Complex Numbers and
Quadratic Kquations

Integral Powers of lota, Algebraic
Operations of Complex Numbers,
Conjugate, Modulus and Argument
or Amplitude of a Complex Number

3+isi .
If Lme ,0 € [0, 27, is a real number, then an argument
4—icosH

of sin® + icos0 is:

(@) n—tan"' (ij (b) n—tan (2)
3 4

(© —tan™! (gj (d) tan™! (i)
4 3

If the four complex numbers z,z ,z—2Re(z) and
z—2Re(z) represent the vertices of a square of side

[Jan.7,2020 (ID)]

4 units in the Argand plane, then |z] is equal to :
[Sep. 05,2020 (D]

@ 442 (b) 4 © 22 (@2
) 30

The value of [_1+_,\/§J is : [Sep. 05,2020 (I1)]
=1

@ -2 ) 215  (© -21%i @ 6

1+ (1+\"?
If | — =|— =1,(m,n eN), then the
1-i i—1
greatest common divisor of the least values of m and # is
[Sep. 03,2020 (I)]

If z,, z, are complex numbers such that Re(z;) = |z; — 1|,
T

Re(z,) =z, — 1| and arg(z —z,) = 6

> then Im(z, +2z,) is

equal to: [Sep. 03,2020 (ID]

2 1
@ 75 ® 23 (© ? (d Ng

10.

Let z be a complex number such that -
z+2i

5
and | z \:5 Then the value of |z + 3i] is :

[Jan. 9, 2020 ()]

@ 243
If z be a complex number satisfying [Re(z)| + [Im(z)| = 4,
[Jan.9,2020 (ID)]

7 15
@ Vio ) 7 ©

then |z| cannot be:

1
@ g ® Vo © V7 @8

2z—n
Let z € C with Im(z) =10 and it satisfies
2z+n

=2i-1 for

some natural number n. Then :
(a) n=20and Re(z)=-10

(b) n=40andRe(z)=10

(c) n=40and Re(z)=-10

(d) n=20and Re(z)=10

[April 12,2019 (II)]

,i= \/——1 , represents:
[April 12,2019 (I)]

The equation ‘z —i‘ = ‘z -1

1
(a) acircle ofradius 5

(b) the line through the origin with slope 1.
(c) acircle of radius 1.

(d) the line through the origin with slope — 1.

2 2
Ifa>0andz= (I-H). , has magnitude \/; ,then z is
a—i
equal to: [April 10,2019 (D]
13, N
@ ~3573 ®) ~573

13, o L3
© 575 @ —357*5



M-26  Mathematics |
1. If 1 h th =1 -
zand o are two complex numbers such that |zm| and 18. Thesetofall  c R, for which w= 1+ (]1 8a)z isa purely
—Z

12.

13.

14.

15.

16.

17.

arg(z) —arg(w) = g , then: [April 10,2019 (ID]
_ — —1+i
@ Zo-i ®) 0=—7
© zo=-i () 2=
543z
Letz € Cbe such that |z < 1. [f o= S(1—2)° then :
(-2)
[April 09,2019 (ID)]
(@) 5Re(w)>4 (b) 4Im(w)>5

(¢) SRe(w)>1 (d) SIm(w)<1

z—a ) o
If ta (@ €R) isa purely imaginary number and |z =2,

then a value of a is: [Jan. 12,2019 (I)]

1
@ 2 (b) 1 © 3 @ 2

Let z, and z, be two complex numbers satisfying |z,| = 9
and |z,| — |3[-/4i||=]4. Then the minimum value of
|z, —2,is : [Jan. 12,2019 (IT)]

@ 0 ) 2 (© 1 d 2

Let z be a complex number such that |z|+z =3 +i
(where i=+-1 ) .

Then | z|isequal to: [Jan. 11,2019 (IT)]

34 5 4 5
@ g ® 3 © 9 @ 5

Let z, and z, be any two non-zero complex numbers such

_ 3z +222
that3|zl|:4\22|.lfz_£ E then:

[Jan. 10 2019 (ID)]

5
(b) |z|=£

) Im(z)=0

(@) Re(z)=0

1 17
© \z|=zg

T 3+ 2isin0 . . .
LetA=<0¢ —E,TC m is purely imaginary | .
—2isin

Then the sum of the elementsin Ais:  [Jan. 92019 (I)]

Sm 3n 2n
% O  ©5F ©F

imaginary number, for all z € C satisfying |z| = 1 and

Rez#1,is [Online April 15,2018]
(a) {0} (b) an empty set
11
c) 10,—,—— d) equal toR
(c) { 2 4} (d) equ
A value of 0 for which 2+3isin®, lyi i is:
value of @ for which == = is purely imaginary, s:
[2016]
() sin”! ﬁ (b) sin](L]
4 3

L P
© 3 @

If z is a non-real complex number, then the minimum
5

Imz”
value of 5 1S :

(Imz)
(@ -1 (b) 4

Ifzis a complex number such that |Z| > 2, then the minimum

[Online April 11, 2015]

© =2 d -5

1
z+—

ol [2014]

value of

5

(a) is strictly greater than 5
. 3 5
(b) is strictly greater than 5 but less than 3

5
(c) isequal to 3

(d) liein the interval (1, 2)

For all complex numbers z of the form 1 +ia, o € R , if
[Online April 19,2014]

(b) y2+4x—4=0

(d) y2+4x+2=0

z2=x+1y, then
(@) y*-4x+2=0
(©) y*—4x—-4=0

z—1
Let z # — 1 be any complex number such that i isa
zZ+i

purely imaginary number.

1
Then z+— is: [Online April 12,2014]
z

(a) zero

(b) anynon-zero real number other than 1.
(c) anynon-zero real number.

(d) apurelyimaginary number.
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24,

25.

26.

27.

28.

29.

m-27

If z,,z, and 5, z, are 2 pairs of complex conjugate numbers,
then

Z )
arg [ZJ +arg (g] equals: [Online April 11,2014]

T 3n
@ 0 b = © -
Let w (Im w # 0) be a complex number. Then the set of all
complex number z satisfying the equation

@ =

W—wz = k(1-2z), for some real number k, is

[Online April 9, 2014]
@) {z:|z|:1} () {Z:Z:E}
© {z:z#1} d {z:]z=Lz=1}

If z is a complex number of unit modulus and

1
argument 0, then arg (;—fj equals: [2013]
+z

@ -6 (b gfe © 6 d) -0
Letzsatisfy\z|=landz=lf;.

Statement 1 : z is a real number.

Statement 2 : Principal argument of zis g

[Online April 25,2013]
(a) Statement 1 is true Statement 2 is true; Statement 2 is
a correct explanation for Statement 1.
(b) Statement 1 is false; Statement 2 is true
(c) Statement 1 istrue, Statement 2 is false.
(d) Statement 1 is true; Statement 2 is true; Statement 2 is
nota correct explanation for Statement 1.

+22

1
Let a= Im{
iz

J , Where z is any non-zero complex

number. [Online April 23,2013]

ThesetA={a:|z|=1and z#+1} isequalto:

@ LD ® L1 (© 0D (@ (1,0]

V4
If Z; # 0 and Z, be two complex numbers such that Z_2
1

27,+32Z,
is a purely imaginary number, then |5 5 | is equal to:
1s a purely imaginary number. 27,37, S equ

[Online April 9, 2013]
(@ 2 (b) 5 (© 3 @ 1

3

=

31.

32.

33.

34.

3s.

36.

37.

|71+ 2, +]z - 2|” isequalto  [Online May 26,2012]

@ 2(ja]+[=2) ® 2(af +f

© |all= @ [af +]z2/"
Let Zand W be complex numbers such that |Z] = ||, and
arg Z denotes the principal argument of Z.

[Online May 19, 2012]

Statement 1:Ifarg Z+arg W=m, then Z = -W .

Statement 2: |Z) = |V, implies arg Z—arg W =m.

(a) Statement 1 istrue, Statement 2 is false.

(b) Statement 1 is true, Statement 2 is true, Statement 2 is
a correct explanation for Statement 1.

(c) Statement 1 is true, Statement 2 is true, Statement 2 is
nota correct explanation for Statement 1.

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

Let Z, and Z, be any two complex number.

Statement 1: |Zl —Zz| > |ZI| —|Zz|

Statement 2: |Z| + Z,| <|Z;|+|Z,| [Online May 7, 2012]

(a) Statement 1 is true, Statement 2 is true, Statement 2 is
a correct explanation of Statement 1.

(b) Statement 1 is true, Statement 2 is true, Statement 2 is
not a correct explanation of Statement 1.

(c) Statement 1 is true, Statement 2 is false.

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

The number of complex numbers z such that

|z—1|=|z+ 1| =|z—i| equals [2010]
(@ 1 (b) 2 () o d o
1
The conjugate of a complex number is jthen that
complex number is [2008]
;1 b L ;1 d L
@ O O @
1
= x
If z=x—iyand z3 = p+ig, then [;Jrg]/(l?zﬂ]z)
is equal to [2004]
(@ 2 (b) 1 (© 2 d 1
Let z and w be complex numbers such that z +iw=0
and arg zw= . Then arg z equals [2004]
wF 0l 0rXr ol
¥ 2 © 5 4
If Gij ~1 then [2003]
—1

(@) x=2n+1,wheren is any positive integer
(b) x =4n ,wheren is any positive integer
(¢) x=2n,wheren is any positive integer
(d) x=4n+1,wheren is any positive integer.
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38. Ifzandw aretwo non-zero complex numbers such that
|z0| =1 and Arg(z) - Arg(w) = % ,then Zw is equal to

[2003]

(a) -1 (b) 1 (c) —i (d) i

39. If|z—4|<|z-2]|,itssolution is given by [2002]
(@) Re(z)>0 (b) Re(z)<0
(¢) Re(z)>3 (d) Re(z)>2

40. z and w are two non zero complex numbers such that
|z|=|w|and Argz+Argw= = then zequals  [2002]
@ o b) - © o d -o

""""" Rotational Theorem, Square Root [}

{ of a Complex Number, Cube Roots

' TOPIC of Unity, Geometry of Complex

. Numbers, De-moiver’s Theorem,

Powers of Complex Numbers

41. Letz =x + iy be a non-zero complex number such that

22=i|z]%, where i = J-1 , then z lies on the:

[Sep. 06, 2020 (ID)]
(a) line,y=—x (b) imaginary axis
(c) line,y=x (d) realaxis

42. Ifaand b are real numbers such that (2+a)* = a + ba,

—1+iv3
where o = ZI, then a + b isequal to:
[Sep. 04, 2020 (ID)]
(@ 9 (b) 24 (c) 33 (d) 57
3
1+sin—n+icosz—n\
43. The value oft J J is
. 2n 2n
l1+sin——icos—
9 9
[Sep. 02,2020 (I)]
1 1
@ 0-i3) (b) S(3-i)
1 . 1 .
© —5(B-0 @ —50-i3)

44. The imaginary part of (3+2v/-54)"% —(3-2v-54)"2
can be : [Sep. 02,2020 (ID)]

@ —6 (b 2v6 (0 6 d e

—1+i\/§ < 2k < 3k
45. Leto= ——" Ifa=(1+0) >0 andp= 20,
k=0 k=0

then a and b are the roots of the quadratic equation:
[Jan. 8, 2020 (I1)]

(@) x2+101x+100=0 (b) x2—102x+101=0

(¢) x2—101x+100=0  (d) x2+102x+101=0

46.

47.

48.

49.

50.

51.

52.

2z+1i
ona: [Jan. 7,2020 (D]

IfRe ( ) =1, where z= x + iy, then the point (x, y) lies

1 3
(a) circle whose centre is at (—E,—E) .
o .2
(b) straight line whose slope is R
. . 3
(c) straight line whose slope is 5

. . VA
(d) circle whose diameter is -

If z:ﬁ-ri(i:\/——l) ,then (1 + iz + 2° + iz8) is equal
2 2

to: [April 08,2019 (ID)]
@ 0 (b) 1
© (~1+2i (d -1
1y x+iy Ja
2——i| == (i=+-1),
Let [ 3 1) 7 (l ) where x and y are real
numbers then y — x equals : [Jan. 11,2019 (D]
(@) 91 (b) -85 (c) 8 (d) -91
NS NS
Let z = £+l + REN . If R(z) and I(z)
2 2 2 2
respectively denote the real and imaginary parts of z,
then: [Jan. 10,2019 (1D)]
(@ I(z)=0 (b) R(z) >0 and I(z) > 0

(©) R(z)<0andI(z)>0 (d) R(z)=—(c)

1+ix/§Jn .
=1,is

1-iV3

[Online April 16,2018]
@ 2 (b) 6 © 5 d 3
The point represented by 2 + i in the Argand plane moves
1 unit eastwards, then 2 units northwards and finally from

The least positive integer n for which [

there 2./2 units in the south-westwards direction. Then
its new position in the Argand plane is at the point
represented by : [Online April 9,2016]
@ 1+i (b)) 2+2i (¢) 2-2i (d) -1-i

A complex number z is said to be unimodular if |z| = 1.

z, -2z,
Suppose z, and z, are complex numbers such that .7
172

is unimodular and z, is not unimodular. Then the point z,
lies on a: [2015]
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53.

54.

SsS.

56.

57.

58.

59.

60.

(a) circle of radius 2.
(b) circle of radius /2,

(c) straight line parallel to x-axis
(d) straight line parallel to y-axis.

Ifz#1and il is real, then the point represented by the
7

complex number z lies : [2012]

(a) either on the real axis or on a circle passing through
the origin.

(b) ona circle with centre at the origin

(c) either on the real axis or on a circle not passing through
the origin.

(d) onthe imaginary axis.

If o(#1) is a cube root of unity, and (1 +c0)7 = A+ B.

Then (4, B) equals [2011]
@ L) ® GO  (© LD @ 0.1

If | z + 4| < 3, then the maximum value of

1z+1]is [2007]
@ 6 () 0 © 4 @ 10
If o= Zl and | o |= 1, then zlieson [2005]
z——1I
3

(a) anellipse
(c) astraight line

(b) acircle
(d) aparabola

If z and z, are two non- zero complex numbers such that

lz1+23|=]z | + |22, thenarg z; —argz, is equal to

[2005]
b) - (© 0

T -7
(@) 5 (d) Ty

If the cube roots of unity are 1, ®, o> then the roots of

the equation (x—l)3 +8=0, are [2005]
@ -1,-1+20,-1-20°

(b) -1,-1,-1

© -1,1-20,1-20°

@ —1,1+20,1+20°

If | 22 —1|=| z | +1, thenz lies on [2004]

(@) anellipse (b) theimaginary axis

(c) acircle (d) thereal axis

The locus ofthe centre of a circle which touches the circle
|z—z,;|=aand|z~z, |=b externally (z, z; & z, are complex
numbers) will be [2002]

(a) anellipse
(c) acircle

(b) a hyperbola
(d) none of these

Solutions of Quadratic Equations,
Sum and Product of Roots, Nature

TOPIC of Roots, Relation Between Roots
and Co-efficients, Formation of an
‘ Equation with Given Roots.
61. Ifa and P be two roots of the equation x2— 64x +256=0.

62.

63.

64.

65.

66.

67.

o0 | —

(a3)
Then the value of LG—SJ is: [Sep. 06, 2020 ()]
p

(p3)
+ —_—
(o3)
@ 2 (b) 3 © 1 (d) 4
If acand B are the roots of the equation 2x(2x + 1) =1, then
B is equal to: [Sep. 06, 2020 (ID)]
(@ 20(at1) (b) 20+ 1)

(©) 20(a—1) (d) 202

The product of the roots of the equation 9x2— 18| x [+5=0,

is: [Sep. 05, 2020 (I)]
502 RN

@y O®5 ©3 @

If o and P are the roots of the equation, 7x> —3x—2 =0,

S
2T

the the value of is equal to :

ol 1o
[Sep. 05, 2020 (ID)]

3 o 2
© 5 @

27 1
@5 ® 5

22+l_,2=x+iy and k£ > 0. If the curve

Z—Kl

Let u=

represented by Re(u) + Im(u) = 1 intersects the y-axis at the

points P and Q where PQ =5, then the value of k is :
[Sep. 04,2020 ()]

(@ 32 (b) 12 (c) 4 d 2

Let A #0 be in R. If o and [ are roots of the equation,

x? —x+ 2\ = 0 and o and y are the roots of the equation,

3x% —10x+27A = 0, then BTY isequal to:

[Sep. 04, 2020 (IT)]

(@) 27 (b) 18 (© 9 (d) 36

If o and P are the roots of the equation x2 + px +2 =0 and
1 1

o and E are the roots of the equation 2x2 + 2gx + 1 =0,

then [“—éj(ﬁ—%j[a+%j(ﬁ+éj is equal to :

[Sep. 03,2020 (I)]
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9 9 77. Letp,qeR.If2— /3 isaroot of the quadratic equation,
@ —09+q") ® —0-4°) s ~ : )
4 4 x~+px+q=0,then: [April 9, 2019 (D)]
(@) p*—4q+12=0 (b) ¢?—4p-16=0
9 2 9 2 ) )
© Z(9+p ) (d 2(9—1) ) (©) @?+4p+14=0 (d) p*—4q-12=0
68. The set of all real values of A for which the quadratic 78. Ifrzn 18 chozsen mn thezquadianc equation
) 5 s (m*+1)x==3x+(m=+1)*=0
equations, (A”+1)x” —4Ax+2=0 always have exactly such that the sum of its roots is greatest, then the absolute
one root in the interval (0, 1) is : [Sep. 03,2020 (ID)] difference of the cubes of its roots is: [April 09,2019 (II)]
0,2 b) (2,4 1,3 d) (-3,-1
(a) ( ) ( ) ( ] (C) ( ] (2) ( ) (a) 10\/5 (b) 8\/5 (C) 8\/5 (d) 4\/5
69. Letaand B betherootsofthe equation, 5x° +6x-2=0. 79 The sum of the solutions of the equation
IfS =a"+p",n= then : .02,2020 (1
S, =a" +p", n=1,2,3, ..., then: [Sep. 02,2020 (D] |\/;_2|+\/;(\/;_4)+2=0’ (x> 0) is equal to:
(@) 6S¢+5S; =28, (b) 6Sc+5S8;+2S,=0 [April 8, 2019 (1)
(¢) 586+68s5 =28, (d) 58,+6S5+25,=0 (@ 9 b 12 (c) 4 (d 10
70. The number of real roots of the equation, 80. Ifa and B be the roots of the equation x2 — 2x+2 =0, then
et @3 4o+ ¥ +1=0is: [Jan. 9, 2020 (1)] .
(@ 1 (b) 3 (c) 2 ) 4 . al
71. The least positive value of ‘a’ for which the equation, the least value of 7 for which B) lis:
2x2+ (a—10)x + 3 2a hasreal roots is [April 8, 2019 (D]
2 () 2 (b) 5 (c) 4 @ 3
) 5 [Jan. 8, 2020 (D] 81. If A betheratio ofthe roots of the quadratic equation in x,
72. If the equation, x“ + bx + 45 = 0 (b € R) has conjugate 3m2x2 + m(m — 4)x + 2 = 0, then the least value of m for
complex roots and they satisfy |z + 1| = 2410, then: 1
[Jan. 8, 2020 ()] which 4+ 1 Lis: [Jan. 12,2019 ()]
(@ b2-b=30 (b) b2+b="T72
(© b*~b=42 d) p2+b=12 @ 2-43 b) 4-372
73. Let o, and B be the roots of the equation x2—x —1=0. If
i = (@) + (BYs, k1, then which one of the following © 2+42 @ 4-243
statements is not true ? [Jan.7,2020 (I)]  82. Ifonereal root of the quadratic equation 81x2 + kx+256 =0
(@) p3=ps—py is cube of the other root, then a value of k is :
(b) Ps=11 [Jan. 11,2019 (D)
Eg)) (PytPytp3 TPyt ps)=26 (@) 81  (b) 100 (c) 144 (d) —300
P5s =Py P3 83. Consider the quadratic equation (c— 5)x% —2cx +(c—4)=0
. 2 . 9
74.  Let ocand B be two real roots of the equation (k+1) tan"x c# 5. Let S be the set of all integral values of ¢ for which
— 2 . Manx= (1—k), where k(#—1) and A are real numbers. one root of the equation lies in the interval (0, 2) and its
Iftan?(o.+ B) = 50, then a value of A is: [Jan. 7, 2020 (I)] other root lies in the interval (2, 3). Then the number of
(a) 10 \/E (b) 10 (C) 5 (d) 5 \/E elements in S is: [Jan. 10, 2019 (I)]
75. If o.and P are the roots of the quadratic equation, x2 + x sin 0 @ 18 (b) 12 (©) 10 @ 11
b b 84. The value of A such that sum of the squares of the roots
. n a”+p . of the quadratic equation, x2 + (3 — A)x + 2 = A has the
_ =00,6€|0,— : ’
2sin0 =0 e( 2j sthen T g ) gy S least value is: [Jan. 10, 2019 (IT)]
equal to : [April 10,2019 (I)] 15 4
; . @= O ©: @2
2 2 8 9
(a) (sin®— 4)12 (b) (sin®+ 8)12 85. Lelzts(x an{iSB_ be two roots of the equation x2 + 2x +2 =0, then
o'+ B2 is equal to: [Jan. 9, 2019 ()]
212 26 (@ —-256 (b) 512 (c) -512 (d) 256
© (sin9—8)6 (d) (sin0+8)2 86. The nurpber of all possible positive integrgl values (?f o
. for which the roots of the quadratic equation,
76. The number of real roots of the equation b3 — . .
6x* — 11x + o = 0 are rational numbers is:
s+pr-1=22"-2) is: [April 10,2019 (ID)] [Jan. 09, 2019 (ID]
@ 3 o) 2 © 4 @ 1 (@ 3 (b) 2 (c) 4 @ 5
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87.

88.

89.

90.

91.

92.

93.

9.

95.

96.

M-31

If both the roots of the quadratic equation x% — mx +4 =0
are real and distinct and they lie in the interval [1, 5],

then m lies in the interval: [Jan. 09, 2019 (ID)]
@ (=5,-4) (b) (4,5
() (5,6) d (3.4

Let z, be a root of the quadratic equation,
x2+x+1=01fz=3+ 61'2631 731'283, then arg z is
equal to: [Jan. 09, 2019 (IT)]

T
© g

Let p, ¢ and r be real numbers (p # q, r # 0), such that the

1 1 .
+ =— are equal in
xX+q r

(@) g (b) g d 0

roots of the equation

X+p
magnitude but opposite in sign, then the sum of squares
of these roots is equal to. [Online April 16,2018]

@ p*+q*+r? ) p* + ¢

2, 2

© 207 +4) @ £t

Ifan angle A of a A ABC satisfies 5 cos A +3 =0, then the

roots of the quadratic equation, 9x2 +27x + 20 =0 are.

[Online April 16,2018]

(a) sin 4, sec A4 (b) sec 4, tan A

(c) tan 4, cos A4 (d) sec 4, cot 4

Iftan 4 and tan B are the roots of the quadratic equation,

3x% - 10x — 25 = 0 then the value of

3sin® (4 + B)— 10 sin (4 + B). cos (4 + B)— 25 cos? (4 + B)

is [Online April 15, 2018]

(@ 25 (b) —25 (c) —10 @ 10

If f(x) is a quadratic expression such that f'(a) + f(b) =0,

and — | is a root of f (x) = 0, then the other root of (x) =0

is [Online April 15, 2018]
5 8

@ S (b) p

5 8
© 3 (d) 3

If o,feC are the distinct roots, of the equation

x2-x+1=0 , then o101 +[3107 isequal to:

@ 0 (b) 1 © 2 (d -1
If, for a positive integer n, the quadratic equation,

[2018]

x(x+ 1) +x+1)(x+2)+...+(x+ n—-1) (x +n) =10n
has two consecutive integral solutions, then n is equal to:
[2017]

(@ 11 (b) 12 (©) 9 (d 10
The sum of all the real values of x satisfying the equation
(x—l)(x2+5x—50) ) . .
2 =1lis: [Online April 9, 2017]

(@ 16 (b) 14 (c) —4 @ -5
Let p(x) be a quadratic polynomial such that p(0)=1. If p(x)
leaves remainder 4 when divided by x—1 and it leaves

remainder 6 when divided by x+1; then :

[Online April 8, 2017]

97.

98.

99.

100.

101.

102.

103.

@@ p(b)=11 (b) p(b)=19

(© p2)=19 (d) p2)=11

The sum of all real values of x satisfying the equation
2

(x>=5x+5)F 60 1 g

@ 6 (b) 5 © 3

Ifx is a solution of the equation,

1
V2x + —VZX—IZL(XEEJ,then Vax2 —1 is equal

[2016]
d) -4

to: [Online April 10, 2016]
3 1
@ 7 ® 5 © 22 @2
Let ovand P be the roots of equation x2—6x—2=0. If a,=
aj, —2ag
o — ", for n> 1, then the value of T oa. is equal to:
9
[2015]
@ 3 (b) -3 (© 6 (d -6

If the two roots of the equation, (@ — )(x* + xZ + 1) +
(a+ (2 +x + 1)2 =0 are real and distinct, then the set
of all values of ‘a’ is : [Online April 11, 2015]

1 1 1
@ (0’5) ®) (‘5’0)”(%}

1
© (‘E’OJ (d) (=0, -2) U (2, 0)

If2 + 3i is one of the roots of the equation 2x> — 9x2 + xr— 13
=0,k € R, then thereal root of this equation :
[Online April 10, 2015]

1
(a) exists and is equal to — 5

1
(b) exists and is equal to 5

(c) exists and is equal to 1.
(d) does not exist.
If 4 e R and the equation

—3(x—[x])2 +2(x—[x])+a2 =0

(where [x] denotes the greatest integer < x ) has no integral
solution, then all possible values of a lie in the interval:
[2014]

@ (-2,-1) (b) (—o0,-2)U(2,0)

(© (-L0)u(o,1) @ (12)

The equation +/3x% + x +5 = x — 3, where x is real, has;
[Online April 19, 2014]

(a) no solution (b) exactly one solution
(c) exactlytwo solution (d) exactly four solution
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104. The sum of the roots of the equation, 112. The value of k for which the equation
x2+2x—3|-4=0,is: [Online April 12,2014] (k—2)x% + 8x + k + 4 =0 has both roots real, distinct and
a) 2 b) —2 c 4 _ negative is [Online May 7, 2012]
w2 o © 2 @2 @6  ®3 @4+ @1
105. If o and B are roots of the equation,
113. Letfora = aq; 20,
%2 = 42kx + 26 _1= 0 for some k, and . ,
o + B2 = 66, then o + B3 is equal to: f(x)=ax" +bx+c g(x)=ax” +b x+¢
Online April 11,2014
‘ ) b andp(v)=7 (-2 (v).
@ 2482 () 280v2 (© 3242 (@ 2802
If p(x) = O only for x = —1and p (~2) = 2, then the value
1 1 ‘.
106. If == and ~/; are the roots of the equation, ofp (b is: [2011 RS]
Jo B @) 3 ®) 9 © 6 d 18
ax2+bx+1=0(a=0,a,b, eR), then the equation, 114. Sachin and Rahul attempted to solve a quadratic equation.
3 3 Sachin made a mistake in writing down the constant term
x(x+b° )+ (a* ~3abx ) = 0 as roots : and ended up in roots (4,3). Rahul made a mistake in writing
. . down coefficient of x to get roots (3,2). The correct roots
[Online April 9, 2014] of equation are : [2011 RS]
3 3 ) ! (@ 6,1 (b) 4,3 (c) -6,—-1 (d) —4,-3
a A and A A and A > > > >
@ o B ®) ap a’ =P 115. Let a, B be real and z be a complex number. If
3 3 72+ oz + B = 0 has two distinct roots on the line Re z =1,
(©) Jop andoff (d a 2 and B2 then it is necessary that : [2011]
107. If p and ¢g are non-zero real numbers and (@ Be(-10) (b) |B|=1
ol + [33 =—p,ap = ¢, then a quadratic equation whose (©) Be(l,e) d Be(o,1
. 116. If o and B are the roots of the equation
2 - 2009 2009 —
nmmme9;3ﬁ—m: [Online April 25,2013] x7—x+1=0, then o= + BT = (2010]
o (@ -1 (b) 1 (c) 2 d 2
@) px—qx+p>=0 () g+ px+q>=0 117. Ifthe roots of the equation bx2 + cx + a = 0 be imaginary,
© px+qx+p?=0 d) g2 —px+q?=0 then for all real values of x, the expression 352x2 + 6bcx +
2% s [2009]
108. If o and B are roots of the equation X+ px+3—p =0, (@) less than 4ab (b) greater than —4ab
4 (c) less than — 4ab (d) greater than 4ab
such that [~ B = \/ﬁ, then p belongs to the set : 118. Ifthe difference between the roots of the equation
[Online April 22, 2013] x2 +ax + 1 =0 is less than +/5 , then the set of possible
@ 2-50 0 3.2} © 2.5 @ 3,-5) values ofa is 20071
109. If a complex number z statisfies the equation @ B (b (-2,-3)(c) (-3,3) (@) (3,2)
242 |z+1|+i=0, then |z |is equal to 119. All the values of m for which both roots of the equation
[Online April 22,2013] x? = 2mx+m? —1=0 are greater than —2 but less than 4,
lie in the interval [2006]
@@ 2 ®) 3 © 5 (d 1 @ -2 0 ®) 3
110. Letp, ¢, € Rand r>p> 0. If the quadratic equation Tesms m=
px2+ gx + r=0has two complex roots c. and f, then |o] + © —1<m<3 .(d) 1<-m<4
IBlis [Online May 19, 2012] 120. Ifthe roots of the quadratic equation
(@) equal tol x> + px+¢ =0 aretan30° and tan15°,
(b) less thanhZ b121t not equal to 1 respectively, then the value of 2+ q—p is [2006]
(c) greater than @ 2 ®) 3 © 0 @ 1
(d) equalto?2
111. Ifthe sum of the square of the roots of the equation 121. If z* + z +1 = 0, where zis complex number, then the value
x% —(sina.—2) x— (1 + sina) = 0 is least, then a. is equal to 2 2 2 2
i f(z+lj +(22+L] +[23+Lj + T L
[Onhne May 12, 2012] (©) 2 22 23 ......... z +Z_6 1S
T b T T g b [2006]
@735 ©F © 3 @ 3 @18 A  (©6 @ 12
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P
122. In a triangle POR, ZR = . If tan (3} and

| a

—tan [%} are the roots of ax? +bx+c = 0, a # 0then

[2005]
@ a=b+c (b) c=a+b
(c) b=c (d) b=a+c
123. If the roots of the equation x2 —bx + ¢ =0 be two
consecutive integers, then b> —4c equals [2005]
@-2 ©®3 © 2 1
124. Ifone root of the equation x2 + px +12 = 01is 4, while the
equation xZ + px+q =0 hasequal roots , then the value
of ‘q’ is [2004]
49
(@) 4 (b) 12 © 3 @ -
125. If (1-p) is a root of quadratic equation
24 px+(1- p)=0 then itsroot are [2004]
(a) _la2 (b) _lal (C) Oa_l (d) 031
126. The number of real solutions of the equation
X =3x+2=0 is [2003]
(@3 (b) 2 (c) 4 d1
127. Thevalue of '4' for which one root of the quadratic equation
(a2 —Sa+ 3)x2 +@Ba-1)x+2=0 istwiceas large as the
other is [2003]
L2 2 gL
@-3 ®F ©-3 @53
128. Let Z; and Z, be two roots of the equation
72 1+ a7Z+b=0 »,Zbeing complex. Further , assume that
the origin, Z; and Z, form an equilateral triangle. Then
[2003]
@ o =4p ®) o?=b
© o*=2b @ 4% =3p
129. If p and g are the roots of the equation
x2+px + g =0, then [2002]
@ p=1,9=-2 (b) p=0,g=1
(© p=-2,9=0 d) p=-2,9=1
130. Product of real roots of the equation
2x2+|x]|+9=0 [2002]

(a) is always positive
(¢) does not exist

(b) is always negative
(d) none of these

131. Difference between the corresponding roots of x> +ax+b=0
and x>+bx+a=0 is same and a « b, then [2002]
@ a+tb+4=0 (b) at+b-4=0

() a-b-4=0 (d) a-b+4=0

Ifo = Bbuta?=50—3and B2=>5p —3 then the equation
having o/f} and B/a as its roots is [2002]
(@) 3x2—19x+3=0 (b) 3x2+19x—3=0

(©) 3x2-19x-3=0 (d) x2-5x+3=0.

132.

Condition for Common Roots,

i Maximum and Minimum value of
CTOPIC Quadratic Equation, Quadratic

t Expression in two Variables,
Solution of Quadratic Inequalities.

133. If5, 51, 512 are the lengths of the sides of a triangle, then r
cannot be equal to: [Jan. 10,2019 ()]

3 5 7 3
@5 ®5 ©5 @3
Let a, b € R, a # 0 be such that the equation,
ax® —2bx +5 =0 has a repeated root o, which is also a root
of the equation, x2 — 2bx — 10 = 0. If B is the other root of
this equation, then a2 + p2 is equal to :[Jan. 9, 2020 (II)]
(@ 25 (b) 26 (c) 28 (d 24
If L e R s such that the sum of the cubes of the roots of the
equation, x2 + (2 —A) x + (10 —A) = 0 is minimum, then the
magnitude of the difference of the roots of this equation is
[Online April 15,2018]

@20 ® 2 ©22 @4+
If| z— 3 + 2i | £ 4 then the difference between the greatest
value and the least value of | z | is [Online April 15, 2018]

@ V13 () 213 (o) 8 (d 4+13

If the equations x2 +bx — 1 =0 and x2 +x +b=0have a

common root different from —1, then |b| is equal to :
[Online April 9,2016]

@ 2 (b) 3 © 3 @ 2

If non-zero real numbers b and c are such that

min f(x) > max g(x), where f(x) =x2 + 2bx + 2c2 and

g(x)=-x2-2cx +b%(x eR);

134.

13S.

136.

137.

138.

b

1
o (03]

o 7]

then lies in the interval: ~ [Online April 19, 2014]

o[t

@ (V2.2)
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139. Ifequations ax2+ bx +c¢=0 (a,b,c eR,a# O) and 144. The quadratic equatlons.x - 6x +a=0and
5 x%— cx + 6 =0 have one root in common. The other roots
2x“+3x +4=0have a common root, then a : b : c equals: . . . .
Online April 9. 2014 of the first and second equations are integers in the ratio
[Online April 9, I 4 : 3. Then the common root is [2009]
(@ 1:2:3 (b) 2:3:4 (c) 4:3:2 (d) 3:2:1
140. If the equations x2 + 2x + 3 =0 and ax? + bx + ¢ = 0, @ 1 (b) 4 © 3 @ 2
a,b,c € R, have acommon root, thena: b:cis [2013] 22 10y 417
(@ 1:2:3 (b) 3:2:1 (c) 1:3:2 (d) 3:1:2 145. Ifxisreal, the maximum value of 2 XTI g [2006]
3x2 +9x+7
141. Theleast integral value o of x such that zx;S >0,
| X raxld @+ ®wa @91 @Y
satisfies : [Online April 23, 2013] 4 7
(@) of+30—4=0 (b) a?2-50 +4=0 5 5
© o2—Ta +6=0 d) o2+50-6=0 146. If both the roots of the quadratic équ?tion x —2kx+k
142. The values of ‘@’ for which one root of the equation Tk—5=0areless than 5, then k lies in the interval
x2—(a+1)x+a*+a—8=0exceeds 2 and the other is [2005]
lesser than 2, are given by : [Online April 9, 2013] @ (5,6] (b) (6,0) (c) (—,4) (d) [4,5]
(@ 3<a<l10 () ax=10 147. The value of a for which the sum of the squares of the
(© -2<a<3 (d a<-2 roots of the equation x2—(a —2)x—a— 1 =0 assume the
least value is [2005]
143. If |z A 2 , then the maximum value of|z|is equal to : @ 1 (b) 0 © 3 d 2
z

[2009]

@ J5+1 () 2 © 2+42 (@ B+1

EBD 83



Complex Numbers and Quadratic Equations

Hints & Solutions

3+isin6
4—icos0
L (3+isinb) ><(4+icosé))

(4—icos0) (4+icos0)
As z is purely real

b Letz=

, after rationalising

3
= 3cosO+4sin6=0 = tanb=- Z

) . [ cos 0
arg(sinB + icos0) = w + tan sin®

()
=n+tan | —— |=mw—tan | —
3 3

© D(E2Re(2) C(E-2Re(@))

VE) BO

Letz=x+iy
-+ Length of side of square = 4 units

Then, |z-Z|=4=|2iy|=4=|y|=2
Also, |z—(z-2Re(2))| =4
= |2Re(2)| =4 = |2x|=4=|x|=2

sz =\/x2+y2 :\/4+4:2\/5

2n,

-1 _
© - -1+V3i=2-¢3 and1-i=+2-¢ *

30 2 ) YO0
{—Hﬁi] _ ﬁe[?*ﬂ’
1-i

.
——i

=2%.e2 =25

@

N\ mi2 A n/3
) 1+ 1+1
Given that | — =|— =1
1-i i—-1

M-35

= im/Z _ (_i)n/3 =1
m (least)= 8, n (least)= 12
GCD (8, 12)=4.

(b) Let z; =x +iyand z, = x, +iy,
vz =1=Re(z)
=& -DP )l =x

3y,2 -2x+1=0

|z, —1[=Re(z,) = (x, ~1)* +y3 = x}
3y§—2x2+1:0

From eqn. (i) — (i),

=¥ =2(x —x,)=0

((x—x,)
SNty =2
Y=
T
warg(z —z) = 5
(yi—»)
Dtan—lkyl sz:E
X| =X, 6
Y= 1
= =—
N-x% B3
= 2 :L {From, A/ .
Nty A3 X=X

) =2\/§:>1m(zI +2zy)= 23
b Letz=x+iy

z—1

Then, =1 = x2+(y-1)7?

z+2i

=x2+(y+2)2 = 2y+1=4y+4

1
= 6y=-3 = y= )

5 25
== 24 2= =2
|2 , =Yty

2

Nt

()

(i)

(i)



a—-i a+i

(1-1+2i)a+i) 2ai-2

z a2+1 a2+1
\/[ ) JZ[ 24 ]2 J4+4a2
1= _ | AFda
2] a’+1 a*+1 (az+1)2
41+a*) 2

=|z|=

1+a®)? l+a? -0
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, 24 2
= Y=y =6 Since, it is given that | z| = 3
Z=x+iy N J6 - % Then, from equation (i),
2 2
25 49 r )
‘Z+3i|: 6+T: T 5 1+(12
. Now, square on both side; we get
= |+3i=7 =>l1+a>=10=>a=43
7. © z=x+iy Since, it is given thata>0=a=3
bel+ =4 2 2 e n
Then, = (1+1)- _ 1+ szl :i
0, 4) a—i 33— RE
_ 2 2
|| =x"+y 2iG+i) 143
Minimum value of T 10 5
H=2v2 __ 13,
Maximum value of Hence, Z = 5 gl
=4
d 0.-4) 11. () Given|zo|=1 ()
|| e[ V8.6 N on
and arg(—} =— ..(11)
So, |z| can’t be /7. o) 2
8 (¢) LetRe(z)=xie,z=x+10i _ .
2z—n=2i-1)(2z+n) 6+6:0 {.‘Re(a):o}
(2x—n)+20i=(2i— 1) ((2x+ n) +20i) _
. . . = ZO=—Z®
On comparing real and imaginary parts,
— (2x+n)—40=2x - nand 20 = 4x + 2120 from equation (i), Zom=1 [using 2z =|z ]
=4x=-40and40=-40+2n o) =-1>Zo=ti
=x=—10andn=40
_ b _ -7
Hence, Re(z)=— 10 from equation (ii), —arg(z) —argo= 2 arg(zZw) = EY
9. () Givenequationis,|z—1|=|z—i]
Hence, zyw=—i
= @-D2+y2=x2+@-1)>2 [Here, z=x+iy]
= 1-2x=1-2y=>x-y=0 12. (o) m:% = S0—-50z=5+3z
Hence, locus is straight line with slope 1. :
5(0-1)
2 i = S0-5=z(3+50)=z=
10. @ z=U*FD) ai (3+50) 3150

wlz]<1, = Slo— 1)< [3+5a|

= 25(0d-0-0+1)<9+2500+150+150
2
(e ==2)
_ __2 2
= 16< 400+ 400 = m+m>§:>2Re(w)>g

= Re(o) >§
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z—0
13. @ Leti=——
z+o

t is purely imaginary number.

t+1=0
N z—oc+§—(x:
z+0 Z40
= (-o)(z to)+(Z —a)z+a)=0
= zZ —02+zz —02=0
= 27 —a2=0
= [P-a2=0
= o?=4
= o=%2

14.

—~
)

|2, 1=9,]z,-3-4i|=4
z, lies on a circle with centre C,(0, 0) and radiusr; =9
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
(ie. A)

P

15. () Since, |z tz=3+i
Letz=a + ib, then

| +z=3+i= a?+b* +a+ib=3+i

Compare real and imaginary coefficients on both sides

b=1, \/a®?+b%* +a=3
Ja*+1 =3-a

a2+1=a2+9-6a

6a=8=a= 2
a= :>a*3

Then,

4\ 16 5
lZ= || 5| ¥1=4/—+1=3
3 9 3

16. (none)Letz, =re®andz,=ry e’
3|zy|=4z,| = 31, =41,

M-37

321 25 _ 34 ie-p) 21 ig-0)

272z, 3z - 2r, 35

3 4 .
=—X—=(cos(6—¢)+isin(0—))+
2 3
%x %[cos(e —0)—isin(0—0)]

1 . 1) .
22(2+E)cos(6—¢)+1(2—5jsm(6—¢)

= 2 o052 (0— )+ 2sin?(0—
|z|f\/4cos (C] ¢)+4s1n ©-9)

16 5 9 3 5
= 4/— 0-0)+= = =<|z|<=
2 cos”(6—0) 2 = > |z >

3+2isin®

(d) Supposez= 1= 2isin®
Since, z is purely imaginary, thenz+ 7z =0

3+2isin9+3—2isin9 _
1-2isin® 1+2isin®

=

(3+2isinB)(1+ 2isin0) + (3 —2isinB)(1 —2isin 6)
1+4sin’ 0

2n 2w

T T
Now, th fel tsind=-——+—+—=—
ow, the sum of elements in R
@ lzZl=1&Rez#1
Supposez=x+iy=x2+12=1...(>i)

Now, W:1+(l—8oc)z
1-z
W_1+(1—80L)(x+iy)

1-(x+1iy)

o L+ (1=80) (x+ ) )(1— x) +iy)
L= (e +))((1 = x) +iy)

=

[(1+x(1—8a)(1—x)—(1—8a)y2]
(1-x)+y°
+i[(l+x(1780()))/7(178(1))/(17)6)]

(1-x)+y°

w=
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As, wis purely imaginary. So, 22. () Letz=1+ia, o eR
2 _ + 5 + 5
[0+ 21 —80))1 - x) ~ (1 8a) y*] Z= U+l +ia)
Re w= — -0 x+iy=(1+2a- o)
I=x)"+y On comparing real and imaginary parts, we get

x=1-02y=2a
Now, consider option (b), which is

=1-x)+x(1-8a) (1 -x)=(1—-8cx)?
= (1-x)+x(1-8a)—x2 (1 —8a)=(1 —8x)?

= (1-x)+x(1—8a)=1-8a [From (i), x2 +)2=1] V+4x-4=0

= 1-8a=1 LHS : 3% +4x—4 = (20)? +4(1-a?) -4
=a=0

~oae {0} = 40’ +4-40> -4

19. () Rationalizing the given expression
(2 +3isin 0)(1 + 2isin 0)
1+4sin0

For the given expression to be purely imaginary, real part

of the above expression should be equal to zero.
2—6sin’ 0

=>————=
1+4sin” 0

=0=RHS.
Hence, 2 +4x —4 =10
23. () Letz=x+1iy

z—1
- is purely imaginary means its real part is zero.
+1

wiv—i
0 :>sin29:l al l.y l.:
3 xX+iy+i

x+i(y-1 ><x—i(y+1)
x+i(y+1) x—-i(y+1)

EBD 83

:sinO:iL: 0 =sin"! (L]

V3

X = 2ix(p+ D+ xi(y -+ y? -1

20. () Letz=rel® X2+ (y+1)?
Consid mz’ r° (sin 50) x2+y? -1 2xi
onsider = ) = -
(Imz)> 1’ (sin®)° Pr+1)? (1>
Ce elf — cos 0+ isind) for pure imaginary, we have
. 5 3 x>+ y2 -1
sin50  16sin’ 0 —20sin” 0 +5sin0 NN
=" 5. = — x“+(y+)
sin” 6 sin” 0 o
= x+ty =1
16sin° @  20sin®®  5sin® = Gty -p)=1
sin” 0 sin° 0 sin® 0 N
= xtiy= =z
=5 cosec? 0 —20 cosec? 0 + 16 X-=uy
. Imz° . L _ .
minimum value of 5 is—4. and Pk
(Imz)
21. (d) Weknow minimum value of |Z; + Z,|is z+l = (x+ip)+ (x—iy) = 2x
z
1 1
[1Z,1-12Z,||. Thus minimum value of z +5 is|lZ] _E‘
(Z + ;] is any non-zero real number
1 1
< Z+E <|Z|+=

24.

Since, | Z [> 2 therefore

2—l< Z+l
2

<2+l
2

(@ Consider arg [i} +arg [2_2\
Z4 23

= arg(z;) —arg(zy) +arg(z, ) —arg(z3)

= (arg(z)) +arg(zy)) — (arg(z3) +arg(z4))

(Zz=21&\

given L

Z4 223
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25.

26.

27.

M-39

= (arg(z)) + arg(z)) — (arg(z;) + arg(%3) 28.
{also (arg(z;) = —arg(z )}
arg(z3) = —arg(z3)
= (arg(z)) —arg(z)) — (arg(z3) —arg(z3))
=0-0=0
(d Consider the equation
w—wz = k(l-2z),k €R
w—wz .
Clearly z#1 and =, s purely real
w—wz  w—wz
-z 1-z
wW—wZ  w-wz
-z -z
= W—WZ—WZ+WZZ = W—WZ —WZ+Wwzz
= w+w|z = w+w|z 29.
= (w-w(z[) = w-w
=kf=1 (Imw=0)
=lzZ=1land z#1
. The required setis {z : |z| =1, z#1}
(¢) Given|z|=1,argz=0
_ 1
= z=—
z
. arg(“—f) = arg(H—i\ =arg(z)=0.
1+z Ll"'*J
z
Letz=x+iy, 7 =x—i
b Letz=x+iy, z =x—iy 30.
Now,z=1-72
= x+tiy=1-(x—-1iy)
= x=1= le
2
Now, |z|=1 :>x2+y2=1 :>yz=lfx2 -
5 .
= y=t-
7 2
Now, tan 6 = 4 (0 is the argument)
x
3.1 . .
= % + 3 (+ve since only principal argument)
=3 32.

— O=tan"' 3:E
3

Hence, z is not a real number
So, statement-1 is false and 2 is true.

Now, =

2

@ Letz=x+iy = z2=x2-y%+2ixy

2

1+z 1+x27y2+2ixy_(x27y2+1)+2ixy

2iz 2i(x +1iy) 2ix—-2y
B (x2 —y2 +1)+2ixy “ —2y—2ix
—2y+2ix

—2y—2ix
_ y(x2 +y2 -1) +x(x2 +y2 +1)i
2()62 + y2)

x(x2+y2+l)
=T 5 2
2(x"+y7)
Since, |z|=1 = \/x2+y2 =1
:>x2+y2=1
a:x(1+1):x
2x1
Alsoz#1 = x+iy#1
LA=E1LDD)
@ Letzy=1+iandzy=1-i
 _1-i_(=0d-h__
1+ (1-9)

i 1+i
243 2l
221 +322 _ Z] _ 2—31

2z -3z, 2_3(z2j 243

2
7‘ 2—31“ N
2+3i )

221 + 322 zy

%)

7‘ 2-3i
2+3i
4+

221 -3z,

_lal
|23 |

3

\N4+9

® |z +5 |-z
ﬂﬁfﬂﬁf+ﬂﬁmﬂﬂﬁfﬂﬁf—ﬂﬁmﬂ
= 2laf +2ff =22 +af |

@ Let |[ZFW|=r
= Z=re® W = reit
where 0+ ¢=mn

W =re it

Now, Z = re/(m=9) = peit x o710 = _ yo=id

W

Thus, statement-1 is true but statement-2 is false.
() Statement - 1 and 2 both are true.

Itis fundamental property.
But Statement - 2 is not correct explanation for Statement - 1.
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3. @ Letz=xtiv 3. @ |ZoHZ|oHz|oHzoE =l

lz=1|=|z+1|= (x-1? +)? = (x+1)? +)? Arg(Z0) = arg(Z) +arg(w)

= x=0 = Rez=0 =—arg(z)+arg0):—g

|z —1| = |z—i| :(x—l)2 +y2 =x? +(y—1)2 [+ arg(Z) = —arg(z)]

= X=) SZo=-1

|Z+l|:|z—i|3(x+l)2+y2:x2+(y—1)2 39. (¢) Giventhat|z—4|<|z-2]
Letz=x+1iy

=>x=-y

= |E-H+iy)|[<[(x-2)+iy|

= (x—4)P2+ 2 <(x—2)+)?

= x2-8x+16<x?—4x+4 = 12<4x
34, (1) 1 1 -1 = x>3 = Re(z)>3

Only (0, 0) will satisfy all conditions.
= Number of complex number z = 1

© |— = = =—
Li—lJ (i-1) —i-1 i+l 40. B Let|z[=|o|=r
sz=rel o =rel® where0+¢=m.

1 . . . .
1 - =l = it b= i =
35. (a) Giventhat z3 = p+ig T el " , o .
[ e™=—1and ® =re ]

3 - \3 . .
=z=p +(ig)” +3plig)(p+iq) M. () Letz=x+iy

. 3 2, . 2 3
= x—iy=p°-3pq~+iBp°q—q”) =iz
Comparing both side, we get o X2 2 120y =i + )
. 3 2 X 2 2 .
L x=p =3pq :>;=p -3q ...(1) 3x2—y2:0 and 2xy=x2+y2

= ((x-y)(x+y)=0and (x—y)* =0

2 2 -
—3p ...(11) =>x=Yy

andy=q3—3p2q31=q
q

Adding (i) and (ii), we get

—1+«/§i
=

42. (a) Giventhat, o =

2
Xy 2 2 Xy 2 2
SL—+==-2p"-2¢q° .| —+= + =-2
P q P i [p q]/(p 4 .'.(2+(o)4:a+bm :>(4+c02+4c0)2:a+bu)
36. (c) Giventhatargzw=m 3(0)2 +4(1+(0))2 —a+bo
—Sarg z+argw=rm (1)

= = = = = (0> —40°)* = a+bo
z+iw=0=>z=—iw

.. _ 2
Replace i by —i, we get [“1+o=-0"]

282 _ 4 _
y z:iw:argz:§+argw = (B0’) =a+bo=9%" =a+bo

=90 =a+bw (""’)3:1)
:>argz:£+n—argz (from (1)) On comparing, @ =0,5=9
2
=a+b=0+9=09.
: argz—s—n ’
= 4 1+cos£+isinffg\
. . 43.
37. (®) Giventhat © N
- 1+cos§—zsm§
N X N2 |
(F} =1 :{—(lﬂz} =1
—1i 1-i ’
(Zcoszs—n+i25in5—n-coss—n\
- ¥ _ 36 36 36
L+i7+2i =1=@@)" =1 ~x=4n; nel’ 2052 2" _i2sin T - cos OF
L 1+1 J 36 36 36
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( 5n .. 5¢) _\/§+i:_i _l+_\/§i =—i®
cos —+isin— 6 47. @)
36 36 Sn .. 5m 2 2 2
= ﬁ =1 COS % + 181 %
cos 36 isin 3 where o is imaginary cube root of unity.

Now, (1 +iz+25+iz8)°
5ty .. S5n S5t . S; =(1+o-ie? +ie?)’=(1+w)’
:cos(6x%] +ls1n[6><£] :cos?ﬂsm? =(7(02)9=70)18=71 (- 1+0)+0)2=0)

48. (@) —(6+iP=x+iy

:_ﬁﬂ.l:_l(ﬁ_l) = [216+3+18i(6+i)]=x+iy
22 2 = [216—i+108i—18]=x+iy
4. () 3+2J-54 =3+66i = 216+i-108i+18=x+iy
= -198-107i=x+iy
Lt . .
3+ 660 =a+ib = x=—198,y=—107
—a*—b* =3 and ab=36 = y-x=-107+198=91
5 5
= a® + 1% = J(@® —b?)? +4a?* =15 " (BLi) (B
- @ =17 2 2
So, a=13 andb:i\/E
5 5
\/3+6\/gi:i(3+\/67i) :(coszﬂ'sinzj +(cos£—isin£)
6 6 6 6
Similarly, \3—63/6i = +(3-~/6 1) e e
i— —i— T
_le6| +]e 6| =2cos==43
Im (v/3+ 636 3 - 66i) = £24/6 { ] [ ] 6
45. 0) Leta=o,b=1+0’+cf+...=101 = I2)=0,Re()= 3
a=(1+o)(l+o?+o*+... 0%+ 200
_ 1+i/3
(1)) @™ - 0O Letl_(l—iﬁ}
=(l+o)—— L =
1- > (0™ =1)
= (Hi«/gj){lﬂk/g]
1 1- e b . .
- a:(+00)(203):1 1 l\/§ 1+l\/§
1-o
Required equation =x2— (101 + 1)x+(101) x 1=0 :(—2”2\/5) :[1—1\/5]
= x2-102x+101=0 4 2
46. @) v z=x+tiy (1+i3) (1-i3
Also, [= X
(z—lj_(x—l)+iy 1-i3 ) (1-i/3
2z+1) 2(x+iy)+i
B 4 [ -2
_ (x=1)+iy ><2x—(2y+1)i - _2_i23 - 1+i3
2x+Q2y+Di 2x—-Q2y+1)i
3
e[ 21 2x(x =D +y2y+D) 1+iV3 1+i3) (1+i3) (1+i3
€ - | = 3 3 =1 Now, - = : X : X -
224i)  (2x)* +(Q2y+1) 1-iV3 1-i3) (1-if3) 1-i3
o (Y (i3 (=2 ) (1=iB)_,
= (x+5] +(y+zj —[T] . 1-i3 ) (1403 -2

.. least positive integer n is 3.
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54. (@ (1+0)=A+Bo
2\7 — e yld =12 32 = 2
51. (a) (3,3) (fo)z)_—A+Bm (v ot=0' .0 =0
22 —o”=A+Bo
1+ w=A+Bo
Final | (1,1) =A=1,B=1.
- . +1|=|z+4-3 +4|+|-3 3|+|-3
sosiion] > CTT 6 $5. @ |zt 1|=]z+4-3] < [z+4]+]3] < [3]+]-3)
= [z+1]| <6 = [2+]]x=6
56. (c¢) Giventhatw= I
z——1i
So new position is at the point 1 + i 3
-2
5. @ |[L—221-1 = jwi= —E 4 Llal_lal
2-27\7, \z—li| Z |22|
3
2 -2
= |Zl_2Z2| :|2_ZIZZ| :>|Z|: Z_li
— B — 3
= (51 -22))(21-22)) = 2-22)2 -2 Zy)
. - . 1) .
= (71-22,)(7-2%))=(2-72,)(2-Z25) = distance of z from origin and point (0, 5) is same
= (212) =222, - 272, + 42,7, hence z lies on bisector of the line joining points (0, 0) and
=4- 22122 - 22122 + Z121Z222 (Os 1/3) ) ) )
Hence z lies on a straight line.
2 4l P =4 202
= |z +4[z| +|z1]” [z 57. (©) |z;+z| =]z |+ 12| = z and z,arecollinear
- |Z1|2 +4|22|2 *4*|Zl |2 |22 |2 -0 and are to the same side of origin; hence arg z; —arg z, =0.
, ) 58. (© v (x-10+8=0= (x-)=(=2) 1)"3
(2> =4)(1-[= ) =0
=x—1=-2o0r 20 or —20>
|2a] %1
orx=—lorl-2@orl—2”.
2
2 =4 .
gl 59. () Giventhat |22 —1|5z > +1 =|z° 1P =(Z +1)*
= |z|=2 [z = 27]
= Point z, lies on circle of radius 2. D I P
= -NE -D=E+) (-5-=5-7)
2 =2 (_‘\ =
z z z z
53. @ ——=— L= =227% — 22— 7P +1= 27> + 277 +1
z-1 z-1 Zy/) 2y
=22 422+ =0
= 2Z2-2> =2.2.7-Z°
=(z+2)=0=>z=-%
= |z|2 z-2% = |z|2 z-z2 . L
= zis purely imaginary
= |z|2 (z-Z)-(2-Z)(z+Z)=0 60. () Letthecircle be |z —zy| = r. Then according to given

= (z-7)(|z7 - (2+2)) =0
Either z—z =0 or |z|2 —(z+2)=0
Either z = 7 — real axis

or |z|2 =z4+z=22-2z-2=0

represents a circle passing through origin.

conditions |z, —z/|=r+a (D)

lzg—z,/=r+b .(11)
Subtract (ii) from (i)

we get |zg—z,| —|zg—2z,| = a—b.

.. Locus of centre z;, is |z — z;| |z — z,|

= a— b, which represents a hyperbola.
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61.

62.

63.

64.

65.

M-43

@ a+p=064, ap =256

OL3/8 B3/8

e + R (ap)’”® = (25 T3
() Let o and B be the roots of the given quadratic
equation,

o+p 64 64

2x2 +2x-1=0 (D)
1

Then, o +p = —E:> -1=20+2f

and 40’ +20.-1=0

eq. (1]

=402 +20+20+ 2B =0= P =—20(a+1)
() Let|x|=ythen

92 —18y+5=0

[ o is root of

=9y? -15y-3y+5=0
= By-DBy-5)=0

1 5 1 5
=>y=—or—->=|xl=-or —
3 3 33

1
Root - and £
oots are += and *

P ==
roduct 31

(d Let o and B be the roots of the quadratic equation
7x* =3x-2=0

3 -2
La+B==,af=—
P 7 P 7

o
1—a2+1—BB2
a—ap(a+p)+p
1-(a? +p*)+(ap)’
__ (a+B)—op(o+p)
1- (0. +B)* +20B + (ap)’

Now,

27
416

_2(x+iy)+i 2x+i2y+1)
C(x+iv)—ki  x+i(y—k)

@

232+ (y—K)2y+1)
¥ +(y-K)*

Real part of u = Re(u) =

66.

67.

Imaginary part of u

=2x(y-K)+xQ2y+1)

I

< Re(u)+Im(u) =1
= 2x* +2y2 —2Ky+y—K—-2xy+2Kx+2xy+x
=xz+y2 +K2—2Ky

Since, the curve intersect at y-axis
~x=0

=1’ +y-K(EK+1)=0

Let y, and y, are roots of equations if x = 0

Tty =-1

Yy = ~(K* +K)

(=)t = (1+4K* +4K)

Given PO=5=|y, - », |F5

= 4K> +4K -24=0=K =2 or—3

asK>0,. . K=2

() Since o is common root of x> —x+2A=0 and

3x2—10x+270 =0
30?100 +274 =0 (1)
302 =30+61=0 ..(ii)

.. On subtract, we get o = 3A
2
Now, aB:ZA:SX-B:ﬂ»éB:E

:>oc+[3:1:>3k+§=1:>7»=$ and
ay =9A =3y =9 =y =3

B g
A

I 1
d op=2and a+pf=-p also ;"'E:—q

=>p=2

oo

_ 1 a B 1
—[a[ﬂaﬁ b a:||:al3+0(ﬁ+2:|
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9|5 _a?+p*| 9 2 71. (8) Since,2x2+ (a—10)x+ 3 =2qa has real roots
T2 TRy ' ’ 2 ’
D>0
9 2 2,2 2
=20-77) [ o™ +B° =(a+PB)” —20ap] N (a—10)2—4(2)(§—2aj20
68. (c¢) The given quadratic equation is

69.

70.

W2 +1D)x? =4 +2=0
-+ Oneroot is in the interval (0, 1)

0 f)<0

=2A+1-41+2)<0 72.

= 20> 41 +3)<0
A-D(A-3)<0 =1 €[l 3]

Butat A =1, bothrootsare 1 so A =1
~he(l, 3]

(¢) Since, a and P are the roots of the equaton
5x2+6x-2=0

Then, 50> +6a-2=0, 58> +6p—2=0 73.

5a% + 60, = 2

58, +6S5 = 5(a’ +B%)+6(a’ +B°)
= (5a* +60°) +(5p° + 6B°)
=a*(502 +60.)+B*(5p2 +6B)
=2(a* +p* =28,

@ Lete*=1€e(0,0)
Given equation
A4 +t+1=0

1 1
= £2+t-4+ ;+t—2=0

- (r2+i2j+(t+%j—4:0
t

1
Letz+ B =y

Y Hy=6=0
y=-3,2

0?-2)+y-4=0 =
Y2+y—6=0 =

1
=> y=2 = l+;=2

= e'te¥=2
x =0, is the only solution of the equation

75.

Hence, there only one solution of the given equation.

74.

(a—10)>—4(33—-4a)>0

a?~4a-3220

(a—8)(a+4)>0

a<-4ua=8

ae (—w,—4]U[8, )

Let z= o+ if} be the complex roots of the equation

LUy

—~
)

So, sum of roots = 2. = — b and
Product of roots = o2 + B2 =45
(ot 1)>+B2=40

Given,|z+1|:2\/ﬁ

= (a+1)?-a?=-5

= 2o0+t1=-5 =

Hence, b= 6 and b>— b= 30

d o’=50+3
p>=5B+3

ps=5(+P)+6=5(1)+6

[ B2=45 7(12]
200=-6

-b
[ fromx2—x—-1=0,0+p= ~ =1]

ps=1landps=a?+p2=a+1+p+1
py=3andpy=o’+p3=20+1+2B+1
=2(1)+2=4

Py X py=12andps=11 = ps#p, X ps

® (k+I)tan® x—/2htanx+(k—1)=0

VI

tano +tanf} =
k+1

[Sum of roots]

k-1

tana-tanp =
p 1 [Product of roots]

Ny
tan(a+[3)=%:@:%
k+1
2

tanz(a+B)=%:50

A=10.
() Given equation is, x2+x sin @ — 2 sin 6 =0
a+pB=-sinBOandaf=—2sin6
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80. (¢) The given quadratic equation isx2—2x+2=0

(OL12+B12)OL12B12 - (aB)12

12 ql2 24 24 I
_ — +4/—
(@ +F =P @-P) Then, the roots of the this equation are 2:VH4 =1%i
" Ja-Bl=y(a+P)? —4ap = sin? 6 +8sin6
Now, &olzi_ (=9
@p? _  @sing)? 2" B T 2 !
" (a-P)** sin'?0(sin0+8)!2  (sin6+8)"? 5
o 1-i (1-i) e
76. @ Let2*—1=t o ST i ST
S5+|t|=@+ 1) (t-1)=|t|=1*-6
When t>0,2—1—6=0=>¢=30r-2 a) .
. Now, | o | =1=>&)"=1
t=-2 (rejected) B
When ¢ <0, t2+t—6:03t:—30r2(both rejected) = nmust beamultiple of4.
L 2-1=3=2=4x=2 Hence, the required least value of n= 4.
77. @ Since p_./3 isaroot of the quadratic equation 81. () Letroots of the quadratic equation are a., f.
x2+px+q=0 o 1 o B
-.2++/3 is the other root leen,K=Eand7u+x=1:E+a=l
= 24 px+q=[x—2-V3)x-2+/3)] (4B — 208
(X—le...(i)

=x> - 2+V3)x-(2-V3)x+(2* -(+3)%)

The quadratic equation is, 3m%x% + m(m—4)x+2=0

=x2—4x+1
Now, by comparing p=—4,q=1 (x+]3=@=43_m and 0‘B=3i2
—plodq-12=16-4-12=0 " " "
3 Put these values in eq (1),
78. (¢) Sum ofroots = 41 42
-+ sum of roots is greatest. .. m =0 ( 3m j
2 =3

Hence equation becomes xZ—3x+ 1 =0 L

3m?

Now, a+B=3, ap=1=|-a—B|=5

= (m-47°=18=>m=4+ /13

‘a3—B3‘=‘(a—B)(a2+B2+aB)‘:\/§(9—l):8\/§
Therefore, least value is 4 — Vig=4-32

79. @ Let . /x =a 82. () Leto and P be the roots of the equation,
given equation will become: 81x2+hkx+256=0
la-2|+a(a-4)+2=0 1
= |a-2|+a*~4a+4-2=0 Given (a)? =p= a=p’
= |a-2]|+@-2)*-2=0 256
Let|a—2|=y(Clearly y > 0) -+ Product oftherootszg
= y+y?-2=0
= y=1or—2(rejected) ((X)(B)=§
= |la-2|=1=a=13 81
4
When [y =1=x=1 - B4=(§) :Bzgzﬂxz%

When [x =3=x=9
Hence, the required sum of solutions of the equation k
10 +* Sum of the roots = —a



M-46 W
k 4 64 k 86. (a) Theroots of 6x2— 11x+ o =0 are rational numbers.
o+p= RT3 7w Discriminant D must be perfect square number.
= k=-300 D=(-112-4-6-«
83. () Consider the quadratic equation =121-240 must be a perfect square
(c=5)x2=2cx+(c—4)=0 Hence, possible values for o are
Now, (0)/3)> 0 and f0).A2) <0 0=3,4,5.
= (c=4)(4c-49)>0and(c—-4)(c-24)<0 .. 3 positive integral values are possible.
49 87. () Given quadratic equation is: x2 —mx+4=0
= ce(-o4)u (T’wj and ¢ € (4,24) .
Both the roots are real and distinct.
49 So, discriminant B2 —4A4C> 0.
= CE[T’Z4J m?—4-1-4>0
49 (m—4)(m+4)>0
Integral values in the interval [Ta 24) are 13, 14, ...,23. m e (—oo,—4) U (4, ) (D)
Since, both roots liesin [1, 5]
§={13, 14, ...,23}
84. (d) The given quadratic equation is _me 1,5)
2+@-N)x+2=2 2
Sum of roots =+ f=A—3 = me (2,10 (i)
Product ofroots =aff =2 — A And1l-(1-m+4)>0=m<5
o? + B2 = (o +B)* — 20 me (—0,5) ..(iii)
=(A=32-202-% 29
=A2—4r+5 Andl~(25—5m+4)>0:>m<?
=(A-2)2+1
For least (a2 + B2) A =2. me (_wg) (V)
85.  (a) Consider the equation >
X24+2x+2=0 From (i), (ii), (iii) and (iv), m € (4,5)
88. (a) " z,is aroot of quadratic equation
WZ:EE%EEEZ—Wii 2x+1=0
Let ao=—1+i,B=—1-i Zp=0or =z =1
a5+ BIS = (<1 + )15+ (<1 — §)1S z=3+6iz,8 - 3iz,”?
IS IS =3+6i((zy)*)*7 - 3i((z)*)*!
z[@'a] +[J§] =363
=3+3
i45m —i45n 1 (g) = E
:(ﬁ)IS [e 4 4, 4 } arg(z)tan1{3) 4
= (\/5)15.2 cos%fn:(x/z)lslcos%n 89. (b) 1 N 1 :l
X+p x+q r

:_Ti(ﬁ)ls

=—2(\/5)14 =256

x+p+x+q 1

(x+p)(x+q) r
Qx+p+q)r=x>+px+qx+pq
¥+ (p+qg-2r)x+pg—pr—qr=0
Let o and 3 be the roots.
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LatB=—(ptq-2r) e (D)
& oy =pq—pr—qr ... (i)

- a=—f (given)

- ineq. (1), we get

= —(pt+tq-2rnN=0

Now, o2 + B2 = (o + B)> - 20
=((p+qg-2nN)2-2(pg—pr—qr).... (from (i) and (ii))
=p2+ g2 +4r2 + 2pg — 4pr—4qr—2pq + 2pr+ 2qr
=p2+q2+4r272pr72qr
=p2+q*+2r2r-p—q)
=p2+q2+0

...(iif)

... (from (iii))

=p2+¢?
90. (b) Here, 9x2+27x+20=0

fbi\/bz —4ac

LX=

2a
274027 —4x9x20
> X =
2x9
4 5
> xX=——=,——=
3703

Given, cos 4= — %

c.secA= ! :72
cos A 3

Here, A is an obtuse angle.

temA:f«/sec2 A-1 :fé.

Hence, roots of the equation are sec 4 and tan 4.
91. () Astan 4 and tan B are the roots of 3x2— 10x —25=0,

10

So,tan(A+B):tanA+tanB: 3 _10/3_5
I-tanAtan B | 25 28/3 14

Now, cos2 (4 + B)=—1+2cos? (4 + B)

_ 2
=—1 tan2 M+B):>cos2 (A+B):%
1+ tan” (4 + B) 221
. 3sin? (4 + B)—105sin (4 + B) cos (4 + B)— 25 cos? (4 + B)
=cos? (4 + B)[3 tan? (4 + B)— 10 tan (4 + B) - 25]

_75-700-4900 196 _ 5525 196 _
196 221 196 221

92. (d Ifaand-1 aretheroots of the polynomial, then we
get
f=x*+(-a)x—a.
f()=2-2a

93.

94.

95.

96.

and f(2)=6-3a

As, f()+f2)=0 = 2-2a+6-3a=0 = a=

W | oo

.8
Therefore, the other root is 3

() o, pareroots of x2—x+1=0

()Lz—a)andﬁz—co2

where o is cube root of unity
OLlOl 4 5107 — (_m)IOI + (—(,0)107

'=l[032 +o] =—-1]=1
(@ We have, Z (x+r—1)(x+r)=10n
r=1

n
> (x*+xr+(r—Dx+r? —r)=10n

r=1

n
- > (F+@r-Dx+r(r-1)=10n
r=1
= nx2+{l+3+5+..+2n-1)}x
+{12+23+...+(n-1)n}=10n

(n—-Dn(n+1) _

= nx?+n’x+ 10n

n?-31

= x2+nx+ 0

Let aand a + 1 be its two solutions
(- it has two consequtive integral solutions)
= at(at+t)=-n

~ —n-1 .
= o= 5 (1)
n? 31 .
Alsoa (at+1)= ..(i1)

Putting value of (i) in (i), we get

(n+1)[17n]_n2731
AN IV AR
= n2=121 =n=11
© (x-1)x2+5x-50)=0
=

=

x-DHx+10)(x-5)=0
x=1,5,-10
Sum=-4
(© Let p(x)=ax2+bx+c
p0)=1=>c=1
Also,p(1)=4 & p(—1)=6
= atb+1=4&a-b+t1=6
= atb=3&a-b=5
= a=4&b=-1
p(x)=4xr—x+1
pb=16-2+1=15
p(E2)=16+2+1=19
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97.

98.

99.

(C) (X2— 5x+ 5)x2+4x—60 =1

Casel

x%—5x+5=1andx? + 4x — 60 can be any real number
=x=1,4

Case Il

x2—5x+5=-1 and x? + 4x — 60 has to be an even number
=x=2,3

where 3 is rejected because for x =3,

x2 +4x—60 is odd.

Case Il

x2—5x + 5 can be any real number and

X2 +4x—60=0

=x=-10,6

= Sum of all values of x

=-10+6+2+1+4=3

@ 2x+1-2x-1=1 .. @)
= 2x+1+2x—1-244x? -1 =1

dx—1=2+4x* -1

=
= 16x2-8x+1=16x2—4

= 8&=5

= x= 7 which satisfies equation (i)

8
3
So, Jax*-1=7

@ o,pB= % = 34411

a=3+\/ﬁ,[3=3—\/ﬁ
o= (3T (3T M

(3+Jﬁ)l° —(3—Jﬁ)l° —2(3+\/ﬁ)8+2(37\/ﬁ)8
[~ |

(3+J1_1)8 [(3+\/ﬁ)2 72}+(3—\/ﬁ)8 [2—(3—&)2}
2[(3“5)97(37&)9}

(3+x/ﬁ)8(9+11+6572)+(37m)8(279711+6«/ﬁ)
G

) 6(3:+411) —6(3-v11] ¢

i ]

100.

101.

102.

103.

O @-DE+FD)+@+)EE+Hx+1)?=0
=S@-D)E+x+ ) EE-x+D+@+ ) E2+x+1)72 =0
= E2+x+1D)[(@a-1)(x2-x+1) +(@a+1)x2+x+1)]=0
= x2+x+1)(@ax® +x+a)=0

For roots to be distinct and real, a = 0 and 1 —4a2 >0

1
:>a¢0anda2<z
0)o(03)
——,0lu| 0,—
ae(-20)of0
b oa=2+3i;p=2-3i,y="?

afy = 3 [since product of roots = i}
2 a

(¢) Consider -3(x—[x])2+2[x—[x])+a%=0
= 3{x2-2{x}-a?=0 (e x—[x]={x})

= 3({x}2 —%{x}j: a2,a #0

= d’= 3{x}[{x}—§)

1/3 /

_1/3] : 2/3

Now, {x} €(0,1) and %2 <a®<1 (by graph)

Since , x is not an integer
a e(-1,1)—{0}
= a e(-1,0)U(0,1)

(@ Consider N3xZ4x45 =x -3

Squaring both the sides, we get
3x2 +x+ 5= (x—3)?

= 3%+ x+5 = ¥ +9—6x
= 2x2+7x-4 =0

= 232 +8x—x-4 =0
= 2x(x+4)-1(x+4) =0
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Complex Numbers and Quadratic Equations

= x:l orx=-4
2

1
For x = 5 and x = -4

L.H.S. # RH.S. of equation, V3x% +x+5 =x—3

Also, for every x € R, LHS # RHS of the given equation.

.. Given equation has no solution.

104. © x*+2x-3]-4 =0
(2x-3) if x>%

2x - 3| = 3
—-(2x-3) if x<5

for x>%, ¥ 42x-3-4 =0
X2+2x-7=0

—2+4/4+28

2+
x= 5 = 2‘24*/5:—112\/5

3
Here x = 24/2 1 {2\/5—1<5}

bt x<g
or 2

¥ -2x+3-4=0
= x?-2x-1=0

2+J4+4 2422
x= = =142

12
2 2

Here x = 1-+/2 {(l—\/i)<§}

Sum of roots : (2«/5—1)+(1—\/§)=\/§

105. @ % —42kx+2e*MF 1 =0

or, x> —42kx+2k* -1 =0

o +P=4v2k and a.p =2k — 1

Squaring both sides, we get

(o0 + B = (42k)? = o? + P2+ 20 = 3247
66 + 20 = 32k2

66 + 2 (2k* — 1) = 32k2

66 + 4k* — 2 = 32k2 = 4k* — 32k + 64 =0
or, K* —8k2+16=0= (k)2 - 8k2 + 16 =0
SE-HE-4H=0 =k =4kK=4
=>k=+2

Now, o + B3 = (a + B) (o + B~ a)

106.

= x

107.

108.

oo+ B3 = (@42Kk) [66 — (2k* — 1)]

Putting k£ = — 2, (k = +2 cannot be taken because it does
not satisfy the above equation)

s34 B3 = (42(-2)[66-2(-2)* 1]
o3+ B3 = (=82) (66 32+ 1) = (-8J2) (35)

ad+ B3 = 28042

(@ Let % and ﬁ be the roots of ax® +bx+1=0
R NCEN A
Ja "B 7L o

1 1
\/a\/g = ;Da:m
b= 7(\/5+\/§)

x(x+b*)+(a® —=3abx)=0

= X +(b3 —3ab)x+a3 =0

Putting values of @ and b, we get

2 4| (e 4B +3(JaB) (Ve + B) [ e =0
[+ B 4 3B (Vo + VB) -3JeB (Vo + B v+ @B)? = 0

= x2 —((X3/2 +B3/2)x+a3/2[33/2 =0

Roots of this equation are o2 p*?

() Giveno?+p3=—pandaf=g¢
2 2
Let — and — be the root of required quadratic equation.
o

2 2
and a—xﬁ—:aﬁzq
o

Hence, required quadratic equation is

x? —(1]x+q=0
q

= x2+£x+q=0 = gl +px+g*=0

q

(¢) Given quadratic eqn. is

3
x2+px+7p=0
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Now, By putting

3p
So,atB=—p,of=-"

b T T T
oczg, a:Z’ azgand oczg in (i) one by one
Now, given | a.— B |= /10
= o-p=£J10 We get least value of xlz +x§ at g
=(@-PB)2=10 = a2+pZ-20p=10
= (o+ B2 —4ap=10 Hence. o=~
3p , 2
=pP-4x 7 =10 = p?=3p-10=0 112. ) (k-2) X2 +8x+k+4=0
= p=-2,5 = pei-25) Ifreal roots then,
9 9 2
109. (¢) Given equation is 8 _A;C(Zk _2212(k8+4i6>0
= +2k—8<
Z+\/§‘Z+1|+i:0 =2+ 6k—4k—24<0
put z =x + iy in the given equation. = (k+6)(k—4)<0
(x+iy)+ V2 |x+iy+1]|+i=0 = —6<k<4
If both roots are negative
:>x+iy+x/§[\[(x+l)2+y2:|+i:0 then af is +ve
. . . k+4
Now, equating real and imaginary part, we get = ) >0 =k>-4
x+2/(x+1)? +)? =0 and b2
—>0
y+1=0 = y=-1 Also, 573 70 = k=2
5 Roots are real so,—6 <k <4
:>x+\/§ (x+1)2 +(_1)2 =0 ¢y=-1 So, 6 and 4 are not correct.
Since, k> 2, so 1 is also not correct value of k.
= 2D +1=—x k=3
=2[(x+ 12 +1]=x 13. @ p(x)=0
2+4x+4=0
- = f(9)=¢(
Thus,z=-2+i(- 1) = ‘Z|:J§ = cvcz+bx+c=a1x2+b1x+c1
110. (¢) ) Given quadratic equation is = (a—al)xz +(b—b1)x+(c—c1) =0.
tgxtr=
é)x qu 4 r=0 ® It has only one solution, x =— 1
=q°—apr )
Since o and P are two complex root = b-b=a-a+c-¢q .()
B=a = Bl=lal=Bl=l  ClaHal) Sum of roots —2=8) _ iy
Consider (a—ay)
o + [B] = la] + o (Bl = led)
—2>21=2 (olof> 1) o _b=h
Hence, || + |B] is greater than 2. 2(a-a)
111. d) Given equation is ..
b-b =2(a-
x2 —(sino—2)x — (1 + sino) =0 = =2(a-a) (if)
Let x, and x, be two roots of quadratic equation. Now p(=2)=2
- Xy +x,=sino.—2 and x;x, =— (1 +sina) = f(2)-g(2)=2 -
(x; +x,)? = (sino. — 2)* = sin?a. + 4 — 4 sinat = 4a-2b+c-da;+2b;-c =2
s o ' = 4(a—a))-2(b-b)+(c—c))=2..(iii)
= x +xp =sin” a+4-4sino—2xx, From equations, (i), (ii) and (iii)
=sina+4 —4sino.+2 (1 +sina) 1
=sinZo —2 sina+6 (i) a-a =c—q :E(b_bl)zz
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114.

115.

116.

117.

M-51

Now, p(2) = £(2)-g(2)

= 4fa=a)+2(b-h)+ ()

=8+8+2=18
(@) Let the correct equation be

ax* +bx+c¢=0
Now, Sachin’s equation

ax® +bx+c'=0
Given that, roots found by Sachin’s are 4 and 3
b
= ——=7 (1)
a
Rahul’s equation, ax® +b'x+c=0
Given that roots found by Rahul’s are 3 and 2
c

= —=6
a

(i)
From (i) and (ii), roots of the correct equation

X2 —7x+6=0 are6and 1.

(c¢) Since both the roots of given quadratic equation lie
in the line Re z =1 i.e., x = 1, hence real part of both the
roots are 1.

Let both roots be 1 + iavand 1 —ia

Product of the roots, 1 + 02 =

ol +l21
B2l = Be(lo)
1++/1-4
® x> —x+1=0 Sx=——
C1£43i
2
1 B 2
A==+i—=-
2 2
1 i3
Py 27
0L2009 + BZOO‘) _ (_0)2 )2009 + (_m)2009

=0’ -0=1
() Given that roots of the equation
bx? + cx + a=0 are imaginary
c2—4ab<0 i)
Lety=3b%x2+ 6 bc x +2c2
= 3052+ 6bcx+2c2-y=0

Asxisreal, D=0
= 36b%* 1202 (2c2-y) =0

118.

119.

120.

121.

= 1202 (3c2-2c2+y) 20 [+ b220]
= 62+y20 2
But from eqn. (i), c2 <4ab or —c2>—4ab

we get y>—c2>—4ab

= y>-c

= y>—-4ab
(¢) Let o and B areroots of the equation
¥2t+ax+1=0

o+ B =—aand aff =1

Given that [ o~ | < /5

= J(a+B)* —4ap <+/5

[+ @=P)7 = (@+p)’ -4ap)
= Va?-4<{5 = a?-4<5

= a?-9<0 = d?2<9 = —3<a<3
= dade (73,3)

(¢) Given equation is x> —2mx+m>-1=0
= (x-m)?-1=0
= (x-m+)(x-m—-1)=0
= x=m—-1,m+1

m—1>-2 and m+1<4
=>m>-land m<3 = -1<m<3
() Given that x2+px+q:0

Sum of roots =tan30° + tan15°=—p
Product of roots =tan30° . tan15° =g

tan30° + tan15°

tan45°= ——M—
1—tan30°.tan15°

= -p=l-qg = q-p=1
S 24g-p=3

@ 22+z+1=0 = z=oor ©°

2

1
So, z+—=0+0" =-1
z

1
['.'—:mzandl-rm-t-mz :0}
z
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1 1 = (x[-2)(x|-D=0
Z4+—4——1, ZS+—5:—1 (l | )(l | )
z z =¥ =L2=x=11%2
and 26+i6:2 .. No.of solution=4

.. Thegivensum=1+1+4+1+1+4=12

122. (b) tan (gj ,tan (%] are the roots of ax’ +bx+c=0

()
SURCE

tan (gj +tan (%} e [£+Q] B
1- tan(g) tan (Qj 22

2

_b
a _y _é_a—c
a a

=

1-<
a
= -b=a-c = c=a+b
123. d) Let o, o + 1 beroots
Then a+ a +1=>5b=sum ofroots
o (a+1) = ¢ = product of roots
b? —4c= (2o +1) —do(a+1)=1.
124. d Given that4 is aroot of x? +px+12=0

=16+4p+12=0=>p=-7
Now, the equation x? + px+g=0
has equal roots.
~.D=0

p’_49

2
= p —4q:0:>q:T:T

125. (¢) Let the second root be a.
Then a+(1-p)=—p=>a=-1
Also a.(l1-p)=1-p
=-D1-p)=0=p=1[ra=-1]

. Rootsare a=-land 1-p=0
126. (¢) Given that

X2 3fx|+2=0=(x[* 3| x[+2=0

127. () Let one roots of given equation be o

.. Second roots be 2o then
1-3a

on+2oc:3a:2—
a“—5a+3

1-3a

3(a2 75a+3) -0

= o=

2

a*—5a+3

1 (1-3a) 2
25> 21T 2
9 (a® -5a+3) a”—5a+3

and a.2a=207 =

[from (i)]
(1-3a)’ o
(a2 -5a+3)

=94% —6a+1=9a> —45a+27

= 39a=26:a:§

128. @ Giventhat Z>+aZ+b=0;
Zl +Zz :—[1&2122 =b
0, Z,, Z, forman equilateral triangle
0+ 22428 =02+ 2.7, + 72,0
(for an equilateral triangle,
22+ 2, + 232 = 217y + 2y 23+ Z37))
= le +222 = ZlZZ
= (Z,+2,)* =32,2,
"~ a? =3b
129. @) ptgq=—-p=>q=2p
andpg=¢q = q(p-1)=0
= g=0orp=1.

Ifg=0,thenp=0.
orp=1,theng=-2.

9
130. (a) Product of real roots = c= 5> 0,VteR
a t

.. Product of real roots is always positive.
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131. (@) Let o and P are roots of the equation

x%+ ax+b=0and y and & be the roots of the equation x

+ bx + a = 0 respectively.

L o+P=-a,af=bandy+d=-b,yd=a.
Given |oo—B|=|y— 8| = (a—B)*=(y-3)*
= (ot B)>—4af=(y+8)7> 45

= a® —4b=b*-4a

= (@2 =b2)+4(a-b)=0

=a+b+4=0 (‘razb)

(@ Given that o2 =5a—3and p%=5p-3;
= o & P are roots of equation, x% = 5x — 3
orx2—5x+3=0

sotPB =5and af=3

132.

B

and — is

B o

Thus, the equation whose roots are

xz—x[g+ﬁj+a—6=0
p o/ of

= x? —x{—aza;sz +1=0

or 3x2—19x+3=0

P
133. (¢) 5 >
0o 3 R
APOQR is possible if
545r>512
= 1+r>72
= PZ-r-1<0

i

2 2

re[—\/gﬂ \/§+1]

4 2 72

7 [—J§+1 J§+1J 7
—¢& LrE—

134. @) ax2—2bx+5=0,

If o and a are roots of equations, then sum of roots

2b b
0=— = o=—
a a

2 5 »* 5

and product of roots =0." =— = —=—

a a a

= b¥=5q (a#0)

m-53

For x2—2bx—10=0
2 o+B=2b ..(ii)
and of=—10 ...(ii})

()

135.

136.

b
06:; is also root of x2 —2bx —10=0

= b2-2ab*-10a*=0
Byeqn. (i) = 5a—10a%*—10a2=0
= 204%=5a

1 2 5
= a= Zand b = 2
a2=20and p2=5
Now, a2+ p2=5+20=25
() Let, the roots of the equation, x2 + (2 —A) x + (10— 1)
=0are o and f.
Also roots of the given equation are

-2t \JA— AN+ 40+ 4N D—2+ N7 36

2 2

The magnitude of the difference of the roots is |1 [\ - 36|

3 2
So. 0L3+B3:(7_42) +3(x—2);x ~36)

(A —2) (407 — 4% —104)
- 4

As f(\) attains its minimum value at A =4.

Therefore, the magintude of the difference of the roots is

li 20 |= 245

® |z—(3—-2i)|<4represents a circle whose centre is
(3,—2) and radius =4.

| z|=]z—0 | represents the distance of point ‘z’ from origin
©,0)

=(AL=2) (A2 =1 -26)=f (1)

Suppose RS is the normal of the circle passing through
origin ‘O’ and G is its center (3, —2).

Here, OR is the least distance

and OS is the greatest distance

OR=RG-0G and OS=0G+ GS .(1)
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As, RG=GS=4
139. ) Let o, B be the common roots of both the
0G= 43" +(-2)* = \o+4=413 equations.
. For first equation ax” +bx+c =0,
From (i), OR= 4 —/13 and OS= 4+/13 we have
So, required difference = (4 + \/B) - (4 - \/E) - —7 )
= V134413 =2V13
¢
a'B = Z ...(ii)
137. (¢) x* +bx—1=0 common root
. 2 _
2 axtb=0 For second equation 2x” +3x+4=0,
we have
-3
x:ﬂ a+p= EY ...(iif)
b-1
2 .
b+1 . a.p= 1 .(iv)
Putx = —— in equation
b-1 Now, from (i) & (iii) & from (ii) & (iv)
2
-b -3 2
E + E +b=0 _ = £ JE—
b-1 b-1 a 2 a 1
(b+12+(b+1)(b—1)+b(b-12=0 b _3/2
BE+1+2b+b2—1+b(BE-2b+1)=0 a 1
207 +2b+b3-202+b=0 , 3
B3 +3h=0 Therefore on comparing we get a = 1, b = 5 &c=2
bgb2+3) =0 putting these values in first equation, we get
be=-3
b= +3i x2+%x+2:0 or 2x* +3x+4 =0
b= 3 from this, we geta =2, b=3;c =4
138. (d) We have ora:b:c=2:3:4
) ) 140. (@) Given equations are
fx)= x"+2bx+2¢ X2 +2x+3=0 .0
and g(x) = —x2—26x+b2,(x €R) ax?+bx+c=0 ...(i)
. ) . Roots of equation (i) are imaginary roots in order pair.
=)= (x+b)"+2¢"-b According to the question (ii) will also have both roots
same as (i). Thus
and g(x) = —()H—c)2 +b% +¢? )
—n.2 2 = 2 2
Now, f,., = 2c¢* —b*and g . = b*+ ¢ E:Q:E:X(say)
Given : min f'(x) > max g(x) 123
= 262 -2 > b+ 2 = a=h,b=2,c=3h
5 5 Hence, required ratiois 1:2:3
= ¢ >2b
= (o> |b[42 141. (@) 2";5>0 = x2+5c—14<x-5
x“+5x—-14

|c| NG ‘C
—>2 ==
= b b

>\2

c(\2,2)

C
= b

= x2+4x-9<0

= a=-5,-4,-3,-2,-1,0,1

o = — 5 does not satisfy any of the options
o.=— 4 satisfy the option (a) o + 30— 4 =0

EBD 83



Complex Numbers and Quadratic Equations

mM-55

142. (¢) *¥*—(a+Dx+a?+a—8=0
Since roots are different, therefore D > 0
=@+ 1)2-4@*+a-8)>0
=(@-3)(Ba+1)<0
There are two cases arises.
Casel.a—3>0and3a+1<0

= a>3anda< —13—1

Hence, no solution in this case
Casell:a—3<0and3a+11>0

=a<3anda> ——

3
11
. _? <a<3 => -2<a<3
. 4
143. (@) Giventhat |[z——|=2
z
4 4
|z| = |z——+—| £ |z——|+7—
z z z |Z|
= |z| S2+i
2|

= |z|? -2|z|-4<0

= (pﬁ*jﬁj (lzl—z_m]SO

2

= (|z[-0+9) (|z|-a-y5)) <0

+ - +
—o0 | | o

(1-5) (1+5)
= (—\/§+1) < |z g(ﬁﬂ)

= |z|maX:\/§+l

144. ) Let the roots of equation x2 — 6x + @ = 0 be o and 4

f and that of the equation
x2—cx+6=0 beaand 3 p.Then
at4B=6 ..(i) 4daP=a ..(ii)
and at3B=c ...(ii) 3aB=06 ..(iv)
= a=28 (from (ii) and (iv))
.. The equation becomes x?—6x+8=0
= x2)(x-4)=0
= roots are 2 and 4
= o=2,=1 .. Common rootis2.

145. ) y=

146.

147.

3x2 +9x+17
3x2 +9x+7

3x2(y=1)+9x(y-1)+7y-17=0

D>0 -+ X isreal
81(y—1)2 —4x3(y—1)(Ty—17)=0

= (y-Dy-4D<0 = 1<y<4l
.. Max value of y is41
+ - +
= ‘ 8
1 41

(¢) Given that both roots of quadratic equation are less
than 5 then (i)

Y axis

\o / > X axis
T/

Xx=5

Discriminant > 0
42— 42+ k-5)> 0
4K2—AR2 — 4k +20>0
4k <20 = k<5

i) p(5)>0
=A5)>0;25-10k+kK+k-5>0
=k2-9%+20>0
=k(k-4)-5(k-4)>0
= k-5 k-4)>0

+ - +
-0 | | 0

4 5
= ke(=*,4)U (5,®)

Sum of roots
- <5

(iii) 3
_b 2k g
2a 2
= k<5
The intersection of (1), (ii) & (iii) gives
ke(—x,4).

@) Givenequationisx2—(a—2)x—a—1:O
= a+P=a-2;aPB=—(a+])
o+ B =(a+p)? —20p
=a2—2a+6=(a—1)2+5

For min. value of o2+ B2, a—1=0
= a=1.
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