Complex Numbers and Quadratic Equations

Questionl

IfS={z€C:|z-i|l=|z+i|l =]|z- 1|}, then, n(S) is:
[27-Jan-2024 Shift 1]

Options:

A,

1

B.

D.
2

Answer: A
Solution:

z—il=|z+i1|=|z—1

y
(0, 1)

(1.0)

1C'[‘f?'.—lﬁ

ABC is a triangle. Hence its circum-centre will be the only point whose distance from A, B, C will be same.
Son(S)=1

Question?2

If a satisfies the equation x2 + x + 1 =0 and (1 + a)” = A + Ba + Ca?, A,
B, C = 0, then 5(3A - 2B - C) is equal to

[27-Jan-2024 Shift 1]

Answer: 5



Solution:

xz—x+1=0:‘-x=cg,cu2=cx
lete=w

Now (l—a)?=—m14=—m2=1—m
A=1B=1,C=0

~534A—-2B—-Cy=53—-2-H=5

Question3

Let the complex numbers a and 1/« lie on the circles % =4andz-z =16
respectively, where zg = 1 + i. Then, the value of 100 |a|2 is.

[27-Jan-2024 Shift 2]

Answer: 20

Solution:

= (1-oz)(1—az,) =16 | af’

= 1-azy—azy+ | af |z =16 | af’
e | [ i v/
From (1) and (2}

=5|al’ =1

=100 |a|* =20

Question4

If a, B are the roots of the equation, x?
202481, then

—x—1=0and S, = 2023a™ +



[27-Jan-2024 Shift 2]
Options:

A.

2512 =511 + Sqo

B.

S12 =511 + Sq0

C.

2511 =S12 + Sqo
D.
S11=S10 + S12

Answer: B

Solution:

xz —x—1=0
Sn =2023a" +20248"

S, 1 +S, ,=2023" '+ 202457 +20230" 7 +202457

n-1

=2023a" [l +a] +20248° "1+ 8]
= 20234 [a’] + 202458 5]
=2023a" + 20244

5 _11-811_

n

EZSn

Putn=12

S;t8,=8

12

Questionb

Ifz= =-2i,issuchthat|z+1|=az+B8(1+i),i=V-]1 and a, SER ,thena+fis equal to

[od | =

[29-]Jan-2024 Shift 1]
Options:

A.

-4

B.



Answer: B

Question6

Let a, B be the roots of the equation x2 — x + 2 = 0 with Im(a) > Im(B).
Then a® + a? + B% - 5a2 is equal to

[29-Jan-2024 Shift 1]

Answer: 13

Solution:
o —o:4—)5’4—5a2
=a'(a—2)+a'—5a +(B—2)
=a—a' —5a"+F —48+4
=a'(a—2)—a'—5a*+B-2—48+4
=—2a’— 50’ —38+2
=—2a(a—2)—5a’—38+2
=—Ta* +4a—-38+2
=-Ta—2)+4a—38+2

=—3a-38+16=—3(1)+16=13

Question7

Let r and 0 respectively be the modulus and amplitude of the complex
number z = 2 — i (2 tan 511/8), then (1,0) is equal to

[29-]Jan-2024 Shift 2]

Options:



(2596%, E)

C.

(ZSQC%T, 3—’T)

D.

(ZSQCM, %)

Answer: A

Solution:

z=2—£{2ta11%1} g S

F= ‘,’rx2+”1': a:‘.?:'.H'Ztan_lE
X

r= \f(2)2+[2m5§}2

2.':2.':{,1— %}

2 sec )—ﬁ:‘=
8

3x

=2 sec —
8

Question8

Let o,B be the roots of the equation x2 — v6x + 3 = 0 such that Im(a) >
Im(B). Let a,b be integers not divisible by 3 and n be a natural number

5 s
~— 4o =3%a+ib),i=

such that 7 o Then n + a + b is equal to

[29-]Jan-2024 Shift 2]

Answer: 49

Solution:



:a%w_ﬂhzfﬁemgjxvﬁ
4

=31+
=3"(a+ib)
an=49,a=-1,b=1

snta+b=49-1+1=49

Question9

Let the set C = {(x, ) | ¥* —2* = 2023, x, y € N}.

Then Y (x+y)isequalto_
(x¥ec

[29-]Jan-2024 Shift 2]

Answer: 46

Solution:

-

¥ =2 =2023

=>x=45 y=1

Y (c+y)=46.
(x, 1) el
Questionl0

If z=x+ iy, xv # 0, satisfies the equation z* + iz= 0, then |77| is equal to :

[30-Jan-2024 Shift 1]
Options:

A.

9

B.



C.

4

D.

1/4

Answer: B

Solution:

z: = —iE

2= | iz]

2’| = | 2]
zP—|z] =0
2 [{z=1r=10

z| =0 (not acceptable)

z| =1
z |2 =1
Questionll

If z is a complex number, then the number of common roots of the
equation z198% + 7100 4 1 =0 and z3 + 222 + 2z + 1 = 0, is equal to :

[30-Jan-2024 Shift 2]
Options:

A.

1

B.

D.
3

Answer: B

Solution:



1985 | _100 3 2
z +z  +1=0&z +227+2z+1=0

(z+ 1) —z+1)+2z(z+1)=0
E+1)Z+2z+1)=0

= z=—1, z=w, w*

Now putting z =—1 not satisfy
Now put z=w

o Wi 190

2
= wt+twt+t1l=0
2
Also, z=w
o @070 G200

b
=2 wtw +1=0

Two common root

Questionl1?22

If a denotes the number of solutions of |1 —i|x=2xand B =

- ; af 1=Vai, Vz—i\ .
_where z= Z(1+i)} + ).1=\/—1,then
(- arg(:}-] 4 ( Ve+i 1 +Vri

from the line 4x — 3y = 7 is

the distance of the point (a, B)

[31-Jan-2024 Shift 1]

Answer: 3
Solution:

(V2Y'=2"=2x=0=a=1
Vi-m-i-Va, V’E—i—m—vﬂ%]

T+1 1+x

I |
z 4( i)
e HEI(1+4I-+6I2+41-3+ 1}

=2

[N

Distance from (1, 4) to 4x— 3y =7

Will be %=3

Questionl3

Let z1 and z> be two complex number such that



4

=, +z,=5and =’ +z,> =20+ 15i. Then |z, *+=,"| equals-

[31-Jan-2024 Shift 2]
Options:

A.

30v3

75

15V15
D.
25v3

Answer: B

Solution:

e ks

Z; o =S

213 —223 o e 22)3 —3z,2,(z, +2,)
zg ¥z, = 1253z, - 2,(5)

= 20+15i=125- 1522,

= 3zz,=25-4-3i

= 3z,z,=21-3i

ey au—

= (21+22)2=25

=z +2?=25-2(7-1)

= 11+2;

z2+z, Y =121-4+44i

=z +z 27— =117+44i
=z, +2, =117+ 44i -2(49 - 1-14))

= |214+234| =175

Questionl4

Let a, B € N be roots of equation x2 — 70x + A = 0, where 2/2, 2/3 ¢ N.



If A assumes the minimum possible value, then

(Va—1+VB—1)A+35)
o=l

is equal to :

[30-Jan-2024 Shift 1]

Answer: 60
Solution:
©=T0x+1=0
a+p=10
af =24
aa(T0—a) =1
Since, 2 and 3 does not divide A
a=5,8=651=325

By putting value of &« 5. A we get the required value 60 .

Questionl5

The number of real solutions of the equation x(x% + 3x| + 5x — 1| + 6x —
2]) =0is

[30-Jan-2024 Shift 2]

Answer: 1

Solution:

x=0 and x*+3x|+5x—1| +6x—2| =0
Here all terms are +ve exceptat x=0
So there is no value of x

Satisfies this equation

Only solution x=0

Mo of solution 1 .

Questionl6



Let S be the set of positive integral values of a for which

L TN RSN
ax +2(a+1)x+9a 4”::DAVXE__‘:..

X’ —8x+32
Then, the number of elements in S is :

[31-Jan-2024 Shift 1]
Options:

A.

1

B.

D.
3

Answer: B

Solution:

ax2+2(a+l)x+9a+4=iﬂ VX ER

sa<0

Questionl?7

For0<c<b<a,let(a+b—2c)x2+(b+c—2a)x+(c+a—2b)=
0 and a # 1 be one of its root. Then, among the two statements

(I) If a € (-1, 0), then b cannot be the geometric mean of a and c
(II) If a € (0, 1), then b may be the geometric mean of a and c

[31-Jan-2024 Shift 1]
Options:

A.

Both (I) and (II) are true

B.

Neither (I) nor (II) is true

C.



Only (II) is true
D.
Only (I) is true

Answer: A

Solution:
fO)=(a+b—2e’ +(b+c—2a)x +(c+a—2b)
fx)=a+b—2c+btec—2at+tcta—2b=0

f(1)=0

cta—2b

atb—2¢

¥ cta—2b
a+b—2¢

el =

If —1<a<0

g c+a—25{io
at+b—2ec

ate
2

e

b+c<2a and b=

therefore, b cannot be G.M. between a and c.
If,0<a<1

c+a—2b{:

- <]
atb—2¢

arTcC

b»¢c and b ——
2

Therefore, b may be the G.M. between a and c.

Questionl138

~ TSN X

The number of solutions, of the equation " *—2e =21is

[31-Jan-2024 Shift 2]
Options:

A.

2

B.

more than 2

C.

1



Answer: D

Solution:

Take ™ * =1(t > 0)

=t$—2t-2=0

=¥=2141=3

= (t-17=3

=t=1x3

=t=1+1.73

=1t=2.73 or —0.73 (rejectedas t=>0)
= ™" ¥ =273

= logeemx = log 2.73

= sinx=log 2.73> 1

So no solution.

Questionl19

Let a,b,c be the length of three sides of a triangle satisfying the
condition (a2 + b2)x2 — 2b(a + ¢). x + (b2 + ¢2) = 0. If the set of all
possible values of x is the interval (a, B), then 12(a? + Bz) is equal to

[31-Jan-2024 Shift 2]

Answer: 36

Solution:



2 2 3 ik 2
(a"+b6 W —2blate)x+b +c" =0
2.2 ) 2
=ax —2abx+b +b5x 2bcx+c =0
7 2
= (ax—b)y +(bx—¢)" =0
=ax—bh=0, bx—¢=0
=atb>c bt+tc>a cta>b
g,
atax>bx axtbx>a ax +a>ax
2 2 2
atax>ax axtax " >a X —x+1>0

X-x—1<0 x*+x-1>0 always true

1—\.{’?{” 1+v5
2 2
o =k
X< 2\/5_. or x> 2\/5_
. \@—l{x{ V5 +1
2 2
W51 Al

= g M o
V5 — 12+ (V5 + 1)
4

12(c” + ) =12( ( ] =36

Question20

LletS={ze€C:|z-1|=1and (V2 - 1) (z + 2)-i(z — z) = 2V2}. Let 21, 7>

€ S be such that ' Z= 7 a4 a7 mnz TN 5. -2 equals -

[1-Feb-2024 Shift 1]
Options:

A.

1

D.
2

Answer: D

Solution:



Let Z =x+iy

Then (x—1)*+1*=1—> (1)

(V2 - 1)(2x) —i2iy) = 2V2
=>(V2-1x+y=v2—>(2)

Solving (1) & (2) we get

Eitherx=1o0orx=

1
—%—0)

On solving (3) with (2) we get

Forx=1=y=1=2Z,=1+i

& for
1 1 ( 1 i
x= Sy=i-. S
= I G A
Now
|\/2_zl—zj|2

Question21

LetP={zeC:|z+2-3i|<l}and Q= {ze C:z(1+i)+z(1-i)<—-8}. Letin PN Q, | z— 3 + 2i| be maximum and minimum at
=, and =, respectively. If |-, [*+2= > = a+pv2, where q, § are integers, then a+ 4 equals [1-Feb-2024 Shift 1]

Answer: 8

Solution:

P{'x+y-—1 =0(L)
(L) x—y+4=10 (3-2)

L J

Clearly for the shaded region z; is the intersection of the circle and the line passing through P(L;) and z, is intersection
oflinel; & L,



Circle - (x+2)*+ (-3 =1
L:x+y-1=0
Lz:x—}'—ﬂ-:O

On solving circle &L, we get

On solving L, and z, is intersection of line L &L, we get z, : [ ?

k| a
S

Question22

If z is a complex number such that |z| = 1, then the minimum value of

z+ %{3441) is:

[1-Feb-2024 Shift 2]
Options:
A.

5/2

3/2
D.

None of above

Answer: D

Solution:



T
fe

Min. value of

z+ % +2i| is actually zero.

Question23
LetS={x€R:(V3+V2)' +(v3—-V2)" =10

Then the number of elements in Sis :
[1-Feb-2024 Shift 1]

Options:
A.

4

B.

D.
1

Answer: C

Solution:
(V3+V2Y'+(V3-V2)' =10
Let (V3 +V2) =t

t+ +=10
t

£-10t+1=0

=+ —_
10 VEIDEI 4=5ﬂ:2\@

(V3 +V2)* = (V3= V2)

x=2 or x=—-2

Number of solutions =2



Question24

Let a and B be the roots of the equation px? + gx — r = 0, where p # 0. If
p,q and r be the consecutive terms of a non-constant G.P and 1/a + 1/B

+ = 3/4, then the value of (a — B)2 is :

[1-Feb-2024 Shift 2]
Options:
A.

80/9

Answer: A

Solution:

px:+qx—r=[}
p=A_.g=AR_.r=AR}'

A+ ARx AR* =0

(0= Py’ =(a+p)’~40p =R —4(-R)) =5 136)

=80/9

Question25

Let p, q € R and (1 — v3i)?°° = 2'%%(p +iq), i = V=1 Then p + q + g and
p—q+ q2 are roots of the equation.
[24-Jan-2023 Shift 1]

Options:



Ax*+4x-1=0
B.x*—4x+1=0
C.x*+4x+1=0
D.x*—4x—-1=0
Answer: B
Solution:

(1 = v3i)?® = 2199(p + iq)

200
I .. 1
2200 ( CcoSs = — isin §)

3 = 2" +1iq)

equation x> —4x+1=0

Question26
3
1 +sin2?r[ +icos%?H
The value of o o is
1 + sin ?—icos?

[24-Jan-2023 Shift 2]

Options:

A ZH1-1v3)
1 N~
-1, = .

C. 7(\/3 - 1)

D. $(V3 +1)

Answer: C

Solution:

Solution:

Let sin == +icos %?H =2z
+

1+z)3= 1+z 3=z3
1+z +1



= (i(cos%TrI isin Z?H))

= (cos— 1s1n—)——1(_7—17§)

= T(\/S —1i).

Question27

Letz, =2+ 3i and z,=3 + 4i. The set

2 2 2
S = {zGC:|z—zl-| —z—zz4| =zl—zz‘| }

represents a
[25-]Jan-2023 Shift 1]

Options:

A. straight line with sum of its intercepts on the coordinate axes equals 14

B. hyperbola with the length of the transverse axis 7

C. straight line with the sum of its intercepts on the coordinate axes equals —18
D. hyperbola with eccentricity 2

Answer: A

Solution:

Solution:

(x=2+ @y -3 —(x=-3P-(y-4)=1+1

=>x+y=7

Question28

Let z be a complex number such that ZZ‘—+211 =2,z # —i. Then z lies on

the circle of radius 2 and centre
[25-Jan-2023 Shift 2]

Options:
A. (2, 0)
B. (0, 0)
C. (0, 2)
D. (0, =2)
Answer: D

Solution:



Solution: B
(z—=2i)(z+2i) = 4(z+i)(z—1) _
zz+4+2i(z-z)=4(zz+ 1 +i(z — z))
3zz—6i(z—2z) =0

x* +y? — 2i(2iy) = 0

x* + y2 +4y=0

Question29

For two non-zero complex number z, and z,, if Re(z,z,) = 0 and
Re(z, + z,) = 0, then which of the following are possible ?
(A) Im(z,) > 0 and Im(z,) > 0

(B) Im(z,) < 0 and Im(z,) > 0

(C) Im(z,) > 0 and Im(z,) < 0O

(D) Im(z,) < 0 and Im(z,) <0

Choose the correct answer from the options given below :
[29-]Jan-2023 Shift 1]

Options:

A.Band D

B.Band C

C.Aand B

D.Aand C

Answer: B

Solution:

Solution:

z, =X, +1y;

Z, =X, t+Y,

Re(z,z,) = x;x, —y,;y, =0
Re(z; +z,) =%, +%x,=0
x,&x, are of opposite sign
y,&y, are of opposite sign

Question30

Leta=8-14i, A = {zGC: 2“2;&=1} and

7> — (z)* — 112i
B={z€C:|z+3i| =4}
Then s (Rez - 1Imz)is equal to

zEANB

[29-Jan-2023 Shift 2]



Answer: 14

Solution:

oa=38-14i
z=X+1y
az = (8x + 14y) + i(—14x + 8y)
Z+z=2Xx z—2z =21y
. 2i(—=14x + 8y) _
Set A: i(dxy — 112) =1
(x-4)y+7)=0
x=4 or y=-7
Set B: x> + (y + 3)* = 16
whenx =4 y= -3
wheny =-7 x=0
~AnB={4-3i 0-7i}
So, 2 (Rez—Imz)=4-(=-3)+(0—-(=7)) =14

z€EANB
Question31
Letz=1+iandz, = % Then 1—HZ arg(z,) is equal to
z(1 —2z)+ =
[30-Jan-2023 Shift 1]
Answer: 9
Solution:
_ 1+1i
Zl = - 1
z(1—-2z)+ =
Z
7, = . 1+i(1 —.1) :
(1—-i(1—-1-1)+ T+1
_ 1+i-i°
. . 1—-1i
(1 —1i)(—i) + 5
2+i _ 4+2i

—3i—-1 =3i—-1
—(4 +2i)(3i—=1)

(3i)* — (1)
31
Arg(z,) = 1
12 12 3m _
T arglm) = Xy =

Question32



For all z € C on the curve C,: | z| = 4, let the locus of the point z + % be
the curve C,. Then
[31-Jan-2023 Shift 1]

Options:

A. the curves C; and C, intersect at 4 points
B. the curves C, lies inside C,
C. the curves C, and C, intersect at 2 points

D. the curves C, lies inside C,

Answer: A
Solution:
Solution:
Letw=2z+ 1 =4e" + le_ie
z 4
_ 17 15
SW = 1 cosO +1i 2 sin O
. . x* y2
So locus of w is ellipse 1712 + 1512 =1
() (2

Locus of z is circle x* + y* = 16
So intersect at 4 points

Question33
The complex numberz= __i-1  js equal to:
cos% + isin %

[31-Jan-2023 Shift 2]
Options:

= 5o s s 5o
A. \/2(cosﬁ+1sm ﬁ)

I s s I
B. cos 15 —isin 5

C. \/§(cos%+isin %)

Y 5n s s 5n
D.\/21(cosﬁ isin ﬁ)

Answer: A

Solution:



- i-1  _ i-1
o, .. o0 1 6 +v3,
0053+151n 3 §+ 71

11_\}§x1 _ \/32—1_'_\/32+1i
§+ 71 E_‘/ /21
Apply polar form,
V3 -1
2
V3+1
2

rcosO =

rsin 6 =

Now, tan6 = ‘/§+ 1
v3 -1

_ 5m
So, 0= 12

Question34

Let a be a root of the equation
(a— c)x2 + (b —-a)x + (c — b) = 0 where a, b, c are distinct real numbers
such that the matrix

» = K
o = Q

1

1

C
2 2 2

is singular. Then the value of 772+ + -oile + oot is

[24-Jan-2023 Shift 1]

Options:
A.6

B.3

C.9

D. 12

Answer: B

Solution:
Solution:
o a1
A=0= 1 11
a b c

sa*c—b)—alc—a)+(b—a)=0
It is singular when a = 1
(@a-¢  _(b-a)? _ _ (c=b)’

(b —a)(c—D) (a—c)(c—D) (a—c)(b—a)
(@=bP+m-c)P+(c—a)

(a—Db)(b—-c)(c—a)
=3(a—b)(b—c)(c—a) -3

(a —Db)(b—c)(c—a)




Question35

Let A € R and let the equation E be |X|2 —2|x|+|2-3| =0.Then the
largest element in the set S = {x + A : x is an integer solution of E } is
[24-Jan-2023 Shift 1]

Answer: 5

Solution:

|x[?=2|x|+|2=3] =0
|x|>=2|x|+|2A=3]-1=0
(x| —1)*+ |A-3] =1
AtA=3,x=0and 2,
atA=4o0r2,then

x=1or-1

So maximum value of x+ A =5

Question36

The number of real solutions of the equation
3(x2+ %) —2(x+ %) +5 =0, is
[24-Jan-2023 Shift 2]

Options:

A 4

B.0

C.3

D.2

Answer: B

Solution:

Solution:
3(x2+ %) —2(x+ l) +5=0
X X

3[ (x+ %)2—2]—2(x+ %)+5=0
Letx + %=t

3t2—2t—1=0
3t2-3t+t—1=0
Btt—1)+1(t—1)=0



(t—1)3t+1)=0
=1, -1
t=1-3

X+ 1_ 1, - 1 = No solution.
X 3

Question37

Let

s= {a:log,(92° % +13) -log,( 5-3%"*+1) =2} .

Then the maximum value of B for which the equation
x% — 2( 5 a)2x+ s (o + 1)°B = 0 has real roots, is

aEs

[25-Jan-2023 Shift 1]

Answer: 25

Solution:
log,(9% ™% +13) — log, | 23 *+ 1) =2
20— 4
- Mﬂl
20 — 4
>3 +1
S a=5and 5 (a+1)?2=25
a€ES aES

= x*~50x + 25p = 0 has real roots
=B =25
= Bmax = 25

Question338

1
Let a € R and let o, B be the roots of the equation x> +60*x+a=0.1If

at + 84 = —30, then the product of all possible values of a is
[25-Jan-2023 Shift 2]

Answer: 45

Solution:



1
a+p=-604 & afp =a
Given ot + B* = —30

= (a® + A% - 2a%B% = -30

= {(a + B)*> — 20B}? — 2a% = -30

1 2
= {602—2a} —2a%2=-30
1
=60 +4a’ —4a x 602 —2a%2=-30
1
=2a’-4602a+90=0

Product = 92—0 =45

Question39

Let A # 0 be a real number. Let o, B be the roots of the equation
14x*> - 31x + 32 = 0 and «, vy be the roots of the equation
35x%2 — 53x + 42 = 0. Then 3% and 4y—°‘ are the roots of the equation :

[29-Jan-2023 Shift 1] ’
Options:

A. 7x* + 245x — 250 = 0

B. 7x* — 245x 4+ 250 = 0

C. 49x* — 245x + 250 = 0

D. 49x% + 245x + 250 = 0

Answer: C
Solution:
Solution:
14x* - 31x+ 32 =0
_ 31 _ 32
a+p= g7 (1andop = 77
35x* —53x+4A =0
_ 53 _ 4
a+y= 35...(3) and ay = 35
4) vy 4x14 8 8
- 31_53_155-106 _ 7
M) ~@=p-y= 3250 - 7
SY Y 10 Y 5
- 15,4_3
~B= X573
1 14 2 7
= 14 14 5,3 _
Sh=Fas Fxgx 5 =5
so, sum of roots 5% + A% — M)
B~ v By
4A 3A
- [3x35+4x35;3 _ 12A(14 + 35)

By 14 x 35By



_ 49x12><5_5

3.4
490 x E>< =
Product of roots
2 12 % 2—5
By By 3,4 49
2 5
So, required equation is x* — 5% + % =0

=49%% — 245% + 250 = 0

Question40

If the value of real number a > 0 for which x> — 5ax +1 = 0 and
x> — ax — 5 = 0 have a common real roots is % then B is equal to

[30-Jan-2023 Shift 2]

Answer: 13

Solution:

Solution:

Two equations have common root
- (4a)(26a) = (—6)* = 36
sal= o . 3_p=13

26 LLa= m::o

Question41

The number of real roots of the equation
{x*—4x+3 + {x* -9 = {4x* - 14x + 6, is:
[31-Jan-2023 Shift 1]

Options:
A. 0
B.1
C.3
D. 2

Answer: B

Solution:

Vix—1)(x—-3) +V(x—3)(x + 3)



=yl 2 (x4

>Vx—-3=0=x=3 whichisindomain
V—1+Vx+3=V4x—-2
2V(x—1)(x+3)=2x—-4

x> +2x—-3=x*—-4x+4

6x =7

x=7/6 or

Question42

The equation e®* + 8e3* + 13e** — 8e*+ 1 = 0, x € R has:
[31-Jan-2023 Shift 2]

Options:

A. two solutions and both are negative

B. no solution

C. four solutions two of which are negative

D. two solutions and only one of them is negative

Answer: A

Solution:

Solution:

e™ + 8 + 13 -8e¥+1=0
Lete* =t

Now, t* + 8t3+ 13t - 8t+1 =0
Dividing equation by t?,

2rst+13- 24 L9
t t2

£ 4 tlz+8(t— %)+13=0

(t- %)2+2+8(t— %)+13=0

1
Lett t—z
22+82+15=0
(z+3)(z+5)=0
z=—-3 0or z=-5
So, t— 1=—30rt— 1=—5
t t

t?+3t-1=0or t?+5t—-1=0
_ —=3+vV13 _ —=5++v29
t= — s or t= — s
as t = e* so t must be positive,
V13 -3 V29 - 5

2 % T2

\/13 3

t =

So,x=1n

)orx—ln ‘/2_92_5)

Hence two solutlon and both are negative.

Question43



z—2

If the center and radius of the circle | >—

= 2 are respectively (a, B)

and y, then 3(a + B + y) is equal to
[1-Feb-2023 Shift 1]

Options:
A 11
B.9

C. 10

D. 12

Answer: D

Solution:

Solution:

((x=2) +y =2{(x=3)+y°

=x*+y? —4x + 4 = 4x* + 4y* — 24x + 36
=3x*+3y* —20x+32=0

20, 32

Tx+ =0

(@ B) = 100)
=
2
3

=X2+y2

v 3"

\/100_

3(a B, v) = 3
=12

4
9

)

2
3

3
10,
3

Question44

Let a, b be two real numbers such that ab < 0. If the complex number

+*4 js of unit modulus and a + ib lies on the circle |z — 1| = | 2z|, then a

possible value of 132, where [t] is greatest integer function, is :

[1-Feb-2023 Shift 2]

Options:
1
A. — 5
B. -1
C. 1

1
D. 5
E.O

Answer: E

Solution:



Solution:

1+ai|_

b+il ™

|1 +ia| = | b+i]
a’+1=b’+1=2>a=+b=>b=-a as ab<0
(a+1ib) lieson |z—1|=]2z|

la+ib—1]=2|a+ib]
(a—1)%+Db? = 4(a% +b?
(a—1)% =a’ =4(2a%
1-2a=6a’>6a’+2a—-1=0
ao —2%V28 _ —1£V7

12 6

V7 -1 1-v7

3 and b = 3

[a]=0

L1+l _ 6 1+\/7)

a =

4b 4(1 —V7) 4

~1-V7 _ypo L+V7

Similarly when a = 3

Cl4al_ _1-1

4b ax 1 +6\/7

then [a]l = -1

=0

Question45

Two dice are thrown independently. Let A be the event that the number
appeared on the 15 die is less than the number appeared on the 2 nd

die, B be the event that the number appeared on the 1% die is even and
that on the second die is odd, and C be the event that the number

appeared on the 15 die is odd and that on the 2 nd i even. Then
[1-Feb-2023 Shift 2]

Options:

A. the number of favourable cases of the event (AuB)nCis 6

B. A and B are mutually exchusive

C. The number of favourable cases of the events A, B and C are 15,6 and 6 respectively
D. B and C are independent

Answer: A

Solution:

Solution:
A:no.on 1% die < no.on 2™ die
= odd
= even

A: no.on 1% die even & no. of 2™ die
C: no.on 1% die odd & no.on 2™ die

n(A)=5+4+3+2+1=15
n(B) =9

n(C) =9
n((AuB)nC)=(AnC)u(BnC)
=(3+2+1)+0=6.




Question46

Let

S={x:xER.and (V3 +Vv2)*X "4+ (V3 -v2)X "4=10}.
Then n(S) is equal to
[1-Feb-2023 Shift 1]

Options:
A 2
B.4
C.6
D.0

Answer: B

Solution:

Solution:
Sol. Let (V3 +v2) "% =1t
1
t+ ¥= 10
> t=5+2v6,5-2V6
= (V3+V2)X " *=5+2V6,5-2V6
= x2—4=_2,—_2 or x2=6,2
= X==V2, V6

Question47

Let a # b be two-zero real numbers. Then the number of elements in
thesetX={ze€C: Re(az2 + bz) = a. and Re(bz2 + az) = b} is equal to:
[6-Apr-2023 shift 2]

Options:
A. 0
B. 2
C.1
D.3

Answer: A

Solution:

Solution:

(1) Bonus

wvz+z=2Re(z) If z=x+1iy
=27z+z=2X

22+ (2)° = 2(x* = y?)



(az’ + bz) + (az? + bz) = 2a ... (1)
(bz% + az) + (bz? +az) = 2b . .. (2)
add (1) and (2) _ _
(@a+b)z’+(@+b)z+ (a+Db)z’ + (a+b)z=2(a+Db)
(@+b)22+z+ ()2 +z]l=2(a+D)
sub. (1) and (2)
(a-b)z—z+2z*—z]=2(a-Dh)...(3)
22+22—z—z=2...(4)
Casel:If a+b=#0
From (3) & (4)
2X+2(x2—y2)=2 ﬁxz—y2+x=1...(5)
2(x2—y2)—2x=2 =>x2—y2—x=1...(6)

(5) — (6)

2x=0=>x=0
from (5) y2 = —1 = not possbible
" Ans =0

Case ll: If a + b = 0 then infinite number of solution.
So, the set X have infinite number of elements.

Question48
Fora, B,z€ Cand A > 1, if VA — 1 is the radius of the circle
|z-a|*+ | z— B |* =22, then |a — B| is equal to :

[6-Apr-2023 shift 2]

Answer: 2

Solution:

2= 2)|* + 2= 2, = |2, = 2,|*
z,=a,z, =P

la—B|* =22
|la—B | =V2A

2r=v2x

2VA—1 =V2A
=>4(A—1) = 2A

A=2

|la—=PB| =2
Question49
Ifforz=a+iB,|z+2| =z+ 4(1 +1i), then a + B and ap are the roots of

the equation
[8-Apr-2023 shift 1]

Options:
A x*+3x—-4=0

B.x>’+7x+12=0



C.x*+x—-12=0
D.x*’+2x-3=0
Answer: B

Solution:

Solution:
|z+2|=]a+if + 2|
=a+ip+4+4i

V+2)2+B2=(a+4)+iB+4) B+4=0

(a+2)*+16 = (a + 4)?
o> +4+40+16 =a’ + 16 + 8«

4 =4a

a=1
a=1,Bp=-4
a+pf=-3,af=-4
Sum of roots = -7

Product of roots =12
x>+ 7x+12=0

Question50

Let A = {ee(o, 1) :

the elements in A is.
[8-Apr-2023 shift 2]

Options:
A

B. 3o
C.4n

D. 2n

Answer: C

Solution:

Solution:

1+ 2isin6 _ 1 +isin 0
1—isin® 1 +isin6
_ 1 —2sin *0 + i(3sin 0)
1 + sin %0

1+ 2isin 6

1 —isin ©

. is purely imaginary }. Then the sum of




Questionb1

22

Let the complex number z = x+ iy be such that ! ijs purely imaginary.

If x + y* = 0, then y* + y? — y is equal to :
[10-Apr-2023 shift 1]

Options:
3

A. 5
2

B. 3

C.

Wk

3
D'Z

Answer: D

Solution:
Solution:
z=X+1y
(2z = 3i) _ purely imaginary
2Z +1
Means Re 2Z_3fl) =0
2z +1
- (2z — 3i) _ 2(x +iy) — 3i
(2z + 1) 2(x +iy) +1i
_ 2x+2yi—3i
T 2x+i2y+i

_ 2x+i(2y—3)x2x—i(2y+ 1)
2x +i2y + 1) 2x—i(2y + 1)
22—31] _ 4x? +(2y 3)(2y+1)
2z +1i 4x* + (2y + 1)?
= 4x° +(2y 3)2y+1)=0
=>4x +[4y + 2y — 6y 3]=0
x+y —O=>x——y
=4(-y*)’ +4y*—4y—-3=0
:>4y4+4y2—4y=3

sy'+y'-y= %
Therefore, correct answer is option (4).

Re[

Questionb52

Let S = { z =x +iy: Z-2, is a real number }. Then which of the

following is NOT correct?
[10-Apr-2023 shift 2]

Options:

ave (- -2ul-1e]



D.y+x2+y2¢—%

Answer: B

Solution:

Solution:
2z — 3i
47 + 2i R
2(x +iy) — 3i _ 2xX + (2y—3)i>< 4x — (4y + 2)i
4(x + iy) + 2i 4dx + (4y + 2)i  4x— (4y + 2)i
4x(2y — 3) = 2x(4dy +2) =0

- _1
x=0vy# 5
Ans. =2

Question53

Let w, be the point obtained by the rotation of z, = 5 + 4i about the
origin through a right angle in the anticlockwise direction, and w, be
the point obtained by the rotation of z, = 3 + 5i about the origin through

a right angle in the clockwise direction. Then the principal argument of
W, — W, is equal to :

[11-Apr-2023 shift 1]
Options:

A.m—tan™!

(o] e}

—_
©| 0o

B. —o+tan™

_12

C.o—tan 5

133

D. -+ tan™ 5

Answer: A

Solution:

Solution:

W, =zi=(5+4i)i=—-4+5i... (i)

W, = z,(—i) = (3 + 5i)(—i) = 5 - 3i... (2)
W, - W, =-9+8i

Principal argument = — tan™? ( g)




Question54

Fora€C(C,letA={z€ C:Re(a+2z)>Im(a+2z)}and

B={z€ C:Re(a+1z) <Im(a+z)}. The among the two statements:
(S1) : If Re(a), Im(a) > O, then the set A contains all the real numbers
(S2) : If Re(a), Im(a) < O, then the set B contains all the real numbers,
[11-Apr-2023 shift 2]

Options:

A. only (S1) is true
B. both are false
C. only (S2) is true
D. both are true

Answer: B

Solution:

Leta=x, +iy,;z=x+1y
Now Re(a + z) > Im(a + z)
LX X > -y, Yy
X, =2,y,=10,x=-12,y=0
Given inequality is not valid for these values.
S1is false. _ _
Now Re(a + z) < Im(a + z)
X, +x<-y, +y
x,=—-2,y,=-10,x=12,y=0
Given inequality is not valid for these values. S2 is false.

Questionb5

Let S = {zec—{i,zi} Z+8§Z‘_125ER} a—- Pi€S,a€ER- {0},

then 242a? is equal to
[11-Apr-2023 shift 2]

Answer: 1680

Solution:
Solution:
2 .
z 2+ 81.2 - 15 ER
z°—3iz - 2
=14 (11iz — 13) €R

(2% = 3iz — 2)



13.

PutZ =a- ﬁl
=>(z2 — 3iz — 2) is imaginary
Put z = x+ iy

= (x* —y2 + 2xyi — 3ix + 3y — 2) € Imaginary
=>Re(x2—y2+3y—2+(2xy—3x)i) =0

>x -y +3y-2=0

x2=y2—3y+2

K= (y-1y-2)z=o- 13
Putx=o(,y=_1—113

2_ (=13 _ ~13 _
o= (o) (-2
2 _ (24 x 35)

* = o1

2420° = 48 x 35 = 1680

Question56

Let C be the circle in the complex plane with centre z, = %(1 + 3i) and
radiusr = 1. Let z; = 1 + i and the complex number z, be outside the
circle C such that |z, — z,|z, — z,| = 1. If Z, - z; and z, are collinear, then

the smaller value of |22|2 is equal to
[12-Apr-2023 shift 1]

Options:

A.

N

—_
w

B.

™|

C.

N

3
D. 5
Answer: C

Solution:

Solution:

1—i|= 1
2

Z, —Z, =
- |

)

MW

= |z, — 7| = V2 : centre ( %
1 3

2( 2. 3) and 2,1, 1)



tanf = -1 =0 = 135°
1. 5 3, e ase
2, 3 +V2cos135", 3+ vasin 135°)

or

( %—\/fcos 135°, %—\/Esin 135°)
:22(—%, %) or 22( %, %

26
2,

lin” =
2lmin T

2
= |Z3| =

o

:|z

N|U1

Questionb7

Let S = {z € C:z = i(z* + Re(z))}. Then 5 |z|? is equal to
[13-Apr-2023 shift 2]

Options:

A 4

vs]
TN

O

3

5
D. 5
Answer: A

Solution:

Letz =x+1iy

z = i(z* + Re(z))
=>X—iy=i(X2—y2+21XY+X)

=X — iy = —2xy+i(x2—y2+x)

x + 2xy = 0 and xz—y2+x+y=0
x(1 + 2y) =0 and Xz—y2+x+y=0
If x = 0 then —y2+y=0

:)y:]_,O
_ —-1 2_ 1 _1_

Ify = 2thenx 4+x 5 0
=>X=—§ l

2" 2
_ : -3 _1.1_ 1.
= {O+10,0+1, 5 21,2 21}
2=0+1+

9 1 1 1

S+ 4+ =+ =-=4
ze%|2|4 4 4 4



Question58

If the set { Re( Z2t2 ) :z € C, Re(2) =

2—3z+ 5z
(o, B1, then 24(B — a) is equal to
[15-Apr-2023 shift 1]

Options:
A. 36
B. 27
C. 30
D. 42

Answer: C

Solution:

Solution: B B
Z—27+ 77
Letz, = ( 2—-3z+ 5z
Letz = 3+ iy
z=3—iy
2iy + (9 + y?)
2 —3(3 +iy) + 5(3 — iy)
94+ v +i2y)
8 — 8iy
_ (9+y) +i2y)
- 8(1—iy)2 ;
Re(zl) — (9+Y)_22y
8(1 +y?)
_ 9-¥
8(1 +vy?)
_ 1[ - (1 +X ]
8 (1 +%)

Zl=

1+y 6[1 o]

L _<0,1]
1+y
10 < (0, 10]

10 _ g e(-1,9]

3 } is equal to the interval



Question59

The sum of all the roots of the equation |X2 —-8x+15|-2x+7=0is:
[6-Apr-2023 shift 1]

Options:
A.11-V3
B.9-v3
C.9+vV3
D.11 +V3
Answer: C

Solution:

Solution:

|x* = 8x + 15| =2x — 7

x?—8x+15=2x—-7 & x)—8x+15=7-2x
x2—10x+22=0 & x)—6x+8=0

S Z s

x1=5+ J; X;=5- Jg(mjecﬂ X; =4 x4 = 2 (reject)

Sum of of rootsis =5+V3 +4 =9 +v3

A




Question60

Let a, B, y, be the three roots of the equation x> + bx + ¢ = 0. If
By = 1 = —a, then b3 + 2¢3 - 3a3 - 683 - 8y3 is equal to
[8-Apr-2023 shift 1]

Options:

155
A =57

B. 21
C.19

169
D. =5~

Answer: C

Solution:

Solution:

0

e

><3+bx+c=0%ﬁ

N

Y

By =1

a=-1

Put a = -1
—-1-b+c=0
c—-b=1

also

a-B-y=-c
—1=-c=>c=1
x’+1=0
a=-1,p=-w,y=—-w
b +2¢% - 3a® - 6p° - 8y?
0+2+3+6+8=19

2

Question61

Let m and n be the numbers of real roots of the quadratic equations

x% - 12x + [x] + 31 =0 and x> -5 | x+ 2| —4 = 0 respectively, where [x]
denotes the greatest integer leqx. Then m? + mn + n? is equal to
[8-Apr-2023 shift 2]

Answer: 9

Solution:



x2—12x+[x]+31 =0
{x} =x*-11x + 31
0=x*-11x+31<1
x*—11x+30n <0

x € (5, 6)

so [x]=5
x2-12x+5+31=0
x> —12x+36 =0
X =6 but x € (5, 6)

SO XEQ
m=0
X2-5|x+2|-4=0
Now
Ne—2 X< -2
x2 —5x—14=0 x2+5x+6=0
(x=7)(x+2)=0 (x+3)(x+2) =0
x=7,-2 x=-3,-2
x= {7, -2, -3}
n=23

m?+mn+n’=n’=9

Question62

If a and b are the roots of the equation x> =-7x—-1= 0, then the value of

21 21 17 17
a_+ 1;191;19* b js equal to

[11-Apr-2023 shift 1]

Answer: 51

Solution:

By newton's theorem
Sn+2 - 7Sn+1 - Sn =0
S21 = 7S50 =S19=0
S0~ 7S19=S15=0
S19 = 7S13=S47 =0
821 + S17 _ SZl + (519 B 7818)

S19 - S19
_50S;4 + (S, — 7S,
Sl9
S
=51 2 =51
S19
Question63

The number of points where the curve



f(x) = e — e%* - 3e™ - e** + 1, x € R cuts x-axis, is equal to
[11-Apr-2023 shift 2]
Answer: 2
Solution:
Let e =t

S>tt—t2-3t2-t+1=0

1 1 _
=>t2+ g— (t+ E) —3—0

< (1 1) [er L) -5 =0
:H%: %

Two real values of t.

Question64

Let a, B be the roots of the quadratic equation x> + v6x + 3 = 0. Then

23 23 14 14
a” + +o "+ .
(x15+[§15+ o101 Elo 1S equal to

[12-Apr-2023 shift 1]

Options:
A.9

B. 729
C.72

D. 81

Answer: D

Solution:
Solution:
o p = —V6+V6—12 _ —V6 = V6i
2 2
/o
= V3 4
Required expression
=123 6911 =\14 421
(V3) (ZCOST) + (V3) (ZCOST)
=15 451 =110 30m
(vV3) (ZCOST) + (V3) (ZCOST)

(vV3)® =81




Question65

Let a, B be the roots of the equation x> — v2x + 2 = 0, Then a'* + % is
equal to
[13-Apr-2023 shift 2]

Options:
A. —128V2
B. —64v2
C.-128

D. -64

Answer: C

Solution:

Solutign:
x> —=V2x+2=0
V2 +vV=6
X= 2
_ = 1+iV3
=vz( 1%
= —ﬁ(& —V2w? B
sa—V2w, B=—-V2w?
o't + B = 27(w! + ) = 27(w? + w) = —128

Question66

The number of real roots of the equationx | x| -5 |x+2|+6 =0, is
[15-Apr-2023 shift 1]

Options:
A.5
B.6
C.4
D.3

Answer: D

Solution:

Solution:
x|x|=-5]|x+2|+6=0
C—-1:-x€][0, «»]
x*=5x—4=0
5+v25+16 _ 5+V4l

X= 2 2




_ 5+V41
- 2
C—-2:—:—-x€[-2,0)
—x*-5x—4=0
x> +5x+4=0
x=-1,-4
x=-1
C—-3:x€[—», —2)
-x2+5x+16=0
x*—5x—16=0
5+ V25 + 64
2
5+ V89
2
5-v89
2

Question67

Let the point (p, p + 1) lie inside the region
E=1{(xy):3-x=sy={9-%% 0=x-=3}.If the set of all values of p

is the interval (a, b), then b%>+b-a’is equal to .
[6-Apr-2023 shift 1]

Answer: 3
Solution:
Solution:
3-x=y=V9-x50=x=<3
L:x+y=3 A:(P,P+1)
Y= \,j") ‘{:
2 y ) \

L(A) >0=>P+P+1-3>0=P>1...(1)
S(A)<0=P+1-YV9-P° <0
>P+1<{9-P°
>P+2P+1<9-P?
=2P’+2P-8<0
>P’+P-4<0
1-v17 —1+vﬁ)
SR 5 ... (2)

=>P€(_

V17 -1
(1) n(2)P € (1, 5

b’+b-a’=4-1=3

) =@ b




Question638

Let a, b, ¢ be three distinct positive real numbers such that

(2&1)109"'3l = (bC)logeb and b'°%’ = a'°%°, Then 6a+ 5bc is equal to
[10-Apr-2023 shift 1]

Answer: 8

Solution:

Solution:

(2a)@ = (bc)™® 2a >0, bc > 0
Ina(ln2 +Ina) =Inb(Inb +1Inc)
In2-Inb=1Inc-Ina
In2=0a,lna=x,Inb=y,lnc=z
oy = XZ

x(a + x) = yly + z)

Xz

y

x( %+x) =y(y + z)

x2(2+y) =y2(y+z)

y+z=0 or x2=y2=x=—y
bc=1 orab =1
bc=1orab-=1

a=1
(1) ifbe=1= (2a)™2 = 1 —
\a=l’2
b= (42 1) a=12

then
6a+5bc=3+5=8
1

_ 11
a (@b = (21 1), 221,21

In this situation infinite answer are possible

N =

So, Bonus.
Question69
5\ 2
The number of integral solutions x of log( 7) ( 3 ) =0is:
X+ =
2

[11-Apr-2023 shift 1]
Options:

A. 5

B.7

C.8

D.o

Answer: D



Solution:

Solution:

10gx+ 7( 2X—7 ) =0

Feasible region: x + % >0=x>-— 7

2

Andx+%¢1=>x¢_75

L . -7 5 3
Taking |ntersect|on.x€(7,oo)— {—5 = 7}
Nowlog.b=0ifa>1landb=1
€(0,1)andb € (0, 1)

) 7 x—7 \2
C-Tx+Z>1and [ 2=L) =1
x>—%;(2x—3)2—(x—7)250

2x—-3+x—-7)2x—-3-x+7)=<0
Bx—-10)x+4) =<0

10
X € [—4, ?

Intersection: x € (

-5 10
2’3
C—TI:x+ ZE(O,I) and (

x—-17 )2
2x—3
) <1

€(0,1)

7
0<x+ §<1 (2 3
7

_7 =5, (x — _3)2
2<x< 2,(x 7)<(2x 3)

xE(—w,—4)U(%,w)

No common values of x.
Hence intersection with feasible region

Wegetxe( 5 10]— { —}

Integral value ofx are {-2,-1,0,1, 2, 3}
No. of integral values =6

Question70

If the sum of the squares of the reciprocals of the roots a and B of the
equation 3x>+2x— 1 =0is 15, then 6(c’ + |33)2 is equal to:
[24-Jun-2022-Shift-1]

Options:
A.18
B. 24
C. 36
D. 96

Answer: B

Solution:



3+ Ax—1=0
Given, two roots are « and 5.

~Sumofroots =a+4= %’*

And product of roots =af = -1

Given that,

Sum of square of reciprocal of roots e and s 15

21y logs
a 5
N N
o 5
= (o~ 5) ﬁ*ﬂﬁ 15
(e5)"
%+2:-<_
= =15
1
9
P46
-2 15
1
9
= +6=15
=11 =9

Now. 6(a” + )
= .5{{;;:+|E}({x2+lﬂz—a,8]}i

= 6(a+B)[(a+5) — 208~ afl’
(313

A [z
—6x = 2
97179

[

+1]
:ﬁxgx[g-l—l]z
9 9

=6 x (2)°

=6x4=24



Question71

LetS={z€C:|z-3]|=1and z(4 + 3i) + z(4 — 3i) = 24 }. If a + ip is the
point in S which is closest to 4i, then 25(a + B) is equal to
[24-Jun-2022-Shift-2]

Answer: 80
Solution:
Here z—3| =1
Sx—3)F+y =1

and z = (4 +37) + z(4 — 37) =24

=d4x—3p=12
tan & = 4
3

225(a+5) =80



Question72

Let a circle C in complex plane pass through the points
z,=3+4i,z,=4+3iand Z, = 5i. If z(#z,) is a point on C such that the

line through z and z, is perpendicular to the line through z, and z;, then

arg(z) is equal to:
[25-Jun-2022-Shift-1]

Options:
-1 2\ _
A. tan ( E) I
-1( 24
B. tan ( 7) —1I
C. tan_1(3) -1
-1( 3
D. tan ( Z) - I
Answer: B

Solution:

Solution:
z;=3F A,z =4+ 3eand z,= 5
Clearly, C=x"+y% =25

Let z(x. 3)

Sy=2x-2=1

-~z is intersection of C&L

~Arg(z)=—m+tan ' ( z—_jr ]

Question73

Let z, and z, be two complex numbers such that z, = iz, and



arg( = ) = n. Then
[25-Jun-2022-Shift-2]

Options:
A argz, = J
B.argz, = - %TH
C.argz, = g
D.argz, = — %
Answer: C
Solution:
Solution:
A —i=>z =-iz

z, - 1= 2
:arg(zl) = — %+ arg(z,)...... (i)
Also arg(zl) - arg(Ez) =1
:>arg(zl) + arg(zz) =1.... (ii)
From (i) and (ii), we get arg(z,) = % and arg(z,) = %
Question74

—_ — — 21

LetA—{ <1}andB—{z€C arg(zﬂ)—?}.Then
AnBis:

[26-Jun-2022-Shift-1]

Options:

A. a portion of a circle centred at ( 0, — % ) that lies in the second and third quadrants only

B. a portion of a circle centred at ( 0, — l_ ) that lies in the second quadrant only

C. an empty
D. a portion of a circle of radius % that lies in the third quadrant only

Answer: B

Solution:



Set A
o) 281«

=|z+1|=|z—-1
=+ Dy = x- D +y

=x=0

Set B
Z
(_1 30)1‘, E( 110)
| :
- " cente |f 0, ‘::_T:I
z—1% _ 2w
==l 1)= %

1/ ¥V \_ .. -1 vV \_ 2«
=tan l) |: x—]J =3
=:~KA—}‘2— 2—:i”—1=l3'

3
ANB
= Centre [ 0, — \%]
Question75

Ifz2+z+1=0, z€E€C, then
15 2
‘nzl (z“+(—1)“in)

is equal to

[26-Jun-2022-Shift-2]

Answer: 2

Solution:



::-mormz
15 i = y 2
I, (e )
13 15 15
=l e Ty (—1)”‘
n=1 n=1 n=1
=[0+0-2]
=2
Question76

The area of the polygon, whose vertices are the non-real roots of the
equation z = iz” is :
[27-Jun-2022-Shift-1]

Options:

A —/

B. ==
3

C. 5

D.

W

Answer: A
Solution:
z = iz

Letz=x+1y

x — iy = i(x* — y* + 2xiy)

X —iy = i(x* — yz) — 2Xy

X = —2yX or x* —y2 = -y

2

1
x=0ory= 5
Case - |

x=0

-y’ =-y
y=0,1

Case - |l



0 1 1
1 ﬁ -1 1
Area of polygon = 5 2 2
-v3 -1
27 2 !
_ 1l - L§| _ 33
_2‘ V3 217 4
Question77

The number of points of intersection of |z — (4 + 3i)| = 2 and
|z|+|z—-4] =6,z€C, is
[27-Jun-2022-Shift-2]

Options:
A. 0
B.1
C.2
D.3

Answer: C

Solution:

Solution:

C,ilz—-(4+3i)| =2 and C,:|z|+|z—-4| =6,z€C

C, represents a circle with centre (4, 3) and radius 2 and C, represents a ellipse with focii at (0, 0) and (4, 0) and length
of major axis = 6, and length of semi-major axis 2V5 and (4, 2) lies inside the both C, and C, and (4, 3) lies outside the

C,

D

il

(-1.0) (0,0) (4,0) (5.0)

v

-~ number of intersection points = 2

Question78

The number of elements intheset {z=a+ib€C:a,b€EZ and
1<|z-3+2i|<4}is_



[28-Jun-2022-Shift-1]

Answer: 40

Solution:

Solution:
1<]|Z -3+2i| <4

/1)

1<(@=-32%+b+2)?%<16

(0, £2), (£2, 0), (1, £2), (%2, £1)
(£2, £3), (3%, £2), (£1, 1), (2%, £2)
(£3,0), (0, £3), (£3 £ 1), (£1, £3)
Total 40 points

Question79

Sum of squares of modulus of all the complex numbers z satisfying
z=iz2+72>-zis equal to
[28-Jun-2022-Shift-2]

Answer: 2
Solution:

Letz =x+1y

So 2x = (1 + i)(x* — y* + 2xyi)
=2x = x° — y2 — 2Xy

(i) and

x% — y2 +2xy =0

From (i) and (ii) we get

x=0 ory=—%

Whenx =0 wegety=0

__1 2 _g- 1_
Wheny = 2ivegetx X7 0
_ —1%vV2

=

2



So there will be total 3 possible values of z, which are 0, ( -1 ; v2 ) - %i and ( -1 ; V2 ) - %i

Sum of squares of modulus
_ V2 -1)%, 1
0w [(ZZ1)P 4 L

2
=2

\/§+1)2_ 1
2 =t17

Question80

Let a and B be the roots of the equation x> + (2i — 1) = 0. Then, the value
of |a® + B3| is equal to:
[29-Jun-2022-Shift-1]

Options:
A. 50

B. 250
C. 1250
D. 1500

Answer: A

Solution:

Solution:

Given equation,

X*+(2i-1)=0

=x*=1-2i

Let a and B are the two roots of the equation.

As, we know roots of a equation satisfy the equation so
ol =1-2i

andB*=1-2i

Lol =pi=1-2i

.-.|a2'| = V1% + (-2)* =V15

Now, |(x8 +pe |

Question81

LetS={z€C:|z-2]| =1, z(1 +i) +z(1 —i) = 2}. Let |z — 4i| attains
minimum and maximum values, respectively, at z, €S and z, € S. If

5(z, |2 +22|2) = a + BV5, where a and B are integers, then the value of



a + B is equal to
[29-Jun-2022-Shift-1]

Answer: 26
Solution:

Solution:
lz—-2| =1

In4 P(0,4)

A ciz,o

(x — 2)2 + y2 <1

& —
z(1+i)+2z(1l —-i) =2

Putz =x+1iy

Sx=—y=1... (2)

PA =vV17,PB =+v13

Maximum is PA & Minimum is PD
Let D(2 + cos 6, 0 + sin )

S, =tan6 = -2
cose——% sin @ = %
.'.D(2— \/lg %
- (- )

2| = 25 — 4v5 1
1 5& 2
|z2-|2—1

5(|zl|2 |22|2)—30 45
~o =30
B=-4

a+ B =26
Questiond2

Let arg(z) represent the principal argument of the complex number z.
Then, |z| = 3 and arg(z — 1) — arg(z + 1) = } intersect
[29-Jun-2022-Shift-2]

Options:

A. exactly at one point.



B. exactly at two points.
C. nowhere.
D. at infinitely many points.

Answer: C

Solution:

Solution:

Letz=x+1y

oy z| _ \/x2+y2

Given, |z| = 3

Ax*+y? =3

-x% + y2 =9 = 3?

This represent a circle with center at (0, 0) and radius = 3
Now, given

arg(z — 1) —arg(z+ 1) = %
=arg(x+iy—1) —argx+iy+1) = %
=>arg(x—1+iy)—arg(x+1+iy)=%
-1 y —tan~l Y | = I
=tan (x—l) tan (x+1)_4
Yy __ ¥y
1 x—1 x+1 _ I
=tan v v =2
1+x—1xx+1
Xy+y—-xy+y
2
>tan™’ _x-1 = I
)(2—1+y2 4
x2 =1
=>tan_1(XY+y_Xy+y _ I
*—1+y° 4
2y I
== _=+tan| =
x2—1+y2 (4)

=2y=x2+y2— 1
=>x*+y:-2y—-1 =0
=x% 4+ (y— 1)% = (vV2)?

This represent a circle with center at (0, 1) and radius v2.
(0,3)

(0,1+2)

(0,1)

_

0,1-2)

i\

(0,-3)

From diagram you can see both the circles do not cut anywhere.

Questiond3



The sum of all the real roots of the equation (e** — 4)(6e** — 5¢*+ 1) = 0
is

[24-Jun-2022-Shift-2]

Options:

A.log 3
B. —log 3
C. log6
D. —log 6
Answer: B

Solution:

Solution:
(e™—2) (6™~ 58 +1)=0
Let& =1
W —4)(6F —5t+1)=0
= -4)(2t-1)(3t-1)=0
1

ap=2=2
3

b | =

g =g =50
¢' =—2( not possible )

X

g =_=2x=—In2

B | bt

2 1
= - =x=-In3
e 3 X 1

~ 3um of all real roots
=In2-n2-In3

=—In3

Question84

3lag — ay

For a natural number n, let a, = 19" — 12", Then, the value of s

is___
[25-Jun-2022-Shift-1]

Answer: 4



Solution:

Solution:

a,=19"-12"

Let equation of roots 12&19 i.e.
X —31x+228=0

=31-x)= 2 (where x can be 19 or 12)
X

 Hoymayy s’ 1%y 12y
57oq 57(19°-12%)

_ 19°31-19)-12°(31-12)
570195 -12%

_ 228019°-12% _,

57(19% - 12%)

Question85

Let a, b € R be such that the equation ax’ —2bx + 15 = 0 has a repeated
root a. If a and B are the roots of the equation x> — 2bx + 21 = 0, then
a’ + B° is equal to :

[25-Jun-2022-Shift-2]

Options:
A. 37
B. 58
C.68
D. 92

Answer: B

Solution:

Solution:

ax’ — 2bx + 15 = 0 has repeated root so b?=15aand a = %5
o is a root of x* — 2bx + 21 = 0

So 2})2_25 =9 =b% =25

Now o + B? = (o + B)? — 2aB = 4b? — 42 = 100 — 42 = 58

Question36

The sum of the cubes of all the roots of the equation



x}1-3x3-2x*+3x+1=0 is
[26-Jun-2022-Shift-1]

Answer: 36

Solution:

Solution:
-3 - - +3x+1=0

(- 1D)F-3x—1)=0

Let the root of x*—3x—1=0 be a and f and other two roots of given equation are 1 and —1
So sum of cubes of roots

=1y ta o f

=(a+ ) = 30f(a+p)

=3y =3C13)

=36

Question87

If the sum of all the roots of the equation

e’* —11e* - 15e * + 8 = 0 is logp, then p is equal to

[27-Jun-2022-Shift-1]

Answer: 45

Solution:

Let e* = t then equation reduces to

2_q1¢— 404 81 _
t-11t— =2+ 5= =0

=2t> — 22t + 81t —45 = 0..... (i)
if roots of e — 11e* — 45e ™ + 2= = 0 are «, B, y then roots of (i) will be e*e*2e* using product of roots
M TRt aG _ e

=0, + o, + o, =1n45=p =45



Question338

Let a, B be the roots of the equation x> — 42x + 5 = 0 and a, y be the
roots of the equation x> — (3v2 +2v3)x+ 7 +3Av3 =0, A > 0. If

B + vy = 3v2, then (a + 2B + y)? is equal to___

[27-Jun-2022-Shift-2]

Answer: 98
Solution:

', B are roots of x> —4Ax + 5 = 0
Sa+B=4Aandapf =5
Also, «, y are roots of
x> = (3V2 +2V3)x+7+3V3A=0,A>0
a4y =3V2 +2V3, ay = 7+ 3V3A
o IS common root
o —4ha+5=0
and o — (3v2 + 2vV3)a+ 7 + 3V3A = 0

2 + 3V3A
3V2 +2V3 — 4\

From (i) - (ii) : we get a =

-.-B+y=§v5 B B

AN+ 3V2 + 2V3 — 2a0 = 3V2

= =, o= 4 + 6V3A
3V2 = 4A + 3V2 + 2vV3 - —— A
- A Y N g
=S80 +3(V3+2v2)A—-4-3V6 =0

6vV2 —3V2 = {9(11 — 4V6) + 32(4 + 3V6)

LA = —
A =V2

Ao+ 2B+ 9 = (a+B+B+y)
= (4V2 + 3v2)?

= (7v2)* = 98
Question89

The number of real solutions of the equation
e™ + 4e** - 58e** +4e*+ 1 =0 is
[28-Jun-2022-Shift-1]

Answer: 2

Solution:

Dividing by e**
eX +4e*—58+4e F+e F=0
s +e ) +4(Ee+e ¥ =-60=0



Let e*+e =t €[2, )
=>t> +4t— 60 = 0
=t = 6 is only possible solution
ef+e*=6=2e*-6e"+1=0
Let e*=p
p’—6p+1=0

3+V5 3-V5

=>p = > or 5

3 +2\/§)

3—\/5)

or ln( 5

So x=ln(

Question90

Let f (x) be a quadratic polynomial such that f(-2) + f(3) = 0. If one of
the roots of f(x) = 0 is —1, then the sum of the roots of f (x) = 0 is equal
to:
[28-Jun-2022-Shift-2]
Options:

11
A. 5

B.

[SSIRN

c. 13
pD. 4

Answer: A

Solution:

Solution:
“x=—1Dbetherootsof f(x) =0
Lletf(x) =Ax+1)(x—-1)...... (i)
Now, f(=2)+f(3)=0
=>A[-1(-2—-Db)+4(3-Db)]=0

_ 14
b= 3
. . 14
.. Second root of f(x) = 0 will be 3

14 11

.. Sum of roots = ?—1 = 3

Question9l

Let a be a root of the equation 1 + x> +x* = 0. Then, the value of
1011 2022 _ 3033

a + a a is equal to :
[29-Jun-2022-Shift-2]
Options:

Al



B. «
C.14+«x
D. 1+ 2«

Answer: A

Solution:

Given, « is a root of the equation 1 + x> +x* =0
~.a will satisfy the equation.
1+l +at=0
2 —1xvV1-4
=y
_ —1+V3i
= —5=
~o? = warw?
Now,

1011 20
o 4 2022 _ 3033

= o () + ()10 = « - (?)1516

— (X((,O)505 + (w)1011 — - (w)1516

= (018w + (03 — o (%) - w
= 0w+ 1—-oaw

=1

Question9?2

Let x, y > 0. If x’y* = 2'°, then the least value of 3x + 2y is
[24-Jun-2022-Shift-2]

Options:
A. 30
B. 32
C. 36
D. 40

Answer: D

Solution:



x.y >0 and xs}'l e
Now, 3x+2y=(x+x+x)+(y+y)

So, by 4 - M= G.M inequality

It 5 i TS
R Yx -y

23x+2y>5°Y20 =40

~ Least value of 3x +4y =40

Question93

Let p and q be two real numbers such that p+ q = 3 and p4 + q4 = 369.
-2

Then ( %+ é) is equal to

[26-Jun-2022-Shift-2]

Answer: 4

Solution:

Solution:

{p+q)' ~2pq}’ ~2p’q = 369
or (9-2pg)* - 2(pq)* = 369

or (pq)’ — 18pg — 144 =0

~pg =—60r 24

But pg = 24 is not possible

~pg =—0

01 1yv-2 iy "
Hence, ( §+ E] = ( %] =K -2y=d
Question94

If o, B, v, b are the roots of the equation P+ +x+x+1= 0, then
2921 4 52021 + V2021 + 652021 jq equal to :
[25-Jul-2022-Shift-1]

Options:
A -4



B. -1
C.1
D. 4

Answer: B

Solution:

Solution:

When, x° = 1

thenx’—1=0

=(x — 1)(x4+x3+x2+x+ 1)=0

Given, x* +x*+x*+x+ 1 = 0 has roots «, B, y and 8 .

~ Rootsofx>—~1=0arel,a B, yand8

We know, Sum ofpth power of n'™ roots of unity = 0. (If p is not multiple of n ) or n (If p is multiple of n )
- Here, Sum of p*™® power of n™ roots of unity

Here, p = 2021, which is not multiple of 5.

...12021 + (X2021 + 2021 + 2021 + 82021 =0

2021 62021 2021 + 82021 =—-1

=a’%! + +y

Question95
Forn€N,letS = {zEC:|z—3+2i| = 9} and

n

T,= {z€cilz-2+3i| =L }.
Then the number of elements in theset {n €EN :S_ nT =@} is:
[25-Jul-2022-Shift-1]

Options:
A. 0
B. 2
C.3
D. 4

Answer: D

Solution:

Solution:
n

S, = { z€C:|z-3+ 21| = % } represents a circle with centre C,(3, —2) and radius r; = 1

Similarly T | represents circle with centre C,(2, —3) and radius r, = 11_1
AsS nT =0
C,Cy>r;+r, OR C,C,< |1, —1y
5. n, 1 5_|n_ 1
vz> 241 or v2<[2-1
n =1, 2, 3,4 n may take infinite values




Question96

For z € C if the minimum value of (|z — 3V2|+ | z — pV2i]|) is 5V2, then a
value Question: of p is
[25-Jul-2022-Shift-2]

Options:

A. 3
7
B. 5
C.4
9
D. >
Answer: C

Solution:

Solution:

(0.p v2) Bl

Al 312.0 |

It is sum of distance of z from (3v2, 0) and (0, pv2) For minimising, z should lie on AB and AB = 5v2
(AB)? = 18 + 2p*
p=z=4

Question97

Let O be the origin and A be the point z, = 1 + 2i. If B is the point
Z,, Re(z,) < 0, such that OAB is a right angled isosceles triangle with OB

as hypotenuse, then which of the following is NOT true?
[26-Jul-2022-Shift-1]

Options:
A argz, =m— tan™'3

1

Wik

B. arg(z, — 2z,) = —tan"
C.z,| =v10
D.2z,—-z,| =5
Answer: D

Solution:



Solution:
Blz;)

All, 2)

i
22—0 _ |OB|nZ
(1+2i)—0" |OA|®
z, _ =
Troi- v2et
ORz, = (1 +2i)(1 +1i)
=—1+3i
arg22=n—tan_13
|z,| = V10
z,—2z,=(1+2i)+2—-6i=3-4i
-14
3
|2z, —z,| = |2+4i+1-3i|=|3+i| =v10

=

arg(z1 - 222) = —tan

Question98

If z=x+1iysatisfies |[z]| -2 =0and |z-i|-|z+5i| =0, then
[26-Jul-2022-Shift-2]

Options:

A x+2y—-4=0

B.x*+y—-4=0

C.x+2y+4=0

D.x>-y+3=0

Answer: C

Solution:

Solution:

|z—=1i] = | z + 5i|

So, z lies on 1 bisector of (0, 1) and (0, —5)
i.e., liney=-2

as |z| =2

=z =-2i

x=0andy= -2

SO, x+2y+4=0

Question99



Let the minimum value vy of v= |z|°+|z-3|?+|z-6i|’,zECis

attained at z = z,. Then |2z,°-2,> + 3 g v, is equal to
[27-Jul-2022-Shift-1]

Options:

A. 1000

B. 1024

C. 1105

D. 1196

Answer: A

Solution:

Solution:

Letz=x+1y
V=}(2+y2+(x—3)2+yz+xz+(y—6)2

= (3x* — 6x + 9) + (3y* — 12y + 36)

= 3(x* + y* — 2x — 4y + 15)
=3[(x— 1) + (y — 2)* + 10]

Voon @t z=1+2i=2z, and v, =30

so | 2(1 +2i)* = (1 -2i)>+ 3 |*+900

= |2(=3 + 4i) — (1 - 8i% - 6i(1 — 2i) + .3 |* +900.
=|—6+8i—(1+8i—6i—12)+3|*+900
=|8+6i|*+900

=|8+6i|*>+900
= 1000

Questionl100

LetS={z€C:22+2z=0}. Then s (Re(z) + Im(z)) is equal to
[27-Jul-2022-Shift-1]

Answer: 0

Solution:

vzP 4z =0

Letz =x+ 1y
.'.Xz—y2+Zixy+x—iy=0
(x> —y*+x)+i2xy —y) =0
XA +y*=0and 2x—1)y =0

fx=+72theny=223

Andify=0thenx =0, —1



<,
W]

~z=0+0i, -1 + 0i,
~2 (R (z) + m(z)) = 0

+

N| =
N

1
2

Question101

Let S be the set of all (a, B), 1 < a, B < 2m, for which the complex
number ;1 —2< js purely imaginary and % is purely real. Let

Z .3 =sin2a +icos2B, («, B) € S. Then » ( iZ g + iZlaB ) is equal to :
[27-Jul-2022-Shift-2]

Options:

A. 3

B. 3i

C. 1

D.2-i

Answer: C

Solution:

Solution:

. 1 —1isinax
"1+ 2i sina
. 1 —isinx 1 +isina _
"1 +2isina = 1-2isina
=1-2sin?a=0

is purely imaginary

_ oo 7un
4’4
14+icosP .
and T 2icosp is purely real
1+icosBp _ 1-—icosB _
1—2icosp 1+ 2icosP
=cosPp=0
g 31
p=
_{(51‘1 31'1) (71‘1 31'1)}
Z, —1—1andZ =—1—1
: _ 1 1
"m%es( ¥ 7 ) i(=21) + [1+1 141
- 12i
=2+ s 5 =1
[ ]
Question102

LetSl={ZIEC 21_3| and

S,={z,€C:z,—-|z,+1]|]| = zz+ | z, — 1]|}. Then, for z;, € S; and

N+~



z, € S,, the least value of z, — 7, | is :
[28-Jul-2022-Shift-1]

Options:

A. 0

B.

1
2

C.

N

5
D. 5
Answer: C

Solution:

Solution:

VI Zyt 1 Zy = P =1 Z,= | 2+ 117

S(ZoA | Zy—1NZ g+ | Zy= 1) = (Z )= | Zy+ INZ = | Z, + 1))

SZy1Zy =1+ [ Zy+ 1D+ Z(1Z, = 1+ | Z,+ 1) = [Z,+ 1P = | Z, -1
S(Z,+ZZ,+ 1+ | Z, = 1) =2Z,+Z))

= Either Z,+Z,=0or |Z,+1|+|Z,-1| =2

So, Z , lies on imaginary axis or on real axis within [-1, 1]

Also |Z, - 3| = % = Z, lies on the circle having center 3 and radius %

©

=] 1
3
Clearly [Z , = Z 3l pn = 5
Questionl103

Let z = a + ib, b # 0 be complex numbers satisfying 2> =727 1%, Then

the least value of n € N, such that z" = (z + 1)", is equal to .
[28-Jul-2022-Shift-2]

Answer: 6

Solution:

Solution:

vzt =gt E (1)



N N

“b=z0=]|z]|=0

Sz =1...... (2)

wz=a+ib then Va’+b*=1...... (3)

Now again from equation (1), equation (2), equation (3) we get :
a’ — b? +i2ab = (a — ib)2°

~a’—b’=a and 2ab=-b

R | -+ V3
La= 2andb—i2

__1_ V3, ,-_1_V3
zZ= 2+ 21orz— > 21
Zn=(Z+1)n:>(Z+1 n=1

z
(1+1)"=1
z

( 1+T‘/31) = 1, then minimum value of nis 6 .

Question104

If z = 2 + 3i, then z° + (-E)Sis equal to :
[29-Jul-2022-Shift-1]

Options:

A. 244

B. 224

C. 245

D. 265

Answer: A

Solution:

Solution:

z = (2 + 3i)

=7° = (2 + 3i)((2 + 3i)?)?

= (2 + 3i)(=5 + 12i)?

= (2 + 3i)(—=119 — 120i)

= —238 — 240i — 357i + 360
=122 — 597i

7> =122 + 597i

72> +7° =244

Question105

If z # 0 be a complex number such that | zZ— % | = 2, then the maximum

value of |z| is:
[29-Jul-2022-Shift-2]



Options:

A V2
B.1
C.v2 -1
D. V2 +1
Answer: D
Solution:
Solution:
We know,
||zl|—|22||s|zl+22-|s|zl-|+|zz-|
: _ 1L _1
"”Z| 2] S|Z z
:>||z|—i-| _2[ Given |z— l| =2]
|z| z
2
=| L2 _1|52
|z| ,
R 1 it
|z|
22—1_2
|z|
>|z]P-1=<2|z
=|z*>-2]z|-1=<0
=|z]*=2]z|+1-2=<0
=(z| -1)*-2=<0
=—V2=|z|-1=Vv2
=21-V2=|z|=1+V2.....(1)
or
2
9 < z|" =1
|z|
>|zP-1=<-2]z
=>|z>+2]z|-1=<0
=>|z>+2]z|+1-2=<0
>(z|+1)°=2<0
=—V2<|z|+1<+V2
=>—V2—-1=<|z|=v2—-1...... (2)
From (1) and (2) we get, . _
Maximum value of |z] = V2 + 1 and minimum value of |z]| = =V2 -1
[ ]
Question106
letS={z=x+1iy:|z-1+1i|=2z]|,|z|<2,|z+i|=|z-1]|}. Then the

set of all values of x, for which u = 2x + iy € S for some y € R, is
[29-]Jul-2022-Shift-2]

Options:

A. (—\/i, L_]

-1 1
B'( v2' 4]



Solution:

Question107

If the numbers appeared on the two throws of a fair six faced die are a

and 3, then the probability that x>+oax+B>0, forallx ER, is :
[25-Jul-2022-Shift-1]

Options:

17
A. 36

B.

Ol

C.

N| =

19
D. 36

Answer: A

Solution:

Solution:

For x* + ax + B > 0 Vx € R to hold, we should have o® — 4B < 0

Ifa=1,Bcanbel, 2, 3,4,5, 6i.e., 6 choices

Ifx =2,Bcanbe 2, 3,4, 5, 6i.e., 5 choices

If« =3, B can be 3,4, 5, 6i.e., 4 choices

If « =4,B canbe5or6i.e., 2 choices

If « = 6, No possible value for B i.e., 0 choices

Hence total favourable outcomes

=6+5+4+24+0+0

=17

Total possible choices fora and p =6 X 6 = 36
17

Required probability = 36

Question108

Let a, b be two non-zero real numbers. If p and r are the roots of the
equation x*> — 8ax + 2a = 0 and q and s are the roots of the equation
x° + 12bx + 6b = 0, such that %, L, 1, 1are in A.P., then al-blis

q’ r?



equal to
[25-Jul-2022-Shift-1]

Answer: 38

Solution:

Solution:

" Roots of 2ax®> — 8ax+ 1 = 0 are % and % and roots of 6bx? + 12bx + 1 = 0 are % and é

let £ 1 1 %asa—SB,a—B,a+B,o&+3B

P aqr
So sum of roots 2a — 2p = 4 and 2a + 2 = -2

=1 -_3
Clearlyoc—zandB— 5
Now product of roots, 11_ 1. -5= 1_ -10
pr 2a a
11 1 1_
andag @ 8= B— 48
1 1 _
SO,E 5—38
(]
Question109

If for some p, q, r € R, not all have same sign, one of the roots of the
equation (p2 + qz)x2 - 2q(p +r)x + q2 + r* = 0 is also a root of the
equation x*> +2x — 8 = 0, then % is equal to .
[26-Jul-2022-Shift-1]

Answer: 272
Solution:

2 2, 2 22 ,.-f""u
(P +q' )X —2q(p+r)x+q +r =U‘“*-~.|3

Sa+pB>0andaof >0
Also, it has a common root with x> + 2x — 8 = 0

“. The common root between above two equations is 4 .
=16(p*+q°) - 8q(p+1r)+q* +r° =0

=>(16p2 - 8pqg + q2) + (16q2 — 8qr + r’) =0
=(4p-q)’+(4q-1)*=0
=>q=4p and r = 16p

) q2 +r? _ 16p2 + 256p2
A = :

p° p

= 272




Questionl110

The number of distinct real roots of the equation
X -x2-x+1)+x(3x3-4x?-2x+4)-1=0 is .
[26-Jul-2022-Shift-1]

Answer: 3

Solution:

Solution:

XX —xC P+ 3xP -4} - 2% +4x-1=0

X(x—1)—x(x=1)+33(x - 1) —x(x* = 1)+ 2x(1 = x) + (x = 1) = 0

(x — 1)(x7—x5+3x3—x(x+ 1)—2x+1)=0

x-1)E -x+3x°-x*-3x+1)=0

Sx-DEE-1)+3xEx-1)-1x*-1) =0

x-1E-1)E +3x-1)=0

~x = =1 are roots of above equation and x° + 3x — 1 is a monotonic term hence vanishs at exactly one value of x other
than 1 or —1.

.3 real roots.

4

=

=

U

Questionll1l

The minimum value of the sum of the squares of the roots of
x>+ (3-a)x+1 = 2ais:
[26-Jul-2022-Shift-2]

Options:
A 4
B.5
C.6
D.8

Answer: C

Solution:

Solution:
a
x2+(3—a)x+1=23/
\ B

a+pfp=a-3, ap=1-2a
o’ +B*=(a—3)*-2(1-2a)
=a’—6a+9-2+4a
=a’—2a+7

=(a-12%+6



So,a’+B*=6

Questionl1122

Let the abscissae of the two points P and Q on a circle be the roots of
x?> — 4x — 6 = 0 and the ordinates of P and Q be the roots of

y2 + 2y — 7 = 0. If PQ is a diameter of the circle

x> + y2 + 2ax + 2by + ¢ = 0, then the value of (a+ b —¢) is

[26-Jul-2022-Shift-2]
Options:

A. 12

B. 13

C. 14

D. 16

Answer: A

Solution:

Solution:

Abscissae of PQ are roots of x> —4x — 6 = 0
Ordinates of PQ are roots of y> + 2y — 7 = 0
and PQ is diameter

= Equation of circle is

x> +y°—4x+2y—-13=0

But, given x* + y2 + 2ax+ 2by+c=0

By comparisona=-2,b=1,c=-13
=2a+b-c=-2+14+13=12

Questionl113

If a, B are the roots of the equation
2

(log,3) 3

Wl

Vlog;5 Vlog3 ) (log;5)

x> - (5+379%° _5 +3(3 -5 —1)=0
then the equation, whose roots are a + % and B + i, is:
[27-Jul-2022-Shift-2]

Options:

A.3x*—20x—-12=0
B.3x*—10x—4 =0
C.3x*-10x+2=0

D.3x*—-20x+16 =0

Answer: B



Solution:

Solution:
3V10g35 _ 5V10953 _ 3x/10g35 _ (310935)\/10g53
1 2 2 2

3(1og35)§ _ 5(10953)§ _ 5(1og53)§ _ 5(1og53)§ ~ 0

Note: In the given equation ' x ' is missing.
So

[0

x?=5x+3(-1)=0 /
\

a+B+%+%=(a+B)+°‘O;EB
=5-2- 10
=57 373

1 1) _ 1 _, 3 1_-4
(0(+E)(B+&)—2+(x[5+ 5=2-3-3= 3
So Equation must be option (B).

Questionl14

3x2—9x + 17 552 — 7x + 19 &
x? +3x+ 10 3x% + 5x + 12 1S equal to

The sum of all real values of x for which

[28-]Jul-2022-Shift-1]

Answer: 6

Solution:

Solution:
3x* = 9x +17 _ 5x° = 7x+19
x2+3x4+10  3x*>+5x+ 12
L3 -0x+17 _ x*+3x+10
52— 7x +19  3x®+5x + 12
—2x>—2x -2 _ —-2x*—2x -2
52— 7x+ 19  3x*+5x+ 12
Either x> + x + 1 = 0 or No real roots =5x> — 7x + 19 = 3x* + 5x + 12
2x2—12x+7=0
sum of roots = 6

Questionl15

Let a, B be the roots of the equation x*> — v2x + v6 = 0 and % +1, é +1

be the roots of the equation x*> + ax + b = 0. Then the roots of the
equationxz—(a+b—2)x+(a+b+2) = (0 are :
[28-Jul-2022-Shift-2]

Options:



A. non-real complex numbers

B. real and both negative

C. real and both positive

D. real and exactly one of them is positive

Answer: B

Solution:

Solution:_ _

a+B=v2, aB =V6

1 1 _

?+1+F+1_2+ 5

2—2V6 _
6

($+1)(§+1)=1+_+_+

=2+

—a

_ 7, 2-2V6
=657 6
sa+b= =2

6
So, equation is x* + % + % =0

OR6x*+17x+7=0
Both roots of equation are - ve and distinct

=D

Questionl16

Let f(x) = ax’ + bx + ¢ be such that f(1)=3,f(-2)=2and f(3) =4.If
f(O)+f(1)+f(—-2)+f(3) =14, then 2 is equal to :
[28-Jul-2022-Shift-2]

Options:
A. -4
B. 13

c. 23

D. 4

Answer: D

Solution:

Solution:
f(l)=a+b+c=3..... (i)
f(3)=9a+3b+c=4.... (ii)
f(O)+£f(1)+£f(-2)+£f(3)=14
ORc+3+(4a—-2b+c)+4 =14
OR 4a — 2b + 2c = 7.... (iii)

From (i) and (ii) 8a+ 2b = 1.... (iv)
From (iii) —(2)x (i)



=s2a—4b=1.....(V)

From (iv) and (v) a = %,b= %andc=3
f(—2) =4a—2b+c

- 4.2 -

=2+ 243-4
Questionl117

Let a, B(a > B) be the roots of the quadratic equation x>-x-4=0.1If
P_=a"-B" n €N, then ~2 e un i "7l ig equal to

[29-Jul-2022-Shift-2]

Options:

Answer: 16

Solution:

Solution:

« and B are the roots of the quadratic equation x> —x -4 =0 .
- and B are satisfy the given equation.

—a—-4=0

st - - 40" =0...... (i)
and B —p-4=0
SR B 4B T =0 e - (2)Substituting (2) from (1), we get,
(an+1 _ Bn+1) _ ((xn _ Bn) _ 4(an—1 _ Bn—l) =0
=>Pn+1 - Pn_4Pn—1 =0
:>Pn+1 = Pn + 4:Pn—l
=>P.n+1 - Pn = 4Pn—l

For n = 14, P15 - P14 = 4P13

For n=15,P .- P, =4P,,

Now PysPig = PiyPig P152 +P,Pis

' P3P
= Pis(Pys = Pyy) = Pis(Py5 — Pyy)
P3Py
_ (P15 ~ P14)(P16 ~ P15)
P3Py
_ (4P,5)(4P,,)
P3Py
=16
[ ]

Questionl118

LetS= {x€[-6,31-{-2,2}: 35120} and

T={x€Z:x*-7|x|+9 = 0}
Then the number of elements in Sn T is:
[28-Jul-2022-Shift-2]

Options:

A7



B.5
C.4
D.3

Answer: D

Solution:

Solution:
IX*|-7]|x|+9=<0
S x|e 7—\/13' 7+2\/13
Asx € Z

So, x can be 2, £3, 4, 5
Out of these values of x,
x=3,—-4,-5

satisfy S as well
n(SnT)=3

Questionl119

Leti=v-1.1f &} “‘;234)21 + (1(;:@121 = k and n = [|k|] be the greatest

integral part of |k|. Then, éj (j+5)° - Ez (j + 5) is equal to
[2021, 24 Feb. Shift-II]

Answer: 310

Solution:
Solution:
. (-1 +iv3)?' | (1 +iv3)*
Given, + =k
ven (1 —1i)%* (1 +1)*

© —1+41iV3 = 2e%"/3
1+iv3 =2e"/3
1-i=+v2e /4
1+i= x/§ei“’4
( 2 i/ 3421
No —23 + 26 )
(\/ze 11'[/4)24 (\/Zem/4)24
221 il4m 221_ i7n

212 e—16n 212 ion
— 9. gi20m 4 99 in
=2%(1) +2%(-1)
=2%-2%=0 =k (given)
- n =kl =[101]=0

Now, Z(]+5 - Z(]+5 ['n= 0]
J_

[52+62+72+82+92+10]
—[5+6+7+8+9+10]
=[(12+22+3%+...+10%)-

(124224 ... 445)1-[(1+243+...410)



—-(1+2+3+4)]
10 x 11 x 21 4x5><9] _[10><11_ 4x5
6 6 2 2
(385 -30) — (55 -10)
385 —-45 =310

Question120

Let z be those complex numbers which satisfy |z + 5| = 4 and

z(1 +i) +z(1 —i) = —10, i = Vv—=1. If the maximum value of |z + 1|2 is
o + Bv2, then the value of (a + B) is

[2021, 26 Feb. Shift-1I]

Answer: 48
Solution:

Solution:

Given, |z + 5| = 4, which is equation of circle.

|z+ 5| <4

= (X+5)2+yis 16

and z(1 +1i) +z(1 —i) = —10

= (z+2z)+i(z—2)=-10

=2 x—-y+5=0

From Eqgs. (i) and (ii), region bounded by inequalities are

J\Y

Now, |z+ 1) = |z— (=1))?
Maximum value of |z + 1| will be equal to (AC)?.
Now, (x + 5)* +y* = 16
andx—y+5=0
Given, y = x2v2
and x = #2V2 — 5
. Coordinates are
CA(—=2V2 — 5, —2V2)
B(2v2 - 5, 2V2)
C(-1,0)
Then,
AC* = (2V2 +4)* + (2v2)?
=32+ 16vV2
Given, that maximum value of |z + 1|* is a + BV2
=0+ BV2 = 32 + 16vV2
> a=32,p=16
o+ P =32+16 =48



Questionl121

Let the lines (2 —i)z = (2 +i)z and (2 + i)z + (i - 2)z — 4i = 0, (here
i = —1) be normal to a circle C. If the lineiz+z+1+i=0is tangent to
this circle C, then its radius is

[2021, 25 Feb. Shift-1]

Options:

A 3
D)

<

1
B.T

N

C. 3V2
D. 3

2V

Answer: D

Solution:

Solution: _
Given, (2 —-i)z=(2 +1i)z
Letz =x +1iy, thenz =x - iy

=2 - i)(x+1iy) = (2 + i)(x — iy)

22X —ix+2iy+y=2x+ix—2iy+y

=2ix —4iy =0

" Equation of line L, =>x—-2y =0 - - (i)

Also, (2+1i)z+(i—2)z—4i=0

=22 +i)x+iy)+(-2)(x—-1iy)—4i=0
=2x+ix+2ly—-y+ix—2x+y

+2iy—4i=0

= 2ix+4iy—4i=0

. Equation of line L, = x + 2y — 2 = 0... (ii)

From Egs. (i) and (ii),

4dy=2o0ry=1/2andx =1

Hence, centre =(1,1/2)

Equation of third line

Ly=iz+z+1+i=0

= ix+iy)+(x—-iy)+1+i=0

= ix—-y+x—-iy+1+i=0

= x-y+1)+ix-y+1)=0

. Radius = Distance of point (1, 1 /2) tothelinex—y+1=0

1
_ [1-5+1]

3

V1% + 12 2V2

Questionl122

Let a and B be two real numbers, such thata+ =1 and aff = —1. Let
p, = ()" + (B)", p,,_, = 11 and

P, ;1 = 29, for some integer n = 1. Then, the value of pn2 is



[2021, 26 Feb. Shift-III]

Answer: 324
Solution:

Giventhat,a+B=1,af = -1

Let a, B be roots of quadratic equation, then the quadratic equation be
2

x*=-x—-1=0

Now, —a-1=0

S ol =1 e - (i)
Similarly, > =B+ 1 - - (ii)
Multiply o® ™! in Eq. (i), we get
o=+ e - (iii)
Multiply B~ ' in Eq. (ii), we get
Bn+1=Bn+Bn_1 ...... - (iv)

Add Egs. (iii) and (iv), we get
(xn+l+Bn+1 =(an+Bn)+(an—1+Bn—l)
pn+1 =pn+pn—1

29 =p, +11

= P, =18

p,° = (18)* = 324

Question123

The number of solutions of the equation log,(x — 1) = log,(x — 3) is
[2021, 26 Feb. Shift-1]

Answer: 1

Solution:

log,(x — 1) = log,(x — 3) (given)
= log,2(x — 1) = log,(x — 3)
Using property of logarithm,

log,c® = %logba

= Llog,(x - 1) = log,(x - 3)
= log,(x — 1) = 2log,(x — 3)

= log,(x — 1) = log,(x — 3)°
On comparing, x—1 = (x — 3)?
orx—1=x*+9-6x

= x*—7x+10=0

»x? —5x—2x+ 10 =0

= (x—5)(x—-2)=0

= x=2,5

x = 2( rejected) asx>1

=X = 5 is only solution i.e. number of solutionis 1.



Questionl124

Let a and B be the roots of x> — 6x — 2 = 0. If a, =a"-B" forn = 1, then

2a

a - 0
the value of o is

[2021, 25 Feb. Shift-II]

Options:
A 4
B.3
C.2
D. 1

Answer: C

Solution:

Solution:

We have, x> = 6x—2 =0

Given, a and B are roots of above quadratic equation, then
o> —6a—2 =0

BP-6B—-2 =0

Also, given a, = " — B" , then

a;9 — 284
3a,
_ (0 — B0 — 2(a® — B)
3((X9 _ BQ)
_ o0 — 208 — B10 + 288 _ 0(8(0(2 —2) - 38(32 -2)
3((19 _ Bg) 3((19 _ B9)
[from Egs. (i) and (ii) o* =2 = 6a, B> =2 = 6B ]
_ a’(6a) — B°(6B)
3((X9 _ BQ)

_ 6a’—6p° _ 6(a’ —B°)
=2

Question125

If a, B € R are such that 1 - 2i (here i’ = —1)isarootofzz+az+B =0,
then (a — B) is equal to
[2021, 25 Feb. Shift-II]

Options:
A. 3
B. -3



C.7
D. -7
Answer: D

Solution:

Solution:
Given, root of zZ2 + az + B = 0 is 1 — 2i.
Since, it is quadratic equation and one root is complex in nature, its another root is complex conjugate.
.. Two roots are 1 — 2iand 1 + 2i.
o

Now, sum of roots = — 1= -Q
=(1-20)+(1+2i)=2

Gives, a = -2

Product of roots = % =B
=(1-2i)(1+2)=1+4=5
Gives, B =5

La-p=-2-5=-7

Questionl126

The integer ' k', for which the inequality x*> — 2(3k — 1)x + 8k* — 7 > 0 is
valid for every x in R, is
[2021, 25 Feb. Shift-1]

Options:
A. 3
B.2
C.0
D. 4

Answer: A

Solution:

Given, x> = 2(3k—1)x+ 8k’ =7 >0
Here,a >0
~D<O
[2(3k — 1)1 — 4(8k*=7) < 0
4(9k*> +1 — 6k) —4(8k* = 7) < 0
k>—6k+8<0
(k—4)k—-2)<0

¢ + = +

—o & : | 3 oo

2 4

L

ke (2, 4)
" Required integer, k = 3




Questionl127

The sum of 162th power of the roots of the equation x> - 2x> +2x-1=0
is
[2021, 26 Feb. Shift-1]

Answer: 3

Solution:

Given, x° —2x* +2x -1 =0

e, (x*—-1)—(2x*—-2x)=0

=>(X—1)(X2+X+1)—2X(X—1)=0

= (X—l)(X2+X+1—2X)=O

= (X—l)(Xz—X+1)=O

x—landxe —(=D*EVI—4 _ 1£V3i
2 2

.. Roots are 1, —w, — w’,

Then, sum of 162 power of the roots
= (1)1 4 (=) 162 4 (—y2)162

=1+ w162 + w324

— 14 (%) 4 (3108

— 14 (1) 4 (1)1 [e® = 1]
=14+1+4+1=3

Question128

Let a, b, c be in an arithmetic progression. Let the centroid of the

triangle with vertices (a, c), (2, b) and (a, b) be ( %, %) . If a, B are the

roots of the equation ax” + bx + 1 = 0, then the value of a’ + B> — af is
[2021, 24 Feb. Shift-1I]

Options:

71
A. m

69
B. 256

69
C. ﬁ

71
D. 256

Answer: D

Solution:



Given, a, b, c are in AP.
(a, c), (2, b), (a, b) are vertices of triangle.
dq = (107
Centroid = 3" 3 )
o and B are the roots of equation ax’ +bx+1=0
'.'a, b, c are in AP.

. 2b=a+c
CentrOId—(a+2+a,c+g+b)
=(2a+2 c+2b) _ (10 7

3 3'3

2a+2 _ 10 c+2b _ 7

3 - 3 d 3 =3
= a=4
= c+a+c=7[:2b=a+cc]
= 2c=7-4 [a=4]
c=3/2
Also,2b=a+c=4+%
= b=11/4
Now, a and B are roots of ax> + bx + 1 = 0
_-b_ -11/4
a+p= 3 7
11
=>(x+[3——16
_1_1
= ap= a 4
_1
= af = 7
Now, o& + B% — af

= (o + B)* — 30P
_(-11)2 o1
= | 16 3% 7
_121-192 _ -71

256 256
[ ]
Question129
The number of the real roots of the equation (x + 1)%+ |x-=5| = 24—7is

[2021,24 Feb. Shift-II]

Answer: 2

Solution:

Given, equation (x + 1)*+ | (x=5)| = =
Casel Forx =5
11 2 x+1)7+x-5)= 2L

27
= x° +3x—4 = T
=4x> +12x—43 =0
_ —12+v144 + 688
8




_ —12+V832 _ —12+2838

8 8
L = —3%7.2
8
L = =3+72 -3-72
8 ' 8

Both the values are less than 5.
.. No solution from here.
Casellx <5

= (x+1) %+ (x=-5)= 2~

4
2 __2_7_
= X"4+x—06 4—0

= 4x°+4x—-3 =0
Ly = —4%V16+48
8
-4 +8
8
=X = _le % both are less than 5.

. These values must be the solution. Hence, here 2 real roots are possible.

Questionl130

If the least and the largest real values of a, for which the equation
z+a|z-1]|+4+2i=0

(z € Candi=vV-1) has a solution, are p and g respectively, then
4(p2 + qz) is equal to

[2021,24 Feb. Shift-I]

Answer: 10

Solution:

Given, a
amax=q
Equation givenisz+ o |z—1| +2i = 0;
z€Candi=vVv-1

Letz =x+1y
Then,z+a|z—-1|+2i=0
=>x+iy+a\/(x—1)2+y2+21=0

least =P



=(x+a\/(x—1)2+y2) +i(y+2)=0
.'.y+2=0andx+a\/(x—1)2+y2=0
y=-2andx* = a*(x* + 1 - 2x + y?)
x? = (xz(x2—2x+5) (vy=-2)
2

- o= — X

2

x“—2x+5

= [0, ?I]

Lo e [—\/751 \/75]

Now, 4(p* + ¢°) = AL(0 0
=4[ (—§)2+ ( \/2—5)2]

—ax|

2+ (o )?]

max

%+%]=10

Question131

Let p and q be two positive numbers such that p+ q =2 and

p* + q* = 272. Then p and q are roots of the equation:
[24-Feb-2021 Shift 1]

Options:

A x*-2x+2=0
B.x*—2x+8=0
C.x*—2x+136=0
D.x*-2x+16=0

Answer: D

Solution:

Solution:

We have

(p* + qd)? - 2p°q® = 272

((p + a)* = 2pq)® — 2p’q” = 272
(4 — 2pq)? — 2p’q® = 272

16 — 16pq + 2pq® = 272

(pa)® — 8pg — 128 = 0

oq = 81—224=16,_8

~pq =16 (“'p,q>0)

. Required equation :
- (2)x+16=0

Questionl132

If the equation a|z|* + az + az + d = 0 represents a circle, wherea,d are
real constants, then which of the following condition is correct?
[2021, 18 March Shift-I]



Options:

A la|*—ad =0

B.|a|*—ad > 0anda €R- {0}
C.laj*—ad =0anda €R
D.a=0,ad ER'

Answer: B

Solution:

Solution:

Given,a|z|*+az+az+d =0

> alz|P+az+az+d =0 ..(i)

Putting z = x + iy and a = p + iq in Eq. (i),

we get

a(x® +y%) + (p +ig)(x — iy) + (p — iq)

= (x+iy)+d =0

a(x*+y?) +px+qy —ipy +iqgx + px + qy —igx+ipy+d =0
= a(x2+y2)+2px+2qy+d=0

=X +y2 + ( 2?p)x+ ( %Tq)y+ %=Obeacric|e

N
|

2 2 2
Ifa#Oandr2=(p—2+q—2—i)>0Ifa¢0andr2=(p—2+ )>O
a a a a

QJN|.Q

= p2+q2—ad >0
= |a]*-ad >0
and a€R- {0}

Questionl133

Let z,, z, be the roots of the equation zZ+az+ 12 =0 and Z,, Z, form an

equilateral triangle with origin. Then, the value of |a] is
[2021, 18 March Shift-I]

Answer: 6

Solution:

Solution:
Given, z,, z, are the roots of
Z2+az+12 =0
—a_
T =
12
1
Now, z,, z, and origin forms an equilateral triangle.

N Zyt+zZ, = —a

and z,z, = =12



0

lc.. 212+222+02=2122+0+0
2 2 _

=z,"+z2," =272,

:>212 + 222 + 22122 =2z,7,+ 22122

=’(Z1 + 22)2 = 32122

=(—a)’ =3 x(12)

=a’=36=|al|* =36

=|al| = %6
But |a]| =0
Questionl134

Let a complex number be w = 1 — V3i. Let another complex number z be
such that |zw| = 1 and arg(z) — arg(w) = 7. Then the area

of the triangle with vertices origin, z and w, is equal to
[2021, 18 March Shift-III]

Options:
A 4

1
B.§

1
C. 7

D. 2

Answer: B

Solution:

Solution: _

Given, w =1 —V3i

> Jwl=V)Z+ (V3?2 =vIi+3=2
and |zw | =1=|z||w]| =1

1 _

= |Z|= l
w2



1/2
/2

*

X<

w (1, -V3)

\IY’
: 1, 1.,-,_1
.. Area of A = 2><2x2 5

Question135

Let S,, S, and S, be three sets defined as
S, ={z€C:|z-1]|=v2}

S,={z€ C:Re[(l -i)z] =1}
S;={z€C:1m(z) =1}

Then, the set S; nS, n S,

[2021, 17 March Shift-II]

Options:

A. is a singleton

B. has exactly two elements

C. has infinitely many elements
D. has exactly three elements

Answer: C

Solution:

Solution:

For|z—1| =Vv2,...(i)

z lies on and inside the circle of radius v2 units and centre (1, 0) .
ForS, , letz=x+1iy

Now (1 —i)(z) = (1 —i)(x + iy)

=x+iy—-ix+y=(x+y)+ily —x)

~Re[(1 —i)z] = (x +y), which is greater than or equal to one.
e, x+y=1 - - (ii)

Also, for S,

Letz =x+1y

~I,,(z) =y, which is less than or equal to

one.

e, ys1 - - (iii)

Concept Draw the graph of Egs. (i), (ii) and (iii) and then select the common region bounded by Egs. (i), (ii) and (iii) for
S,nS,nS,.



LY
rd

0.1)

£y

) 51NS,NS;

X

_ |z-1]= V2
i.e. (x-1)2+(y-0)2

:(@)2

Re(1-i)z=1
Y’ e x+ y=1

x}'

~8, NS, n S, has infinitely many elements.

Questionl136

The area of the triangle with vertices A(z), B(iz) and C(z + iz) is
[2021, 17 March Shift-1I]

Options:
A1l
B.

C.

N| =

D. |z+iz|2

N|—

Answer: B

Solution:

Solution:

Area of triangle whose vertices are A(z), B(iz), C(z + iz)
B :
RN ' C (Z + JZ)

‘ J
Iz

O z

Area of the triangle

= Lol = Llap
=3l = 2l



Questionl137

The value of 4 + 1 is

1
1

5+
4+

5+ 1

44+ .. .
[2021, 17 March Shift-I]

Options:

A. 2+ %v%
4
B.2+ E\/SO
4
C.4+ ﬁ‘/BO
D.5+ %\/%

Answer: A

Solution:

Solution:
Letx =4+

5+

4 +
5+

4+.. . >

_ 1
x=4+ T

54 =
X
= (x—4)5bx+1)=x
= 5x°—19x—4 =x
= 5x2—-20x—-4=0
20 + V400 + 80

10
_ 20 + V480

= X =

2 N
= + =
2+ 5\/30
* xnless0
So, x=2+ %\/ﬁ

Question138

The number of elements in theset {x€R:(|x]-3)|x+4| =6}is
equal to
[2021, 16 March Shift-1]



Options:
A. 3
B.2
C.4
D.1

Answer: B

Solution:

Solution:
Given,set ={x€R:(|x|-3)|x+4]| =6}
As, we already know

x, x=0
x| = and
-x, x<0.

x+4 X =—-4
|x + 4| = {
—(x+4) x<-—-4.

Case |

X< -4
r(-x—3)(-x—4) =6
x+3)(x+4)=6

> +7x+12=6

X +T7x+6=0
x+6)(x+1)=0

X=—-6 or x=-1

We will rejectx =—-1as, -1 > -4

.. When x < —4, x = —6 is the solution.
Case ll

-4 =x<0

(-x—3)(x+4)=6
= —(x+3)(x+4)=6
= —(x2+7x+ 12) =6
- x*+7x+18=0
As, the discriminant of this quadratic
equationisD =72 —-4-18 =49 — 72 = —23
w D=-23andD <0
So, no real roots and as per the question,
x€ R.

No solution when -4 = x < 0.

Case lll

x=0

(x| =3) | x+4| =6
= (x—3)(x+4)=6
> x*+x-12=6
= x*+x-18=0

o “1EVI+72 _ —1£V73
2 2 _
We will reject x = -1 _2‘/73 as —L _2\/73 < 0 and here,x = 0.
So, x = _1+T‘/73 when x = 0.
X =—6and x = _1+\/73

are the two solutions which belong to the set.
Hence, number of solutions = 2

Question139



Let P(x) = x* + bx + ¢ be a quadratic polynomial with real coefficients,
such that z P(x)d x = 1 and P(x) leaves remainder 5 when it is divided by

(x — 2). Then, the value of g(b + c) is
[2021, 16 March Shift-II]

Options:
A9

B. 15
C.7
D.11

Answer: C

Solution:

Solution:
P(x) =x*+bx+c

1
= [(x*+bx+c)dx=1
0

X X

= 3+ 5 + cx o =1
1 b

= 3+2+C 1

= b+2c=4/3 - - (i)

And, P(x) =(x—2)-Q(x)+5

When, x =

P(2) =5

4+4+2b+c =5

c =1—=2b «eeee- - (ii)

Putting c = 1 — 2b in Eq. (i),
b+2(1-2b)=4/3
=-3b+2=4/3
=>Db=2/9
wc=1-4/9=5/9

9(b+c)=9(%+g) =7

Question140

Let z and w be two complex numbers, such that w = zz — 2z + 2,

Z+1i
z—3i
n € N for which w" is real, is equal to
[2021, 16 March Shift-1]

= 1 and Re(w) has minimum value. Then, the minimum value of

Answer: 4

Solution:



Solution:
Given,w=2zz—2z+7z

zZ+1
|z—31| =1
= |z+i|=|z-3i
Let z=x+1iy
=|x+iy+1)|=|x+ily—3)|

ﬁx2+(y+ 1)2=x2+(y—3)2

= 2y+1=-6y+9

Ly=1 _

Now, w=12zz—2z+ 2

w = |z|2—22+2

= w=x2+y2—2(x+iy)+2

= w= (x> +y>—2x+2) +i(=2y)
> w=(x+1-2x+2)+i(-2)
w=(x—-12+2-2i

Re(w) has minimum value.

So, (x — 1)? + 2 is minimum when x = 1

W =2-2i
=2(1 -1)
~ i
=2 —_— =
2(5- 5

w =2v2e /4
—inm
Now, w" = (2v2)% 4

= (2\/5)“[005( D;L—H) —isin( D;L—H) ]

This has to be zero for w" to be real.
. nm) _
So, sm( T) =0
= IZL—H =0, o, 21, 3m...
= n=20,4,8,12...
The minimum value ofnis4(n € N) .

Questionl41

The least value of |z|, where z is a complex number which satisfies the
inequality

- (wm'%g) > log.5|5v/7 + i,
el +1

i = y/—1,is equal to:
[2021, 16 March Shift-1I]

Options:
A. 3
B.V5
C.2
D.8

Answer: A

Solution:



Solution:

(lz] + 3)(Jz] = 1)
(|z] + 1)

(Iz] +3)(jz| = 1)

exp[ (|Z_|+1)

= log +|5V7 + 9i

o Uzl +3)(z[ = 1) _ 3
(Jz] + 1) -

| z23

[z]+1)

(Jz]| =3)(|z] +2) =0

lz| =3

exp[ x log, 2 ] zlog »|5V7 + 9|

x log 2 ] = log\516

L1 A

Questionl142

If f (x) and g(x) are two polynomials such that the polynomial
P(x) = f (x’) + xg(x>) is divisible by x* + x + 1, then P(1) is equal to
[2021, 18 March Shift-II]

Answer: 0

Solution:

Solution:
Method (1)
Given, P(x) = f(x%) +xg(x®) - (i)
SOP(L) =1(1) +g(1) - - (ii)
Given, P(x) is divisible by (x2 +x+1).
2 Px) =QX) . (X*+x+1)
As, we know that w and w? are non-real
cube roots of unity and this is also root
of x¥*+x+1=0
. P(w) = P(w?) =0
As, we know that w and w? are non-real cube roots of unity and this is also root of *+x+1=0
~ P(w) = P(w?) =0 ... (iii)
From Eq. (i),
P(w) = f(w°) + w[g(w)3] = 0[ from Eq. (iii) ]
=>f(1) + wg(l) =0... (iv)
and P(w?) =0 [from Eq. (iii)]
=>f (W) + w? - g(w®) =0
= f(1) +w’g(1) =0 - - (v)
Now, adding Egs. (iv) and (v), we get
2f(1) + (w + w?)g(1) = 0
= 2f(1)—1g(1) =0 (“1 + w + w? = 0)
= 2f(1) =g(1) ... (vi)
Subtracting Eq. (iv) from Eq. (v), we get
0+ (w—w)g(l) =0
= g(l)=0
(1)
= f(1)=0
From Eq. (ii), P(1) =f(1)+g(1)=0+0=0
Method (2)
v Pw)=0
= f(1)+ wg(l) =0
1, V3i
= f(1)+ —§+ - g(l)=0

[ from Eq. (vi) ]

NIO



=t - L) +i ‘/;g(l)) =0

On comparing real and imaginary parts from both sides, we have

11 £(1) - %=0, \/—23g(l)=0
-t = B, S gy =0

ey O _

SE(1) = 2

0
S~ P(1)=£f(1)+g(l)=0+0=0

Questionl143

The value of 3 + 1

is equal to
[2021, 18 March shift-I]

Options:
A.1.5+V3
B.2+V3
C.3+2V3
D.4+V3
Answer: A

Solution:

Solution:
Letx =3+

4 +
3+
4+

1
=3+ + —
4_'_)1_( 1x + 1 1x + 1

So,x=3+

X
= =3 = 251
= 4x+1)(x—-3)=x
11 24x>-12x-3=0
3+2V3
2

=X = %iw/§=1.5t\/§

=X =

But from above, x > 0
. Only positive value of x is accepted
wx=15+V3

Questionl44



Let C be the set of all complex numbers. Let
S,={z€C|z-3-2i|° =8}

S,={z€ C | Re(z) =5} and

S,={z€C|z-z| =8.

Then, the number of elements in S, n S, n S; is equal to
[2021, 27 July Shift-1]

Options:
A1l

B.0

C.2

D. Infinite

Answer: A

Solution:

Solution:

S;:lz-3-2i]* =8

> |(x+iy)—(3+2i)|* =8
> |(x=3)+ily-2)|* =8
= (x-3)+(y—-2"=8
S,:Re(z) =5

Xx=D5

S3:|Z—E|28

| (x +iy) — (x—1iy) | =8

= 2y=38
=>y=4
S, (x=3 +(y-2)7*=8
S,:x=5
S;:y=4
Y
54
] 64,
% (3+2V2,2)
Cla2
0 X
x=5

Circle passes through (5, 4) as shown in the figure.
= There is exactly one point (5, 4) in S; n S, n S,.

Questionl145



The point P(a, b) undergoes the following three transformations
successively

(A) Reflection about the line y = x.

(B) Translation through 2 units along the positive direction of X-axis.

(C) Rotation through angle %

about the origin in the anti-clockwise direction.

If the co-ordinates of the final position of the point P are ( - \/1—5, % ) ,
then the value of 2a + b is equal to

[2021, 27 July Shift-II]

Options:
A. 13
B.9

C.5
D.7

Answer: B

Solution:

Solution:
The image of P(a, b) along y = x is Q(b, a). Translating it 2 units along the positive direction of X -axis, it becomes

R(b + 2, a). Then, rotation through I about the origin in the anticlockwise direction, the final position of the point P is

4

_ 1 l_)

v2' V21
Now, applying rotational theorem,
_‘/LZ.F %1—[(b+2)+a1] (cos—+1sm4)

1 7. b+2 a [ b+2 a
- =+ =| — - — | +i| —/—+ —
TRt V2 vz) "\ V2 vz)
=>___'___(b—a+2 (M)

b—-—a+2 1

11 So, = =—-—=

> T V2
=sb—a=-3 .(1)

d atb+2 7
an V2 V2
= a+b=5 e (11)
Adding Egs. (i) and (ii),
2b=2=b=1

Substitute the value of b in Eq. (ii),a =4
Now, 2a+b=2x4+1=9

Question146

Let C be the set of all complex numbers. _
LetS, ={z€C:|z-2|=1}andS,={z€C:z(1+i)+2z(1-i) =4}.

Then, the maximum value of z - g|2 forz€ S, nS, is equal to



[2021, 27 July Shift-II]

Options:

3+2V2
A. 1

5+ 2V2
B. 5

3+2V2
C =

5+ 2v2
b=

Answer: D

Solution:

Solution:

LletS, ={z€C:|z—-2| =1}

and S, ={z€ C:z(1 +i) +z(1 -1i) =4}
Now |[z—2| =1

Letz=x+1y

=>|x+iy—-2]| =1

=>(x—2)2+y2 =1

Also, z(1+i)+z(1—-1i) =4

= (x+iy)1+i)+(x—-iy)(1 —-i) =4
= 2x—-2y=4

=2 xX—-y=2

Let point on circle be A(2 + cos 6, sin ),
3n @
10 € | sn 2
2
(AP)? = (2 + cosO — %) + sin’0
= (AP)2 = cos?0 + i — cos 0 + sin’0

= (AP)? = % —cos0

For (AP)® to be maximum, 0 = — %TH
(AP) i 7
2 _ 5+2V2
= (AP)” = i
Question147

Let a, B be two roots of the equation x* +(20)/*x + (5)'/? = 0. Then,



ol + Bs is equal to
[2021, 27 July Shift-1]

Options:
A. 10

B. 50

C. 100
D. 160

Answer: B

Solution:

Solution:

1 1
x*+(20)4-x+(5)2=0.
rootso & B.

1
a+p=-(20)4%

1
o = (5) 2.
o +p° = 4)2+(B)2
=(4 B)+2“B ...... - (i)
= (a+B)? = (a® + B?) + 208.
1 1
= (2002 = (®*+B*)+2-52
1 1

=2-(5)2 = (®*+pH)+2-52

= 0= («* +p%)

From eqgn (1)

of +p° = ((a®+p?) - (a® = B*)*+2(5)?
=0+2x5°

=2 x25

= 50 (Ans)

Question148

The number of real roots of the equation e®* — e3* — 4e** —e*+ 1 = 0 is
equal to .........
[2021, 27 July Shift-I1]

Answer: 2

Solution:

Given equation,

e —e¥ - 46 —e*+1=0
let e*=t>0
tt—tP -4t —t+1=0



2 1 1
= t-t-d- 3+ 5=0

2 1 1
ﬁt+t_2+2_(t+¥)_6_—0

= (t+%)2—(t+ %)—6=0
let a=t+ %22

lc=2o®—a—-6=0
>0’ -30+20—-6=0
s0(a—3)+2(x—3)=0
s(a—3)(a+2)=0

=»>a=3 or « = —2 (not possible)
1_
=t + ? =3

>t —3t+1=0
~. The number of real roots = 2

Question149

The number of real roots of the equation
e —e*—2e¥* - 12e*+e*+1=0is
[2021, 25 July Shift-1]

Options:
A 2
B.4
C.6
D.1

Answer: A

Solution:

Solution:

e —e™—2e*—12e%+e*+1 =0
=>(63X _ 1)2 _ eX(e3x _ 1) — 1282X

=>( 3X _ 1) eSx_ ex_ 1) = 1282X

e (
= -1)e"—e - =12
:ex _ e—x _ e—2x — 332
e —1
Y
decreasing
X o) X
\increasing
\f’.'

Hence, the number of real roots is 2.



Question150

If a, B are roots of the equation.
x> +5(v2)x+ 10 = 0, a > B and
P = o" — B" for each positive
integer n, then the value of

(PP + 5V2P,. P

17_20 17_19 ) is equal to

5D 2
P gP,o + 5V2P

[2021, 25 July Shift-1]

Answer: 1

Solution:

x> +5V2x+10 =0
Pn — an _ Bn
P,,Py + 5V2P,P1g  P1,(5V2Pq + Py)

P1gPig + 5V2P,” P g(5V2P,4 + Pg)
= x'8(x? +§\/2X +16) =0
= x¥ + 5\/2X19;|- x® =0
(azo _ BZE) " 5\/2(0(19 _ B19) " (a18 _ [318) -0
P,y +5V2P, g+ P =0
Similarly,
P,y +5V2P,3+P;, =0
P17(5\/2P19 + on) _ P17(_P18) -1

’

Question151

The number of real solutions of the equation x> - | x| —-12 =0is
[2021, 25 July Shift-II]

Options:
A2
B.3
C.1
D.4

Answer: A

Solution:



Solution:

Given equation,

cx’—|x|=-12=0

= |¥*|-|x|-12=0

> |x|°-4|x|+3|x|-12=0

= (x| —4)(|x|+3)=0

So |x|-4=0o0r |x|+3=0

x| =4 or |x| = -3 (not possible)
X =4

Hence, the number of real solutions = 2

Question152

Let [x] denote the greatest integer less than or equal to x. Then, the
values of x € R satisfying the equation [e*]* + [e* + 1] — 3 = 0 lie in the
interval

[2021, 22 July Shift-II]

Options:

A. [ 0, 1 )

B. [log 2, log3)
C.[1,e)

D. [0, logeZ)
Answer: D
Solution:
Solution:

[ +[e*+1]1-3=0

= [ +[e1+1-3=0

> P +[e1-2=0
= ([e1-1)([e*]1+2)=0

[eX]=1or[e"]= -2
Not possible as e* > 0.
= [eX] = ]_

> 1l=<e"<2
= 0 =x<log,2

Questionl153

If a and B are the distinct roots of the equation >+3)*%+3'2=0,
then the value of

a®®(a'?-1) + B%(B12 — 1) is equal to

[2021, 20 July Shift-1]

Options:



A. 56 x 3%
B. 56 x 3%
C.52 x 3%
D. 28 x 3%

Answer: C

Solution:

Solution:
1 1

X +34x+32=0
—31/41J31/2_4'31/2
_ 2
_ 3Y%=1 % V3i)
- 2
/4 =1+ V3i 174 =1 —V3i
e S | 215

=34y or 3'/%p?

= 3" 4wor 3'/4w?

— o108 _ 496 4 3108 _ 96
= (ol%8 4 BlOS) — (% + Bgs)
— {(31/4w}108+ (31/4w2)108}

_ {(31/400)96 + (31/4002)96}

= 327((.\)108 + w216) _ 324(0096 + (0192)
= 3%7(2) — 3%4(2) = 3%4(54) — 3%(2)
=3%(52) =52 x 3%

Questionl154

The number of solutions of the equation
log,, ., 1,(2x* + 7x + 5)+

log ,, 4 5(x+1)>-4=0

x>0, is
[2021, 20 July Shift-II]

Answer: 1

Solution:

10g 4 4 1)(2%° + 7x + 5)
+10gpy 4+ 5)(x +1)* =4 =0
=log, . H{(2x + 5)(x + 1)}
+2log gy 4 5(x+1)—-4=0



= log(Hl)(Zx +5) + log(x+1)(x +1)
+210g(2X+5)(x +1)—4=0

= log(x+1)(2x +5) + 210g(2X+5)(x +1)-3=0
["log,a = 1]

log (x+1)

_ (x+1) _
log(x+1)(2x +5)+2 —log(x+1)(2x T5)
Let log(X+ 1)(2x +5)=t

t+ %=3ﬁt2—3t+2=0
t=-1))t—-2)=0

=>t=1,t=2

=log(x+1)(2x +5)=1and

log(x+1)(2x +5)=2

2x+5=(x+1)

and 2x + 5 = (x + 1)*

x=-4
and 2x+ 5 =x*+1+2x
e, x*=4

= x=+2, -2

Given, x>0
x = —4,x = —2 are discarde(d)
. X = 2 is only solution.

Question155

If the real part of the complex number z = 323, @ € ( 0, 7 ) i

3icos O’

zero, then the value of sin’30 + cos?0 is equal to
[2021, 27 July Shift-11]

Answer: 1

Solution:

Solution:
We have,
3+ 2icos® _ 3+ 2icosO_ 1+ 3icos6
1—3icos® 1-3icos® 1+ 3icosH
_ 8- 6c0s°0) + i(9 cos O + 2 cos )
1 + 9cos’0
(3 — 6c0s%0) + (11 cos B)i
1 + 9cos’0
Given, Re(z) =0
- 3 — 6c0s’0 -0
1 + 9cos?0
= 3-6c0s’0 =0

= cos’0 =L_

T

lz =

7 =

1. 1_
= =3 1
Hence, sin’30 + cos’0

2 30 om _ 1
= sin 7 Tcosty =5



Questionl156

Let n denote the number of solutions of the equation 7> + 3z = 0, where
z is a complex number. Then, the value of kgo % is equal to

[2021, 22 July Shift-11]

Options:

A1l

B.

W[

C.

N

D. 2

Answer: B

Solution:

Solution:

22+32=0

z=X+1y

ﬁ(x2 - yz) +i(2xy) + 3(x—iy) =0
=(x? —y* + 3x) +i(2xy — 3y) = 0

{ x*—y*+3x=0

y(2x — 3) = 0.
y=00rx=§
2
Ify =0,
= x(x+3)=0
= x=0,-3
= So, (0, 0) and (-3, 0) are solutions, when
y=0
=3 9_.,2,9_ 2 _ 27
When x = 2 4 y+2_0=>y_ 1
_, 3V3
=>y_i—2
3 3V3 3  3V3
(E 2 )a”d(i 2
There are 4 solutions.
< (1) _ 1,1
k§0(§) —1+4+?+....oo
1 3
-3
(]
Questionl157

If the real part of the complex number
(1 —cosO + 2isin 0)_1 is %f or9 € (0, 1), then the value of the integral



Zsinxd x is equal to
[2021, 22 July Shift-II]

Options:
Al
B. 2
C.-1
D.0

Answer: A

Solution:
Solution:
Letz = (1 —cosO + Zisine)_1
= 7 = 1
1 —cos0O + 2isin®
1 % 1 —cosO—2isin6

" 1-cosO+2isin®  1-cosO —2isind
_ (1 —-cosB)—2isin®

(1 — cos0)? — (2isin 0)?
20 . .. 0

0
5 —4i s1n§ cos 5

0 20 20
5 + 16sin Ecos 5

2sin“=

4sin* 2

231n2 (sm—— 21cos—)

20 20 20
5 sin §+4cos 5

. 0 . 0
s1n§ 2icos 5

20 20
2+400$ 5

sin 9
2

4sin

.0
251n§(s1n

Now, Re(z) = B
2

Zsm—(sm =+ 4cos 5

_ 1
2(1+3cos2

Given, Re(z) =
1 _1
2 ( 1+ 3cos2

= 1+3cosz§_ %:coszﬁ:

0
= Ccos s ==*

2

2 =nm
"0 =2nm+
Given, range is 6 € (0, o).

. g O
.9—2
) I
Now, [sinxd x = [ 2sinxd x
0 0

I
2

[ 2sinxd x =—cosx]0H/2
0



= — o_
= 0052 cosO)

=-(0-1)=1

Questionl158

If z and w are two complex numbers such that |zw| = 1 and arg

(z) - arg(w) = &, then arg( T ) is

(Here, arg(z) denotes the principal argument of complex number z )
[2021, 20 July Shift-1]

Options:

II
A. i

30
B.—7
II

C. 1

3
D. T
Answer: B
Solution:
Solution:
|ZW | = 1, arg(z) — arg(w) = %
Let z = re®®

. 30
ile—- =— _ i
w = 1e ( 2 ) — re—lG
. 3
— il - —

WZ = e ( 2 ) re—le

— 60— 3—H—9) —1@
= WzZ=e¢e 2 =e 2

= w2=cos( _T?’H) +isin( _TSH)

= wz=0+1i

= wZ =i

1—2wz) _ 1—21x1—31)
1+3wz/ V143" 1-3i
1-2i—3i+6i° —-5-5i
- 10 - 710

“arg =-(n-1)=_2n

Question159

Let Z , and Z , be two complex numbers such that arg(Z , —Z ,) = 7 and
Z ,, Z , satisty the equation |Z — 3| = Re(Z). Then, the imaginary part of



Z,+7Z,is equalto
[2021, 27 Aug. Shift-11]

Answer: 6

Solution:

Solution:

LetZ, =a, +ib;, Z, =a, +1ib,
Z,-7Z,=(a; —a,) +i(b; —b,)

bl _bz) _

Z.-7.,) =
arg(Z , — Z,) —

o ;
1l b, -b,=a,—-a,

Also, |Z,-3]| =Re(Z,)

= (a, —3)°+b,>=a,’

and |Z,-3| =Re(Z,)

= (a,—3)*+b,”> = a,’

=(a, — 3)* - (a, — 3)* + b,* = b,?
—a2-a,’

=(a,; —a,)(a; +a, —6) + (b, —b,)(b; +b,)
= (a; —ay)(a; +a,)

=a;+a,—6+Db;, +b,=a, +a,

= b, +b,=6

= 1m(Z,+72,)=6

[using Eq. (i).]
Questionl160

The sum of the roots of the equation x + 1 — 2log,(3 + 2%)
+2log,(10 -27%) = 0 is
[2021, 31 Aug. Shift-II]

Options:
A.log,14
B. log,11
C. log,12
D. log,13
Answer: B

Solution:

Solution:
x + 1 — 2log,(3 + 2%) + 2log,(10 —27%) = 0



=

. X_
X+1—210g2(3+2x)+10g2( M) =0

2X
=x + 1 - 2log,(3 + 2%) + log,(10 - 2% —1)
10-2¥—-1
=1+1lo —= 1 =0
9 (3 + 2%)?
10-2¥-1 _ 1

9+ (2% +6-2 2

= (29%°=14-2"+11=0

Let2* =y

=y —14y+11=0

Let2¥ =y

=y —14y+11=0

_ 14£Vi52 _ ., V152
2 2

V152
y1=7+ TS'

V152
y,=7- 2

V152
5

5, _ . _ V152
2t =7 2

=29 =74+

V152
2
V152 )

2

=X, = 10g2(7 +

x, = log, ( 7 -
- Sum of roots =x, +x,
152

= log, (49 - 152 =10g,11

Questionl161

The number of distinct real roots of the equation
3x* +4x°-12x*+4 =0 s
[2021, 27 Aug. Shift-I]

Answer: 4

Solution:

Let f(x) = 3x* +4x° - 12x* +4 =0
Differentiating w.r.t. x;

f(x) =12x>+ 12x* — 24x = 0
=>12X(X2 +x-2)=0
=2x(x+2)(x—1)=0

Critical pointx=0,1, =2



(-2, -28) (1, -1)

Graph of y = f(x)
Number of real roots =4

Question162

The set of all values of k > —1, for which the equation (3x? + 4x + 3)°
—(k + 1)(3x* + 4x + 3)

(3x? + 4x + 2) + k(3x* + 4x + 2)? = 0 has real roots, is
[2021, 27 Aug. Shift-II]

Options:
5
A (1,8

B. [2, 3)

(4 2]-m
Answer: A

Solution:

Solution:
Given,
(3x% + 4x + 3)* — (k + 1)(3x* + 4x + 3)
(Bx* +4x +2) + k(3x* +4x + 2)* =0

Let y = 3x* 4 4x + 2

Then, given equation becomes

(y+1P—(k+1Lyly+1)+ky* =0
=>y2+2y+ 1 —kyz—ky—yz—y+ky2 =0
=>yv+1l—-ky=0
= y(1-k) =-1
1

= = —_——

k-1

2 1 _
=23x"+4x+ 2 k=1 0
For real roots, D = 0

1

- 16-4-3-(2- 1) =0
- —8+ %zO:kflzz
L 3=2k+2_,_ 2k-5_,

k-1 — k-1



= k€ (1, %] [k =1]

Questionl1l63

The sum of all integral values of k (k # 0) for which the equation

2_ - _l_= 2ip x has no real roots, is
x—1 x—2 k

[2021,26 Aug. Shift-I]

Answer: 66

Solution:

Solution:

le_ X12= %ﬁXER—{1,2}
k(2x —4 —x+ 1) = 2(x* = 3x + 2)
k(x — 3) = 2(x* — 3x + 2)

2x - (6+Kkx+3k+4=0

For no real roots b? — 4ac < 0
(k+6)2-8-3k+4)<0
kX-12k—4<0
(k—6)2-32<0
(k-6)2<32

-4V2 <k—-6<4v2_

= 6—-4V2 <k <6+4V2
Integral k € {1, 2, 3,4, .....11}
Sum =66

|

Questionl164

If (v3 + i)'°° = 299(p + iq), then p and q are roots of the equation
[2021, 26 Aug. Shift-III]

Options:
Ax*—(V3-1)x-V3=0
B.x’+(V3+1)x+V3 =0
C.x2+(V3-1)x—-Vv3=0
D.x*— (V3+ 1)x+v3 =0
Answer: A

Solution:



So_Iution:
(\/3 + 1)100 = 299(p + iq)

I
1100 =
21ooe1 6 = 2%(p + iq)

= (-1+4+iV3)=p+iq

> p=-landgq=V3

Equation whose roots are —1 and V3i is
= (x+1)(x-V3)=0
X*—(V3-1)x-V3 =0

Question165

Let A # 0 be in R. If a and B are the roots of the equation x> -x+22=0
and a and y are the roots of equation 3x% — 10x + 272 = 0, then B—A" is

equal to
[2021,26 Aug. Shift-II]

Answer: 18

Solution:

Solution:

We have, a is common root of the equations x* — x + 2A = 0 and 3x* — 10x + 27A = 0.

Now, common root of these equations is (3a% — 10a + 277) — (3a® =3+ 6A) =0=> —Ta+21A=0
= a=3A

Again, a is root of XX —=x+2A=0

“—a+22=0

(30)*=37A+22=0

9> -2 =0

A9A-1)=0

A=0, L

L

i

9
A= LA =0]
9

oa=3r=3xi=1
. oo=3A=3x% 9 3
Again, a and B are roots of the equation

XX —=xX+20=0

1 a+p= ==y
2

= —_ = —lz

2>B=1-a=1 3 3

And a and y are the roots of the equation 3x* — 10x 4+ 27A = 0
_ —(=10) _ 10

a+y= 3 3

Y= 37373
2
2 x(3)

BV=(3) - 18



Question166

z+ 2i

[2021, 27 Aug. Shift-1]

IfS = {zec: Z—ieR},then

Options:

A. S contains exactly two elements.
B. S contains only one element.

C. S is a circle in the complex plane.

D. S is a straight line in the complex plane.

Answer: D
Solution:
Solution: _
Given, 22;211
A
1(0, 1)
"{01 _2}
b
Z—1
= arg( z+21) =0orm

=i, —2i, z are collinear.
=S is a straight line in the complex plane.

Questionl167

. _ 3 3
Let z= =3 and i = v—1. Then the value of 21 + (z+ %) + (zz+ l)

ZZ
3 3
+(z3+ %) +...+(221+ %) is
Z Z

[2021, 26 Aug. Shift-1]

Answer: 13



Solution:

Solution:
R
=13 .73
> 5 1 e
Again, z" + L = 7" + 7" = 2Re(z")
z

(12 =11 =2cos( 2}

21 3 21
20+ 5 [z + l) =21+ 3 80053(H—r)
zr 3

r=1 r=1

(r=2, 8, 14, 20) A As(r=1,7,13,19)
(r=3,9, 15, 21) A, A, r=86, 12, 18)
(r=4,10,16) A Ag(r=5,11,17)

Now, all the diametric ends will cancel out each other. Only a single value at A; will remain which is —1.
So, 21+ 8(-1) =13

Question168

z—1

The equation arg ( 1
[2021, 26 Aug. Shift-I]

) = 7 represents a circle with

Options:

A. centre at (0, —1) and radius v2
B. centre at (0, 1) and radius v2
C. centre at (0, 0) and radius v2

D. centre at (0, 1) and radius 2

Answer: B

Solution:
Solution:
We have, arg( Z; } = % =arg(z—1) —arg(z + 1) = g

Letz=x+1y

arg[(x — 1) + iy] — argl(x + 1) + iy] = g

:tan_l( ﬁ) —tan_l( %) = %

Yy __¥yV
x—1 x+1 _ o
= = tan =
x—1 x+1
- yx+1)-ylx—-1) _4
(x* = 1) +y*
=>2y=x2+y2—1




ﬁx2+y2—2y— 1=0

=>x2+(y— 1)2 =2

=x% 4+ (y— 1)% = (v2)?

Which is a circle with Centre (0, 1) and Radius = V2 units

Question169

A point z moves in the complex plane such that arg ( % ) = 7, then the

minimum value of |z — 9V2 - 2i|® equal to
[2021, 31 Aug. Shift-I]

Answer: 98

Solution:

Solution:
z—2\ _ o

arg( z+2/ 7 2
If

z=XxX+1iy
argl(x — 2) + iy] — argl(x + 2) + iy] = g
-1 Y ) _tan YY) = &
= tan” () —an ) =
y __ ¥y
x—2 x+2 —t (n)
1+ Y .Y _ 4
XxX—2 xX+2
] » Xy+2y—xy+2y _ 4

x* + y2 -4
= 4y = X +y-—4
=>x*+y —4y—-4=0
z is a circle. _
Centre_= (0, 2), Radius = (2v2) _
|z —9v2 — 21|2 is the distance of (9v2, 2) from any point on circle. Distance will be minimum when (9v2, 2) will lie on the
line joining the centre.

0.2 (9V2, 2)

PQ =0P-0Q  _
=9v2 - 2V2 = 7v2
PO? = (7v2)? =098

Questionl1l70

zZ—1i
z—1

If z is a complex number such that is purely imaginary, then the

minimum value of |z - (3 + 3i)| is



[2021, 31 Aug. Shift-II]

Options:
A.2v2 -1
B. 6v2
C.3v2

D. 2v2
Answer: D

Solution:

Solution:

Letz=x+1y

z—1 _ X+i(y—1)>< (x—1)—iy

z—1 (x=—1+iy (x-1)-iy

— x(x—1)+y(y—1)+i (x—=1)y—1)—xy

C

(x—1)% +y? (x—1)°+y°
As zZ—_i is purely imaginary,

*+yt-x-y =0
PR TR T

This is a circle with centre % %) radius = % which passes through origin as shown in the figure.
i P (3,3)
(0,1)
A
< 0 >
(0,0) (1,0) 1

Minimum |z — (3 + 3i)| = OP — OA
J(3=01+(3-0)- \/(%—0)2+(%—0)2

=3v2 - V2
=2v2

Questionl71

The least positive integer n such that %, i = V-1, is a positive

integer, is
[2021, 26 Aug. Shift-11]

Answer: 6



Solution:

Solution:

We have,
i) _ (21)"

(1 1)n-2 (1—1) "1 —1)7?

2i(1 +1) .2 .
[(1_1 ey ] (1 + i = 2i)
21— 2

( - ) (1—1-—2i)

= (i—1)"(-2i)

—2i2+2i=2+2i
—2i(=2i) = -4

Ifn=1, (i—-1)(—2i)
Ifn =2, —2ii-1)°
Ifn =4, —2i(i—1)* = —2i(—2i)(—2i) = 8i

Ifn =6, —2i(i—1)% = —2i(=2i)(=2i)(—2i) = 16

So, least value of n for which given complex is positive is 6 .

Questionl72

The numbers of pairs (a, b) of real numbers, such that whenever a is a
Foot of the equation x> +ax+b = 0, a’ - 2 is also a root of this equation,
l[82021, 01 Sep. Shift-1I]

Options:

A. 6

B.2

C.4

D.8

Answer: A

Solution:

Solution:

Given equation x* + ax +b = 0

It has two roots (not necessarily real acand B )
= Eithera=Bora=p
1.Ifon=[3:>0(=0(2—2:>o(=—1,2
When o = —1, then (a, b) = (2, 1)
When o = 2, then (a, b) = (-4, 4)

II. If  # B, then
(@a=a*—2andp=p>-2

Here, (a, B) = (2, —=1) or (-1, 2)

Hence (a, b) = (—a—B, af) = (-1, —2)
(b)a=p*-2andp =a*-2
Thena—B=p*—o’=(B—a)(B + )
v a#EP

> a+p=pR*+a*-4
ora+pB=(a+pB)?—-2ap-4

= —1=1-20fp—-4=af=-1

= (a,b) =(-a-B,aB) =(1, -1)



(Qa=a’-2=p>-2anda=p=>a=—P
Thus,a=2,p=-2

or a=-1,p=1

~ (a,b) =(0, —4) and (0, —-1)
(d)p=o*-2=B*—-2and a = B(asin(c))
= We get 6 pairs of (a, b)

They are (2, 1), (-4, 4), (-1, =2), (1, —-1),
(0, —4), and (0, —1).

Questionl73

3 + isin®O
If 3+ isind

—oso? 0€ [0,2m], is a real number, then an argument of sin0 + icos0

is:
[Jan. 7, 2020 (11)]

Options:

A.n—tan_l(%)

B. n—tan"l(%)
C. —tan_l(%)

-1[(4
D. tan (5)
Answer: A

Solution:

Solution:
3+1isin6

Letz = &=——=——,
etz 4 —icos6

after rationalising

(3+1isin®) % (4 + icos0)
(4 —icosB) (4 +icosH0)
As z is purely real

7Z =

=3c0s0+4sinb =0 =tan6 = — %
arg(sin® +icos0) = m + tan~! CF’SG)
sin©

=n+tan'1(—%) =H—tan'1( §)

Questionl74

Let z be a complex number such that

ZZ;;i| = 1and |Z| = %. Then the

value of |Z + 3i] is:
[Jan. 9, 2020 ()]

Options:

A. V10



D. 2V3

Answer: B

Solution:

Solution:
Letz=x+1iy
z—1
Then, | Z+2i
=x*4+(y+2)°=>-2y+1=4y+4

|=1=>X2+(y—1)2

2
5L 2a2o 25
2—%:
= xX'= 7 6

Lz=x+ly 2z=+V6— =

2
z+3i = | 6+ 24—5= %
= |z+31| = %

Questionl75

If z be a complex number satisfying |Re(z)|+ | Im(Z) | = 4, then |Z|
cannot be:
[Jan. 9, 2020 (11)]

Options:
A. \/ Y
B. V10
C.V7
D.V8
Answer: C

Solution:

Solution:
z=x+iy x|+ |y| =4
|z] = V%2 +y2
Minimum value of

|z| = 2V2

Maximum value of

|z| = 4 |z| € [V8, V16]



So, |z| can't be V7.
(0,4)

(.09 - 4)
Questionl76
Let a = _1+“/§ Ifa=(1+a) kléoo o«’* and b = kléoo o’, then a and b are the

roots of the quadratic equation:
[Jan. 8, 2020 (II)]

Options:

A.x*+101x+100=0
B.x*—102x+ 101 =0
C.x*-101x+ 100 =0

D.x*+102x+ 101 =0

Answer: B

Solution:

Solution:
leta=w,b=1+w}+w’+...=101
a=(1+m)(1+w2+w4+.....w198+w
(1= (@)% _ (0+1)(w™®-1)

- w? (wz—l)
(1+wl-w) _4

2

1-w
Required equation =x?— (101 + 1)x + (101) x 1 =0
= x?-102x+101 =0

200
)

=(1+ w)

= a=

Questionl77

If Re( z-1 ) = 1, where z = x + iy, then the point (x, y) lieson a :

2z +1

[Jan. 7, 2020 ()]

Options:

A. circle whose centre is at ( - % -5

B. straight line whose slope is — %



C. straight line whose slope is %
. . .. V5
D. circle whose diameter is —-.

Answer: D

Solution:

Solution:

vz =x+1iy

( z—1 _ (x—1) +iy
2z +1i 2(x +iy) +1i

(x—1)+iy ><2)(—(2y+1)i

2x + 2y + 1)i 2x— 2y + 1)i

Re( z+1 ) _ 2x(x—1) +y(2y+1) -1
2z +i (2x)% + (2y + 1)*

=(ee ) e (e 3)°= ()

Questionl78

The number of real roots of the equation, e®* + e3* — 4e** + e* + 1 = 0 is:
[Jan. 9, 2020 (I)]

Options:
Al
B.3
C.2
D. 4

Answer: A

Solution:

Solution:

Lete* =t € (0, )
Given equation

tr+t2 -4t +t+1=0

2 _ 1 1_
SEHE-4+ 34 5=0

2 1 1
:>(t+t2)+(t+T)_4_0
L +—1=y
ett t

(yV'-2)+y—-4=0 = y*+y—-6=0
V+y—-6=0 = y=-3,2

> y=2 =>t+ % =2

= e"+e =2

x = 0, is the only solution of the equation

Hence, there only one solution of the given equation.




Questionl179

The least positive value of ' a ' for which the equation,

2x* + (a - 10)x + 3 = 2a has real roots is

[Jan. 8, 2020 ()]

Answer: 8

Solution:

Solution:

Since, 2x* + (a — 10)x + % = 2a has real roots,

D=0
- (a—10)2—4(2)(%—2a) >0

(a—10)>-4(33-4a)=0
a’—4a-32=0
(a—8)a+4)=0
a<—-4va=8

a€ (—w, —4]U[8, =)

| T T

Questionl180

If the equation, x> + bx + 45 = 0(b € R) has conjugate complex roots and
they satisfy |z + 1| = 2v10, then:
[Jan. 8, 2020 ()]

Options:
A.b*-Db =30
B.b*+b =72
C.b*—Db =42
D.b%>+b =12
Answer: A
Solution:
Solution:

Let z = o = i be the complex roots of the equation
So, sum of roots = 2a = —b and

Product of roots = o + B* = 45

(+1)* +p% =40

Given, |z + 1| = 2V10

= (a+1)*—o?= -5 [p* = 45 — o]

=2 20+1=-5 = 200=-6

Hence, b = 6 and b> — b = 30



Question181

Let a and B be the roots of the equation x>-x-1=0.1If
Py = ()* + (B)k, k = 1, then which one of the following statements is not

true?
[Jan. 7, 2020 (II)]

Options:
A. P3 =DPs =Py
B.P, =11

C.(p; +p, +pP3;+p, +p;) =26

D.ps =D, P;
Answer: D

Solution:

Solution:

«® =50+3

B°=5B+3

ps= 5(x+p)+6=>5(1)+6

—-b

v from x> —x—-1=0,a+B = < =1

ps =11 and p5=(x2+[32=<x+1+[3+1
p, =3 and p3=0(3+|33=2<x+1+2[3+1
=2(1)+2=4

P, Xp; =12 and p; =11 =p; # p, X P,

Question182

Let a and B be two real roots of the equation (k + 1)tan’x
—v2 .2Atanx = (1 — k), where k(#—1) and A are real numbers. If

tan’(a + B) = 50, then a value of A is:
[Jan. 7, 2020 (I)]

Options:
A.10V2
B. 10
C.5

D. 5V2

Answer: B

Solution:



Solution: _
(k + 1)tan’x — v2Atanx + (k— 1) = 0

_ V2A
tana + tanp = Y [Sum of roots ]
_ k-1
tana - tanf = KT1 [Product of roots]
V24
. _ _k+1 _ v2h _ A
~otan(a + B) = - k-1~ 2 - V5
k+1
}\2
tanZ((x +B) = 5 = 50
A=10
Question183

Let a, b € R, a # 0 be such that the equation, ax> —2bx+5 =0 has a
repeated root a, which is also a root of the equation, x> - 2bx-10=0. If

B is the other root of this equation, then o’ + Bz is equal to :
[Jan. 9, 2020 (11)]

Options:
A. 25
B. 26
C. 28
D. 24

Answer: A

Solution:

Solution:

ax’ —2bx +5=0

If « and « are roots of equations, then sum of roots
2b b

20= —==>0= =
a a

and product of roots =a’ = 2 =

o
e
N N
o

= b*’=5a (a=0)...()
Forx>—2bx—10=0

o« +p=2b...(

and aff = —10 .. .(iii)

a = lg)isalso root of x> — 2bx — 10 = 0

= b®*—-2ab*-10a’=0

By eqn. (i) =5a — 10a’ — 10a® = 0
= 20a’ = 5a

> a= }Iandb2= %
a*=20andB*=5

Now, a® + B =5+ 20 = 25

Questionl184



If the four complex numbers z, z, z — 2Re(z) and z — 2Re(z) represent the
vertices of a square of side 4 units in the Argand plane, then |z| is equal
to:

[Sep. 05, 2020 (I)]

Options:
A 4v2
B. 4
C.2v2
D. 2

Answer: C

Solution:

Solution: _ B
D(z — 2Re(z)) C(z — 2Re(z))

AQ) B(®

Letz =x+1y

" Length of side of square = 4 units
Then, |[z—2z| =4=|2iy| =4=|y| =2
Also, |z — (z — 2Re(z))| = 4

= |2Re(z) | =4=|2x| =4=|x| =2

.'.|z| =V +y =vi+4=2/2

Questionl185

The value of ( _11;_11‘/5 ) * is:
[Sep. 05, 2020 (ID)]

Options:

A. =2

B. 2%

C. —2"%i

D. 6°

Answer: C



Solution:

Solution:
2, _in
“—14+vV3i=2-e3 and1-i=v2-e 4
_ 21 1I\.\ 30
-\ 30 222
NP N

II,
=25.¢ 2 = -215.j,

Question186

14iY™/2 _ [14:1\/3 _
If \ T = |3 = 1, (n,m € N), then the greatest common

divisor of the least values of m and n is
[Sep. 03, 2020 (I)]

Answer: 4

Solution:

Solution: s -
Giventhatz(il'i_z_;)m = 211_-‘_}13)n =1
L2 = (23 =1

m( least) = 8, n(least) = 12
GCD(8,12) =4

Questionl187

IfZ ,, Z , are complex numbers such that

Re(z,)=|Z,-1]|,Re(Z,)=|Z,—1|andarg(Z,-Z,) = %, then
Im(Z , + Z,) is equal to:

[Sep. 03, 2020 (ID)]

Options:

2
V3

B. 2v3



D. L
V3

Answer: B

Solution:

Solution:

Letz, =x, +iy, and z, = x, +1iy,
o z, - 1] = Re(zl)
=(x, — 1)* +y12 =X,
=y, = 2%, + 1] =0 .....(J)

2

|z2 -1] = Re(zz) = (x2 - 1)2 + y22 = X22
=y,> = 2x,+ 1 =0 ......(ii)
From eqn. (i) - (ii)

Sy 4y, =2 LT (iii)
v, +, ooy, |

Ya
.. I
. arg(z1 - 22) = 5
ﬁtan_l Sﬂ) = E
X, — X, 6

= yl — y2 = L_

Xl _X2 \/3
-2 _ 1 [From, NV 2

yl + y2 ‘/3 Xl - XZ yl + y2

LY, +Y, =2V3 =21m(z, +2) = 2V3

Question188

Let z = x + iy be a non-zero complex number such that 2’ =i | z |2 , where
i =v-1, then z lies on the:
[Sep. 06, 2020 (ID)]

Options:
A.line,y = —x

B. imaginary axis
C. line, y =x

D. real axis

Answer: C

Solution:

Solution:

Letz =x+ 1y

72 =1 z)?

nx? - y2 + 2ixy = i(x? + yz)

=x* —y® = 0 and 2xy = x* + y*
=2(x—-y)x+y)=0and (x—y)2 =0
SX =Y



Question1389

If a and b are real numbers such that (2 + (x)4 = a + ba, where
o = _1+N3, then a + b is equal to :

[Sep. 04, 2020 (ID]
Options:

A.9

B. 24

C. 33

D. 57

Answer: A

Solution:

Solution: _

-1 -|2-\/31 - w

L2+ w =a+bwﬁ(4+m2+4u))2=a+bw
=>(w” +4(1 + w))® = a + bw

:a(ooz—4uoz)2 =a+bw

[“"14+w= —w2]

:>(—3(Jo2)2 =a+bw=9w*=a+bw

=9w = a + bw (“w® =1)

On comparing ,a=0,b =9
=2a+b=0+9=9

Given that, a =
)4

Question190

1+ sinZ?H + icoszgH

1+sin2—H—icosz—rI

9 9
[Sep. 02, 2020 (1)]

Options:

The value of is :

A. 2(1-1V3)
B. (V3 —i)

C. - (3 -1i)
D. - (1 -iv3)

Answer: C



Solution:

Solution:

5m . . 5m y 3

( 1+cos§+1smﬁ)
5n . . 5m
1+COS§ 1sm§

2511 i BT o 5Ty 3
( 2cos 36+1251n36 COSS6

250 _ o b b
2cos 36 i2 sin 36 cos 36

cos 2 + jsin 21 ’
6
= 36 36 = (cosS—H+isin5—H
cos 22 — jsin 21 36 36
36 36

_ S5 . oSm)\ _ 5o, . . 5m
—cos(6x—36)+1s1n(6x—36) cos—6 +151n—6
_ V3 1 1=

5 +12— 2(\/3 i)

Questionl191

The imaginary part of (3 + 2v-54)'/2? — (3 - 2v=54)'/? can be:
[Sep. 02, 2020 (I1)]

Options:
A. —V6

B. —-2V6
C.6

D. V6
Answer: B

Solution:

Solution: _

3+ 2vV—54 = 3 + 6V6i

Let Y3+ 6V6i =a+ib
=a’—-b’=3andab = 3V6

=»a’+b% = {(a’ - b%)? +4a’h* = 15
So,a=+3andb = +v6

V3 +6V6i = +(3 + V6i)

Similarly, V3 — 6v6i = =(3 — v6i)
1m(V3 +6V6i— V3 -6v6il = +2v6

Question192

If « and B be two roots of the equation x*> — 64x + 256 = 0.



1
Then the value of ( g—z) 8 4 ( B—S) 8 js:
[Sep. 06, 2020 (I)]
Options:
A. 2
B.3
C. 1
D.4

Answer: A

Solution:

Solution:

o+ B =64, o = 256

o B 4B 64 _ 64 _,

35/8+ o8 (aB)S/S_ (28)5/8_ 32

Question193

If a and B are the roots of the equation 2x(2x + 1) = 1, then B is equal
to:
[Sep. 06, 2020 (ID)]

Options:

A 20(ax + 1)
B. —2a(x+ 1)
C.2a(ax—1)
D. 2o

Answer: B

Solution:

Solution:
Let a and B be the roots of the given quadratic equation,
2x*+2x—1=0

Then,(x+[3=—%=—1=2cx+2[3

and 4a® + 2a— 1 = 0 [« is root of eq. (i)]
=40? + 200+ 200+ 2p=0=PB = —2a(ax + 1)

Questionl194



The product of the roots of the equation 9x”* — 18 |x| +5 =0, is:
[Sep. 05, 2020 (I)]

Options:

D. 2
Answer: B

Solution:

Solution:
Let |x| = y then
9y’ — 18y +5=10
=>9y2—15y—3y+5=0
=38y —-1)3y—-5)=0
=1, 3 = 1,3
Sy=gor 3ﬁ|x| =393
1 5
+ = + =
Roots are = 3and_ 3
25

Product = 81

Question195

If a and B are the roots of the equation, 7x> — 3x — 2 = 0 the the value of

a B s .
—+ g s equal to :

[Sep. 05, 2020 (II)]

Options:
27
A. 37
B. =
3
C. 3
D. 2L
Answer: D

Solution:

Solution:
Let a and B be the roots of the quadratic equation 7x* — 3x —2 = 0



oa—af(a+p)+p
1 - (o +B%) + (aB)?
— (o +B) — af(a + B)
1 — (a+B)% + 2aB + (ap)?

3,23
_ 7v7%7 27
9 -2 4 16
1- E+2X7+ E
Question196
27 +1i

Letu = 2“1, z=x+ iy and k > 0. If the curve 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 (I)]

Options:
A.3/2
B.1/2
C.4

D. 2

Answer: D

Solution:

Solution:
_ 2(x+iy) +i _ 2x +i(2y + 1)
(x +1iy) — ki x +i(y — k)
2x° + (y—K)2y + 1)
x° + (y — K)2

Real part of u = Re(u) =

Imaginary part of u

—2x(y —K)+x(2y + 1)
X+ (y - K)?

“Re(u) + Im(u) =1

:>2x2+2y2—2Ky+y—K — 2xy + 2K x + 2xy + x

=x2+y2+K2—2Ky

Since, the curve intersect at y -axis

x=0

>y +y—-K(K +1)=0

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

vy, ty, =-1

vy, = —(K*+K)

oy, —v,)* = (1 +4K* + 4K)

GivenPQ =5= |y, -y,| =5

=4K*+4K —24=0=K =2o0r-3

asK >0,..K =2

=Im(u) =

Questionl197



Let 2 = 0 be in R. If « and B are roots of the equation, x*> — x + 2A = 0 and
a and y are the roots of the equation, 3x”> — 10x + 272 = 0, then BTV is

equal to
[Sep. 04, 2020 (I1)]

Options:
A. 27

B. 18
C.9

D. 36

Answer: B

Solution:

Solution:

Since o is common root of x> —x + 2A = 0 and 3x> — 10x + 27A = 0
2302 —10a+ 2724 =0 ........ (i)

30 = 3a+ 6L =0 ... (ii)

.. On subtract, we get a = 3A

Now, af = 2A=3A-B=2A=P = %
:>(X+B=1ﬂ37\+ %:]_ﬁ)\: éand
oy =9A=>3A"y=9A=y=3
.'.B_Vzlg
A
[ ]
Question198

If a and B are the roots of the equation x> + px+ 2 =0 and % and % are
the roots of the equation 2x”> + 2qx + 1 = 0 then

(a— é) (B— %) (a+ %) (|3+ %) is equal to
[Sep. 03, 2020 (I)]

Options:

A 29+
9 2

B. 1(9 - q°)
9 2
9 2

D. 1(9 - p’)

Answer: D

Solution:



Solution:

oa-p=2anda+p =—palso %+ %=—q
=>p = 2q

Now(a= 2] (p-g) (o g) B+ 3]
= [ch+ O%B_ %— g][a[3+ 0%B+2]
=95 a B 5 7 -ay

= %(9 — %) [7o? + B2 = (a + B)? — 2ap]

Question199

The set of all real values of A for which the quadratic equations,

(12 + l)x2 — 42x + 2 = 0 always have exactly one root in the interval (0,1)
is :

[Sep. 03, 2020 (I1)]

Options:
A. (0,2)

B. (2,4]

C. (1,3]

D. (-3,-1)
Answer: C

Solution:

Solution:

The given quadratic equation is

A+ 1)x*—4xx4+2=0

** One root is in the interval (0,1)
SE(O)f(1) =0

2202 +1-42+2)=<0
=2(0*—4A+3) =<0
A-1)(A-3)=<0=A€]1, 3]
ButatA =1, bothrootsarelsoi #1
~AE (1, 3]

Question200

Let a and B be the roots of the equation, 5x° + 6x — 2 = 0.
IfS =a"+g%n=1,2,3,..., then:

[Sep. 02, 2020 (I)]

Options:

A. 6S, + 5S, = 28,



B.65;,+55,+25,=0
C.55;,+6S5; =125,

D. 5S4+ 6S,+25,=0
Answer: C

Solution:

Solution:
Since, a and B are the roots of the equation
552 +6x—2=0
Then, 50° +6a—2=0,5p°+6p—2=0
50 + 60 = 2
5S, + 6S, = 5(a® + B°) + 6(a’ + B°)
= (50* + 6a°) + (5p° + 6p°)
= o* (502 + 6a) + B*(5B% + 6PB)
=2(a* +p*) =28,

Question201

If A be the ratio of the roots of the quadratic equation in x,

3m’x”? + m(m — 4)x + 2 = 0, then the least value of m for which 2 +
is:

[Jan. 12, 2019 (I)]

1 -
» =1

Options:
A.2-V3
B.4-3vV2
C.-2+V2
D.4-2V3
Answer: B

Solution:

Solution:
Let roots of the quadratic equation are «a, B.
Given, A = Band2\+ 3 1= B+ o
(o +B)* — 2ap _ .
—(XB =1...()
The quadratic equation is, 3m?x? + m(m — 4)x +2 = 0
: _m4-m_4-m = 2
Soa+p " 3m and of I’
Put these values in eq (1)
4—m )2
3m =3
2

3m? L
> (m-4)>=18>m=4+V18




Thereﬁre, least v_alue is
4-vV18 =4 -3V2

Question202

If one real root of the quadratic equation 81x? + kx + 256 = 0 is cube of
the other root, then a value of k is :
[Jan. 11, 2019 (I)]

Options:
A.-81

B. 100
C. 144
D. -300

Answer: D

Solution:

Solution:
Let a and B be the roots of the equation,
81x* + kx + 256 = 0

1

Given ((x)§=[3=on=[33

Product of the roots = 28%6
: _ 256
S (a)(B) = 81
4 _ [ 4)\4 4 _ 64
=B —(g) =>[3—§=>o(_ﬁ
__k
Sum of the roots = 81
__k _ 4, 64__k
a+p= 81=> 3+ > 81
= k=-300
Question203

Consider the quadratic equation (c — 5)x> —2cx+(c—4)=0c = 5. Let S
be the set of all integral values of c¢ for which one root of the equation
lies in the interval (0,2) and its other root lies in the interval (2,3) .
Then the number of elements in S is:

[Jan. 10, 2019 (I)]

Options:
A. 18
B. 12
C. 10



D. 11

Answer: D

Solution:

Solution:

Consider the quadratic equation
(c—5)x*—2cx+(c—4)=0

Now, £(0), f(3) >0and f(0).f(2) <0

= (c—4)(4c—49)>0and (c—4)(c—24)<0

=c € (e, 4) v ( %,oo) and ¢ € (4, 24)
sce | 44—9,24)

Integral values in the interval ( % 24) are 13, 14, ..., 23
. S={13, 14, ..., 23}

Question204

The value of A such that sum of the squares of the roots of the quadratic

equation, x° + (3 —2A)x+ 2 = A has the least value is:
[Jan. 10, 2019 (II)]

Options:

15
A. 5

B.1
4
C. 3

D. 2

Answer: D

Solution:

Solution:

The given quadratic equation is
X+ B-Nx+2=2A

Sum of roots =a+B=A—-3
Product of roots = af =2 — A
o +B% = (o + B)* — 2aP
=(A=3)*=2(2-2)

=2 —4A+5 =(A-2)*+1
For least (a? + BY)A = 2

Question205

Let a and B be two roots of the equation x> + 2x + 2 = 0, then a'® + g1° is
equal to:



[Jan. 9, 2019 ()]
Options:

A. -256

B. 512

C.-512

D. 256

Answer: A

Solution:

Solution:
Consider the equation
X*+2x+2=0
x= TEEMB gy
Let a=-1+ipB=-1-i
0(15"'[315: (-1 +i)15+(_1 _i)15
_13_1'1)15 ( __3mys

= \v2e 4 +\V2e 4

i451 —i45n
_wDle & 4o 4 |

451 3o

_ 515 | ol ‘5115 | Ol
= (vV2)7-2cos I (vV2) 2cos4

-2, /7\15
= Z2/2
72
= —2(v2)"* = =256

Question206

The number of all possible positive integral values of a for which the

roots of the quadratic equation, 6x”? — 11x + a = O are rational numbers
is:
[Jan. 09, 2019 (II)]

Options:
A. 3
B. 2
C.4
D.5

Answer: A

Solution:

Solution:

The roots of 6x° — 11x + « = 0 are rational numbers.
. Discriminant D must be perfect square number.
D=(-11)*-4-6-«a



= 121 — 24a must be a perfect square
Hence, possible values for a are
a«a=3,4,5

.3 positive integral values are possible.

Question207

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 (II)]

Options:
A. (-5,-4)
B. (4,5)
C. (5,6)
D. (3,4)

Answer: B

Solution:

Solution:
Given quadratic equation is: x> —mx + 4 = 0
Both the roots are real and distinct.
So, discriminant B2 — 4AC > 0
~m?-4-1-4>0
L (m-4)(m+4)>0
" meE (—w, —4)u (4, «) ........ (i)
Since, both roots lies in [1,5]
. —m
. > € (1, 5)
= m € (2, 10)
And1-(1-m+4)>0=m<5
“mE (-, 5) ... (iii)

29

And1-(25-5m+4)>0=>m< —

5
.'.mE(—oo% ... (iv)

From (i), (ii), (iii) and (iv), m € (4, 5)

Question208

Let z, be a root of the quadratic equation, x> +x+1=0.1If
z=3+ 6izO81 - 312093, then arg z is equal to:
[Jan. 09, 2019 (II)]

Options:

II
A 7

II
B. &



II
C. 3

D.0O

Answer: A

Solution:

Solution:

'z, is a root of quadratic equation
*+x+1=0

" ZO=(JL)OI’(U2=203=
"z =3+ 6iz,”" - 3iz,’
= 3 + 6i((z,)°)?" - 3i((z,)*)*!
=3+6i—3i

=3+ 3i

1
3

", arg(z)tan_l( %) = %

Question209

If 5, 51, 5r® are the lengths of the sides of a triangle, then r cannot be
equal to:
[Jan. 10, 2019 (I)]

Options:
A 2
B. 2
C. 2
D. 2
Answer: C

Solution:

Solution:

512

0

= 5
APQR is possible if
5 + 5r > 512

= 1+r>r2
>rP-r-1<0

o= 30 ) r- 1- ) <

—\/5+1 \/5+1)
T2

=>r€( 5




%95 ( —v§2+1, */52”).-.”: %

Question210

If 2—(a € R) is a purely imaginary number and |z| = 2, then a value of a

is:
[Jan. 12, 2019 (I)]

Options:
A. 2
B.1

1
C. 3

D. V2
Answer: A

Solution:

Solution:
lett= 2=94
Z+
" tis purely imaginary number.
Lt+t=0
z-a, z-«
Z+ « Z+

= (z-a)(z+a) +(z-a)(z+a) =0

= zz—(x2+zz—(x2=0

= zz—a’=0

= |z>-a*=0

> at=4

= q==*2

Question211

Let z, and z, be two complex numbers satisfying [z,| = 9 and
|z,]- 13| — | 4i| | = | 4. Then the minimum value of |z, — z,]| is :

[Jan. 12, 2019 (ID)]
Options:

A. 0

B. V2

C.1

D. 2

Answer: A



Solution:

Solution:

|z, =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 radiusr, = 4

So, minimum value of |z, — z,| is zero at point of contact (i.e. A)

Question212

Let z be a complex number such that |z| +z=3 +i ( wherei=v-1)
Then |z| is equal to :
[Jan. 11, 2019 (II)]

Options:
A —

5
B.§

Solution:

Solution:

Since, |z| +z =3 +1i

Let z = a + ib, then

|zl +z=3+i=Va’+b°+a+ib=3+i

Compare real and imaginary coefficients on both sides
b=1,V/a’+b*+a=3

\/a2 +1=3-a

a’+1=a’+9-6a

6a=8=a=%
Then
2] = \/(%)2+1= Pr1=8

Question213



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

_ _ 32l 222

3le —422 | .Ifz— 2_22+ 3—thhen
[Jan. 10 2019 (ID]
Options:
A.Re(z) =0

)
B. |z = \/ 2

= 1. /17
C.lz| = 3 \/ 2
D.Im(z) =0
E. None of Above
Answer: E
Solution:
Solution:
(none) ' A
Let z, = r,e and z, = r,e'’
3lz,| =4]|z,|=3r, =4r,

_ 32y 22y 3Ty 6-¢), 212 ie-0)

zZ= 2_Z2 + 3_Z1 = 2—1‘2 + 5 r—le
= %x %(cos(e — @) +isin(6 — @))+

2.3 ..
§>< Z[cos(e — @) —isin(0 — @)]

= (2+ 1) costo - @) +1(2- 1) sin@ - )

o z| = 2745003 60—+ %Sinz(e - )
16 9 3 5

=\/ZCOS2(9_(\0)+Z: ES Z sz

Question214

Let A = { 0 € ( -5 11) 3+21s18 js purely imaginary }.
Then the sum of the elements in A is:
[Jan. 9 2019 (I)]

Options:

51
A. 5



211
D. 3

Answer: D

Solution:

Solution:
3+ 2isin6
1 —2isin® _
Since, z is purely imaginary, thenz+z =10
3 +2isin® , 3 —2isinO _
1 —2isin® 1+ 2isin®
- (3 + 2isinB)(1 + 2isin6) + (3 — 2isin0)(1 — 2isinH)

Suppose z =

1 + 4sin®0
=0 B
= sin’0 = %: sin@ = \/73
Now, the sum of elements in A = — % + %+ 2—311 = 2?11
Question215

3 . -
Let ( -2- %1) = X*Y(j = v-1), where x and y are real numbers then

27
y — x equals:
[Jan. 11, 2019 (I)]

Options:
A. 91

B. -85

C. 85
D.-91
Answer: A

Solution:

Solution:

—(6 +1)° = x + iy

= —[216 41+ 18i(6 +i)] =x + iy
=—[216 —i+ 108i — 18] = x + iy

= —216+4+i—108i+ 18 =x +iy

= —198-107i=x+1y

= x=-198,y = —107

= y—x=-107 +198 = 91

Question216



_ \5 )5
Let z = ( D4 %) + ( 8- %) . If R(z) and I (z) respectively denote the

real and imaginary parts of z, then:
[Jan. 10, 2019 (1I)]

Options:

A.1(z)=0

B.R(z) >0andI(z) >0
C.R(z) <0andI(z)>0
D. R(z) = —(c)

Answer: A

Solution:

Solution:
o . . 1mm\° o . .
= (cos€+1sm6) + (Cos——lsm—

)5 T
=(e6) +(e 6 =2cos%=\/§

= I(z) =0, Re(z) =v3

Question217

Let z €eC with Im(Z ) = 10 and it satisfies gilﬁ = 2i — 1 for some natural
number n.Then:

[April 12, 2019 (ID)]

Options:

A.n = 20 and Re(z) = —10
B.n =40 and Re(z) = 10
C.n =40 and Re(z) = —-10
D.n = 20 and Re(z) = 10

Answer: C

Solution:

Solution:

Let Re(z) = xi.e.,z=x+ 10i
2z—n=(2i—1)(2z + n)

(2x —n) + 20i = (2i — 1)((2x + n) + 20i)

On comparing real and imaginary parts,
—(2x+n)—-40=2x—-nand 20 =4x+ 2n — 20
=4x = —40 and 40 = —40 + 2n

=X =—-10and n =40



Hence, Re(z) = —10

Question218
The equation |Z —i|= |Z - 1|,i = V-1, represents:
[April 12, 2019 (I)]

Options:

A. a circle of radius %

B. the line through the origin with slope 1.
C. a circle of radius 1.
D. the line through the origin with slope -1.

Answer: B

Solution:

Solution:

Given equationis, |z— 1| = |z —i]

= (x— 1)2+y2 =x2+(y— 1)2 [ Here ,z = x +iy]
=2 1-2x=1-2y=2x-y=0

Hence, locus is straight line with slope 1.

Question219

2 _—
ifa> 0 and Z = “* has magnitude \/ 2, then 7 is equal to:

[April 10, 2019 (1)]

Options:

1 3.
A. 5~ &l

3 1.
B. g gl

1 3.
C. g gl

1 3.
D. 5 + =1

Answer: A

Solution:

Solution:
1+ i)2X a+i
a-—i a+i




o= (1=1+2i)(a+i) _ 2ai-2

a’+1 a’+1
2 2 4 + 4a°
|z| = ) +( 22a ) = 2 2
a“+1 (a”+1)
4(1+a) _ 2 i
(1+a** |1+a?

Since, it is given that |z| = \/ %

Then, from equation (i),

2
\/ \/1+a

Now, square on both side; we get
s1+a’=10=>a=+3

(1+i)® 1+i%+2i

2i

Since, itis giventhata >0 =a =3 Then, z = — =

a—i 3-1
_ 2iB+i) _ —1+3i
10 5
-1 3.
Hence Z—? gl

Question220

If z and w are two complex numbers such that |zw| =

arg(z) — arg(w) = 3, then:
[April 10, 2019 (I1)]

Options:
A zw =i

B. zw = _

C.zw = —i
D. zw = 1
Answer: C

Solution:

Solution:
Given |zw| =1 ... (i)

andarg(—)
=0 [-.-Re( z) o]

from equation (i), zzww = 1 [ using zz = z|*]
(zu))2 =-1=zw = *i

(] =]

SIN
| 8|N|
19

from equation (ii), —arg(z) — argw = % — arg(zw) = _TH

Hence, zw = —i

Question221

- 314

1 and



Let z € C be such that |z| < 1. If w = 2=, then :
[April 09, 2019 (II)]

Options:

A. 5Re(w) > 4
B.4Im(w) > 5
C. 5Re(w) > 1
D.5Im(w) <1

Answer: C

Solution:
Solution:
_ 543z _ _
w = 5—52:5(” 5wz =5+ 3z
e _ S(w-=1)
=25w—-5=z3+5w)=1z 3+ 50

“lzl<l, o5 lw—1]<|3+50] _
:>25(u)m—u1—m+1)<9+25wm+15w+15w
( | Z|2 =ZZ)

16 < 40w + 400 > w + 0 > %=2Re(w)>

[S21] )

=Re(w) >

Ul| =

Question222

Ifz = g + (i =v-1), then (1 +iz + z° + iz%)? is equal to:
[April 08, 2019 (ID)]

Options:

A.0

B.1

C. (=1 +2i)°

D. -1

Answer: D

Solution:

Solution:

‘/73+ %=—i(—%+ ‘/731 = —iw
where w is imaginary cube root of unity.
Now, (1 +iz + 72>+ 128)9
=(1 +w—iw2+iw2)9= (1 +w)9
=(-w)?=-0=-1 ("1+w+n’=0)



Question223

If a and B are the roots of the quadratic equation, x> + xsin0
_ . _ I al? + B2 . .

2sin0® = 00, 0 € (0, 5 ) , then @7 5 e p” 1S equal to :
[April 10, 2019 (I)]

Options:

212
" (sin® — 4)*?

12
" (sin® + 8)'?

212
" (sin® — 8)°

26
" (sin6 + 8)*?

Answer: B

Solution:

Solution:

Given equation is,

x? +xsin® — 2sin® = 0

o+ B =—sinband af = —2sin6
(a12+312)(x12612 _ (aB)12

(@ +p)a—p)*  (a—p)*
"~ |oa—B| = V(a+B)*—4aB = {sin’0 + 8sind

L _(ap)? _ _ (2sin@)®  _ 2!
(« —B)**  sin'®O(sin6 + 8)'*  (sin6 + 8)'?
Question224
The number of real roots of the equation 5+ | 2* -1 | = 2¥(2* - 2) is:
[April 10, 2019 (ID)]
Options:
A. 3
B. 2
C.4
D.1

Answer: D

Solution:



Solution:

Let2*—1 =t

5+ |t] =(t+1)(t—-1)=|t| =t*-6
Whent>0,t?—-t—-6=0=t=23o0r-2

t = —2(rejected)
Whent<0,t?+t—6=0=t=—3or2 (both rejected)
25— 1=3=22=4=x=2

Question225

Let p, q € R. If 2 — V3 is a root of the quadratic equation, x> + px+q=0,
then:
[April 10, 2019 (II)]

Options:

A p*—4q+12=0
B.q¢>—4p—-16=0
C.q’+4p+14=0
D.p?—4q—-12=0
Answer: D

Solution:

Solution:

Since 2 — V3 is a root of the quadratic equation
X% + px+q=0

=2 + V3 is the other root
=>x*+px+q=[x—(2-V3)x—(2+V3)]
=x"— (2+V3)x — (2= V3)x + (2> = (V3)?)
=x*—4x+1

Now, by comparingp=-4,qg=1
=p?-4q-12=16-4-12=0

Question226

If m is chosen in the quadratic equation (m?+ 1)x*-3x+(m?+1)?2=0
such that the sum of its roots is greatest, then the absolute difference
of the cubes of its roots is:

[April 09, 2019 (ID)]

Options:
A.10V5
B. 8V3
C. 8vV5

D. 4V3



Answer: C

Solution:

Solution:

Sum of roots = 23
m°+1

" sum of roots is greatest. m =0

Hence equation becomes x*=3x+1=0
Now,a+B=3,ap=1=|-a—-B| =V5

l® = B% = | (a—B)o®+PB?+0aB) | =V5(9—1)=8V5

Question227

The sum of the solutions of the equation
[vx — 2| + Vx(Vvx — 4) + 2 = 0, (x > 0) is equal to:
[April 8, 2019 (I)]

Options:
A.9

B. 12
C.4

D. 10

Answer: D

Solution:

Solution:

Let vx = a

. given equation will become:
la—2|+a(@a—4)+2=0

= |a—-2|+a*-4a+4-2=0
=>|la-2]|+(@-2%-2=0

Let|a—2| =y(Clearlyy=0)

= y+ y2 -2=0

= y=1o0r-2(rejected)= |a—-2| =1=a=1,3
Whenvx =1=x=1

Whenvx =3=x=9

Hence, the required sum of solutions of the equation
=10

Question228

If a and B be the roots of the equation x> — 2x + 2 = 0, then the least

value of n for which ( %)n =1 is:
[April 8, 2019 (I)]

Options:



A. 2

B.5
C.4
D. 3
Answer: C
Solution:
Solution:
The given quadratic equation is x* —2x +2 =0
Then, the roots of the this equation are 2 iz -4 _ 1+i
a_ 1—-i_ (1—1)2_.
Now, g = 355= T —7 =1
a_ 1-i_ (1-i)_ o _ .
or B_1+i_ 12 1SO,B +i
N ow ( % n=1=(-'_-1)n=1

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

Question229

The set of all a € R, for which w = 1*L=8%% jg 3 purely imaginary

number, for all z € C satisfying |z]| =1 and Rez = 1, is
[Online April 15, 2018]

Options:
A. {0}

B. an empty set

. {03~}

D. equal to R

Answer: A
Solution:
Solution:

vlz] =1&Rez = 1
Suppose z=x+iy=>x>+y>=1...... (i)

Now, w = L+ (1—8az
1-z
ow = LT (1 =8a)(x+iy)
1 - (x+iy)

14+ (1 -8)(x+iy))(1 —x)+ iy )
T-x+iy)(1-%+ iy)
[(1 +x(1—80()(1—x)—(1—8(x)y2]
(1—x)2+y2

SW =

= W=



; [A+x(1 - 8<X))y— (1- 8<X)y(1 —x)]
(1-%°+y

As, w is purely imaginary. So,

[(1 +x(1 —8a))(1 —x) — (1 — 8a)y?]
(1-x7%+y°

=(1 -x) +x(1 —8a)(1 — x) (1 - 8u)y?

=(1 —x) +x(1 — 8a) — x*(1 — 8a) = (1—8X)y

=(1 —-x)+x(1 —8x) =1-8a[ From (i), x2 +y =1]

=21 -8ax=1=a=0

sae {0}

Rew = =0

Question230

The least positive integer n for which ( Lt ig ) o 1, is
[Online April 16, 2018]

Options:

A. 2

B.6

C.5

D.3

Answer: D

Solution:
Solution:
1+iv3
Let ] = | =22
© 1-1v3
= [ L+iv3 (1+i\/§)
1-ivV3 1+iv3
=(—2+12\/3)=(1—N§)
4
[ 143 1-iv3
AISO’I'(1—1¢§)X 1-1V3

N ( —2—412\/§) N ( 14:12\/§)

14+iv3)3_ [ 1+iV3 1+ivV3 1+i\/§)
1-iw3! ~ \V1-iv3 1-1ivV3 1-ivV3
=(1+i\/§)x( —2_)x(1—1\/3
1-iv3 1+iv3

. least positive integern is 3.

Question231
Let p, q and r be real numbers (p # q, r # 0), such that the roots of the
equation - + - = | are equal in magnitude but opposite in sign,

then the sum of squares of these roots is equal to.
[Online April 16, 2018]



Options:

A. p2 + q2 +1r?
B. p2 + q2
C.2(p* +q?)

2, 2
p~+q
D. 5

Answer: B

Solution:

Solution:
1,1

X+p X+ q

X+tp+x+q _

x+p)(x+q)

(2x+p+gr=x"+px+gx + pq

x>+ (p+q—2r)x+pg—pr—qr=0

Let a and B be the roots.

ra+B=—-(p+q—2r)........ (i)

&P =pg—pr—qr........ (i)

o= —B (given)

~ineq. (1), we get

>—(P+q—2r)=0....... (iif)

Now, a® + B = (a + B)* — 208

= (—(p+q—2r)* - 2(pq — pr — qr)... . ( from (i) and (ii) )

= p’>+ q° + 4r° + 2pq — 4pr — 4qr — 2pq + 2pr + 24T

= p* + ¢’ + 4r° — 2pr — 2qr

=p?+q*+2r2r—p—q) ... (from (iii)

=p’+a’+0

=p’+q

N
T LN PN

[

2

Question232

If an angle A of a AABC satisfies 5cosA + 3 = 0, then the roots of the

quadratic equation, 9x? + 27x + 20 = O are.
[Online April 16, 2018]

Options:

A. sinA, secA
B. secA, tanA
C. tanA, cosA
D. secA, cotA

Answer: B

Solution:

Solution:
Here, 9x%> + 27x + 20 = 0



-b + {b% - 4ac
2a
—27+ {272 -4 x9x20
2x9

=X =

=X = —

W
wlu

ullw

Given, cosA = —

1 5
sec CosA 3

Here, A is an obtuse angle.
~tanA = — Vsec’A—-1 = — %

Hence, roots of the equation are secA and tan A

Question233

If tan A and tan B are the roots of the quadratic equation,
3x% — 10x — 25 = 0 then the value of

3sin’(A + B) — 10sin(A + B) - cos(A + B) — 25cos?*(A + B) is
[Online April 15, 2018]

Options:
A. 25
B. -25
C.-10
D. 10

Answer: B

Solution:

Solution:
As tan A and tan B are the roots of 3x%> — 10x — 25 = 0,
10
tanA+tanB _ 3 _ 10/3_ 5
1 -tanAtanB 25 28/3 14
3
Now, cos2(A + B) = —1 + 2cos?(A + B)
2
_ 1- tanZ(A+ B) N cosZ(A+ B) = 196
1 + tan®(A + B) 221
~3sin?(A + B) — 10sin(A + B) cos(A + B) — 25cos?(A + B)
= cos?(A + B)[3tan?(A + B) — 10tan(A + B) — 25]
75— 700 — 4900, 196 _ _ 5525, 196 _ _,c
196 221 196 ~ 221

So, tan(A + B) =

1+

Question234

If f (x) is a quadratic expression such that f + f = 0 and -1 is a root of
f(x) = 0, then the other root of f(x) = 0 is
[Online April 15, 2018]



Options:

A —

colun

B. -

[$21e¢]

C.

[ee] &)}

8
D. 5
Answer: D

Solution:

Solution:

If a and -1 are the roots of the polynomial, then we get
f(x)=x*+(1-a)x—a

“f(l1)=2-2a

and f(2) =6 —3a

As, f(1) +f(2)=0=>2-2a+6-3a=0=a= %

Therefore, the other root is %

Question235

If a, B € C are the distinct roots, of the equation x> —-x+1= 0, then
a'®! + 1% is equal to :
[2018]

Options:
A. 0
B.1
C.2
D.-1

Answer: B

Solution:

Solution:

o Barerootsof x> —x+1=0
“a=-wandp = —w?

where w is cube root of unity
ool 4 BlO7 = (—w)!0! 4 (—w)1?7
= -[w*+w]l=-[-1]=1

Question236



If A € R is such that the sum of the cubes of the roots of the equation,
x>+ (2 = 2)x + (10 — 2) = 0 is minimum, then the magnitude of the
difference of the roots of this equation is

[Online April 15, 2018]

Options:
A. 20

B. 2V5
C.2V7

D. 4V2

Answer: B

Solution:

Solution:
Let, the roots of the equation, x* + (2 — A)x + (10 —2) = 0 are a and B
Also roots of the given equation are
A-2xV4—4N+2%—40+4)N  A-2x {2*-36
2 B 2
The magnitude of the difference of the roots is | V2% - 36

3 2

— 2 — —
_ (A—=2)(42 - 42 —-104) _ (A—2)(A2 =2 - 26) = f(})
Asf (1) attains its minimum value at A = 4
Therefore, the magintude of the difference of the roots is

liv20| = 2v5

Question237

If |z — 3 + 2i| = 4 then the difference between the greatest value and the
least value of |z]| is
[Online April 15, 2018]

Options:
A. V13

B. 2vV13
C.8
D.4+V13

Answer: B
Solution:
Solution:

|z — (3 — 2i)| = 4 represents a circle whose centre is (3,-2) and radius =4
|z| = | z— 0| represents the distance of point z ' from origin (0,0)



e

R\/_\
4

DN o

G (31_2)

N

4

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 — 0OG and OS = OG + GS

As, RG=GS =4

0G= V3" +(-2)>=V9+4 =V13

From (i), OR=4-v13and 0S =4 +V13

So, required difference = (4 +v13) — (4 - V13)

=V13 + V13 =2v13

Question238

If, for a positive integer n, the quadratic equation,
x(x+1)+(x+1)(x+2)+..... +(x+n—-1)(x+ n) = 10n has two
consecutive integral solutions, then n is equal to:

[2017]

Options:
A. 11

B. 12
C.9

D. 10

Answer: A

Solution:

Solution:

We have, Y (x+r—-1)x+r)=10n

r=1

n
> (x2+xr+(r—1)x+r2—r)=10n

r=1

n

= Y X+Q2r=1)x+r(r-1)) =10n

r=1
= nx2+{1+3+5+....+(2n—1)}x
+{1.2+23+....+(n—1)n} =10n
(n—1)nn+1) — 10n

3
2
n“—-31 _
3 =0

Let a and a + 1 be its two solutions
(" it has two consequtive integral solutions)

= nx’+n’x +

= x°+nx +



= a+(a+1)=—-n

-n-1
= o=

2_
Also a(a +1) = 2-=31
Putting value of (i) in (ii), we get
_( n+1)( 1—n) _n’-31

2 2 3

s>n’=121>n=11

Question239

The sum of all the real values of x satisfying the equation
p(x - 1)(x* + 5x — 50)

= 1 is:
[Online April 9, 2017]
Options:

A. 16

B. 14

C.-4

D.-5

Answer: C

Solution:

Solution:
(x—1)(x*+5x—50) =0

= (x—-1)(x+10)(x—5)=0
> x=1,5 -10

Sum = -4

Question240

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]

Options:
A.p(b) =11
B. p(b) =19
C.p(=2)=19
D.p(-2)=11

Answer: C



Solution:

Solution:

Let p(x) = ax’ +bx + ¢
“p(0)=1=c=1

Also, p(1) =4 &p(—-1) =6

= a+b+1=4&a-b+1=6
= a+b=3&a—-b=5

=2 a=4&b=-1
p(x)=4x2—x+1
pb)=16-2+1=15
p(-2)=16+2+1=19

Question241

2+ 3isin®

A value of 0 for which = is purely imaginary, is:

[2016]

Options:
A.sin”! ( %

|
B.sin™' L)

II
C. 3

II
D. 5

Answer: B

Solution:

Solution:
(2 + 3isinB)(1 + 2isin6)
1 + 4sin?0
For the given expression to be purely imaginary, real part of the above expression should be equal to zero.
2 — 6sin’0 1
=2 T i2a
1 + 4sin“6

Rationalizing the given expression

— 020 — L
=0 =sin“0 = 3
1

5)

=sind = + \/1—§=>6=sin_1(

Question242

The point represented by 2 + i in the Argand plane moves 1 unit
eastwards, then 2 units northwards and finally from there 2v2 units in
the south-westwards direction. Then its new position in the Argand
plane is at the point represented by :

[Online April 9, 2016]

Options:



>

1+

o

L2+ 21

@)

. —2-2i
D.—-1-i
Answer: A

Solution:

Solution:
(3.3)

Final

position

So new position is at the point 1 + i

Question243

The sum of all real values of x satisfying the equation

(x> = 5x + 5)F +4x~60 _ 1 ig.
[2016]

Options:
A. 6

B.5

C.3

D.-4
Answer: C

Solution:

(x? — 5% + 5)x2+4x—60 -1

Case |

x* —5x + 5 = 1 and x* + 4x — 60 can be any real number =sx =1, 4
Case ll

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

where 3 is rejected because for x = 3,

x* + 4x — 60 is odd

Case Il

x* — 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

Question244

If x is a solution of the equation, V2x +1 -vV2x-1 =1, (x = %) , then

{ax®> - 1is equal to:
[Online April 10, 2016]

Options:

A.

IS

1
B'E

C.2v2
D.?2

Answer: A

Solution:

Solution:
V2x+1-vV2x—-1=1

> 2x+1+2x—1-2V4x* -1 =1
- 4x—-1=2V4x" -1

= 16x° —8x+ 1 =16x"—4

= 8x=5

= X = % which satisfies equation (i)
So, \/4X2—1 = §

N

Question245

If the equations x> + bx — 1 = 0 and x*> + x + b = 0 have a common root
different from -1, then |b| is equal to :
[Online April 9, 2016]

Options:
A. 2

B.3
C.v3

D.vV2



Answer: C

Solution:

Solution:

x>+ bx — 1 = 0 common root
Z+x+b=0

- b+l

b-—

Putx =

1
b+ i in equation

b_
b+1 b+1
(35g) + (gEg) +p=0
b+1
b-1
b+1)\2 b+1
(_b_1 +(b—_1)+b=0
b+1)2+O+Db-1)+bb-1)2%=0
b’+1+2b+b*—1+b(®*-2b+1)=0
2b?+2b+b>—2b%+b =0
b*+3b=0
b(L?+3)=0
b? = —
b = +v3i
|b| = V3

Putx =

in equation

Question246

1 mz°

(1mz)°

If z is a non-real complex number, then the minimum value of is :

[Online April 11, 2015]
Options:

A. -1

B. -4

C.-2

D.-5

Answer: B

Solution:

Solution:
Let z = re'®
Consider I mz’ _ r(sin 5 0)
(I mz)°® r°(sin0)°
('.'eie = c0s0 +1isin0)
_ sin56 _ 16sin°0 — 20sin®0 + 5sin 6

sin’0 sin’0
_ 16sin°0 _ 20sin®0 4 osin®
sin’°0 sin°0 sin’0
= 5cosec’® — 20cosec?d + 16
I mz°

minimum value of is -4

(I mz)5



Question247

A complex number z is said to be unimodular if |z| = 1.
Suppose z, and z, are complex numbers such that

and z, is not unimodular. Then the point z, lies on a:

[2015]

Options:

A. circle of radius 2.

B. circle of radius v2.

C. straight line parallel to x -axis
D. straight line parallel to y-axis.

Answer: A

Solution:

Solution:

z, — 2z, =1

2 -2,
= |z — 2z, |2=|2_Z122|2

=(z, — 22,)(z, — 22,) = (2 — 2,2,)(2 — 2,2,)
= (z, — 22,)(z, — 22,) = (2 — 2,2,)(2 — 2,2,)
= (2,2,) — 22,2, — 22,7, + 42,7,

=4 — 22,7, — 22,7, + 2,2,2,7,

=z P +4]2, | =4+ |z z,)

=z P +4]2, " =4~ |z’ |2, =0
(12" = ) (1= | 2 = 0

Tz | 21

Sl =4

=z | =2

= Point z, lies on circle of radius 2

Question248

Let a and B be the roots of equation x> -6x-2=0.1If a,

n = 1, then the value of al%ajag is equal to:
[2015]

Options:
A .3
B.-3
C.6

is unimodular

o — B", for



D. -6
Answer: A

Solution:

Solution:

a=3+V1il,p=3-V11

. T\ (a —n 8y ~ 284

wa = (3+V11)" - (3 - V11) T

_ B+vin* -3 -vin -2 +v11)®+2(3 -v11)®
_20B+v11)° - (3 - V1)) _

3+ VvIDB +vi1)* - 21+ (3 —v11)[2 — (3 = v11)%]

2[(3 +V11)° — (3 = V11)°]
B+v11)2O9+11+6vi1—-2)+(3-vI132-9-11+6V11)
2[(3 +v11)° — (3 = Vv11)’]

6(3+v11)°—6(3 —v11)®

6
= — — = —=3
203 +v11)° - (3-v11)°1 2

I+

Question249

If the two roots of the equation, (a — 1)(x4 +x° + 1)+

(a + 1)(x2 +x + 1)2 = 0 are real and distinct, then the set of all values of
‘a' is

[Online April 11, 2015]

afo. 3]
o (- 3o) u[o. 2
c. (- 1o)

D. (=, =2) U (2, =)

Answer: B

Solution:

Solution:

-1+ +D)+@+DE2+x+1)2=0
sa-DEE+x+ 1) —x+ D)+ (@+1)E+x+1)2%=0
S +x+Dia-DEF—-x+ D+ @+ D)E*+x+1)]=0
:>(x2+x+ 1)(ax2+x+a) =0

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

=>a¢0anda2<i

wae(-10) o 1)



Question250

If 2 + 3i is one of the roots of the equation 2x3 — 9x% + kx — 13
= 0, k € R, then the real root of this equation:
[Online April 10, 2015]

Options:

A. exists and is equal to — %

B. exists and is equal to %
C. exists and is equal to 1 .
D. does not exist.

Answer: B

Solution:

Solution:
a=2+3i;p=2-3i,y="?

|

)

oapfy = 12—3 since product of roots =

=(4+9)y = %:»y=%

Question251

If z is a complex number such that |z| = 2, then the minimum value of

1
|Z+ 3

[2014]

Options:

N

A. is strictly greater than

B. is strictly greater than % but less than 2

N

C. is equal to %

D. lie in the interval (1,2)

Answer: D

Solution:

Solution:
We know minimum value of |Z , +Z | is



1] . 1
2iszi- 2

|Z,|=1Z,]|.Thus minimum value of |Z + 5

1 1
=|z+ 5]=[2]+5
Since, |Z | = 2 therefore

1

1 1
2—§<|Z+ §|<2+§

- $efz v <5

Question252

For all complex numbers z of the form 1 + ia, a € R, if 2 =x+ iy, then
[Online April 19, 2014]

Options:

Ay —4x+2=0
B.y?+4x—-4=0
C.y"—4x-4=0
D.y*+4x+2 =0
Answer: B

Solution:

Solution:

Letz=1+ia, a €R

72 = (1 +ia)(1 + i)

X+ iy = (1 + 2ia — o)

On comparing real and imaginary parts, we get
x=1-0o? y =2«

Now, consider option (b), which is

VP 4+4x—4=0

LHS :y* +4x — 4 = (20)* + 4(1 — o?) — 4
=40’ +4—-40* -4

=0=R.H .S

Hence, y2 +4x-4=0

Question253

zZ—1

Let z # —i be any complex number such that >—

number.
Then z + lis:

z

[Online April 12, 2014]

is a purely imaginary

Options:
A. zero

B. anynon-zero real number other than 1 .



C. any non-zero real number.
D. a purely imaginary number.

Answer: C

Solution:

Solution:
Letz=x+1y
ﬁ is purely imaginary means its real part is zero.
x+iy—i _ X+i(y—1)>< x—i(y+1)
x+iy+i x+i(y+1) x—-iy+1)
_ X -2ix(y+ D) +xily—1) +y* -1
<+ (v + 1)
x° + y2 -1 2xi
X+(y+1)° X+ (y+ 1)
for pure imaginary, we have

x2+y2—1 _

x2+(y+1)2

:>x2+y2=1

= (x+iy)(x—iy) =1

= X+iy = 1. =z
X — iy

1 _ .
and S =X-ly
zZ+ %=(x+iy)+(x—iy)=2x

(z + %) is any non-zero real number

Question254

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

arg ( E—l ) + arg ( 2—2 ) equals:
[Online April 11, 2014]
Options:

A.0

II
B. 5

3
C. 5

D.o

Answer: A

Solution:

Solution:

. Zl 22
Consider arg - + arg 7
4 3



= arg(zl) - arg(z4) + arg(zz) - arg(z3)
= (arg(z,) + arg(z,)) — (arg(z,) + arg(z,))

: ( Z; = 21 )
given _
Z, = Z4
= (arg(z,) + arg(El)) — (arg(z,) + arg(E3))
{ also (arg(z,) = —arg(z,)) }
arg(ES) = —arg(z,)

= (arg(z,) — arg(z,)) — (arg(z;) — arg(z;))
=0-0=0

Question255

Let w(Imw # 0) be a complex number. Then the set of all complex
number z satisfying the equation w — wz = k(1 - z), for some real
number k, is

[Online April 9, 2014]

Options:

A {z:|z]| =1}
B.{z:z=2z2}
C.{z:z=1}
D.{z:|z| =1,z=# 1}
Answer: D

Solution:

Solution:

Consider the equation
w-—wz=k(l-z),kER
d W — WZ

Clearly z# 1 an is purely real

. W—WZ _ W—WZ

1-z_ 1-z
S W-wz _ w—wz
11—z 11—z

=W—WZ—WZ+WZZ=W—W£—WZ+WZE
:>W+w|z|2 =W+W|z|2
>w-w)(|z]Y) =w-—w

=|z]* =1 (“Imw = 0)

=|z| =landz=1

~.The required setis {z: |z| =1,z= 1}

Question256

If a € R and the equation —3(x — [x])? + 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]



Options:

A. (-2,-1)

B. (=, =2) U (2, »)
C. (-1,0)u(0, 1)

D. (1,2)

Answer: C

Solution:

Solution:
Consider —=3(x — [x])? + 2[x — [x]) +a% =0
= 3{x}*-2{x}—a’=0 (vx - [x] = {x})

> 32 - %{x}) —a%a=0

- a?=3{x}({x} - 2

N

Now, {x} € (0, 1) and _?2 <a’<1 (bygraph)

Since, x is not an integer
. a€(-1,1)-{0}
=a€(-1,0)u(0,1)

Question257

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

Options:

A. no solution

B. exactly one solution
C. exactly two solution
D. exactly four solution

Answer: A

Solution:

Solution:
Consider \/3x2+x+5 =x-3



Squaring both the sides, we get
3x2+x+5= (x—3)2
=3x°+x+5=x%x*+9 - 6x
=2x°+7x—4 =0

=222 +8x—-x—-4=0
=22x(x+4)-1(x+4)=0

=X = %orx=—4

Forx = %andx=—4

L.H.S. # R.H.S. of equation, V3x* +x+5 =x— 3

Also, for every x € R, LHS # RH S of the given equation.
. Given equation has no solution.

Question258

The sum of the roots of the equation, x>+ |2x-3]|-4=0, is:
[Online April 12, 2014]

Options:
A2

B. -2
C.vV2

D. —V2
Answer: C

Solution:

Solution:
x>+ |2x=3|-4=0

(2x-3) if x> 3

2
[2x = 3| =
—(2x=3) if x<%.
forx>%, XX +2x—=3-4=0
X*+2x-7=0
X=—21\/4+28 —2+4\/2 —1+2v2
2 2
— oy — 5 _ 3
Here x = 2v2 — 1 {2\/2 1<2}
3
forx<E
x2-2x+3-4=0
=>x>-2x—1=0 _
=x=21‘/4+4=2i2‘/2=1i\/§
2 2
—1_J7 _ < 3
Herex =1 —v2 {1 v2) 2,_} )
Sum of roots : (2v2 — 1) + (1 = v2) = V2

Question259



4Ink

If « and B are roots of the equation, x*> — 4vV2kx + 2e — 1 = 0 for some

k, and o? + [52 = 66, then o> + B3 is equal to:
[Online April 11, 2014]

Options:
A. 248V2
B. 280v2
C. -32V2
D. —280v2
Answer: D

Solution:

Solution:

x? — 4V2kx + 2e*"k -1 =0

or, x) —4V2kx +2k* -1 =0
a+pB=4v2kand a-p =2k* -1

Squaring both sides, we get

(o + B)? = (4v2k)* = o® + B + 2ap = 32k*
66 + 2ap = 32k°

66 + 2(2k* — 1) = 32k?

66 + 4k* —2 = 32k* > 4k* - 32k* + 64 = 0
or,k* -8k’ +16=0= (k%)% -8k*+16 =0
Sk -4)(kKP-4)=0=>k*=4,k* =4

s>k =+2

Now, o’ + B = (o + B)(o® + B* — o)

~o® + B3 = (4v2Kk)[66 — (2k* — 1)]

Putting k = —2, (k = +2 cannot be taken because it does not satisfy the above equation)
~o + B = (4v2(-2))[66 — 2(-2)* — 1]
o + B = (—8V2)(66 — 32+ 1) = (—8V2)

~o® + % = —280v2

Question260

If j—a and viﬁ are the roots of the equation,

ax’+bx+ 1 =0(a = 0, a, b, ER), then the equation,
x(x + b3) + (a3 - 3abx) = 0 as roots :
[Online April 9, 2014]

Options:
A o2 and B3/2
B. (XB”Z and oc1/2[3

C. VoB and ap

_3
D.a 2andp>?

Answer: A



Solution:

Solution:

Let - and —= be the roots of ax® + bx + 1 = 0
v B

(08

l_ ( o+ VB )

Va VoB

1
Vavs " a =a=vap
- (Va + VB)

x(x + b%) + (a® — 3abx) = 0
= x>+ (b’ -3ab)x+a’=0
Putting values of a and b, we get
x* + [(—Vo + VB)® + 3(VaB) (Vo + VBl + (ap)*’ > = 0

x* —[a®? + B3/ % + 3vVaB (Vo + VB) — 3VaB(Va + VB)Ix + (aB)*/? = 0
= x2— (@32 + B Hx+ad/ B2 =0
Roots of this equation are o’/?, p3/2

Question261

If non-zero real numbers b and c¢ are such that minf (x) > maxg(x),
where f (x) = x* + 2bx + 2c¢? and g(x) = —x® — 2cx + b%(x € R) then

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

<
b

Options:

A.(o, %)
o (18]

C. [ 1, \/E]
D. (V2, ©)

Answer: D

Solution:

Solution:

We have

f(x) = x% + 2bx + 2¢?

and g(x) = —x* — 2cx + b?, (x ER)
=>f(x) = (x + b)? 4+ 2¢? — b?

and g(x) = —(x + c)* + b* + ¢

Now, f .. = 2¢* = b® and g,,,, = b* + ¢

Given :minf (x) > max g(x)
=2c2-b?>b*+c?

=c? > 2b?
=|c|>|b|V2

J|B|l>\/2=>| b|>\/2




=| %|e(x/§, %)

Question262

If equations ax>+bx +c = O(a, b,c€R, a # 0) and 2x% + 3x + 4 = 0 have
a common root, then a : b : ¢ equals:
[Online April 9, 2014]

Options:
A.1:2:3
B.2:3:4
C.4:3:2
D.3:2:1
Answer: B

Solution:

Solution:

Let «, B be the common roots of both the equations.
For first equation ax? + bx + ¢ = 0

we have

a+p= %b...(i)

o«-B= g...(ii)

For second equation 2x* 4+ 3x+4 = 0
we have

a+p= _73...(iii)
@B = %...(iv)

Now, from (i) & (iii) & from (ii) & (iv)
—b_ =3 c_2

a 2 a 1
b_3/2
a 1
Therefore on comparingwegeta=1,b = %& c=2
putting these values in first equation, we get
2 + %x+2=00r2x2+3x+4=0
from this, wegeta=2,b=3;,c =4
ora:b:c=2:3:4

Question263

If z is a complex number of unit modulus and argument 0, then

1+2z

arg( 1 +Z) equals:
[2013]




Options:

A. -0
II

B. 5—9

C.0

D.u-—96

Answer: C

Solution:

Solution:
Given |z| = 1,argz = 0
-_ 1

=7 = =

-'-arg(1+z)=arg( 1+Z)=arg(z)=6
+z 1
1+E

Question264

Let z satisfy |zl =1 and z =1 — z.
Statement 1 : z is a real number.
Statement 2: Principal argument of z is

[Online April 25, 2013]

I
3

Options:

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 is true, Statement 2 is false.

D. Statement 1 is true; Statement 2 is true; Statement 2 is not a correct explanation for
Statement 1.

Answer: B

Solution:

Solution: _
letz=x+iy,z=x—1y

Now,z=1-2z

= x+iy=1-(x—1iy)

= 2x=1=x= 1

2
Now, |z|=1:=oxz+y2=1:>y2=1—x2
V3
=+ —

N ow, tan = % (6 is the argument )



V3.
E :
=3

= 0 =tan W3 = %
Hence, z is not a real number

So, statement- 1 is false and 2 is true.

(+ ve since only principal argument)

N|+—

is a purely

Question265
2
Leta=1Im ( 12+izz ) » where z is any non-zero complex number.
ThesetA={a:|z| =1andz = *1} is equal to:
[Online April 23, 2013]
Options:
A. (-1,1)
B.[-1,1]
C.[0,1)
D. (-1,0]
Answer: A
Solution:
Solution:
Letz=x+iyﬁz2 =x2—y2+21xy
No 1+ 2 _ 1+x2—y2+21xy_ (Xz—y2+1)+21xy
Wiz T i +1y) 2ix — 2y
_ (x? —y2 +1)+ Zixy>< -2y — 2ix
B -2y + 2ix —2y — 2ix
_ y(x2 +y2 — 1) + x(x* +y2 + 1)i
2(x2 +y2)
q = XHy+1)
2(x? +y2)
Since, [z = 1= VX +y =1=x*+y? =1
_ x(1+1) _
2x1
Alsoz=1=x+iy=1
LA = (—1, 1)
Question266
z
IfZ, #0and Z, be two complex numbers such that >*
1
. . 22, +3Z, | .
imaginary number, then | 5>-—>"| is equal to:
1 2

[Online April 9, 2013]

Options:



A. 2
B.5
C.3
D.1

Answer: D

Solution:

Solution:
Letz1 = 1+iand22= 1-1i

Zy _1-i_ (1-=-i)(1-1)

z, 1+i (L+i)(1-1)

I
—

2+3(§)
221+322= 2! _ 2-3i
2z, — 3z, 2_3(2) 2+ 3i
2
2232, | _|2-3i|_| 2=3i, [ z| _ 1zl
2z, — 3z, 2+ 3i 2+ 3i | 2, |z,
- V4+9 _
V4 +9
Question267
If p and g are non-zero real numbers and o + B> = —p, aB = q, then a

2

quadratic equation whose roots are %, %2 is:
[Online April 25, 2013]

Options:

A. p><2—q><+p2 =0
B. qx2+px+q2 =0
C. px2+qx+p2 =0
D. qxz—px+q2 =0
Answer: B

Solution:

Solution:
Giveno® +B3= —pandaf =g

2 2
Let % and B be the root of required quadratic equation.

(08
2 2 3 3
so, L4 BB +B _ -p
B« op q
az BZ

and E"E=°‘B=q

Hence, required quadratic equation is



X —(_?p)x+q=0

=>x*+ Ex+q=0=>q*+px+*=0

Q o

Question268

If a and B are roots of the equation x> + px + 32 = 0 such that

4
|a — B| = V10, then p belongs to the set :
[Online April 22, 2013]

Options:

A. {2, -5}
B. {-3, 2}
C.{-2,5}
D. {3, =5}
Answer: C

Solution:

Solution:

Given quadratic eqn. is
2 3p _
X° + px + 2

So,a+pP=—-p,apf =

W

3p
4

Now, given o — B| = V1
=>a-p==xV10
>(a—B)%=10=o®+p%—20B = 10
=(a+B)* — 4B = 10
ﬁp2—4x%=10ﬁp2—3p—10=0
=s>p=-2,5=pe€ {-2,5}

Question269

If a complex number z statisfies the equationz+ V2 |z+ 1| +i = 0, then
|z| is equal to :
[Online April 22, 2013]

Options:
A 2
B.V3
C.V5
D.1



Answer: C

Solution:

Solution:

Given equation is

z+V2|z+1|+i=0

put z = x + iy in the given equation.
(x+iy) +V2 |x+iy+1|+i=0
sx+iy+v2 0V (x+ )2+ +i=0
Now, equating real and imaginary part, we get
x+V2{(x+1)?+y?=0and
vyv+1=0=2y=-1

=x+ V2V (x+1)?+ (-1 =0 (vy=-1)
V2 (x+1)72%+1=-x

=2[(x+ 1) + 1] = x*

>x2+4x+4=0

=2>X = -2

Thus,z=-2+i(-1)=|z| =V5

Question270

If the equations x> + 2x+ 3 =0 and ax> +bx+c=0a, b, c ER, have a
common root, thena:b:cis
[2013]

Options:
A.1:2:3
B.3:2:1
C.1:3:2
D.3:1:2
Answer: A

Solution:

Solution:

Given equations are

X*+2x+3=0 ... (i)

ax*+bx+c=0 ... (i)

Roots of equation (i) are imaginary roots in order pair.
According to the question (ii) will also have both roots

same as (i).
a_b_c_
Thus 1=5°3 A( say)

= a=Ab=2Ac¢c=3A
Hence, required ratio is 1: 2: 3

Question271



The least integral value a of x such that ﬁ > 0 satisfies:
[Online April 23, 2013]

Options:

Ao +30—4=0

B.o’ - 5a+4 =0

C.o®—7a+6=0

D.oa®+50—6=0

Answer: A

Solution:

Solution:
X—5

x* 4+ 5x — 14

>x?+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) a*+ 3a—4 =0

>0=>x*+5x—14<x-5

Question272

The values of ' a ' for which one root of the equation

x> — (a+1)x+ a’ + a — 8 = 0 exceeds 2 and the other is lesser than 2 , are
given by :
[Online April 9, 2013]

Options:
A.3<a<10
B.a=10
C.-2<ax<3
D.a< -2

Answer: C

Solution:

Solution:

xz—(a+1)x+a2+a—8=0

Since roots are different, therefore D > 0
>(a+1)?-4(@’*+a-8)>0
=(a—3)(3a+1)<0

There are two cases arises
Casel.a—3>0and3a+1<0
=a>3anda< — %

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



=a<3anda>—ﬂ

3
.'.—%<a<3:—2<a<3

Question273

|z, + 2,|°+ | z, — 7,|° is equal to
[Online May 26, 2012]

Options:

A. 2(z|+ | z,])

B. 2(|z,*+ | 2,]*)

C. |z,] | 2,|
D. |z,|*+ | z,|?
Answer: B

Solution:

Solution:

|z, +22|2+ | z, —z2|2
2 2 2 2

=z "+ 1z P +2 2| 1z |+ 2 |7+ 12, 17 =2 ] 24| | Z,]
2 2 2 2

=21z [ +2 ]2z, |7 = 2[zy|"+ | z,|"]

Question274

Let Z and W be complex numbers such that |Z| = | W |, and arg Z
denotes the principal argument of Z. L

Statement 1: Ifarg Z + argW =mn, thenZ = -W_

Statement 2: |Z | = | W |, impliesarg Z —argW =1

[Online May 19, 2012]

Options:

A. Statement 1 is true, 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 not a correct explanation for
Statement 1 .

D. Statement 1 is false, Statement 2 is true.

Answer: A

Solution:



Solution:

let|Z|= |W | =r=Z =re®, W =re"
where0+¢@ =1

"W =re

Now, Z =rel™ ® =re x 7% = —re ™
=-W

Thus, statement- 1 is true but statement- 2 is false.

Question275

Let Z , and Z , be any two complex number. Statement
1:|2,-Z,|=z|Z,|-1Z,]

Statement 2: |Z,+7Z,|=|Z,|+|Z,]

[Online May 7, 2012]

Options:
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.

Answer: B
Solution:
Solution:

Statement -1 and 2 both are true. It is fundamental property. But Statement -2 is not correct explanation for Statement
-1.

Question276

Ifz=1and ZZ_Z 7 is real, then the point represented by the complex

number z lies:
[2012]

Options:

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

B. on a circle with centre at the origin

C. either on the real axis or on a circle not passing through the origin.
D. on the imaginary axis.

Answer: A



Solution:

Solution

=TT 7= [ (§)=

=>ZZZ—Z _Z Z Z—22

=|z| z—g |z| -z — 7°

:>|z| z—z) (z—z)(z+z)—0
(z—z)(|z| (z+z)) 0

Eltherz—z—00r|z| (z+2)=0

Either z = z= real axis

or|z|2=z+E=>zE—z—E= 0

represents a circle passing through origin.

NI»—‘Nl

N
\S}

Question277

Letp, g, r€E Randr > p > 0. If the quadratic equation px2 +qgx+r=0
has two complex roots a and 3, then |a|+ |B]| is
[Online May 19, 2012]

Options:

A. equal tol

B. less than 2 but not equal to 1
C. greater than 2

D. equal to 2

Answer: C

Solution:

Solution:

Given quadratic equation is px* + qgx +r = 0

D= q2 —4pr

Since a and B are two complex root
B=a=|Bl=lal=[B]=]a] (|a|=]a])
Consider

|0t|+|B|-I<XI+I<XI CIBI=1af)

—2|(x|>21—2 S >1)
Hence, |a]|+ | B| is greater than 2

Question278

If the sum of the square of the roots of the equation
x% — (sina - 2)x — (1 + sina) = 0 is least, then a is equal to
[Online May 12, 2012]

Options:

o
A'E



I
"4

II
C. 3

II
D. 5
Answer: D

Solution:

Solution:

Given equation is

x* = (sina — 2)x — (1 + sina) = 0

Let x, and x, be two roots of quadratic equation
SX, +X, =sina - 2 and XX, = —(1 + sina)

(x1 + x2)2 = (sina — 2)2 = sina + 4 — 4sina

= x12 + x22 = sina + 4 — 4sina — 2% X,

= sin‘a + 4 — 4sina + 2(1 + sina)

= sina — 2sina + 6

Now, By putting

o= %,a= %,cx= %anda= %in(i)onebyone
We get least value of x,* + x,” at g

II
Hence, a = 5

Question279

The value of k for which the equation (k — 2)x° + 8x + k + 4 = 0 has both
roots real, distinct and negative is
[Online May 7, 2012]

Options:
A.6
B.3
C.4
D.1

Answer: B

Solution:

Solution:
k=-2)x*+8x+k+4=0
If real roots then,

82— 4(k-2)k+4)>0
- k*+2k-8<16
=k?+ 6k —4k — 24 < 0
=>k+6)k—-4)<0

= —b<k<4

If both roots are negative
then of} is + ve



k+4

= m>O=>k>—4
k-2
Also, k_|_4>0=>k>2

Roots arerealso —6 <k <4
So, 6 and 4 are not correct.
Since, k > 2, so 1 is also not correct value of k.

Question280

If w(#1) is a cube root of unity, and (1 + w)’ = A + Bw. Then (A, B)

equals
[2011]

Options:
A.(1,1)

B. (1,0)
C.(-1,1)
D. (0,1)
Answer: A

Solution:

Solution:

(1 +oo)7=A+Bw

(_(1)2)7 =A+ B(Jo('-'(u14 =W w = ooz)
—w?=A+Bw

l1+w=A+Bw

=2A=1,B=1

Question281

Letfora=a, #0f(x) = ax’ + bx + c, g(x) = alx2 +b,x+ c; and

p(x) = f(x) — g(x).
If p(x) = 0 only for x = —1 and p(—2) = 2, then the value of p(b) is :
[2011 RS]

Options:
A. 3

B.9

C.6

D. 18

Answer: D



Solution:

Solution:

p(x) =0

= f(x) = g(x)

- ax’+bx+c= a1x2+b1x+c1

= (@a—a)x’+(b—-b)x+(c—c,) =0

It has only one solution, x = —1

= b-b, =a—-a +c—c, ...(i)
~(b-b))

Sum of roots ——=-1-1
(a—a,)

2(a—a,)
= b-b, =2(a-a)
Now p(—2) =2
=>f(-2)—g(-2) =2
= 4a—-2b+c—4a, +2b,—c, =2
=4(a—a;)—2(b—-Db))+(c—c)) =2...(iii)
From equations, (i), (ii) and (iii)
a—a =c—c¢ = %(b—b1)=2
Now, p(2) = f(2) — g(2)
=4(a—a;) +2(b-b))+(c—c)
=8+8+2=18

Question282

Sachin and Rahul attempted to solve a quadratic equation. Sachin made
a mistake in writing down the constant term 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 of equation are :

[2011 RS]

Options:
A.6,1

B. 4,3
C.-6,-1

D. -4,-3
Answer: A

Solution:

Solution:

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

Rahul's equation, ax* + bx + ¢ = 0
Given that roots found by Rahul's are 3 and 2



From (i) and (ii), roots of the correct equation
x> —7x+6=0are6and1

Question283

Let a, B be real and z be a complex number. If z> + az + B = 0 has two
distinct roots on the line Rez = 1 then it is necessary that :
[2011]

Options:
A.BE(-1,0)
B.|B| = 1
C.BE (1, »)
D.B € (0, 1)

Answer: C

Solution:

Solution:

Since both the roots of given quadratic equation lie in the line Rez = 1 i.e., x = 1, hence real part of both the roots are 1
Let both roots be 1 + ia and 1 — i«

Product of the roots, 1 + o = B

vat+1 =1

B=1oBE(L, )

Question284

The number of complex numbers z such that |[z-1|= |z+ 1| =]z — i

equals
[2010]

Options:
Al
B.2
C.
D.0

Answer: A

Solution:

Solution:
Letz =x+1y



z—1l= |z+1|=2(x-1)?+y" = (x+1)*+y°
=2x=0 >Rez=0

z—=1]= |z—-i|=2&x -1 *+y*=x*+ (y - 1)
2X =Y

z+1]= |z—i|=2&x+1)*+y*=x*+ (y - 1)

=X = —
Only (0,0) will satisfy all conditions.
= Number of complex numberz =1

Question285

If a and B are the roots of the equation x> -x+1=0, then
2009 4 2000 _

[2010]
Options:
A -1

B.1

C.2

D. -2
Answer: B

Solution:

Solution:

XZ—X+1=OﬁX= ]‘i-\/%

Question286

If the roots of the equation bx”* + cx + a = 0 be imaginary, then for all

real values of x, the expression 3b%x” + 6bcx+ 2c¢? is :
[2009]

Options:

A. less than 4ab

B. greater than —4ab
C. less than —4ab

D. greater than 4ab



Answer: B

Solution:

Solution:

Given that roots of the equation

bx* 4+ cx + a = 0 are imaginary

~ c?—4ab <0

Let y = 3b%x? + 6bcx + 2¢2

=3b%x* + 6bcx + 2¢% — y=0

Asxisreal, D=0

=36b%c? — 12b%(2c’ —y) = 0

=12b%(3c? — 2¢? +y) = 0['b* = 0]

= cz+y20 = yz—c2

But from eqn. (i), ¢* < 4ab or —c? > —4ab
we gety = —c? > —4ab

= y> —4ab

Question287

Ifz—%

[2009]

= 2, then the maximum value of |z| is equal to :

Options:
A V5+1
B.2

C.2+V2

D.V3+1

Answer: A

Solution:

Solution:

Given that |z— §| =2

|z| = |z— 4, é|
z z

:>|z|52+ 4
|z

=|z]*=2]z|-4=<0

4

<|z- 2|+ 2
E

2 +V20 2 — V20
=>(|z|— 2 (|Z|— 2 )SO
=(z] = (L +V5)(|z]| - (1 =V5)) =0
=+ _*

(1 —V5)(1 + V5)

= (—VE+ 1)<z

| <(V5 + 1)
= |z|max=v5+1




Question288

The quadratic equations x? — 6x + a = 0 and x*> — cx + 6 = 0 have one root
in common. The other roots of the first and second equations are
integers in the ratio 4 : 3. Then the common root is

[2009]

Options:
Al
B.4
C.3
D. 2

Answer: D

Solution:

Solution:

Let the roots of equation x* — 6x + a = 0 be « and 4 B and that of the equation
x> —cx + 6 = 0 be a and 3B.Then

a+4B =6 ... (i) 4op = a... (iQ)

and o + 3B = c... (iii) 3apf = 6... (iv)

= a = 8( from (ii) and (iv))

. The equation becomes x> — 6x + 8 = 0

= (x—-2)(x—4)=0

= roots are 2 and 4

=0 =2,B=1 ..Common root is 2

Question2389

The conjugate of a complex number is ﬁ then that complex number is
[2008]

Options:

B. I

c. =1

D. L

Answer: C

Solution:

Solution:



(1)_1 1 -1

i—1/ " i-1 =—i—-1 i+1

Question290

If |z + 4| = 3, then the maximum value of |z + 1] is
[2007]

Options:
A.6

B.0

C.4

D. 10

Answer: A

Solution:

Solution:
lz+ 1= |z+4-3|=|z+4|+|-3|=|3]|+]|-3]
=>|z+1|=<6=2|z+1| =6

max

Question291

If the difference between the roots of the equation x> +ax+ 1 = 0 is less
than V5, then the set of possible values of a is
[2007]

Options:

A. (3, »)

B. (=, =3)
C. (-3,3)

D. (=3, «)
Answer: C

Solution:

Solution:
Let a and B are roots of the equation
x*+ax+1=0
a+p=-aandafp =1
Given that |« — B| < V5
={(a+B)* —4ap < V5
((a—B)* = (a+B)* — 40B)



=sJa’-4<vV5=a’-4<5
=»a’—-9<0=>a’<9=>-3<a<3
=a € (-3, 3)

Question292

All the values of m for which both roots of the equation

x?> — 2mx + m”? — 1 = 0 are greater than -2 but less than 4 lie in the
interval
[2006]

Options:
A.-2<m<0
B.m>3
C.—-1<m<3
D.1<m<4

Answer: C

Solution:

Solution:

Given equation is x* — 2mx + m? -1 = 0
>(x-m)’—-1=0
s2x—-m+1)(x—-m-1)=0
=s>x=m-1,m+1

m-1>-2and m+1<4
>m>-1and m<3=>-1<m<3

Question293

If the roots of the quadratic equation x> + px + q = 0 are tan30° and

tan 15° respectively, then the value of 2 + q — p is
[2006]

Options:
A 2
B.3
C.0
D.1

Answer: B

Solution:



Solution:

Given that x> + px + q = 0

Sum of roots =tan30° +tanl15" = —p

Product of roots = tan30°-tan15° = q

tand5° = tan30° +tan15" _ _—p
1-tan30°-tan15" 1-—q

=-p=1l-gq=>q-p=1

W2+q-p=3

=1

Question294

Ifz22+z+1= 0, where z is complex number, then the value of
1 2 2 1 2 3 1 2 6 1 2.
(z+ z) + (z + _2) + (z + _3) S S (z + _6) is
yA Z Z
[2006]
Options:
A. 18
B. 54
C.6
D. 12

Answer: D

Solution:

Solution:
Z2+7z+1=0=2z=worw

So,z+ %=w+w2=—1

'.'l=w2and1+w+w2=0]

wt+w=-1

—_
[a—

Wl +w=2

N
+

Nu:-l'_‘ Nul'—‘ I le"
Il

=-1,2+ L =1
ZS

and z° + is=2
Z

~Thegivensum=1+1+4+1+1+4=12

Question295

If x is real, the maximum value of % i
[2006]

Options:

1
A'Z



B. 41

Answer: B

Solution:

Solution:

_ 3x*+9x+17

Y= 32t ox+7
3x%(y—1) + 9x(y— 1) + 7y =17 =0
D=0 "wxisreal
8l(y—1)2—4x3(y—-1)(7y-17)=0
=2y—-1)(y—-41)=0=>1=y=<4l

. Max value of y is 41

Question296

Ifw= _2_ and|w|=1, then z lies on

[2005]
Options:

A. an ellipse

B. a circle

C. a straight line
D. a parabola

Answer: C

Solution:
Solution:
Given that w = Z T
Z— 51
| 1.| Z,) |Z,|
z— =i
3
_| 1.|
=>|z|=|z—- =i

3

= distance of z from origin and point (0, 1 ) is same hence z lies on bisector of the line joining points (0,0) and (0, 1/ 3)

3
Hence z lies on a straight line.

Question297



If z, and z, are two non- zero complex numbers such that
|z, +z,| = |z, | + | z, |, then arg z, — arg z, is equal to
[2005]

Options:
II

A. 5

B. -

C.0

Answer: C

Solution:

Solution:
|z, +z,| = |z, | + |z, | =2, and z, are collinear and are to the same side of origin; hence arg z, — argz, = 0.

Question298

If the cube roots of unity are 1, w, w? then the roots of the equation
(x-1)>+8 =0, are
[2005]

Options:

A -1, -1+2w, -1 -2w?
B.-1,-1,-1

C.-1,1-2w, 1 - 2w?

D.-1,1+2w, 1 +2w?

Answer: C

Solution:

Solution:

cx=1P+8=0=(x—1) = (=2)(1)!/3
=x—1=—-2o0r —2w or —2w>
orx=-1lorl-2worl-2w?
Question299

In a triangle PQR, ZR = 3. If tan( g ) and —tan( % ) are the roots of



ax2+bx+c=0,a¢0then

[2005]
Options:
Aa=b+c
B.c=a+b
C.b=c
D.b=a+c

Answer: B

Solution:

Solution:

tan( g),tan( %) are the roots of ax®> + bx + ¢ = 0
tan( g) +tan( %) =—g
tan( g) -tan( %) = g

tan () + tan2)

1~ ton( 2] tan( 2]

.. o
[P+Q=§]
_b
- a_ _ =_Q=a—c
(o} a a

1- ¢
a

=-b=a—-c=c=a+b

Question300

If the roots of the equation x> — bx + ¢ = 0 be two consecutive integers,

then b? — 4c equals
[2005]

Options:
A. -2
B.3
C.2
D.1

Answer: D

Solution:

Solution:
Let o, o + 1 be roots



Then a+a+ 1 =Db = sum of roots
o + 1) = ¢ = product of roots
S b*—4dc=Qa+ 1) —dafa+1)=1

Question301

If both the roots of the quadratic equation x> - 2kx + k* +k— 5 = 0 are
less than 5, then Kk lies in the interval
[2005]

Options:
A. (5,61
B. (6, )
C. (=, 4)
D. [4,5]

Answer: C

Solution:
Solution:
Given that both roots of quadratic equation are less than 5 then (i)
AY axis
\ 0 / —as X axis
> X axis
N X=5

Discriminant =0

4k> - 4(k*+k-5)=0

4k*> —4k* — 4k +20 = 0

4k <=20=>k=5

(i) p(5) > 0
=f(5)>0;25—-10k+k’*+k—-5>0
=k*—-9k+20>0
=k(k—4)—5k—-4)>0
=>(k—-5)(k—-4)>0

=7 | | Z
4 5
Sum of roots
2
~_ b _ 2k
2a 2
=k<5
The intersection of (i), (ii) & (iii) gives
k € (-, 4)

(iii) <5

<5

Question302

The value of a for which the sum of the squares of the roots of the



equation x> — (a—2)x—a-1 = 0 assume the least value is
[2005]

Options:
Al
B.0
C.3
D. 2

Answer: A

Solution:

Solution:

Given equationisx* —(a—2)x—a—-1=0
sa+p=a—-2;ap=—-(a+1)

o +B% = (a + B)? — 20B
=a’-2a+6=(a—-1)°+5

For min. value of a® +B%, a—-1=0

= a=1

Question303

If z =x—iyandz% = p + iq, then ( I§+ %{) / (p* + ¢°) is equal to
[2004]

Options:

A. -2

B.-1

C.2

D.1

Answer: A

Solution:

Solution:
1
Giventhatz3 = p +iq
=z = p* + (iq)* + 3p(iq)(p + iq)
=x — iy = p° - 3pq® + i(3p*q — q°)
Comparing both side, we get
~x =p3-3pg® = % =p?—=3q¢®......... (i)

andy = q®-3p2q=> L =q*-3p2........ . (ii)

i
Adding (i) and (ii), we get

. X y _ 2 2 . X y 2 2y _
=4 L=-2p°-2 Sl =+ L)/ (pt+gl)==-2
p T q p q (p q) p"+q



Question304

Let z and w be complex numbers such that z + iw = 0 and argzw = m.
Then arg z equals
[2004]

Options:

51
A. T

B.

NH

c. 3o
II

D. 1

Answer: C

Solution:

Solution:

Given thatarg zw =11
=argz+argw =1I __
z+iw=0=z=—iw
Replace i by —i, we get

. ; I
1z =1iw=argz = 5 +argw

=argz = Bin- argz ( from (i))

2
argz = 3o
4
Question305
If |z2-1| = | z|® +1, then z lies on
[2004]
Options:

A. an ellipse

B. the imaginary axis
C. a circle

D. the real axis

Answer: B

Solution:

Solution:



Giventhat |22 —1|= |z|?+1=2" =1 % = (zz+ 1)
[ ]z |2 _ Zz]

=" - 1)(z° - 1) = (z+ 1)*(v2, — 2, = 2, — 2,)

=227t -2 -2+ 1 =72 +2zz+ 1

=72’ +222+72°=0

=(z+2z)?=0=2z=-2

=z is purely imaginary

Question306

If one root of the equation x” + px + 12 = 0 is 4, while the equation

x> + px + q = 0 has equal roots, then the value of °q is
[2004]

Options:
A. 4
B. 12
C.3
49
D. T
Answer: D
Solution:
Solution:
Given that 4 is a root of x> + px + 12 = 0

=216+4p+12=0=2p=-7
Now, the equation x* + px + g = 0 has equal roots.

D=0
=p’—4q=0=q= %= 44—9
Question307

If (1 — p) is a root of quadratic equation x> + px + (1 — p) = 0 then its
root are
[2004]

Options:
A.-1,2
B.-1,1
C.0,-1
D.0,1

Answer: C



Solution:

Solution:

Let the second root be a.
Thena+(1-p)=-p=>a=-1
Alsoa.(1-p)=1-p
=2(ax-1)(1-p)=0=2p=1["a=—-1]
S Rootsarea=—-1and1-p=0

Question308

If ( }J_’i)x= 1 then

[2003]

Options:

A.x = 2n + 1, where n is any positive integer
B. x = 4n, where n is any positive integer

C. x = 2n, where n is any positive integer

D.x =4n + 1, where n is any positive integer.

Answer: B
Solution:
Solution:
Given that
1+i\x (1+1)2]X_
1_1)—1=>[—1_12 =1
.2 S\ X
%) —1=()=1: .x=4n: nel*
Question309

If z and w are two non-zero complex numbers such that |zw| = 1 and
Arg(z) — Arg(w) = 7, then zw is equal to
[2003]

Options:
A -1
B.1

C. -1
D.i

Answer: A



Solution:

Solution: B
lzw| = |z|w|=|z|w|=]|zw| =1["|z]|=]z|]
Arg(zw) = arg(z) + arg(w)

= —arg(z) + argw = — %

['.'arg(E) = —arg(z)]

Szw = —1

Question310

The number of real solutions of the equation x* — 3 | x| +2=0is
[2003]

Options:
A.3
B. 2
C.4
D.1

Answer: C

Solution:

Solution:
Giventhatx* =3 |x|4+2=0=|x|*=3|x|+2=0
=(x| -2)(|x|-1) =0

=>|x| =1,2=2x==x1, £2

. No. of solution =4

Question311

The value of ' a ' for which one root of the quadratic equation

(a2 - 5a+ 3)x*> + (3a - 1)x + 2 = 0 is twice as large as the other is
[2003]

Options:

1
A —3

B.

wIN

C. -

winN

D.

W=

Answer: B



Solution:

Solution:
Let one roots of given equation be «
.. Second roots be 2a then

(x+2(x=3(x=21_—3a
a“—b5a+3
sa= 1738 )
3(a“ — 5a + 3)
and a.2a = 2o’ = 2;
a“—ba+3
1 (1-3a)* 1._ 2
9 (a’ - 5a + 3)° a’—5a+3
[from (i)]
(1-3a)? _
(a2—5a+3)
=09a’—6a+ 1 = 9a’ —45a + 27
2

=239%9a=260=>a = 3

Question312

Let Z , and Z , be two roots of the equation Z* + aZ + b = 0, Z being
complex. Further, assume that the origin, Z ; and Z , form an equilateral
triangle. Then

[2003]

Options:
A.a*=14b
B.a’=b
C.a’=2b
D.a*>=3b
Answer: D

Solution:

Solution:

Giventhat Z?+aZ +b = 0;

Z,+Z,=-a&Z,Z,=b

0,Z,, Z, form an equilateral triangle .0 +Z > +Z,>=0.Z ,+Z,-Z,+Z, 0
(for an equilateral triangle,

ZP+Z2)24+27=2.2,+2,2,+2.Z,)

=7 +2,=2,Z,

=(Z,+2,%=32,Z,

~a®=3b

Question313



If |z — 4|< | z — 2], its solution is given by

[2002]
Options:
A.Re(z) >0
B.Re(z) <0
C.Re(z) > 3
D. Re(z) > 2

Answer: C

Solution:

Solution:

Giventhat|z—-4| < |z—-2

Letz =x+ 1y

= | (x—4)+iy) | <| (x—=2)+iy]|
:(){—4)2+y2<(x—2)2+y2
=5x°—8x+ 16 <x*—4x+4 = 12 < 4%
=x > 3 = Re(z) > 3

Question314

z and w are two non zero complex numbers such that |z] = | w| and

Argz + Argw = i then z equals

[2002]
Options:
A w

B. —w
C.w
D.-w
Answer: B

Solution:

Solution:
Let|z]= |w| =T
nz=re®, w=re? where 0+¢=m

i(m— @) e

—ip = —re = —-w

~Z =re =re- e
[e™=—1 and w =re™ ']

Question315

The locus of the centre of a circle which touches the circle |z -z

1

=a



and |z — z,| = b externally (z, z, & z, are complex numbers) will be
[2002]

Options:

A. an ellipse

B. a hyperbola
C. a circle

D. none of these

Answer: B

Solution:

Solution:
Let the circle be |z — z,| = r. Then according to given conditions |z, —z,| =r+a ... (i)

|ZO—22| =r+b..... (ii)

Subtract (ii) from (i)
weget|z,—z|—-|z,—2z,| =a—D.

. Locus of centre z is [z — z,|— | z — z,|
= a — b, which represents a hyperbola.

Question316

If p and q are the roots of the equation x> + px+q =0, then
[2002]

Options:

B.p=0,g=
C.p=-2,q=
D.p=-2,q=

Answer: A

Solution:

Solution:
p+gq=-p=q=2p
andpg=q=q(p—-1)=0
=2q=0o0orp=1
Ifqgq=0,thenp=20
orp=1,thenqg=—-2.

Question317

Product of real roots of the equation t*x”+ |x]|+9 =0



[2002]

Options:

A. is always positive
B. is always negative
C. does not exist

D. none of these

Answer: A

Solution:

Solution:

Product of real roots = g = % >0, VteR
t

. Product of real roots is always positive.

Question318

Difference between the corresponding roots of x>+ ax+b =0 and

x°> + bx + a = 0 is same and a # b, then
[2002]

Options:
Aa+b+4=0
B.a+b-4=0
C.a—-b-4=0
D.a—-b+4=0
Answer: A

Solution:

Solution:

Let « and B are roots of the equation x* + ax + b = 0 and y and & be the roots of the equation x* +bx + a = 0 respectively
SJoa+pPp=—-a,ap=bandy+6=-b,y6=a

Given Ja —B| = |y -6 =(x—B)? = (y — 6)

=(a +B)* — 4B = (y + 8)* — 4y5

=a’—4b =b’ - 4a

=(a’-b?) +4(a—b) =0

=2a+b+4=0 ("a#b)

Question319

If a # B but o’ = 5a - 3 and Bz = 5B — 3 then the equation having a / B
and B / a as its roots is



[2002]

Options:
A.3x*-19x+3 =0
B.3x*+19x -3 =0
C.3x*-19x-3=0
D.x*—5x+3=0.

Answer: A

Solution:

Given that o® = 5a — 3 and 62 = 5B — 3;

=a & B are roots of equation, x* = 5%x — 3
orx’—5x+3=0

Sa+pBp=5andap =3

Thus, the equation whose roots are X and g is

B

XZ—X(%+%)+ §—E=O

2 2
% +1=0
or3x)—19x+3 =0

=>X2—X(




