a, B.
-+ One root is double the other.

B=2a
Sum of roots = o+ 3
-/
B3a=—— ; afo)=
{—m (L —m)
2
a2:£—2 20{2:L
9l —m) l—m
2
=2 ! = !
9(l—m)*> (L—m)
20°
- =
9l —m)

=202 =9(0-m)=20*-90+9m =0
For ¢ to be real discriminant should be

b> —4ac>0
81—4x2x9m >0 msg.
@) leenm
1+ (1+i)° [1+i)4n+3 1+
= =|— (1+1
(l_i)4n+3 1_1
. .. 74n+3
:{—Stgg:ﬂ . (1+i2 +20)
| 2 ’i 4n+3
{—*11 T 1} 21 = ()3 2= 2(i)4n+
+
=2.(i*0*D)y=2
@ (a+ib)ctid)(e+if)(g+ih)=A+iB ...()

= (a—ib)(c—id)e—if \g—ih)=A—iB
Multiplying (i) and (ii), we get

@+ P+ PYSH PG + )= 4+ B

(d) Letthe vertices be zg, zy, ..., zs W.r.t. centre
O at origin and |zg| = J5.

...(if)
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Y
N

(1+2i)

A3 90,0) Ay

Ap* A

= AA =z — 2ol = |20 — 29|
= |zo| |[cos O +isin B —1]

- Jg\/(cos6—1)2+sin29
= V/52(1 - cosB) = V/5 25in(6/2)

= A, = \/§.2sin(%) -5

oo=2
6 3

Similarly, A, Ay + AsAs + AsAy + AAs + AsAg =65 .
Hence the perimeter of, regular polygon is
:A()A] + A1A2 + A2A3 + A3A4+ A4A5 + A5A0 = 6 \/g

16.

17.

18.

@ z1z1=2y2y=...=2,Z, =1
1 _ || 1 i 1
=S Z|=—,Zy=—,Z3 =—,...... N —
Z Zy Z3 Zy
1 1
|z, +2,+ ...tz |- [Tttt
1 2 n Zy Z) 7

=Hz1+zy+.. 4z, | -2 +Zy +...4Z, |=0
d Casel: x>0

. the equation becomes x2 +5x +4 =0
orx=-1,—4but x>0

.. both values, non admissible :

Case2: x<0

The eq™ becomes x2-5x+4=0o0r x = 1,4
both values are non admissible, ... Noreal roots.

Alternatively, since x> > 0; |x| >0

. x2+|x|+4>0 forall x e R

" x? +|x|+4 =0 forany x e R

(¢) The given eq. implies that the difference
between the distances of the moving point from
two fixed points (1 — 1) and (2 + 1) is constant

19.

20.

21.

22,

using the property of the hyperbola that the
difference between the focal distances of any
point on the curve is constant, the locus in
reference is therefore a hyperbola.

d x>2kx+k>-4=0

= (x-k)?*-22=0

= x-k-2)x-k+2)=0
= x=k+2,k-2.

= k+2<5&k-2>-3
= k<3&k>-1

= -I<k<3

(¢) Consider

:(7i)4n+3+|:(l-4)10j1+(i3)—85.l-72j|9
I 1 ’
=) +{i+ o Z—Z}

1 9
= (—i)4n+3 + (l +—.j

i
=DM O - == (D ) H0=i
() Letzy, z,, z; and z, the points in complex

plane be the vertices of a parallelogram taken in
order.

D(z,) C(zy)

Alz) B(z)

Since the diagonals of a parallelogram bisect,
hence the mid points of AC and BD must
coincidei.e.,

Z1+z Zy + Z

123: 2243214—23:224-24

© fO)=2-3x+a+ é;f(3)=979+a+ é >0

1
= at+—>0 =a>0
a

1 2
f@)=4-6+a+—<0= a "2a¥l

a
2
M <0 =a=1

a
Therefore, f(x) =x*>—3x+2 =0hasroots 1 and 2.
a?+p2=5



23.

24.

25.

26.

(@) Since [z-1]=1 - z-1=¢ where

27.
arg|z—1=0
S.z=1+cosB+isinO
0 6 .. 06 ;

=200s5[cosa+zsm5:| =2(:osg.e’e/2
Thus, arg(z—1) =2argz

1 1 1
@ 2= Taro-2) 2

1 28.

4+
Gt 0

S (y-2)y+2)=1=y?—4=1=12=5

sy =45 sincey>0 y=A5
(c) Since the roots are imaginary .. D <0 and
roots occur as conjugate pair, i.e. B=0a

LB I=lo =[]
Also, let o =

2a
o= iJrM_\/E
N 4a? 4a” a

loo|>1 (rc>a)
Slal=[Bl>1

LT T 1
sin —+1|1—cos —
6 ( 6)

©
sin % - i(l —COoS %J 30.
2sin£cos£+i 2sin21
3 12 12 12
25inncosni(2sin2n)
L 12 12 12
T n . on] )
cos — +isin — "2
_ 12 12 _|°©
T .. T LT 31.
COS — —1SIn — *'E
L 12 e
3
iz ix3xZ T
=le 6| =¢ =e 2
T T

=cos — +tisin — =1
2 2

—b+ivdac—b? bo

Objective Mathematics
13 13
@ it = i)
n=l1 n=1

= (1) [i+12 7 i ] = %i[l-i”}

(1) (1-87) pit3 gt
(1-i) (1)
CAA+@%+i-Y 2i+2i2 |
a0
(a) Given roots are real and distinct, then
a>—4b>0
= b<d’/4
Again o and [ differ by a quantityless than c(c>0)
= Ja—B|<cor(a—P)<c?
= (a+P)P—4daf<c’or a’>—4b<c?
2 2

a —c¢

<b

or

2 2 2

- £°¢ <b<a7by(1)and(2)

(¢) When x< 0,|x| =—X

Equation is X-x-6=0=x= -2,3
x <0, . x=-2 is the solution.

When x 20,|x|= X

Equation is x2

+x-6=0=>x=2,-3
x>0, . x=2 isthe solution,

Hence x =2, — 2 are the solutions and their

sum is zero.

@ Fyl=kl=ks=1  (given)

Now, |z)/=1 = [z;’=1= z7 =1

Slrnllarly, 2222 = 1, 2373 =1

1 1 1

21 zp z3

NOW, =1 = |El+72+23|:1

= |ztn+znlEl =t t]=

[ =

b

(b) Multiplying the second equation by
a

w

b*c? ) e
weget —3—x'— 5 x+tc=0
a a

[b_c jz bc B
= a 2 -b a_2 x+c=0

bc
= Sx=0,
a
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32.

33.

34.

= (at+tBapx=a,p
- 1 1
(a+PB)a” (a+P)B

3

(b) (sinx+icosx
=sin’ x + (1)° cos

(sin x + i cos X)

=sin’ x—icos® x+3isin® x cos x — 3 sin X cos” X

=sin” x—3 sinx cos x—icosx(cos2 X +3sin’ X)

=sinx (sin2 x—3 cos’ X)+1icosx

Real part of (sin x +1 cos X)3

=sinX (sin2 x—3 cos’ X)

=sin x [sin® x -3 (1 —sin’x)]

=sinx [4 sin® x—3]

=4sin’ x—3sinx

=—(3sinx—4sin’ x)

=—sin 3x

() Let the discriminant of the equation

X2 +px+q=0 byD,,then D, = p? —4q and

the discriminant D, of the equation

x2+1x+s=01is Dy =12 —4s

3x +3i (sin x) (cos x)

..Dy+D, =p? +12 —4(q+sF p?+12 —2pr
[from the given relation |

~Dy+Dy=(p-1)?20

Clearly at least one of D, and D, must be

non-negative consequently at least one of the

equation has real roots.

b) z=1+itan o =r1(cosO+isind)

—rcosO=1,rsinf=tan o = r>=sec’a

1

=r=|seca|=

| cos a |
. T
Since, —TE<OL<—E
= cosa <0 = |cos a|=—cosa
1

L= . Further, we get
—Cos a.

cos 0 =—cosa=cos (n+a)

T s
Now, —t<a<——= T—-T<T+a <TC—5
2

T
= 0<rn+a< 5 [Converted to principal value]

s.cosB=cos(n+a) = O=mn+a

Hence, z = [cos(m+ o) +isin(m+ o)]

3s.

36.

37.

A61

(a) Ifa, B bethe roots then
a+P= —E, af = i
a a

Now the roots of ¢x2 + mx +n =0 are

]

1
B

1
o

oo —=—=—. ca:b:c=n:m:/

n m / )
() For the nonreal roots of the equation
22242241 =0 (1)
discriminant < 0.

1
Thatis 4—8A <0 = A > 7 ..(ii)

Let the roots of (i) be z, & z,

Th + 2 1

Z1+2y =——=-1, 712y =—
en 21 2 7 142 )
z, and z,, with origin form equilateral triangle if
z? +z% —2127 =0

= (Zl +Zz)2 = 3ZIZ2

A 2

SR’ =32=1=2
2 3

2( 1
A= §(> Ej satisfies the condition (ii). Hence
it is the required result.

() Here, a+B=p,af=q

oy +By=q, 048, =p

Sum of given roots

( 1 1 ] ( 1 1 J
= —F— || —+—
ap  af; acy BBy

_ 0P+ B+Pp; +ao

apaipy
_(a+B)(a;+B1)_ pg 1

(@B) (@)  ap




Product of given roots

( 1 1 ][ 1 1 J
= — || ——
alf afy Jlao; BBy

_ (0B +ouP) (oo +BBy)

38.

39.

202202
o BraiBi

_ aB(af +Bi)+auBi(a’ +p?)

202202
a“BoiPi

_ aplion +B)2 —2aipy | + b+ 20

(ap)(cupy )

_ q(qz—Zp)w(pz —Zq) _ p’ +9° —4pq

2.2

q2p2 pq

Hence, the required equation is

(r’q?

©

Now equation (i) should be equal to equation (ii),

Now, we have to find roots of (x—m) (x—n)+k=10

@

)x? —(p?q?)x+p> +q° —4pg =0

Here m and n are the roots of equation.
x+p) x+q—-k=0
x2+x(p+q)+pq—k=0 .. (1)

If m and n are the roots of equation, then

(x—m) (x—n)=0
X —(m+n)x+mn=0 ..(ii)

(m+n)=—(p+q)andmn=pq—k

xz—(m+n)x+mn+k 0

X +(p+q)x+(pq k)+k=0
X +(p+q)x+pg=0
x2+px+qx+pq 0
x(x+p)+qx+p)=0
x+q=0orx+p=0
x=—qandx=-p

Given complex number is

(1 —sin®)+icosb =a+ib

Argument=tan¢ = U
a
cos®
1-sin®

2Q—Sinzg

2

=tand=

COS

sin2 9 + cos2 9 —2sin Qcosg
2 2 2 2

41.

42,

Objective Mathematics

o .0 0 .0
COS——SIn — COS—+S1In—
2 ) 2
0 0\
SIn——CO0S —

2 )

6 .06
cos—+sin —
2 2

6 .06
cos——sin—
2 2

l+tanQ tanE+tanQ
2 4 2

- 0 i 0
l-tan— 1-—tan—tan—
2 4 2

tan¢ = tan| —+—
4 2

n 0
Hence, argument= —+—
4 2

(© Asgiveno=

1

:>|z|: Z——1
3

= distance of z from origin and point

(O, %] 1s same hence z lies on bisector of the

line joining points (0, 0) and (0, 1/3).
Hence, z lies on a straight line.

b) zytzy=

2 2 2
0 +z7+z,

-1,z,z, = —
172 3

:O><21+0X22+2122

= (z+ 22)2 —2z1zy= 212, => 1
=b=1
(¢) Letthe vertices be z(,zy,.....z5 W.I.t

centre O as origin |z, | =1,
i0
AgA; =|z; —2¢ [ 2pe" — 2 |

S AgA; = zg || cosO+isinB—1]

= 1.\/(0059—1)2 +sin% 0 = y2(1-cos0)

S AQA, = ,/2.2sinzg = Zsing

= 32122= 3—



Complex Numbers and Quadratic Equations

43.

44.

45.

Where 0 = % = g . Replacing 6 by 26 and
. 20 .

40, we get, AgA, = 2s1n7 =2sin0 &
ApAy = 2sin42—e =2sin20
S (AgAD(AgAL)(AgAy)

.M. M. 2.
=8sin—sin—sin—

6

(V343

2 ) 2 2
(@ Let o bethecommon root to the equations:

x?—kx—21=0 and x*-3kx+35=0
‘o’ satisfies both the equations

Sooal—ka-21=0 ()
and a®>-3ko+35=0 ...(i1)
From (i) and (ii),

2
OLZ _91= o ;—35

= 3a’ - 63 =0’ +35

Sal=49=a =17

Now, again by eliminating o from (i) and (ii), we get
ka +21=3ka —35

56
=2ko=56 = k=—
200

When o= 7then k=4
When o =-7 then k=4
Hence, k =14

a'2

1 _
o) a2+BZ =— and oczﬁz :1—
2
a a
= o?+p-1=0’p? = (@’ - (P*-1)=0
1-a’
a2
d Ifjz—1pz+ 1], thenmax {|z—1|,|z+ 1|}=]z— |

= If | z]> +1-z-Z 3| z|* +1+z+Z then|z|=|z-]]

v Brz1l = a? =1, so, p =

=>Ifz+z<0 then\z|2:|z|2 +1-z-2

= Ifz+Z<0thenz+Z =1,

46.

47.

48.

which is not possible.

Again If|z+1|>|z—1| then max {|z—1|, |z+1|} =|z+]1|
= If |z|2 +1+z+2>\z\2 +l-z-7
then |z|=|z+1]|

= If z+Z > 0 then |z|2:|z|2 +1+z+2Z

= If z+Z >0 then z+Z=-1 Not possible

again.

Therefore the given result cannot hold.

() If a, B be the roots of the equation then
a+l

a+P=a-2, af=-

Sum of square of roots

S=a?+p% =(a+B)> -208
:(21—2)2-|~(a-|~1):a2 -3a+5

S:aZ—E}a—irg—irE
4 4

2
S = a—z +£
2 4

Clearly S is least when

a—i:0:> a:i
(©) x*+6x-7<0
= xt7)Ex-1)<0
= x=(-7,1)
= A={-7,-6,-5,-4,-3,-2,-1,0,1}
= x2+9x+14>0
=>x+7)x+2)>0

= x=(-0,-7)U(-2,0)
—B=R-{-7,-6,-5,-4,-3,-2}

-7 -2 1
——A—>
So AnB= (—2,1)
AB=(-7,-2).
() Given equation is x>+ px+q=0
Sum of roots = tan30° + tan15° =—p
Product of roots =tan30° . tan15° =q
(] 1 o
tan 45° — tan30°+ tan15°
1—-tan30°.tan15°

= —p=l-qg > q-p=1

- _
l-¢q

S 2+q-p=3



49.

50.

51.

52.

(a) Wehave|z+1|=|z+4-3| (1)
Now |z+4-3|<|z+4|+|-3| £3+3=6
[Given |z+4 <3 &|-3|=3] ~|z+1]|<6
Again |z+1|2 0 [modulus is always non-
negative]

.". Least value of |z + 1| may be zero, which occurs
whenz=-1,Forz=-1,|z+4|= |-1+4|=3
Which satisfies the given condition that |[z+4| > 3

Hence, the least and the greatest values of | z+1 |
are0 and 6

@ Consider |[zo|=Z||o=z]|oHzol=1
Consider

Arg(zw) = arg(z) + arg(w) = —arg(z) + arg®

T — .
=—— . ZO=-1

(©) g+E+l:1+isquaring
a b ¢

2 2 2
EE__ 4_J§__.+ 21...; 2 (f%!i.+.!§li.+.lgzlj =21
ab bc ac

a c
2 q2 L2
2 "
or a_2 B_2+Y_2+OL_BY[£+3+E)=21
a® b ¢ abc \y o B
ﬁ ﬁ ﬁzzi
a2 b2 ¢?
2

(. 2kn . 2k
@ 2, (san—lcosTn)

k=33
{. 33t . 34n . 6511}
=({Ssm——+Ssm—+...+SIn——
4 4 4

[ 337w 34n 6571
— | coS—/—+cos——+...+cos—
4 4 4

. T . T
=sin——icos—
4 4

sin o+ sin (ot B)+sin (o +2B)+ ... . +sinfo.+ (z-1)B]

sin

oc+(n—1)§} -sinn?B
p

sin—
2

andcos (o) +cos (ot B)+... +cos(a+ (n—1)B)

% sin(rfj__ li):l;l

p 2/ 2

sin—
2

cos{o+(n—1)

53.

54.

358

56.

Objective Mathematics
o [BY  ol+p? (a+P)°
@ | 2+ 2] = 12
B Vo ap of

[ a, 3 are real]

1
¢) x+—=1lorx2—x+1=0
© .

in

N3 3
X=—_-xi—orx=e
2 2
iam —la
3 i3 an
Xi+xi=e3 +e ZZCOST

H o L
ence, oS3 F cos = + cos —
a,bcel .. atb+c| . =(1+3+5)=9
d) z+|z|=8+12i

= X+iy+x’+y? =8+12i
= x-h/xz—i—yz =8 ..(0)

(x=-5)So,z=-5+12i

= |z|=~25+144 =13

= |22 |=]z}=169

(b) Let o be the common root of given

equations, then

o?+bo—1=0

and 02 +a+bh=0

Subtracting (ii) from (i), we get
b+1

(b-Doa-(b+1)=00ra= b1

Substituting this value of o in equation (i), we get

2
B )
b-1 b-1

or B +3b=0= b=0, iN3,-i\3

& y=12 ..(i)

()
(i)



Complex Numbers and Quadratic Equations m

57. () For x>-2,x>-x-2+x>0 2
. Another root will b 2
- x2>2 = xe(—oo,—\/z)u(\/?,oo) .. Another root will be
= xe[-2 _ﬁ)u( V2 o) Forx<-2 (- complex roots always occurs in pairs)
x2+x+2+x>0 or x2+2x+2>0 2+\/_l 5 \/_z 4
which is true for all x. Thus, sum of roots = %
Hence x € (—w,—ﬁ)u(ﬁ, )
2+\/—z 2- \/—l
58. @ z"=@z+)"=z["qz+1|" and product of roots =
or|z|= z+1]. 4i 1
So the distance of point z remain same from (0, 0) = ? = g
and (-1, 0).

.. Required equation is
x% — (sum of roots) x + (product of roots) = 0

) 1
(0,0)and (-1, O)thatison X = > xz—%x+l:0

So, z lies on perpendicular bisector of line joining

59. (c) Given equation is
= 6x°—4x+1=0

1
x2+(2+k)x—5(l+k):0 Thus, the values of a, b, ¢ are 6, — 4, 1
respectively
1+A .
So a+B=—(2+A) and af =—| — ) . 3+5i
2 62. (@ Given2x=3+51 = x=

2

Now, o2 482 — 2 _
oW, o~ +p% =(a+p)” ~2ap Cdiier o 271258 +2257 +135i
(1+}\‘) onsider x = 3

= a? +p2 =[-Q+ M) +2—22

= a2+ =A% +4+4h+1+1 =22 £ 5045

e 2
 27-125i=225+135i (o =)
o 8 L P =i
‘Which is minimum for ) = -5/2.

-1 _x+iv 5t 3Pl st _=198+10i _ -99+5i

60. @ 7 XA+l z41 Py 4 2x+] d 4
_ 2,52 9+25i% +30i
:Re(z lj: £y =0 and x? = =2 TIX
z+1) x*+y? +2x+1 4
4 2
Al 7 — 2 2:
50, 22 x2+y ! Now, Consider 2x3 +2x% — 7x + 72
and zZ = |z|" =|z=1 . .
~ —99+51) . 7(3+50)
=lz|=1 —( 5 +(—8+15i) : +72
61. (a) Given quadratic equation 9 o1 3
5i 5
, o = 85— -2
1sax2+bx+c=0whoseonerootlsm 2 2 2 2
_( 9 21 72) [5 s 35]
Consid 1 2+ BT R Ty L
onsider =
22 2 2 _99-16-21+144 8 _,
_2+\/§i_2+\/5i - 7 T

4+2 6



m Objective Mathematics

2_ _ T
63. (¢) Lety= x—bc Further, arg (z,z,) = LN arg (z,(-1z)) = —
2x-b-c¢ 3 3
=x>-2yx+(b+c)y—bc=0 -
= arg(z)+arg(—i)+arg(z)=—
+xeR,s0 4y2—4(b+c)y+4bc20 1 K
= x<bor x2>c b<ec _ _. 5
. .( ) = 2arg (7)==~ =arg (7) = —
64. (b) Consider both equations 2 3 12
px*+2gx+r=0 (D) 68. (d) We have,
and gx>—2/pr.x+¢q=0 (i) 211 = L, |z = 2, [z5] = 3 and
Since, both the equations are quadratic and have 9212y + 42123 + 2yz3] = 12
real roots, therefore from equation (1), we have Since, we know ‘Z‘z =57
4q2 —4pr>0 (using discriminant) Now, (92,2, + 4z 25 + 2,23 = 12
2 2
= q2 > pr ...(1if) |z3| 212, +|22| Z,24
= 5 =12
and from second equation 4pr—4q> >0 + |21| 2273
= pr2q2 .(iv) = Z
_ - - 232352y T 232,77 — 1
From e;;ls. (ii1) and (iv) wezget q-= pr. 221202
_ 4 =
65. ) oxFd X TxHd ) E———
x+1 x+1 = ‘zlzzz3 (23 + z2 + zl)‘ =12
2 .
= X Axt3 >0= (x+ Dx 1)2(X 3 >0 = |212223 “Zl +2z2 + z3| =12
x+1 (x+1) — T
= |zl||22||z3||z1 + z2 + zz| =12
= +D)E-D)(x-3)>0 andx=-1 _ =
Using method of interval, we get, = 1x2x 3|Z1 + 22+ Z3| =12
xe (=1, U3, ) =tz +m|=2
66. () Letz,=x, +iy,andz,=x, +iy, :>|ZI+ZZ+Z3|:2
Given Re(z,) =z, — 2|, Re(z,) = |z, - 2|
2 —4x,+4=0and 2 —4x, +4=0 69. (@ z=-3+i
- 4 2ez-iz (B+iPel 3 — 3o142BieV =
So that 2122 — . () z7e (f3+i)e (-1+243)e
X —Xx
TR TR 2+ 2B
Givenarg(z, —z,) = n/\3 i
= .. = argument= tan ™! £= tan ! \/5
- =22 - f3 .(ii) 2
X=X

arg (z2 e# ) =n/3

From (i) and (if) =y, + , = 4 70. () Given equation, 22(1 - zz) =16,z e C
2 f3 Now, let 22 = w = r (cos0 + i sinf} where

- r>0.

67. d z+iz,=0 = (z,+iz,)=0

— — . =
= iz +2,=0 = Z,=— 17 . 2 22



Complex Numbers and Quadratic Equations

71.

72.

73.

Modulas of 2% = 7

16

16
Modulus of —5 =
z r

1 1
= (r+—6] cos6+i[r——6) sinf =1
r r

On comparing real and imaginary parts,
we get

(r+£] cosO =1 and(r—ﬁ) sin6=0

r r

16
cosO=1=>r+—=1

P (not possible)

16
or re—=0=>7r>=16=>r=4
"

= Modulus of 2= |zP=r=4 = |z/=2
(©) |z|2wf\w\2z=z—w

= ZZW—-WWZ=Z—W

= zw(z-w)=z-w ()

= [ =fe )
= zw(z-w)=zw ..{if)
Multiply equations (i) and (ii)
= [ w2 - wif =l - wi [iwi=]
—2 j i
= ‘ZW‘ :1:>‘zw‘:1
(b) Given equation (x> + 5x + 5 =1
fx+5=0=>x=-5
and x>+ 5x +5 =1
or x>+ 5x+4=0
=>x=-1,-4
x = -1, — 4 and -5 are the three integers
satisfying given equation.
(@ Given equation can be reduced to a
quadratic equation.
2x2+x—11+l+i:0
X x2

:2(x2+i2J+[x+lj—11=o
X X

1
Put x+—=y
X

74.

75.

76.

AG67
20°-2)+y—11=0 =2%+y—15=0

5
=y=-3and <
y an 2

=7+ 3x+1=0, 207 5x+2=0
Only 2nd equation has rational roots as D
= 9 and roots are % and 2.
(d) The given equation is
pa’ —(p+ g’ x +(p+ g’ =0
(p+q) ix/(p+q)4 ~4pq(p+q)°
2pq
‘o (P+9)’ +(P* -4*)

2pq
Now, taking (+ve) sign

+4q
and taking (-ve) sign

X =
+
L_Ptd
p
.. Solution set is {p_+qu_+q}
p q

(d) Given equation is
Rx—1F=3PRx—1/+2=0
Let|2x— 1| = ¢
S =3t+2=0
S>@E-1H)@E-2)=0=>t=1,2
> 2x—1]=1and 2x - 1|=2
=>2x—-1=xland2x-1==x2

B 31

=x=1,0and X—E,—E
m_’ o 2 _
(b) nom >m“=4n!/ = m*-4nl=0

= Discriminant of equation =0
= Roots are equal = Both roots =

2
2
. . 9 9
Equation can be written as (X 75] (x fzj =0

= 4x>-36x+81=0
comparing with /x2+mx+n=0
(=4,m=-36,n=81=/+n=4+81=85



A68 Objective Mathematics

T e s i d @y @y 10W3Nn0-10c0s0=0
= 4b°c* + 4a°d” + abcd 10
— 427 + 4P + 4B + 4bPd S tan O = 1083

= da*d> + 4b>c* — 8abed = 0

1
= 4 (ad — be)* = 0 :tane—ﬁﬂan[%):e—%

= ad=bc = % =§ 81. (a) Let a complex number, z = x + iy
= z=X-1y
x+i(x-2) i 2y +i(1-3y) Then, vertices of rectangle for z,z,—z —z are
8. (b) 3+i i-3 x, ),
= (-3 [x+i(-2)-3i+1]=G+i) 2 & =), ), (5, 9)-
+i(1-3y)] D(x,y) Clxy)
= ((2x+16)+(Hx+2)=0Oy-1)+i(3-7)
Now equating real and imaginary parts we
have
—4x+2=9y-1
= 4x+9y=3 ()
2x+16=3-"Ty
= 2x-Ty=13 (i)
= x=3&y=-1 A&y B(x—)
Loxty=3-1=2 qu, Area of rectangle = (2x) (2y) = 4xy
= Option (b) is true. It is given that,
o o (215 B Bl 45 205
1+i 1—i 1 1
i ' ! x=—,y=\/§ cz=—+-3i
( . 2\\2022 ( - 2\2021 ) 2
_[d-p " (+1) ) 82. (a) Given C is a complex number
- =2 =2
I-i lz1 l+iz l+a+ib—c (I+a-c)+ib
(—Zi) 02 + (g) e o (_i)zozz + (i)2021 1 E " l+a-ib+c (1 +a+ C) —ib
A2 2 - _ (ra-o+ib (+avo)tib [ bric
— (1)2022 + (i)2021 — (1)4><505 +2 + (1)4><505 +1 - (1+Q+C)—ib (1+a+c)+ib ? 1+a
=@+ @) =1 i=i] ib—c —ib+c
o Here iz = = iz =
1—-10i cos 6 ><1+10\/§zs1n9 I+a l+a
80 @ | Z103sinG  1+103isin 6 (+a-c)1+a+e)+(+a—cpi
(Rationalize numerator and denominator) +(1+a+c)bi—b
_ 141037 sin 6 — 10i cos 6 + 100+/3 sin 6 cos - (ta+c) +b2

1+ 300 sin” 0

2 2 2
l+a+c+a+a”+ac—c—ac—c” —b
B 1+l()0\/§sin6c056+i10\/§sin9—100059 (I+at+ct+a+a+ac—c—ac—c )

+ib(l+a—-c+1+a+c)

1+300sin” 0 1+300sin” 0 -
T4 ; ; - (1+a+c)2+b2
.. It is purely real imaginary part = 0
10\/§sin9—10c0s9:0 B 1+2a+a2—(1—a2)+2(1+a)ib

1+300sin> 0
= 14300 sin’> 0 =0

1+a% +c% +2a+2ac+2c+b?



Complex Numbers and Quadratic Equations

2a(1+ a)+2(1+a)ib _2(1+a)(a+ib)

2+2a+2ac+2c  2(+a)+2c(1+a)

2(1+a)a+ib)

T 2(+a)(+c)

83. (M) It is given that,
Conjugate of (x+iy)(1-2i) is 1 + i.

1+i

1+2i

a+ib
1+c¢

ire. (x—iy)(1+2))=1+i= x-iy=

Taking conjugate on both the sides, we get

1-2i

X+iy =

84. (@ Given a+bi=—

= a+b[:M:_l+L

k=107

24l kgl :
85. (¢ | > i
m=1
3 107

={(1>+(1>2+(1>3+...+<1)2"“}““ T o

(i.e.,2n+1terms)

N e

D
86. @ 87. (@)
88. (d) Let z =x + iy then
z—-1 (x-D—-iy x+i(y+)
Now, = = ; X ;
z—i x—i(y+1) x+i(y+1])

_ =D+ y(y+ DI+ (y+ Dx =D = xy]

X2 +(y+l)2
Im[i_l.) =
z—i

= P +3p2—x+3y+2=0,(x, )= (0, 1)

Hence, option (d) is correct.
89. () Given the point A (-2, 1), B (3, —4)

AC 1
BC 2

So, CE[1x3—4’—4+2] =[—_1’—_2j
3 3 373

xy—y+x—1-xy
2 2
x“+(y+1)

=1 (given)

90.

91.

92.

93.

Now, argument of C = tan L 3 J

=tan '(2) =

) z,+i7,=0 = (z,+i2,)=0
= iz+2,=0 = z,=- iz
Further, arg (z,z,) = g

— arg (7 (-7,)) :g

_ . _ e
= arg(z)+arg(—i)+arg(z)=—

3
= 2arg(21)—E:E:arg(71):S—TE
2 3 12
(@ We have,

a>0,z=x+iy

log oolz—al>log .,|z—ail

We know that, ;0 <cos20< 1
So,|z—a|<|z—ail
@-ay+y*<x*+(y-a)

2 +a? - 2ax+y><x?+)?+a?-2ay
—2ax<-2ay=>x>y

( z=\/§+i
. eZ—l—(\/§+1)2 \/§+1 —i

= 31423V

— 2+2:Bi)e?
2B
= argument = tan lez tan"'\f3

arg (z2 e ) =1/3
(d) Given equation, 22(1 - 22) =16,z C
Now, let Z=w=r (cosB +1 sinB} where > 0.
1 1
1-22 :—6:> 22+—6:1

2 2
z 4

Modulas of 2% = r

16
Modulus of —5 = —
z



94.

9s.

96.

97.

A70

1 1
= [r+—6] cose+i[r——6) sin0 =1
r r

On comparing real and imaginary parts, we get
16 16) .

(r+—] cosO =1 and[r——) sinf =0
r r

16 .
cosf=1=r+—=1 (not possible)
r

Objective Mathematics
2 22
_(p+)" (" —q7)
2pq
Now, taking (+ve) sign

p+

— 9 . . _pPtq
X= p and taking (-ve) sign * =

p

*. Solution set is {p_ﬂLq’p_qu}
p q

16 ) 98. (0 Hereweareg1venthat3px +px +gx+3=0
or r—T:O:r =l6=>r=4 When p =1 and q = -7
2 _
= Modulus of 2= |zl =r=4 = |=2 Now (x 1) 3x" + 4x-3)=0
(a) Givenzl=271,22=6+3i 2413
=>x=1,x=
7 -2y ) —4-4 3
ampk J amp ey
atn 24413 B_Z—Jﬁ
= amp(—4 — 4i) — amp(8 + 2i) 3 7 3
:[tan_l(l)—n]— tan”! [%) oo —B| = |2+\/_ 2+*/—|= 2\/7
8 L
- (1 1= e 99. (¢) Given equation is
:(—— ]—tanf [—) =———tan [—] 2 _
4 4 4 4 P-9x+(@-Dx+(r-p=0
(b) Given equation (x* + 5x + 57> =1
Ifx+5=0=x=- 2 15051 2
¥y 5=0= g R _ -9 #(g-r -4~ pXp-9)
orx’+5x+4=0=>x=-1,—-4 = 2p-9)
x = -1, — 4 and -5 are the three integers P9
satisfying given equation. w2 2
—_g)+ —2ar —4(rp —rg —
(a) Since, roots are equal =(r 9 \/q T z(qr_ )(rp rq=p*pg)
2 (be + ad)V = 4 (& + b)) (¢ + dP) P
= 4b*? + 4a°d* + Sabed 4+ _ _
= 4d%* + 4dPd* + B3P + Ab*d? = Xx= r=9)*(g+r=2p) =X Zu,l
2(p—9q) p—q

= 4a2d* + 4b*c* — Sabed = 0
100.

—4(ad-bc)’=0 mad=bec =2=5
b d
The given equation is

pax’—(p+ g x+ (p+g’=0

@

_(p+a)’ i\/(p +9)" —4pq(p+q)°
2pq

(d) Given that 3 + i/6 is one roots therefore

3-14/6 is also a root. Let o and [ are other two
real roots

product of roots = e



Complex Numbers and Quadratic Equations

101.

102.

103.

= aB=CB+iv6)3-iV6) =%45

-45 -3
=aB=09+6)=— ==
B=( ) 4 =af 2

(¢) Since a, B, ¥ are the roots of the equation
F-a+bx—c=0 Lo+Bt+y=a

of +By+you=>b afy=c

1 1 Bzy2+(x2y2+oczl32
St at ST 2,22
a” BTy "By

Now,

_ (aB+PBy+yo)® —20By(o+B+7)
(aBy)’

b —2xcxa _b2 —2ca

¢ e

®b) Letf(x)=x*+7Tx+3=0

and ——.

Roots are
a+1

Equation having roots o and P is

D
f( a j=0( i J +7[ 4 j+3=0
x+1 x+1 x+1

=2+ Tx(x+ 1)+ 3+ 1)2=0
S+ T+ T+ 300+ 2x+ 1)=0
=11+ 13x+3=0

(d) Given equation x? =2\ Bx+4=0with a
& B roots of the equation.

oc+B:—:2\/§

a

()

C
afl P 4 (1)
Now,(a + %) = (07)*+ (B%’
= (o’ + P [a* + B* - o’P’]
= (o2 + B2 [(@ + B2’ — 207B” — o’B]
= (o7 + B [(o + B = 307B7] (i)
From (i), take square both sides,
o + P2+ 208 = 12
o’ +B=12-2x4=12-8=4

104.

105.

106.

107.

A71

Put the values in eq. (iii),

of + B° = (4) [(4) - 3(4)°]

=4[16 — 48] =4 x (-32)=— 128

So, option (d) is correct.

© v @+B+y =@ +B+7)+30+p)

B+y+o
oa+B+y=-LoB+By+yo=1afy=-r

Lol=5H3 1By (v o)

= 2=1+V+y+y >V +7P+y-1=0

= r=-1

(b) It is given that o, B and 7y are the roots of

-6+ 1lx+6=0

Then we know that oo + 3 + v =6, off + By

+90e =11 and ofy=— 6 ; Zo’p + Zap’

= o’B + By + Yo+ of? + By + o

= o’B + ofy + o’y + o’ + By + oy + afy

+ BY + Yo — 30y

=(a+PB+7) (af + Py + yo) — 0By

=(6)(11)—3(-6) =66 + 18 = 84

@) (a+ P+ (@—PBy=(o+py +(a+py —4ap

2 4p4

=2(-p)’ —4(’% =3

and (0B * (o~ B =(au+B)’ [(ou+ By —4of]
P e W
—(p){(p) 6}—3

.. Required quadratic equation is

2 4

3

or 3x? —4p2x—i-p4 =0.
1
We have, ix2+(i—l)x—§—i=0

—(i-1+ /(i—1)2—4(i)(—%—i)

2i

=x=

(-4
B 2i

Thus, roots are imaginary. Also, we have B -
4ac = -4 < 0 and it is the correct reason for
which roots are imaginary.



AT2

108. (a) By definition, both the statements are
correct.

_ T T
109. (¢) We have, arg (z1)=§,arg (22)=§

_ T n 2%
oar =ar —arg(Z,)=———=—"—
g(zlzz) g(zz) 2(z)) 35 15
[--arg (2) = —arg (2)]
Statement I is true but Statement II is false.
110. (d) Since z|(z, - z3) = 21223 = Statement 1 is
incorrect.

Since (zp +z3) - 2] = z52; + 2321 = Statement 2

is correct.
2 3z.7
11, @) 2+ 5340225
z 7
=224+37=0 ; L.etz=reie
= PeB8+3pe10=0
= ei46 — _1 [... r= \/3]
= cos40+isin40 = -1
= cos40=-1 (1)
Now 0<0<2r = 0<40<8n
.. 0=m,3x, 5, Tr
112. (4) - z,is aroot of quadratic equation
xX*+x+1=0
z,= u)or(ozjz(f: sz=3+6iz%-3iz”

=3+ 6i((z)")" -3i((z)")"
=3+6i—3i =3+3i

3)
arg(z)=tan™' 3 =Z

) Z=1+2i:>|z|:\/l+4=\/§

7-1-2i
1-(1+2i)?

113.
L f@=—— =

6-2i  6-2i 3-i
1-(1-4+4i) 4-4 2-2i

3-i
2-2i

_3-i]
|22

3|f(2)=‘

Objective Mathematics

Bz

Na+4 2 2
114. (3) Since,|z|+tz=3+i
Let z=a+ ib, then

Izl +z=3+i=.Ja>+b> +a+ib=3+i

Compare real and imaginary coefficients on
both sides

b=1, \Ja*+b* +a=3 \Ja*+1 =3-a

a?+1=a*+9—-6a ;6a=8

4 /4 : 16 5

= — ==| +1=,]—+1==

a= 3 Then, [z| (3] + 9 + 3
o

S
. () Lett=—r
115, (2) Leti=——

“ tis purely imaginary number.

z—0 zZ—0
+— =0
z+0 z+0O
(- z+a)+(z-0)(z+)=0
zz—02+zZ —02=0
zZ —0*=0 =z-a?=0
or=4 =a=12
©) |z,]=9,|z,-3-4i|=4
z, lies on a circle with centre C (0, 0) and radius
=10
z, lies on a circle with centre C,(3, 4) and radius
r,=4
So, minimum value of | z, - z, | is zero at point of

contact (i.e. A)

117. (4) The given quadratic equation isx>—2x+2=0
Then, the roots of the this equation are
2++/-4 o 1-i (1-i)?
:liiNow,—:_.:—( ; =i
1+i  1-i

2 B

t+1=0=

L4 U4l

116.




Complex Numbers and Quadratic Equations

. 2
a 1-i (-9 @ _
—_——_—_— = — =7 — =
01rB v 1.2 " So,[3

Now (2] =1 =1
oW, 5~ ()" =

n must be a multiple of 4.
Hence, the required least value of n = 4.

o+i
118.(1) LetzeSthen z= P
—i
Since, z is a complex number and let z=x + iy
L (oxD)’ o
Then, ¥+iy =-— (by rationalisation)
o +1
2 .
=>x+iy= ((xz D + 1(2200
a“+1 o+l

Then compare both sides

a? -1 -
X = 21 ..(1)
20,
Y= o241 ..(i1)

Now squaring and adding equations (i) and (ii)

@>-1)% 4a? o

@ +1)* (@ +1)?

119. (2) x>~ (5 +i)x + (18 — i) = 0;
Herea=1,b=-(5+1i),c=18—-1i

= x4+’ =

120.

A73

~D=b—dac={-(5+i)}>-4(1)(18 - i)
=254+ 10i— 72+ 4i

=251+ 14i—72=—48 + 14i
=_49+ 1+ 14i=(7i + 1)

~b+\b* —4ac _ (5+i)2+(7i +1)°

2a 2(1)

X =

N+ (i 4
:(5+z)_(71+1):6+81’4 6l=3+4i,2—3i
2 2 2

(5) Wehave, z(zf —3z3)=2 (D)

and 2, (3zf —23) =11

(i)
multiplying Eq. (ii) by i(v/~1) and then adding
in Eq. (i), we get

z —3225 +i(3zizy —23) =2 +11i
(i)

Again, multiplying Eq. (ii) by (—) and then adding
in Eq. (1), we get

= (z1+izy)> =2+11i

213 —3zlz§ —i(321222 —z%) =2-11i

.(1v)
Now, on multiplying Eqs. (iii) and (iv), we get

=(z—izy)’ =2-11i

zi +z5)" =4+121= = Sz tzh =
2423 —44121=125=5" 22 +z3 =5



