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Complex Numbers and Quadratic Equations

Question 1.1f z? + z + 1 = 0, then the value of (z —I—%)4 + (z? + %)4 + (z* + %)4 +o 4 (2P + #)4 is:

Options: JEE Main 2026 (Online) 21st January Morning Shift
A. 162
B. 145
C. 128 (w+ 1)+ (w2 + L) F (P L)+
D. 175 (w®+ )
. 4
Answer: B /W > (u)k K _%)
2 w
Solution: X +X+1=0\ Kzgmiwguwl?w:?
\N2 k#3x¢wk+%:*l

25 1 4

Z(w’wF) =8(1+1+2%) +1
k=1

=145

Question2

Let z = (1 4+4)(1 4+ 24)(1 +3i) .... (1 + ni), where i = /= 1. If |2|?> = 44200, then n is equal to

JEE Main 2026 (Online) 24th January Evening Shift

Answer: 5
Solution:

Z="(1+4)(1+2i)(1 + 3i) . oo (14 ni)

[Z) = |(1 4 4)(1 + 20)(1 + 36) - . (1 + nd)|

|Z) = [1+4) - |1+ 24 - [1434] ... |1 + ni]

|Z|2 = |1 4|2 |1 4242 |1+ 3i|2. .. |1 + nid|?

|Z? = (12+12) (12+22) (124»32)...(12+n2){asz::eriy,\z\2 :mz+y2}
It is given that

|Z|? = 44200

(14+17%) (1+2%) (143%)...(14+n%) = 44200

44200 = 23 .52 .13 17

(1+1%) (1+2°) (1+3%) - (1+4%) 145 ... (L+n%) =2°.5%-13-17
solve some product terms

2-5-(10) - (17)- (26) ... (1 + n?) = (2)(5)(2 x 5)(17)(2 x 13)

this matches forn =5

so value of n = 5




Question3

If 22 + = + 1 = 0, then the value of (a: + %)4 + (m2 + %)4 + (:c3 + %)4 +o...+ (J:25 + %)4 is:
JEE Main 2026 (Online) 21st January Morning Shift

Options:

A.

162

145

C.
128

D.
175

Answer: B

Solution:

K =3z = v + ! =2
w3:c

1
w

25 1 4

Z(wk+—k) =8(L+1+2) +1
k=1 w

=145

Question4

Let z be the complex number satisfying |z — 5| < 3 and having maximum positive principal argument.

1912,
Then 34‘ é’fz +1126 is equal to:
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Options:
A.

20



26

C.

12

D.
16

Answer: A

Solution:

3 3 ;
= arg(z) = sin " (E) tan (Z) =z2=|"
4
=4 X (cosf+isinf) =4 x <—+i§)

5 5
16 12i
:?"'Tl = 5z=16+12i
5z-12\  (4+12) (1430
52i+16 ) (4+161) (14 4i)
52—12) V10
52+16 ) /17
2
34( 52"12) g1 20 _ 9
5zi + 16 17
Questions

LetS={2€ C:422+z=0}.Then ) |2/ is equal to:
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Options:



D.

3
16

Answer: D

Solution:

42=7=0
Letz=z+y

dz+iy) i tr—iy=0
42 — 4% + 8zyi +w— iy =0
42 — 4’ 4+ z = 0&y(8z = 1) =0

1
=y=0 = —
Yy or T 3

Ify=0,42>4+2=0

z:O,’Tl
21 =040.i |x#)>=0
22:7%+0’L ‘22|2:1—16
Ifm:%
1 1 3 V3
Ax — -4+ = =042 = — =4 >
e W rgTiTW =Y 8
L =l 1 3 .1
23 = 1t |z = —+ ==
ST T e Tea 16
_l ﬁ | |2_i+i_i
TR Tt M T 64 T ea T 16

Question6

LetS = {z:3 <[22 —3(1 +1)| < 7} be a set of complex numbers.

Then Min,cg | (2 + 5 (5 + 3¢))| is equal to :
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Options:

A.

w

ojor

0

[}8)

D.

3
2
Answer: D

Solution:

o

<o (

ofes
+
roes
.
~
IA
[SIEN]



Min distance = v/16 + 9 — %

3
|
|

| w

Question7

If 2 — @ + £,i=+/=1, then (220 — z')8 is equal to

JEE Main 2026 (Online) 23rd January Evening Shift
Options:
A.

1

D.
256

Answer: D

Solution:

N|§

ol

7=+

Convert into Euler form z = re® where r = |2| and = arg(z) = tan™! (£) if 2=z -+ iy.

r=ld=y/(F) + @) = fffHi=a

Since z lies in the first quadrant in the complex plane,
1/2
So, 6 = tan* L T
V3/2 6
z=¢'%

To calculate (22°F— i)S = ((ei%)201 - z) ’



, 8
- (61 CT Z)

Using De Moivre's theorem, et

= cosf +isinf

8
(z201 — i)S = (cos (20617T> + isin (—20617r> - z)
= | cos 6—71 + i sin & —1 )

B 2 2

Sincei=v-1=—=i2=-1=—=it=1=—=4i8=1

o (22 —4)® = 28 = 256.

Question8

LetS:{zEC:]z:—g”:land‘%‘:%},

Then Y |z|? is equal to :

zE S
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Options:
A.

413
398

385
D.
423

Answer: C

Solution:

2—8+42i
2+2i

Given,S={2€C: ‘ £-%

z=2

= land

-3

| =5=1

=z — 66 = |z — 21| — (1)

equation (1) represent z is a point which is equidistant from point (0,2) and (0, 6) so z lies on the line segment which is perpendicular bisector of the line segment
joining point (0, 2) & (0, 6).
If z = z + {4y then solution of equation (1) isy = % =4andz € R.

So, solutionis z = x4+ 4i & € R.



{0.6) 7

y=4
2) |

z—8+2i
z+2i

Solving ‘

Substitute z =« + 44

|z +4i =8+ 2| 3

lz+4i+2i 5
= 5|z + 6i — 8| = 3|z + 6

= 5|(z — 8) + 6i| = 3|o + 64

= 5¢/(z — 8)2 + 62 = 3122 + 62
Squaring

= 25 (224 64 — 16z + 36) = 9z% + 324
= 2522 — 400z + 2500 = 9z2 + 324

= 1622 — 400z + 2176 =0

= 2 — 25z + 136 =0

=22 17z — 82 +136 =0
=z(z—17) - 8(z—17) =0

= (z=17)(z—-8)=0

ne=17z=38

So set S contain two complex number z; = 17 + 45 and 2y = 8 + 44

To find Z 2 = |zl + |22

zeS
= 174442 4 |8 + 44|
=17+ 4% 487+ 42

=289+ 16 + 64 + 16 = 385

Question9

Let zbe a complex number such that |z — 6| = 5 and |z + 2 — 6i| = 5. Then the value of
2% + 322 — 15z + 141 is equal to :
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Options:
A.

61



37

C.
42
D.
50

Answer: D

Solution:

Letz=z+1y

|z — (a4 ¢B8)| = r represents a circle in the complex plane with centre at («, 8) and radius is r unit.

Cartesian equation

(o= )+ (y=6)? =

The equations |z — 6| = 5 and |z — (—2 + 67)| = 5 describe two circles with the same radius (r =

e Circle 1 : Center C; = (6,0)
e Circle 2 : Center Cy = (—2,6)
Cartesian equation
(x—6)2+y*=25 and (z+2)%+ (y—6)2=25
Expanding both:
o 22= 122436+ =25 = x>+y?-12x+11=0 )
e 22+ 4x+4+9° —12y+36=25=—= x>+ y>+4x - 12y +15=0
Subtracting the first equation from the second to find the common chord:

(4z — (—12z)) — 12y + (15— 11) =0
4x+1
3

16z —12y+4=0=—=4-3y+1=0=—1y=

Substitute y back into the first circle equation:

< 6)2 + (41)* = 25
(z = 6) 3

multiply both sides by 9

9 («® + 36 — 12z) + 162" + 8z + 1 = 225
2522 — 100z +.100 = 0

22 -4z +4=0

(x—2)>2=0=2z=2

putz=2iny = (4z +1)/3
y=(4x2+1)/3=9/3=3
soz=2+3t

calculate 2% + 322 — 152 + 141
Compute 2°

22 =222 = (24 34)(—5 + 12i)
= 10 + 24i — 15i + 363>
= —10+9i —36
=46+ 9;

Compute 2%
(2+3)2=4+12i+9i> =4 +12{ — 9 = ~5 + 12§
SO

2= 246+ 9i
322 = —15+ 361
—15z = —30 — 45¢

Add everything

(—46 + 97) + (—15+ 36i) + (—30 = 45) + 141

5).

. (d)



Real parts:

~46 —15—30+ 141 = 50
Imaginary parts:

9 + 36t — 45t =0

So 2* + 327 — 152+ 141 = 50

Question10

Let

A={ze€C:|z—2| <4} and
B={zeC:|z—2|+]|z+2|=5}.

Then the max {|z; — 22| : 21 € Aand z3 € B} is :

JEE Main 2026 (Online) 28th January Evening Shift

Options:

Answer: A

Solution:

Imagmary axis

i-2 0y 0.0
I

(-2.5,01 Real axis

Analyze Set A :
The set A is defined as {z € C : |z — 2| < 4}.
o This represents a circle (and its interior) centered at (2, 0) with a radius r = 4.

o The circle extends from z = =2 to = 6 along the real axis.



Analyze Set B :
The set Bisdefined as {z € C: |z — 2|+ [z + 2| = 5}.
¢ By the definition of an ellipse, the sum of distances from two fixed points (foci) is constant.
o Here, the foci are F(2,0) and F5(—2,0), and the length of the major axis 2a = 5, soa = 2.5.
¢ By the definition of an ellipse, the sum of distances from two fixed points (foci) is constant.
o Here, the foci are F(2,0) and F5(—2, 0), and the length of the major axis 2a = 5, so a = 2.5.
o The distance between foci is 2ae = 4, so e = % =0.8.
« The semi-minor axis b.can be found using b? = o (1 — e?) = (2.5)%(1 — 0.64) = 6.25(0.36) = 2.25, s0 b = 1.5.
e The ellipse is centered at the origin (0, 0) and extends from z = —2.5 to = 2.5 along the real axis.
To find max {|z; — 25| : 21 € A and 2z, € B}  This means maximize the distance between a point z; in the circle and a point z5 on the ellipse.
The furthest point in set A (the circle) is at the rightmost edge, z; = (2 + 4,0) = (6, 0).
The furthest point in set B (the ellipse) from z1 is-at its leftmost edge, z2 = (=2.5,0).

Maximum Distance |21 — 22| =[6 — (—2:5)| = |6 + 2.5 = 8.5 = 4L

Questionl1

Let x and y be real numbers such that 50 (% 7 %) =31 + 17¢,% = 4/ —1. Then the value of
10(x — 3y)is :
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Options:

A. 20

B. 31

C.35

D.75

Answer: D

Solution:

50 (757 = 1) =31+ 17i
We need to find 10(z — 3y).

First, simplify the fractions by rationalising the denominators.

2% _ 22(1-3i)
T+31 . (1+30)(1-37)

20(1-3) _ 22(1-3d)
1r9 10

= Z(1-30)

Similarly,

y _ y(1+2i
1-20 — (1-26)(1+2)

y(1+2i)  y(1+2i)
144~ 5

Now substitute into the given equation:

50 (£(1—3d) — #(1+2)) =31+17
Take % common inside:

50 +[z(1 - 3i) —y(1 +2)] = 31+ 175
10 [z(1 — 3i) — y(1 +24)] =31 + 17

Expand:



10 [z — 3zt — y—2yi] = 31 +17¢
10[(z —y) + (—3z — 2y)i] = 31 + 172
So,

10(z — y) + 10(—3z — 2y)i = 31+ 17¢
Now compare real and imaginary parts:
10(z—y) = 31

10(—3z — 2y) =17

Thus,

z-y=1

-3z — 2y = }—g

Now solve these equations.

From the first equation,

T=y+ %

Substitute into the second:

SB+3) -w=1

BB W=7

_ 17 93
=1t

—by =40 —11
y=r%

Then
A BEE Y
c--F+H
Now find:

Therefore, the value of 10(z — 3y) is

So, the correct option is IEI

Question12

Let the circles C : |z| = rand Cs : |z — 3 —4i| = 5, z € C, be such that C} lies within C.
If z; moves on C1, z2 moves on Cy and min |z; — 22| = 2, then max |z; — 22| is equal to :
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Options:

A.

12

B.

17



22
D.
24

Answer: C

Solution:

2| =r

OA=r

Step 1: Circle C1 : |z| = r has centre O(0, 0) and radius r (so. OA = r).

Step 2: Circle Cs : |z — 3 — 44| = 5 has centre at the point (3, 4) and radius 5.
Step 3: Distance between the centres is

OC =32+ 42 =5

Step 4: Since C, lies completely inside C', the minimum distance between a point z; on C; and a point 2, on C5 happens when the two points are on the same line
through the centres, on the nearest sides:

So,

minimum |z; — z3| =7~ (0C+5)=r—(5+5) =r—10

Given minimum |z; — 25| = 2, we get

=>r—10=2=r=12

Step 5: The maximum distance |z; — 25| happens when z; and z, are on opposite sides along the same line through the centres.
Then the farthest distance is

|21 — 25| =7+ (OC +5) = r+10

Substituting r = 12,

|21 — 22| =124 10 =22

Question13

z+3
2—1

Let z be a complex number such that |z + 2| = [z — 2| and arg (£3) = Z. Then |2|? is equal to:
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Options:
A.

9



~/ D.J‘S){(/
&§

olution: Q/ . 06
os\\ (</<</ §<’ > X » \“\6 N4

> We will use these one by one. Q/
g2 s & §<f<’ N4 P &,%\
slb\ﬁe =2ty \Q é Q/d
AN
C)Q)

|m+iy+2|=|m+z’y—02'\'° \
0630, %,\'\ Os\ 5

QO
} \/(x+2)2+yzﬁz—2)2+y2

"\Zkzxjc)e @h t its argument is —. ®® 6 ‘\ s\\
4 . () N\ O
@ (%g& number % @3{9&1 its real and imagina.@x‘!\s are equal and positive\%?ogether. ’\Q 5 \& /7 ~\-<
& & SR
Y 2 O D)



z+3 _ y—3i

e 5 8
z—i — y—1.7 y—1 y—1

Thus real part is

y—-1

and imaginary part is

|w

|

=
o LT
Since argument is T we need

imaginary part

— LS
real part = tan 45 1

So,

3

1 _
— =1

[

3 _
-3=1
y=-3
Therefore,

z==3

3. Find |2|?

2> = 0%+ (-3)* =9
So,

[9]

Hence, the correct option is Option A.

Question14

LetS={z€ C:22+ 42416 =0}.Then Y |z + v/3i[>is equal to :

ze S
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Options:
A.

42

B.

23

C.

27

D.

38
Answer: D

Solution:

Solve the quadratic equation first:
2 +4z+16=0
Using the quadratic formula,

—4+/16-64 ~44+/~48 —4444/3i .
1661 . VI8 BRIV 94 94/36

z =



So the set is
S = {~242v3i, —2 — 2v/3i}
Now we need to find
s lz+ V3l
That is,
|2+ 2V/3i +4/3i]2 + | — 2 — 2/3i 4+ V/3i?
Simplify each term:
1. For z = —2 + 2/31,

2+ V3i=—-243V3

Hence,
|—2+3V3i|> =(-2)* + (3v3) 2 =4+27 =31

2.Forz=-2— 2\/§i,

z4++/3i=—2—+/3i

Hence,

[=2 — V3i]? = (=2)2 +(—V3)? =4 +3=7
Therefore,

Yeslz+ V3P =381+7=38

So the correct answer is:

Option D

Question15

Let a,b € C. Let o, 8 be the roots of the equation z> +ax +b =0.1f 3 —a = /11 and
8%~ a? = 3i/11, then (8% — a3)2 is equal to:
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Options:
A.

160

176
C.
194
D.
187

Answer: B

Solution:

Given:

e a,Bareroots ofg®+azx +b=0

. ,Bfoc:\/ﬁ



o B2 —a? =311
‘We have to find (53 - a3)2.
Now,

B2 a? = (8- a)(+ )
Substituting the given values,
3iv11 = V11(B+ )

Since V11 # 0, we get
B+a=3i

Now use the identity

B —a® =(B—a)(B® +aB+a?)
So first let us find 8% + af + o?.
We know

(B+ a)r= B +a? +2aB
Also,

aff — (oo

Substitute the values:

a+ B =3, B—a=+11

Thus,
)2 (V11)® g _
aB = 3i 411 _ 9411:_20_:,5
Now,
o’ + B = (a+6)* —2p
So,

a®+p%=(3i)>—2(-5)=-9+10=1

Hence,

Ftaf+at=1+(-5)=-4

Therefore,

B —a=(B-a)(B+af+a?) = VIl (—4)=-4/11
Now square it:

(B —a?) = (74\/ﬁ)2 =16-11 < 176

So the correct answer is:

176

Hence, Option B is correct.

Question16
Let z1, zo € C be the distinct solutions of the equation 22 + 4z — (1 + 12¢). = 0.

Then |z1|* + |z2|” is equal to :
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Options:
A.

18



22
C.
29
D.
34

Answer: D

Solution:

Given the quadratic equation
2Z2+4z— (1412) =0

let its roots be z; and z,.

We need to find

212+ |2

Using Vieta’s formulas for

a2 +bz+c=0,

we have

21+ 22 = —% =—4

and

212y = & =—(1+12i) = ~1 - 12;
Now solve the equation to identify the roots.
22+4z—(1+12i) =0

Using the quadratic formula,

—441/16+4(1+12)

z= >
5 —4V20+48i
S 2

Now observe that
(6+4i)2 =36 +48i — 16 = 20 + 48:
So,

V20448 =6+ 41

Hence the roots are

7y = —HOHD g9

and
pp= O 59
Now compute their moduli squared:
|z12=1+2i2=124+22=5

|z2|2 =] —5—2i|2= (=5)2+(-2)2=25+4=29
Therefore,

|z1]2 4 |22|> =5+ 29 = 34

So the correct answer is

Hence, Option D is correct.

Questionl17



Let the set of all values of & € R such that the equation z(Z + 2 + i) + k(2 + 37) = 0, z € C, has atleast
one solution, be the interval [, 8. Then 9(a + ) is equal to:
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Options:
A.

-10

1013
D.

8v13

Answer: A
Solution:

Let

z=x+ 1y where z,y € R.

Then

zZ=z—1y.

The given equation is

2(Z+2+1)+k(2+3i) =0.

We have to find all real values of & for which this equation has at least one complex solution z.
First, simplify z(z + 2 + ):

2(Z2+241) =22+ 2(2+1).

Now,

2=z =2’ +4°

and

2(2+41) = (z +y)(2 + 7).

Let us multiply:

(z+iy)(2 +14) = 2z + iz + 26y + i%y

Since 32 = —1,

(2 +iy)(2 + ) = (2 — y) + i(z + 29).

So,

2(Z+2+14) =22+ y* + (22 — y) +i(z + 2y).
Hence the given equation becomes

(22 + 4 + 2z —y) +i(z +2y) + k(2 + 35) = 0.
Now separate real and imaginary parts:

(z? + 9% + 2z — y+ 2k) +i(z+ 2y + 3k) = 0.
Therefore,

2?2 ¥y? 2 —y+2k=0 and  z+2y+3k=0.
From the second equation,

3k=—(z+2y)

SO



— iy
k= 3.

Substitute this into the first equation:
a:2+y2+2cc—y+2(—%2y) =0.
Multiply by 3:

322 + 3y + 6z —3y—2z —4y =0
32% + 3y® + 4z~ Ty = 0.

Now complete squares:

3($2+%$)+3(y2—%y):0.

3le+3) - Hrs[w-9)-%] =0

So,

22 7\2 _ 65
(z+3) +-%) =%
This is a circle with centre

2 7
(-%%)
and radius
65

AR
Now,

_ z+2y
k=t

So we need the range of the linear expression x + 2y on this circle.

Let

S=x+2y.

For a circle, maximum and minimum of a linear expression occur at the extreme points in the direction of its normal vector.
At the centre,

s.--3+23 2+ E-4.

The vector corresponding to z + 2y is (1, 2), whose magnitude is

V12422 =4/5.

Hence the maximum variation from the centre is

radiusxﬁ:@.ﬁ:@:%ﬁ.

Therefore,

5 513 5 5v13
Sminzgf—ﬁ'y Sma.x:§+T
Since

S
k = —3

the interval for k is

_ Smax _ Smin
3 0 3 :

So if this interval is [, (], then

oo

o SmaxtSmin __ 23 10,
a+f=—=mg =73 T " 79-

Hence,
9(a+ ) =9(-4)=-10.
Therefore, the correct answer is

—10]|.



So, Option A is correct.

Question18

LetS:{ze@:z2+\@iz—3:0}.ThenZzsisequaltoz

z€S
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Options:

A.

162

B.

184

C.

262

D.

324

Answer: A

Solution:

R R

2
 —/6iEVE
- Mo vE
< @(ilfi)
a==Laiip=Lay

o= —7;/6 X \/iei”/47,8:+§ X \/57i7l’/4
o= —V3e* B = 4+/3e7 1/

a® 4 8% =81 e 481 ¢l(-27)
=81(1+1) =162

Question19

The number of values of z € C, satisfying the equations |z — (4 + 8i)| = 4/10 and
|z = (3 + 5i)| |2z = (5+ 11i)| = 4v/5, is :
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Options:

A.

0

B.



D.
4

Answer: B

Solution:

|z~ (34 53)| + |2 — (5 +113)| = 4v/5

So, S1(3,5)& S(5, 11) are two foci of ellipse, where 2ae = S; Sy = 2v/10&2a = 4v/5
=a=2V5,e= %&b2 = a? (1 7e2) gives b2 =10

& center of an ellipse is mid point of both focus

- center (4,8)

Equation of circle is |Z — (44 8i)| =+/10

= Ellipse & given circle are concentric \& radius of given circle is equal to length of minor axis of given ellipse

(3.50 (4.8) 5,10

= Two points which are common to both.

Question20

Let c, 3 be the roots of the equation z2 — ax — b = 0 with Im(a) < Im(8). Let P, = o™ — 8. If
Py = —5v7i,P, = —3/7i,P5 = 114/7i and P = 45v/74, then |o* 4 5| is equal to »
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Answer: 31

Solution:

We begin with the equations for the roots:
a+f=a

af =-b

Given:

P¢ = aP5 + bPy

Ps = aP4+ bP3

Using the given values:

For Pg:

45V/Ti = a x 113/Ti +b(-3v/7)i
Simplifying, we obtain:

45 =11a—3b (Equation 1)

For P5:



11v/7i = a(=3V/Ti) + b(—5v/Ti)
Simplifying, we obtain:

11 = —3a — 5b (Equation 2)
Solving these linear equations, we find:
a=3

b=-4

Now, we calculate ‘o/1 + 54\ using the relation:

at+ Bt = \/(a4 — BHZ+ 4(a’B)

From b = —4, we know:

af=-b=4  =a'pt = (ap)* = 4* =256
Substitute into the relation:

a' + gt = ./(—63) + 1024

=961 =31

Thus, a* + B*| is equal to 31.

Question21
Let integers a, b € [—3, 3] be such that a + b 5 0. Then the number of all possible ordered pairs (a, b),
z+1 w w?
for which | o ‘ =land| w z+w? 1 | =1,z ¢c C, where w and w? are the roots of
w? 1 z+w
z? + x + 1 = 0,is equal to .

JEE Main 2025 (Online) 29th January Evening Shift

Answer: 10
Solution:

a,bel,-3<a,b<3,a+b#0

|z —a|l =|z+ 8]
z+1 w w?
w 2+ w? 1 |=1
w? 1 z24w
z z z
= w z+w? 1 =1
w? 1 24w
1 1 1
>z w . z4+u? 1 |=1
w? 1 zZ+w
1 0 0
>zw z+w-iw 1—w =1
w? 1—w? 24+ w—w?
=22=1
=z =w,w’1
Now
[1—al=]1+D|
= 10 pairs

Question22



LetA={2€C:|z—2—i|=3},B={2€C:Re(z—iz) =2} and S= ANB.Then Y, ,|2|*is
equal to .

JEE Main 2025 (Online) 4th April Morning Shift

Answer: 22
Solution:

Letz =z 44y
z—2-i|=8=(z—2)%+(y—1)2=3?

Re(z—iz) =Re(z +iy—iz+y)=z+y=>z+y=2
:A:{(m,y):(m72)2+(y~1)2:32,m,y6R},
B={(z,y):z+y=2}

sz-2=-y=¢ +(@y-1)>=3

=2 - 2y-8=0=y" —y—4=0

y1+y2 = 1L,y1y2 = —4

=i+

= (1 +y2)2—2y1y2 =9

S +zy=4(y1+9) =3,

T2y = (2-y1)(2=y2) =4 - 2(y1 + 92) t Yy = —2
=z} +a}= (21 +2)* — 2z125 = 13

8 = {(z1,91), (z2,92)}

= 3002 = (2 +4d) + (23 +13) =22

ze8

Question23
n

If o is a root of the equation 2z +z +1 = 0and Y (ak + ﬁ)z = 20, then n is equal to
k=1
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Answer: 11

Solution:

a is root of equation 14+ z 4+ z? = 0, = w or w?

ak+i 2:a2k+i+2—wk+i+2
ak a2k o wk
4,3 divides k
1, 3 does not divide &
n 2
& 1
Z(a +—k> =20
=1 p
A4+144)+(14+1+4)+(1+1+4)+(1+1)

& 1
= Wfp— 2=
w

=
=20
= n=11

Question24

Let 21, z2 and z3 be three complex numbers on the circle |z| = 1 with arg (z1) = -, arg(z2) = 0 and
arg (z3) = T.M |212y + 2223 + z321]2 = a+ BvV2,a; 8 € Z, then the value of o + 52 is :
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Options:

A. 41

B: 29

C. 24

D. 31

Answer: B

Solution:

To solve the problem, we start with the given information about the complex numbers 21, 22, and z3, which lie on the unit circle |z| = 1. Their arguments are as
follows:

arg(z1) = —
arg(z2) =0
arg(zs) =

Thus, the complex numbers can be represented as:

—iz 1 i
Z1=e i = — — 1
! V22
29.=€"0=1

i 1 i
23 =€"1 = —= + —
3 V2 P

Next, calculate the conjugates needed:

Za=1

5. — L _ i
BTR
5 —uh\J i
Aa=st A

We need to evaluate:
2129 + 2223 + 2321
Calculate each term separately:

i

an=(54%)1=% %

o 9 A i
2% =1 (5 - 75) v

P (5 WRTER S SOR (O SR A SN € ) S =15 S
wei= () (Fig) =t =242 =
Sum the evaluated terms:

5 : s (L _ i I
21Z2+2223+2321f(\/§ ﬁ)+(ﬁ \/E)+Z
Simplify:
=V2+4i V2 =V2+i(1 - V2)

Calculate the modulus squared:
2
[VZ2+i= V2)| = (v2)? + (1 - V2)?

=24 (1-2v2+2)=5-2V2

Thus, the expression |21Zy + 2223 + 2z321|* simplifies as follows:
a=5

B=-2

Finally, compute o + %

o+ 82 =52+(=2)"=25+4=29

Therefore, the value of o + 52 is 29.



Question25

Let the curve z(1 + ¢) + 2(1 — i) = 4, z € C, divide the region |z — 3| < 1 into two parts of areas o and
B. Then |a — | equals :
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Options:
Al+ 3
B.1+ %
C.l+ %
D.1+ %
Answer: C

Solution:

G\o)3 0

Letz =2 41y
(z+iy)(1+i)+(z—iy)(1—13) =4
ct+izxtiy—y+tr—ix—iy—y=4
2¢ —2y=4

T—y=2

z=3|<1

(@—3)*+y* <1

Area of shaded region = I —1a=

Area of unshaded region inside the circle
3 5 1 3r 1

=12 =11 = "1 =
FEE 12

. 3 1 T 1
.. difference of area = (T + E) — (Z - 5)

iy
=LY1
5 ¥

Question26

Let | 22;1 ‘ = %, z € C, be the equation of a circle with center at C. If the area of the triangle, whose
vertices are at the points (0, 0), C and (q, 0) is 11 square units, then o equals:
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Options:
A A
B. 100

c. &

D. 50
Answer: B

Solution:

Z%i
22+
z—i

Z+ 3

Wl W

i
T =1y + 5‘
9(x®+ (y+1)?) =4 (2" + (y—1/3)?)
922 + 992 + 18y + 9 = 4a® + 4° —dy + 1
522 4 5y + 22y +8 =10

3lz —iy—i| =2

22 8
@y’ Tyt =0

5775

centre = (0,—1?1)

0o o0 1
s0 —11/5 1||=11

«a 0 1

2

= <7%a> =(11x2)*
= o’ =100
Question27

The number of complex numbers z, satisfying |z| = 1 and |
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Options:
A8

B. 10
C.4
D.6

Answer: A

Solution:

ISR



2 =1

> |2+ () =1
Letz =z + 4y

= @ +iy)’ + (z —iy)*| =1
= 22% — 27| =1

= ‘m2fy2| :%

£

2
andz2+y2:1

:>x27y2:

=

Case: 22 —y? = 3

= 4 points

Casell: 22 —y2 = =%

= 4 points

Hence, we get 8 complex numbers.

Question28

If o and J are the roots of the equation 222 — 32— 2i = 0, where i = v/ —1, then

16 -Re <—°‘19+§iigi;+ﬁ n) ~1m (40‘1%5?1;2% = > is equal to
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Options:
A 441
B. 312
C. 409
D. 398

Answer: A

Solution:



Sol. 222 —32—-2i=0

/_1_3
a 2
1 9
2 :
= a —5—21—1
1 9
2 -
=« —5—21 1
9 . 5 1
:>Z+2l:a 5
é%f4+9i—a4+i72
49 . 4 1
:>E+91—a JrJ
Similarly

49 oo, 1
= 16 +9=0"+ F
al® 4819 4 ol 4 gt ol (ot + L) + B (ﬂ‘* + %)
al® + p1s - alb 1 gl
(@ + %) (3 +5)

Im =9
Ans. 441

Question29

Let O be the origin, the point A be z; = v/3 +21/2i, the point B(z2) be such that v/3 |z2| = |21| and
arg (z2) = arg (z1) + 4. Then
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Options:
A. area of triangle ABO is 4
. . A
B. area of triangle ABO is NG
C. ABO is a scalene triangle

D. ABO is an obtuse angled isosceles triangle

Answer: D

Solution:

. 9 &zl — L
a=V3+2V2% L=

given arg (;—f) =z

bl

=12 i®)
|21

U (V3 +2v/2i) (V3 +1)

B 2

& (3—2v2) +i(2V6+ V3)

O 2/3

Now,



(342v/2)+i(2v6-V/3)

21— 29 = 7

21 = 22| = |22| = AABO is isosceles with angles %, I &2

Question30

If o + i and 7 + i6 are the roots of 22 — (3 — 2i)z — (2i — 2) = 0,i = +/—1, then ary + 3§ is equal to:
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Options:
A.
2

B.

D.
2

Answer: A

Solution:

22— (3—-2)z—(20—2)=0
(3=24) £ /(3 —29)2 — 4(1)(=(2i — 2))

xr =

2(1)
. (3-2)++/9—-4-12i+8i -8
N 2
_ 3-2i+V/3-4
——
3204 4/(1)2+ (20)2 — 2(1)(24)
B 2
_3—2i4 (1-2i)
2
3-204+1-2i 3-2i—1+42i
T
2 o 2

=2—2iorl+0i
So ay + B3 =2(1) + (=2)(0) = 2

Question31

Let |21 — 8 = 2i| < 1and |z — 2+ 6i| < 2, 21, 22 € C. Then the minimum value of |z; — 22| is :
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Options:
A.

3
B.

10
C.

7

D.
13

Answer: C

Solution:

B(2, 6)

'+ AB =100 =10
.'.‘Z1—Z2‘ =10—-2—-1=7

min

Question32

Let z be a complex number such that |z| = 1. If 2;—? = kz,k € R, then the maximum distance of
k + ik? from the circle |z — (1 + 24)| = 1is :
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Options:
AVB+1
B.3
C.v3+1
D.2

Answer: A



Solution:

2+ k2z
— —kz
k+z
=2+ kz=k2+kz
= 2+ k|2|? (z2= |22, |2] = 1)
=2=k
Sk kS =244
The maximum distance is

=4/(4—2)+(2—1)2 + radius

Question33

Let z € C be such that % = 2 + 3i. Then the sum of all possible values of z? is :
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Options:

A. =19+ 2i
B.—-19 -2
C.19—2¢
D: 19+ 23

Answer: B

Solution:

2243 =22—4+42i+3iz—6i—3
224+3i=(22-7) +i(3z~4)
22— (2+3i)z+ (T47) =0



This is a quadratic in z.

zZ1+ 29 =24+3i

21+ 2, =T+Ti

z% + z% =(z21+ 22)2 — 22129
=(2 4 34)* < 2(7 + 74)
=4-9+12{—14 — 144

=192
Question34
3 2
If z1,22,23 € are the vertices of an equilateral triangle, whose centroid is zo, then > (zr — z0)
k=1
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Options:
A.0

B. 1

C.i

D. -i
Answer: A

Solution:

20 =211+ 23+ 23

3
2 2 2 2
2 (zk — 20)" = (21 — 20)” + (22— 20)" + (23 — 20)
k=1
Let 2 is origin = z1, 22, 23 lies on a circle having |z0 — 2;| = R

= R€Z2ﬂ/322 2 Rez47r/3Z3 _ Rezﬁﬂ/S

S22 A= R [ei47r/3 1 eiST/3 +ei127r/3]

=0

3
3 (= 29)” =0
Question35

Let the product of w; = (84 ¢) sin@ + (7 +4¢) cos § and wy = (1 + 8¢) sinf + (4+ 73) cos 6 be a + 0,
t = +/—1. Let p and q be the maximum and the minimum values of a + [ respectively. Then p + q is
equal to :
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Options:

A. 130

B 150

C. 160

D. 140

Answer: A

Solution:

w1 = (8sinf + 7 cos 0) + i(sin § + 4 cos 6)
wy = (sin@ + 4 cos 6) + i(8sin g + 7 cos 6)
a=/(8sind + 7cosf) + (sinh + 4 cosb)
—(sin@ + 4 cos6) + (8sinf +7cosf) =0
B.= (8sinf + 7cos0)? + (sind -+ 4 cos 0)?

= 65sin? 6 + 65 cos? 0 + 56 sin 26 + 4 sin 26
= 65 4 60sin 26

(@ + B)max = 125=p

(a+ﬁ)min:5:q

p+q=130

Question36

Among the statements

(S1) : The set {z € C — {—i} : |2| = 1 and Z is purely real } contains exactly two elements, and

(S2) : Theset {z€ C — {—1}: |2/ =1 and Z} is purely imaginary } contains infinitely many elements.
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Options:

A. both are incorrect

B. both are correct

C. only (S2) is correct

D. only (S1) is correct

Answer: C

Solution:

z— Z+1

z4+i . z—i
=2Z2—iZ—tz—1=2Z2+zi+iz—1
=2z+2z=0

=2x=0

= =0 (y-axis)

ol =1
z=1 (z# —iisgiven)

Statement 1 is incorrect



z—1 z—1

z2+i  ZH+1.
=z2z—2Z+2z—1+2z—2+2z—-1=0
=z2z=1

=|z|=1

Statement 2 is correct

Question37

If the locus of z € C, such that Re( <% ) + Re < ;

2z+1
%‘;b is equal to :

22—_11 ) = 2, is a circle of radius r and center (a, b), then
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Options:

A.

16

B.

24

C.

12

D.
18

Answer: D

Solution:

Re (&%) + Re (#%) =2

Here,gz;fi: (;le) =2
1 1
—Re(5%) +Re (5%) =2

:2Re(%):2:r{e(%):1

Letz =2z +1y
(z—1)+iy | _ (z—1)+iy)z —i(y+1) | _
e<2z+i(2y+1)>*1:>Re{(2m+i(2y+1)(2x4(2y+1)) -

2z(x — 1) +y(2y+1)
422 + (2y + 1)2
=222 —20+ 20 +y=4a’ + 47+ 1+ 4y
=20 422 +3y+ 2z +1=0

3.1
s+’ +at sy+-=0

27 2
e - (=L =3 _\/1+9 1 5
I O A B A I S TR R
s -3 ., 5
=— b= — = —
T T T 1
1528 =15% (F) x (F) x £ =18

Question38



Let A= {60 € [0,2n] : 1 + 10Re (225%1508) — 0}, Then _ 6? is'equal to
OcA
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Options:

872

Answer: A

Solution:

cos @ — 3isinf
..z+7 = 2Re(z)

2cosf +isinf  2cosf—isinf -1
cosf — 3isind = cosf-+ 3isinh (ﬁ)
(2 cos? @ — 3sin? 0) + (2 cos? 0) — (3 sin? 0) -2

9 ..
1+10Re( cos&+zsm9>

cos? 6 + 9sin’ @ 10
2cos? 0 — 3sin? 4 _ -1
cos2 O+ 9sin2f 10
= 20cos’ 6 — 30sin® 0 = — cos® 0 — 9sin® 0
21cos?0 — 21sin’6 = 0

= cos20=0
sy T 37 5r Tn
2 2 3 R 2 2 2 2 2
o w97 25w 497 84mx" 21w
> = T e - % - 4
Question39
IfS={z€C:lz=i|=|z+i|=|z—1[}, then, n(S) is:

[27-Jan-2024 Shift 1]
Options:
A.

1



Answer: A
Solution:

z—i= |[z+1|=|z=1

(Lo

Ce
(0,=1)

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

Question40

If o satisfies the equation x> +x+1=0and a+ a)7 =A+ Ba+ Caz, A,B,C>0,then 53A—-2B-C)is
equal to

[27-Jan-2024 Shift 1]

Answer: 5
Solution:

Y+r+l=0=2x=w ol=a
leta=w

Now (1+a) =~ =-el=1+w
A=1B=1,C=0

~53A=2B-C)=5(3-2-0)=5

Question4d1

Let the complex numbers o and 1/a lie on the circles © % =+21412 2" =16 respectively, where zg= 1 + i.
Then, the value of 100 |o|? is.

[27-Jan-2024 Shift 2]

Answer: 20

Solution:



lz—z,["=4
= (a=z)a—z) =4

_ _ s
2aa—az;=zatlz =4

ﬁlalg—ago—zacZ:?_ ............... (1)
=z, =16
= l—zu} ( 1—20} =16

(23 [
= (1-oz)(1-oz,) =16 | af’
= 1-az,~az,;+|al |z =16 a
=1-az,~oz,=14)af ........(2)

From (1) and (2)

=100|al* =20

Question42

If o, B are the roots of the equation, x> — x — 1 =0 and S, = 2023a™ + 2024p", then

[27-Jan-2024 Shift 2]
Options:

A.

2851, =811 +S1o

B.

S12=811 %S0

C.

2811=S12+ 81
D.

S11.=S10 S12
Answer: B
Solution:
©—x—1=0

S, = 20230 + 2024f"
S,_, S, ,=20230" ' +20245° ! +20230" 7 +20245°7*

n—2

= 2023671 + o] <2025 [1 + 8]

=20236" " [¢?] + 2024854
=2023a"+ 20244

S,.,7S,.,=5

n 2 n



Question43

If z=

P | =

~2isis'such that [z+ 1|=az+f(1+i).i=V=] and a. SER , then a+ fis equal to

[29-Jan-2024 Shift 1]
Options:

A

4

B.

D.
-1

Answer: B

Question44

Let a, p be the roots of the equation x2 — x +2.=0 with Im(a) > Im(f). Then af + ot + B4 — 502 is equal
to

[29-Jan-2024 Shift 1]

Answer: 13

Solution:

o —a“—ﬁ"‘— Sa’
=a'a—-2)+at - 501+ (52"

= a5+ F 4844
=o(a=2)—a' S5+ p-2-48+4
=20 —5aE=3f+2

= da(a—2)—5a*—38+2
=—Ta’+4a—38+2

= T(a—2)+4a~38+2

=—3a-38+16=-3(1)+16=13

Question45

Let r and 0 respectively be the modulus and amplitude of the complex number z =2 —i (2 tan 5a/8),
then (1,0) is equal to



[29-Jan-2024 Shift 2]

Options:

A.

(2 sec 3—H, S—E)
8

B.

(ZSQC%T %T)

C.
( 2 sec 5—'7{, 3—”)
8 8
D.
( 2 sec &, 11z )
8 8
Answer: A
Seolution:

z=2—f[2mn%”} =x+i( let )

r= ‘,/x3+3,-2&6'=ta.n_1 A
x

r= \/(2)2+ [2rm5§]2
= ‘2sec %‘= ‘25@6(?{— %H

=2 sec 3z

Question46

Let a,p be the roots of the equation x2=46x + 3 = 0 such that Im(a) > Im(p). Let a,b be integers not
99

oo =3%a+ib), i= VoLl
divisible by 3 and n be a natural number such that / oI IV Then n + a + b is equal to

[29-Jan-2024 Shift 2]

Answer: 49

Solution:



= Vex+6=0

Z
=3¥1+9

A aas(a_ﬁ)_34g(e:99§) A5

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

~ntatbh=49-1+1=49

Questiond7

Let the set C={(x, y) | x* — 2" = 2023, x, y € N}.
Then I (x+y)isequalto
y)ec

[29-Jan-2024 Shift 2|

Answer: 46

Solution:

F=2=2023
Sx=45y=1

Y (x+y)=16.

el

Question48
If z=x+ iy, xv £ 0, satisfies the eguation Z+iz<0, then | is equal fo :

[30-Jan-2024 Shift 1]

Options:
A.

9

1/4



Answer: B

Solution:
z2 = —1'2

2’| = | izl
|l2%="] 2|

zf-lz1=0
Lz ](zl-1)=0

z| =0 (not acceptable)

Question49

If z is a complex number, then the number of common roots of the equation 2985+ 7104 1=0and 23 +
222 +2z+1=0,is equal to :

[30-Jan-2024 Shift 2]
Options:

A.

1

D.
3

Answer: B

Solution:

1983 100 3 2
2471 =0 & +27+2:+1=0

G+ 1)@ -z+1)+2z(z+1) =0
(z+1)(Z+z+1)=0
= z=-1, z=w, w?
Now putting z = —1 not satisfy
Now putz=w
= w®rw!®eq
= wAw+l=0
Also, z=w"
e “'3970_'_“'200_*_1
= wtw +1=0

Two common root



Question50

If o denotes the number of solutions of |1 —i|x=2x and f =

(] T i 1=V Vz—i) .
'  Where z= Z(1+i)* . ).1=V—1,then
[ a;‘g(:)] 4 ( Vr+i  1+Vri

the distance of the point (a, p) from the line 4x — 3y =
7is

[31-Jan-2024 Shift 1]

Answer: 3

Solution:

(V2Y=2"=2x=0=a=1
Vi—m—i-Vi Vr—i-ai-Vx

z= Za+gyf
4 T+ 1 1+x

= %i(1+4f+6;2+4i3+1)
= 2

g2,
T

2

Distance fram (1. 4) to 4x—3y=7

Will be 2:3

Question51

- 4z, =5and - +2° =204 15i. Then |-+ - ' equals-
Let z; and z; be two complex number such that *' - b j V)b

[31-Jan-2024 Shift 2]
Options:
A.

303
75

15V15
D.
253

Answer: B

Solution:



zytzy =5
2,0 +2, =20+ 15i

3 3_ 3
z +zy =(z; T 2,) —3z2,(z, +z,)
2042, =125-32,-2,(5)
=20+15i=125— 1522,

= 3z,z,=25-4-31

= 37,z,=21-31
=z-2,=7—1

= (21+22)2 =25

=z 4z, =25-2(7—4)

= 11+2i
(g +2,))Y =121-4+44i

4, 4 a2\ oA

=z tz, +2A7T-i =117+44
=z, 42, =117+ 44i —2(49- 1 - 149)

= |zl4+ z;'| =75

Question52

Let a, p € N be roots of equation X2 —70x + A= 0, where A/2, /3 & N. If A assumes the minimum
possible value, then

(Va—1+Vg—1)(A+35)
la—Al

is equal to :

[30-Jan-2024 Shift 1]

Answer: 60

Solution:

L-T0x+1=0
a+B=70
af =1
~a(70=a)y=1
Since, 2 and 3 does not divide 4
ta=3,8=63,1=325

By putting value of o, 5. 4 we get the required value 60 .

QuestionS3

The number of real solutions of the equation x(x2 +3x|+5x—-1|+6x—-2|)=01is



[30-Jan-2024 Shift 2]

Answer: 1

Solution:

x=0 and ¥ +3x|+5x—1|+6x-2| =0
Here all terms are +ve except at x=0
So there is no value of x

Satisfies this equation

Only solution x=0

No of solution 1 .

Question54

ax’+2(a+ 1)x+9a+4 )

, 20, Vx € R.
Let S be the set of positive integral values of a for which X832

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+1)x+9a+4¢ 0 vxER

~a<0

Question55

ForO0<c<b<a,let(a+b—2c)x +(b+¢c—2a)x+(c+a—2b)=0and a#1 be one of its root. Then,
among the two statements A

(D) If a € (—1, 0), then b cannot be the geometric mean of a and ¢



(D) If a € (0, 1), then b may be the geometric mean of a and ¢

[31-Jan-2024 Shift 1]

Options:

A.

Both (I) and (II) are true
B.

Neither (I) nor (II) is true
C.

Only (1) is true

D.

Only (I) is true

Answer: A

Solution:
f)=(a+b—2c)+(b+c—2a)x +(c+a—2b)
f(x)=a+b—-2c+b+tec—2a+tc+a—2b=0

f)y=o0

cta—2b

atb—2c

_ c+ta—2b
a+b—2c

s l=

If -1<a<0

c+a—2b <

—1g £ra"<o
atb—2c

0

a+te
b+e<2a and b>

therefore, b cannot be G.M. between a and c.
If, 0<a<l1

c+a—2bq

0<
atb—2c

arTc

b»cand b =——
2

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

Question56

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



[31-Jan-2024 Shift 2]

Options:
A.

2

B.

more than 2

C.

1

D.

0

Answer: D
Solution:

Take ™ * =1t > 0)

=t -2t-2=0

Sth-2t+1=3

S (t-1)7=3

=t=1xV3

=t=1+1.73

=t=273 or —0.73 (rejected as t>0)
= c*=273

= logeemx =log,2.73

= sinx=log2.73>1

So no solution.

Questions57

Let a,b,c be the length of three sides of a triangle satisfying the condition (32 + bz)x2 —2b(a+c¢).x+ (b2
+ cz) = 0. If the set of all possible values of x is the interval (a, ), then 12(0!2 + [52) is equal to

[31-Jan-2024 Shift 2]

Answer: 36



Solution:

(@ + bl =2bla+ e +b2 +et =0

= a =2abx # b7+ bx" —2bex+c* =0

= (ax— b +(bx—c)'=0

=ax—b=0, bx—c=0

=a+b>c b+c>a e+a>b
atax>bx ax+bx>a ax’+a>ax

3 N 3
atax>ax” axtax r*a xX —x+1>0

x-x-1<0 x¥+x-1>0 always true

1-V5 1+V5
2

<x<
2

-1-v5 —1+v5
2

O o
2

X<

V51 VE+1

<x <
2

=

12(a* + ) :12( —(ﬁ_l)‘:(‘gﬂ)h] =36

Question58

LetS={z€C:|z—1|/=1 and (\2-1)(z+2)-iz—2z)= 242}, Let Z1,Zy € S be such that

zi| = max Jz/ and z, = min|z . Then V2s,— . equals :

zZES zeS

[1-Feb-2024 Shift 1]

Options:
A.

1

D.
2

Answer: D

Solution:



LetZ =x+1y

Then (x— 1) +y'=1— (1)

(V2 — 1)(20) —i(2iy) =2V2
= (V2-1x+y=v2-(2)

Solving (1) & (2) we get

1
2-V2

On solving (3) with (2) we get

Eitherx=10rx=

= (3)

Forx=1=y=1=7Z=1+1

& for

_ 1 s RV i
R s S A
Now

I\/Z_zl—zzlz

=I(%—l]\ﬁ+f—(l+i):2

=(v2)?

Question59

LetP={z€C:|z+2-3i|<l} and Q= {z€ C: z(1+i)+z(1—i)<—8}. Letin® N'Q, | z— 3+ 2i| be maximum and minimum at
=, and =, respectively. If |-, "+ 2z " = a+ V2, where a, § are integers, then a+ 8 equals [1-Feb-2024 Shift 1]

Answer: 8

Solution:

K r g xty=I=0(L)

(L) x—y+4=10 (3-2)

Clearly for the shaded region z; is the intersection of the circle and the line passing through P(L) and z, is intersection of line L & L,
Gircle - x+ 2+ @ -3 =1

Liixty-1=0

:L2 x—y+4=0

On solving circle &L, we get

On solving L, and z, is intersection of line L, &L, we get z, - [ _73 %}
z [+ 20,/ = 14+ 5V24 17

=31+5v2

So a=31
B=5

a+f=36



Question60

If z is-a complex number such that |z| > 1, then the minimum value of |z~ %(3 +41)| is:

[1-Feb-2024 Shift 2]

Options:

A.

5/2

B.

2

C.

3/2

D.

None of above

Answer: D

Solution:

Min. value of ‘z— % +2i

is actually zero.

Question61

Let s= {.TER:('\/_?TJr\/Q_}qu(-\/’JTf\/z_)x:lD}

Then the number of elements in S is :

[1-Feb-2024 Shift 1]

Options:
A.
4

B.



2

D.

1

Answer: C

Solution:

(V3+V2) +(V3-V2) =10
Let (V3+v2) =t

t+ 110
t

£-10t+1=0
_ 10=Vv100-4
2

=526
(V3+V2) = (V3 £ V2

x=2 or x=—2

Number of solutions =2

Question62

Let a and P be the roots of the equation px2 + qx — r =0, where p #0. If p,q and r be the consecutive
terms of a non-constant G.P and 1/a + 1/p + = 3/4, then the value of (o — B)2 is :

[1-Feb-2024 Shift 2]

Options:
A.

80/9

Answer: A

Solution:



px2+qx—r=0
p=A.9g=AR, r=AR’

A+ ARx AR =0

PR —R =0
A K3
a f 4
a*f_3_ “R_3_, 4
E 1:: —_R}' 4=>R 3
2 8 2 yo2 2o 16
(@=pY =(a+p) —40p =K'~ 4(-R) =5 3)
=80/9
Question63
200 199

Letp,qERand(l—\/gi) =2 (p+iq),i=\/:Thenp+q+q2 andp—q+q2 are roots of the

equation.
[24-Jan-2023 Shift 1]

Options:

2 _
A.x"+4x—-1=0

2 _
B.x"—4x+1=0
C.x*+4x+1=0

2 _
D.x*=4x—-1=0
Answer: B
Solution:
(1 -3 =2 (p +iq)

200 . T 200: 199 .
2 (cosg isin §) 277 (ptiq)
I R AN
23715 ) -pia
p=-1,9=—3
a=p+q+q2=2*\/§
B=p=q+q =2+3

=4

=1
equation X —4x+1=0

Question64
3
1+sin 2—97t+ic052?7t
The value of =N is
1+sin En—icos Fn

[24-Jan-2023 Shift 2]
Options:

A. _71(1—i\/§)



B. 1(1-1\3)
C 53 -)
D. 1(V3+i)
Answer: C

Solution:

s 2w, . 2n
Let =+ ==
sin 9 icos ) z
3

(l+z)3: l+z \>_ 3
1+z L

1+
z

3
= (i(cos %t—isin %))

=*'(cos 2—T[fisin 2—“) =*i( _—lfi ﬁ)
3 3 2 2

o P
= —2—(\/3 i).

Question65

Let 5 2+ 3i and z,= 3 +4i. The set

2 2
| =nml

2
‘ —Z—Z

S= {ZEC:|z—Z1

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:

(x=2)+(y=3")—((x=3-(y-9H) =1+1
=2>xty=7

Question66

z—2i
z+i

Let z be a complex number such that =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:

(z—2i)(Z+2i) = 4(z+i)z 1)

22+ 4+2i(z—2) = 4zz+ | +i(z—2))
32z 6i(z=2)=0

X+ y2 = 2iQ2iy) =0

)(2+y2 +4y=0

Question67

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

7, =X, +iy,

2, =X%Y,;

Re(z,z,) =xx,~yy,=0
Re(z, +z,) =x,+x,=0
x,&x, are of opposite sign
y, &y, are of opposite sign

Question68

Let o =8—14i, A = {zec: az—5=1} and B={zE€C:|z+3i| =4}

7 —(2)*= 112
Then y (Rez—1Imz)is equalto

z€ANB

[29-Jan-2023 Shift 2]

Answer: 14

Solution:



a=8-14i
zZ=x+1iy
az = (8x + 14y) +i(-14x + 8y)
z+z=2x z—z=2iy

. 2i(=14x+8y) L
SetA Sy - 112)
x=Hy+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, Y (Rez—-Imz)=4-(=3)+(0-(-7)=14
2€ANB

Question69

Letz=1+iandz, = _1+iz_, Then arg(z,) is equal to

z(1-2)+ -
z

[30-Jan-2023 Shift 1]

Answer:.9

Solution:

1+i
-7+ L
VA
1+i(1=1)

. . 1
L-i)(1—1—i)+ ——
R
2

(1 —i)—i)+ %
2+i _ 4+2i
=3i—1 =3i—1
_ —(4+2)@Ei—-1
Gy -1y’

3
Arg(zl) = Tn

1+i—i

12 e 12,30
. 7targ(z‘) nX 7] 9

Question70

Forall 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:



Letw=z+ e 4e + lefie
z 4

Sw= %cosﬁ*—i %sine

2 2
So locus of wis ellipse —2 S+ Y ~=1
(7)) (%)
4 4

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

Question71

The complex numberz= __i-! _jsequal to:

T, .. T
cos§+1sm =

3
[31-Jan-2023 Shift 2]

Options:

St ... Sm
N, o 4 on
A. Z(COS B 1S1In 12)

T T
B.cosﬁ isin 5

T L T
C.\E(cosﬁ-l-lsm ﬁ)

. 5Sm_ ..o Sm
D.\/EI(COSE 1Sin 12)

Answer: A

Solution:

—+ =i

T 1,3
32 2

%9,
iii_x l2 A\ V3271+ d32+1i
1 3. :
4+ 25 =321
2+ 21 3 /
Apply polar form,
V3-1
g=2_"
I cos 5

V3+1
2

rsin 6 =

V3+1
\3-1

Now, tan 6 =

S5m
So, 0= =
’ 12

Question72

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

—_ R
o -

@a=c)’ (b—a)’ c=by .
Db T @G- . @-ob-a 15

is singular. Then the value of
[24-Jan-2023 Shift 1]

Options:



A6
B.3
C.9
D. 12

Answer: B

Solution:

2ol
A=0= 11

o
1
a

b ¢
= o’(c—b)~a(c=a)+(b—a)=0
It is singular when o= 1
@9’ . (b-a’ G
(b—a)c=b) (a—c)c—b) (a—c)b—a)
@=b’+(b-c)’+(c-a
(a—b)(b—c)c—a)
23 @-bb-cc-a)_,
(a—b)(b—c)(c—a)

Question73

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

Answer: 5

Solution:

IxPP=2|x|+[r=3] =0
IxP =2 |x|+|A-3]|-1=0
(x|- ¥ |x=3] =1
AtrA=3,x=0and 2,
atA=4or 2, then

x=1lor—1

So maximum value of x+A =35

Question74

The number of real solutions of the equation 3 (x2 + lz) -2 ( X+ i) +5=0,is

X

[24-Jan-2023 Shift 2]
Options:

A. 4

B. 0

C.3

D.2

Answer: B



Solution:

3(x2+ l)—z(x+ l)+5:0
x> X
2
3[(x+ l) —2] —z(x+ l) +5=0
X X
Let x + l:t
X
3-2t-1=0
32 3t+t—1=0
3tt— 1)+ 1(t—1)=0
(t=1)3Bt+1)=0
t=1,- 1

3
X+ 1_ 1,— v = No solution.
X 3
Question75
Let

S={a:log,0* *+13)~log,( 3-3%7*+1) =2}

Then the maximum value of § for which the equation X — 2( 5 a) 2y + y (a+ 1)2|3 = ( has real roots, is

aES

[25-Jan-2023 Shift 1]

Answer: 25

Solution:

204 5. q20-4 _
log,(9** +13)—log2( 3 +1)72
BN N

%32u*4+l

Y a=5and ¥ (a+1)7*=25
a€ES a€ES

= x*-50x + 25B =0 has real roots
=>p<25
- ﬁmax = 25

Question76

1

Let a € R and let o,  be the roots of the equation x>+ 60 Zx +a=0.Ifo*+ B4 = =30, then the product of
all possible values of a is .
[25-Jan-2023 Shift 2]

Answer: 45

Solution:



1
a+p=-604 & of=a
Given o +p*=-30
= (o2 +p) - 20’ =30
= {(a+p)*—2aB}*—2a’ =30

l 2
> {602—2a} —2a°=-30
1
= 60+ 4a’—4ax 602 —2a> =30
1
=2a>-4:6022+90=0

Product = 92—0 =45

Question77

Let A # 0 be a real number. Let a,  be the roots of the equation 14x>~31x+3).=0 and a, y be the roots
of the equation 35x”~53x +4)=0. Then 3—;‘ and “Y—“ are the roots of the equation :
[29-Jan-2023 Shift 1]

Options:
A.7x*+245x—250=0
B. 7x* —245x+250=0
C. 49x™=245x +250 =0

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

Answer: C

Solution:

14x°>~31x+31=0

31 30
+B= ... = =
at+p T3 (1) and ap 1A

35x>—53x +4L=0

53 4)
+y= 22 =22
aty 35 (3) and ay 35
[N E:3X35:E:>[;:EY
@y 4x14 8 8
31 53 155-=106 7
) =@)>Pp-—y= -7 ————= —
D =O=B=r= 73 55 70 10
Ey_ - 715,-4
8V T 10" 5
15.4_3
P= 575732
-3l g 31_3_5
ARSI it
c14 5145 3
>\ 3(1[3 3X7X2 5
so, sum of roots % + 4_0‘:( Mﬁ)
B v By
4\ 3\
LA Dy
_ (335 4X14): 12)(14 +35)
By 14 x 358y
_ 49x12x5
3. 4
490% 2x 2
2 5
Product of roots
25
12 x=—=
_da da 126 TTE9 250
By Py 3,4 49
2.5
So, required equation is X2 - 5x+ %%90 =0

=49x> —245x +250 =0




Question78

If the value of real number a > 0 for which x> — Sax +1 =0 and X —ax— 5 =0 have a common real roots
is é—_ﬁ then P is equal to

[30-Jan-2023 Shift 2]

Answer: 13

Solution:

Two equations have common root
- (42)(26a) = (—6)" =36

sal= 2 na= 2 Sp=13

26 26
Question79

The number of real roots of the equation \/xz —4x+3+ \sz -9 = \/4x2 —14x + 6, is:
[31-Jan-2023 Shift 1]

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

Answer: B

Solution:

V(x = D(x—3) +V(x = 3)(x +3)

_ 12 2

Sl ) 3)
:F:O:x:?a which is in domain
Vx—1+Vx+3=Vax—2

2V(x—1)(x+3) =2x—-4
XCH2X—3=x—4x +4

6x =7

x=7/6 or

Question80

The equation e™+ 8¢™ +13¢”* —8¢*+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:

e+ 8™+ 13e ~8e*+1=0
Lete*=t

Now, t* + 8 +132—8t+1=0
Dividing equation by 2,
£48t+13— %+ tlzzo

Z+82+15=0

(z+3)(z+5)=0
z==3 or z=-5
1

So, t— l:73ortf =-5

t t
+3t—1=0 or £+5t=1=0
32413 _ =59
t= 5 or t= 5

as t=e¢" so t must be positive,
t: V13 -3 QO V29 -5

2 2
So,x=ln( \/1—32_3) orlen( \/2_92_5)

Hence two solution and both are negative.

Question81

If the center and radius of the circle
[1-Feb-2023 Shift 1]

z—2
z—3

=2 are respectively (o, p) and y, then 3(a + p +y) is equal to

Options:
A. 11
B.9
C.10
D. 12

Answer: D

Solution:

{x=2)7+y? =2(x =3+
=Xty  —dx+d=ax>+ 4y = 24x + 36
=3x+3y*—20x +32=0

:x2+y2— 20 32 _




Question82

Let a, b be two real numbers such that ab < 0. If the complex number lbifl is of unit modulus and a +ib
lies on the circle |z— 1| = | 2z|, then a possible value of 1L£a], where [t] is greatest integer function, is :

[1-Feb-2023 Shift 2]

Options:

_1
Al 3
B. =1
C.1

1

D. 3
E.O
Answer: E
Solution:

1+ai‘:

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

la+ib—1]=2|a+ib|

(a— 1 +b*=4@*+b?)

(a— 1)’ =a’=4(2a%)

1-2a=6a>= 6a2+2a—1=0

. -2+V28 _ -1%V7
(12 ‘ \7
71 1-

a= 3 andb= T

[a]=0

1+[]_ 6 :7(1+V7)

TS 4(1-7) 4

—_

Similarly when a = 7 andb= 1437

6 6
PR 1 D B G
S G

6

then [a]=—1

Question83

Two dice are thrown independently. Let A be the event that the number appeared on the 1 ' 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 1 U die is

odd and thaton the 2™ is even. Then
[1-Feb-2023 Shift 2]

Options:

A. the number of favourable cases of the event (A U B) N Cis 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:

A:no.on 1% die < no.on 2™ die

A: no.on 1 die = even & no.of 2™ die = odd
C: no.on 1% die = odd & no.on 2™ die = even
n(A)=5+4+3+2+1=15

n(B)=9

n(C)=9

n((AUB)NC)=(ANC)UBNC)
=@+2+1)+0=6.

Question84

Let

S={x:x€R.and (3 + \/E)x2_4+(\/§—\/5)x2_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:

Sol. Let (3 +v2)* 4=t

{4 %:10

t=5+2V6,5-2V6

3+ =542V, 5-2V6
x2—4:2,—2 or X2:6,2
x:i\/iixlg

=
=
=
=

Question85

Let a #b be two-zero real numbers. Then the number of elements in the set

X={z€C: Re(az2 +bz) = a. and Re(bz2 +az) =b} is equal to :
[6-Apr-2023 shift 2]

Options:
A0
B.2
C.1
D.3

Answer: A

Solution:

(1) Bonus
wz+z=2Re(z) If z=x+iy



= z+z=2x
2+’ =2y
(az’ +bz)+(az° +bz)=2a .. . (1)
(b2* +az)+(b>+az)=2b ... (2)

add (1) and (2)
(a+ b2+ (a+b)z+(a+b)Z+(a+b)z=2(a+b)
(a+b)[Z +2+ (@) +2]=2(a+b)

sub. (1)and (2)
(a—b)Z2=z+7 —z]=2@a-b)...(3)
22 -z-2=2...(4)

Case: If a+b#0

From (3) & (4)
2x+2x-y) =2 =’ -y +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.

Question86
. . . ( 2 2 _ .
For a, B,z € Cand A > 1, if VA — 1 is the radius of the circle [z—a|+|z—p|" = 2A, then |a — B| is equal to

[6-Apr-2023 shift 2]

Answer: 2

Solution:

2 2 2
[z=z| Flz=z)| =z, -z,

zlza,zzzﬁ

la—Bf =22

la—B| =V2x
2r=\21

2 —1="2n

= 40— 1)=2%

A=2

la=pl =2
Question87

Ifforz=a+if,|z+2| =z+4(1+i), then o+ B and af 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:



|2+2]=|a+ip+2|
=a+ip+4rdi

{(a+2P + B2 = (a+4)+i(B+4) B+4=0
(a+2)>+16 = (0 +4)

024 4+40+16=0>+16+80

4=4q

oa=1

a=1,p=-4
at+tB=-3,afp=-4
Sum of roots =—7
Product of roots =12
X +7x+12=0

Question88

Let A = {ee(o,zn):
[8-Apr-2023 shift 2]

Options:

Amn

B.3=n

C.4n

D.2xn

Answer: C

Solution:

_ 1+2isin GX 1 +isin 0

1—isin® 1+isin 6
_(1=2sin *0+i(3sin 0)

1 +sin 20

Re(z)=0
— i 2
1-2sin 0 _

1+sin %0

sin O = 5

A=

{

sum

+1

T 3n St 7_7r}
4 47 40 4
=4n( Option 3)

1+ 2isin 0

1—isin® °

is purely imaginary }. Then the sum of the elements in A is.

Question89

Let the complex number z = x+ iy be such that 222—
z+1

equal to :

[10-Apr-2023 shift 1]

Options:

A.

B.

)
2

2
3

B

—3i

is purely imaginary. If x + y2 =0, then y4 + y2 —yis



Answer: D

Solution:

z=Xx+1iy
(zzzz;fil) = purely imaginary
Means Re( M) =0
2z +1
o 2230 2(x+iy) -3
2z +1) 2(x +iy) +i
_ 2x+2yi—3i
2x +i2y +i
_ 2x+i2y—3)  2x—iQy+1)
2x +iQ2y+ 1) 2x—i2y +.1)
e[ 22—3i] _ A+ 2y=3)@2y+ 1) -6
2z+i 4x+ 2y + 1)
=47 +(Q2y—3)Q2y+1)=0
= 4x" +[4y*+2y—6y—3]=0
'-'x+y2=0 =:'x=*y2
= 4(y) 4y’ —4y-3=0
= 4y'+ay’ —dy =3
3
4
Therefore, correct answer is option (4).

sy +yl-y=

Question90

LetS = { z=x+iy : L is a real number }. Then which of the following is NOT correct?
[10-Apr-2023 shift 2]

Options:
Zeo = 1 -1
A.ye( 00, 2)U( 2,oo)

B.(x,y)=(0,—%)
C.x=0
D.y+x2+y2;é—‘1—‘
Answer: B

Solution:

27—~ 3i

4z +2i

2(x +iy) =3i _ 2x+(2y—3)i 4x— (4y+2)i
Ax+iy)+2i  Ax+@dy+2) Ax—(dy+2)i
4x(2y —3)—2x(4y +2)=0

- _1
x=0y#-3
Ans. =2

Question91

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 n—tan ' g

\O| oo

B.—rm+tan

C.n—~tan ! ?

D.~m+tan ! ?

Answer: A
Solution:
W, =zi=(5+4i)i=—4+50... (i)

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

Principal argument =mn— tan ! (

O oo

Question92

Fora€C,let A={z€ C:Re(a+z)>Im(a+z)} and B={z € C: Re(a+2z) <Im(a+z)}. The among the
two statements:

(S1) : If Re(a), Im(a) > 0, then the set A contains all the real numbers

(S2) : If Re(a), Im(a) < 0, 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+iy
Now Re(a+ E) > Im(; +z)
~ Xy +x>7yI +y
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.

Question93

7 =3iz-2

Let S = {z € C—{i, 20} : Zi8izzls ER} Jdfa— Zi€S,a€R-{0}, then 2420 is equal to
[11-Apr-2023 shift 2]



Answer: 1680

Solution:

(222+8iz—15) €R
z"—3iz=2
(1112713) c g
(z°—3iz-2)

— - 13
PutZ =a 111

=1+

=(z* - 3iz~2) s imaginary

Put z=x+ iy
:>(x2—y2+2xyi—3ix+3y—2)e Imaginary
= Re(x* —y> +3y — 2+ (2xy—3%)i) = 0
=>x2*y2+3y*2=0

X2=y2‘3y+2

X2y s z=a Bi

Putx=a,y= _1—113

2 —13 —13
=(=-1)(=2-2
¢ (11 )( 1 )
2 (24%35)

121
24207 = 48 X35 = 1680

o

Question94

Let C be the circle in the complex plane with centre z, = %(1 +3i) and radius r = 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 |zz|2 is equal to
[12-Apr-2023 shift 1]

Options:
Al
B. 2
C. 3
D. 3
Answer: C

Solution:

z—zo\z\/fz centre (%, %)

zo( % %) and z,(1, 1)



7 X,

tanf=-1=0=135
zz( %+\/Ecos 135°, %+\/§sin 135°)
or

( %*\5(:05135‘}, %7\Esin 135°)

= |Z2|min - 2

Question95

LetS={z€C: 7= i(z2 + Re(E))}. Then sy |z|2 is equal to
ZES

[13-Apr-2023 shift 2]

Options:

A. 4

B.

NI

o
N

Answer: A

Solution:

Letz=x+iy

2=i(z* +Re(2))
:xfiy=i(x2~y2+2ixy+x)
:>x—iy=—2xy+i(x2—y2+x)
x+2xy=0 and x2—y2+x+y:0
x(142y)=0 and X’~y*+x+y=0
If x=0 then —y*+y =0

=y=1,0

- L I S
Ify= 2thenx 75 0
s L

2’2

_ / .3 1.1 1.}
= + i, - 2= 2, =

{O 10, 0 +1, 2 21, 3 21
2=0+1+

Z 2+ l+ l+l:4
zesizi 4 4 4 4




Question96

If the set {Re( %) :Z2EC,Re(z)=3 } is equal to the interval (a, B], then 24(p — a) is equal to

[15-Apr-2023 shift 1]

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

Answer: C

Solution:

Letz = ( z-ztzz )
2—-3z+5z
Letz=3+iy
z=3-1y
_ 2y +(9+y")
1 2-3(3+iy) +5(3—1y)
_ 9y’ +iQy)
8 — 8iy
_ O+y)Fiy)
8(1 —iy)
O+yH) -2y
Re(z)) = —
8(1+y)

z

9*y2
8(1+y9)

_ 1[ 10—(1+y2)]
s (a+y)

1 10
sl
1+yZE[1,oo]
Loeo,1

1+y
10

2

Question97

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



Options:

A 11-~3
B.9-3
C.9+13
D.11+3

Answer: C

Solution:

x>~ 8x +15|=2x—7
X2 8x+15=2x-7 & x*—8x+15=7-2x

xX=10x+22=0 & x°—6x+8=0

N2 N

=5+ x=5% JE_»(mjech x3=4 x4 = 2 (p&ject)

Sum of of roots is =5+V3 +4=9+3

v

N

Question98

Let a, B, v, be the three roots of the equation X +bx+c=0.1f By =1=—a, then b’ +2¢3 =30 - 6[33 - 873
is equal to
[8-Apr-2023 shift 1]

Options:

155
A g

B.21

C. 19

D. 169

8

Answer: C

Solution:



(0

7

x3+bx+c=0-—>B

N

Y

By=1
o=-—1

Put a=-1
~1-b+c=0
c—b=1

also
a-B-y=—c
—l=-c=>c=1
~“b=0
X+1=0
aszB:7my:7wz
b 4230’ - 6p° - 8y°
0+2+3+6+8=19

Question99

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 leq x. Then m?*+ mn + n*is
equal to
[8-Apr-2023 shift 2]

Answer: 9

Solution:

X —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
X2 =12x+36=0
x=6 but x € (5, 6)
SO XEQ
m=0
X2—5|x+2| -4=0
Now
X=>-2 X< -2
x> —5x—14=0 XX +5x+6=0
(x=T)(x+2)=0 (x+3)(x+2) =0
x=7,-2 x=-3,-2
x = {7, =2,-3}
n=3

m’+mn+n’=n’=9

Question100



If a and b are the roots of the equation X’~7x—1= 0, then the value of %}‘ij is equal to
a

[11-Apr-2023 shift 1]

Answer: 51

Solution:

By newton's theorem
Sy+2-78,:175,=0
517783~ S19=0
S0~ 78197 85=0
S19= 7857 5,;,=0
521+Sl7: S+ (819~ 7Sie)
St Si
\ 508,45+ (S, — 7S,

n+2

Question101

6x

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:

Lete™=t
s> -2-325t+1=0

>t + l—(t+ l)—3:0
t, t

2
1) = (1+ D) =50
t t
1 1+~21

St+ —=
t 2

Two real values of .

Question102

Let a, p be the roots of the quadratic equation x> +V6x +3 = 0. Then % is equal to
[12-Apr-2023 shift 1]

Options:

A.9

B. 729

C.72



D. 81

Answer: D

Solution:

_—VexV6—12 . Vo= si

o, B > 5

(%
= 13 4

Required expression

(\/5)23 (2 cos % ) =t (\/—3_)14 ( 2 cos % )

"\ (2005 %[) +(\/§)10(2cos 34ﬁ)

(3)* =81

Question103

Let a, B be the roots of the equation x*=2x+2 =0, Then o'* + |314 is equal to
[13-Apr-2023 shift 2]

Options:

A —128V2

B.—64\2

C.-128

D. -64

Answer: C

Solution:

X =\2x+2=0
— V2 +V=6
2
1+£i\3
76( 2 )
=20, V20’
:a—ﬁw,ﬁ:—\/zmz

044 B = 270" + 0%) = 202+ ) = —128

Question104

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

Options:
A5
B.6
C. 4
D.3

Answer: D

Solution:



X|x|=5]x+2]|+6=0
C—1:—x€[0,x]

xX=5x—4=0
L 3EV25 16 _ 5441
2 2

(o ST

2
C—-2:—:—x€[-2,0)
“x*-5x-4=0
X2+ 5x+4=0
x=-1,-4
x=-1

C—-3:x€E[-», 2)
—x>+5x+16=0
xX*=5x-16=0
525 +64

2
5+89

X=

X=

W
[\8)

4

=}

N\ 7z

Question105

Let the point (p, p + 1) lie inside the region E = {(x, y):3—x<y< \/9 —x%,0<x< 3}. If the set of all

values of p is the interval (a, b), then b>+b-ais equal to
[6-Apr-2023 shift 1]

Answer: 3

Solution:

LA)>S0=>P+P+1-3>0=P>1...(1)
S(A)<0=P+1-9-p2<0
=p+1<i9—p?

=>P+2P+1<9-P?

=2P*+2P -8 <0

=P +P-4<0
=1 417 14417
Pe( s ) 2
= 3 2 )
V17 - 1

(1) Q)P € (1, ) = (a/b)

2
b +b—a’=4—-1=3

Question106



log 2 _ alogcc

1 log b
Let a, b, ¢ be three distinct positive real numbers such that (2a) B = (be) % and b . Then

6a+ Sbcis equal to .
[10-Apr-2023 shift 1]

Answer:8

Solution:

(2a)™ = (be)™® 2a>0, bc >0
Ina(ln2+Ina)=Inb(Inb+Inc)
In2-Inb=Inc-Ina
In2=q,lna=x,Inb=y, Inc=z
ay =Xz

X(atx)=y(y+2)

Xz

y

X( %+x) =y(y+2)

Xz +y) =y (y+2)

y+z=0 or X2:y2:>x:—y
bc=1 orab =1

bc=1 or ab=1

o=

a=1
(1) ifbc=1= (2a)™* =1 ~K
\a= 1/2
(a,b,c):(%,h %),x;el,z, ;—
then

6a+Sbc=3+5=8
_ (ol 1
(D) (b0~ (ki 3) 2£ L2 5
In this situation. infinite answer are possible

So, Bonus.

Question107

2
The number of integral solutions x of log ) ( 2’;(:73 ) >0is:

x+ 2
2

[11-Apr-2023 shift 1]

Options:
A.S
B.7
C.8
D.6

Answer: D



Solution:

log 5 (5) =0

Feasible region: x+ % >0=2x>— %

7 =5
+ L = =
And x 2#1 X# 5

Taking intersection: x € ( _2—7 oo) r {7 S % 7 }
Now logb>0ifa>1andb>1

a€(0,1)andbe (0, 1)

7 )(*7)2
X+ L> >1
C-Lx land(

x> %; 2x-3}—(x—-7)*<0

@x—3+x-T)(2x-3-x+7)<0
(3x—10)(x +4)<0

a2

: =5 10
Intersection: x € ( —, —]
o 27 3

7 >r7)2
—I:x+ - 1
C—11:x 2e(0,1)and(2x_3 €(0,1)
7 x—7 \2
<x+ L<1: <
0<x+ 3 1’(2x—3) !

- %<x< ‘2_5; (x—T2< (2x—3)

X € (—0, —4)U ( 13—0,00)

No common values of x.
Hence intersection with feasible region
-5 10 3
Wi tx € ( -, — |- { = }
e get x > 3 5
Integral value of x are {-2,-1,0, 1, 2, 3}
No. of integral values =6

Question108

If the sum of the squares of the reciprocals of the roots a and p of the equation 3 +ax=1=0is 15 .
then 6(oz3 + |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 j.

~8um ofroots =e+f= _T)

And product of roots = aff = %1
Given that,

Sum of square of reciprocal of roots ¢ and 5 is 15 .

L+ L=15
o 5
2 2
aF s
o f
2_~
(9+}8) q‘aﬁ=15
(@B)’
2
;{_—|—2><l
-9 3_1s
1
9
A“+6
> _
= 1 =15
9

=1 +6=15

::-,E2 =0

Now, -S(a3 —,33)2
=6{(a+p(o’ +F ~ap)}’
=6(a+p)[(a+p) —20p—of]’

Question109

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

Answer: 80



Solution:

Here z—3| =1
=(x—3) <1

and z=(4+3))+z(4—3) <24

-~ Coordinate of P=(3 —cos &. sin &)

5)

.'.a+1'ﬁ= %+ ;—!j

[l
—
t

|
Lh e
TN

~25(a+ ) =80

Question110

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:

Sile

A.tan ! (

)ox
\&

B. tan_l(

~|R



C.tan '3)~n

D. tan | ( E) -7
Answer: B

Solution:
zl=3+411.22=4+3iand z, = 5i

Clearly, C = e +_}‘2 =25

Let z(x. 3)

-(8)(2)n

X 4

=y=2x—2=L

o

~z is intersection of C&L

== ‘??. ‘724)

I

~Arg(z) =~ +taf ( 27 ]

Question111

Let z, and z, be two complex numbers such that 21 = 122 and arg ( ; ) =m. Then
2

[25-Jun-2022-Shift-2]

Options:
_ T
A argz, = y
__ 3n
B.argz, = N,
_ T
C.argz, = 7
__ 3
D.argz = 5
Answer:C
Solution:
2\ . A
2_771 :>Zl 7*122



=arg(z,) =~ §+ arg(z,)...... @)
Also arg(z)) - arg(gz) =m
>arg(z,) +arg(z,) = ... (ii)
3n

From (i) and (ii), we get arg(z,) = % and arg(z)) = 7

Question112

Let A = {z eC:
[26-Jun-2022-Shift-1]

E%% )=23—”}.ThenAﬂBis:

z—1
z+1

<1} and B = {zEC:arg(

Options:

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

2

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

3
C. an empty
D. a portion of a circle of radius % that lies in the third quadrant only
Answer: B
Solution:
Set A
= | =1 | =1
z—11
= |lz+1|<lz=—1
=E+1P T = x— DTy
=x =<0
(1.0)
Set B
Z
LJ
\ '
\ q
“‘\. ,f"' . \
T centre :‘ 0, ——I|-
\ v3)
o Z71) = 27
=>a1g( 1 ] 3



Question113

Hz*+z+1=0,z € C,then

15 2
()
[26-Jun-2022-Shift-2]

is equal to

Answer: 2

Solution:

vl +z+1=0

ﬁ
=m0l e

Question114

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

Options:

3V3



3
C 5

3
D'Z

Answer: A

Solution:
- .,
z=iz
Letz=x+iy
x—iy = i(x* — y* + 2xiy)
x—iy=i(x2—y2)—2xy
N 2_ 2
~X=-2yx or X'~y =-y

x=0 or y:—l

2
Case - |
x=0
2_
Y =7y
y=0,1
Case -l
-1
NS
1_1_._. V3
=X 4_1_ E: =+ b
_ 3 i 3 1}
= {on -1 2
0 1 1
By
Area of polygon = 3 2 2
mhERN
2 2
-1 ,ﬁ\:&
2 ﬁ 2 4
Question115

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

Options:

A.0

B. 1

C.2

D.3

Answer: C



Solution:

Ci:lz—@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 215 and (4, 2) lies inside the both C, and C, and (4, 3) lies outside the C,

2

-1.0) (0.0). (4.0) (5.0

h

~ number of intersection points =2

Question116

The number of elements in theset {z=a+ib€C:a,b€Z and1<|z—-3+2i|<4}is_
[28-Jun-2022-Shift-1]

Answer: 40

Solution:

1<|Z —3+2i|<4

/1)

1<(@a-3)>+(b+2y <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




Question117

Sum of squares of modulus of all the complex numbers z satisfying z=i’+7"—zis equal to

[28-Jun-2022-Shift-2]

Answer: 2

Solution:

Letz=x+1iy

S0 2x = (1 +i)(x* —y* + 2xyi)
=2x = xzfy2*2xy

(i) and

= y2 +2xy =0

From (i) and (ii) we get

x=0 or y=*§

When x =0 we gety =0
Wheny=- %Wegetxz—x— =0

_ —lx2
2

A=

= X

71%)_ Lok ( —176)_ 1

So there will be total 3 possible values of z, which are 0, ( 3

Sum of squares of modulus

o (B2 e )
=2
Question118

Let a and B be the roots of the equation X+ (2i—1) =0. Then, the value of |a8 + |38| is equal to:
[29-Jun-2022-Shift-1]

Options:
A. 50
B. 250
C. 1250
D. 1500

Answer: A

Solution:

Given equation,

X +Q2i-1)=0

=>x>=1-2i

Let wand B are the two roots of the equation.

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

and B2=1-2i

cat=pr=1-2i

---‘az‘:hﬂ(—z)z:\/ﬁ



Now, ‘a8+[38‘
]
221(18‘
:21(l2
=2(V3)*

=2x25
=50

‘ 4

Question119

LetS={z€C:|z-2|<1,z(1+i)+ 2(1 —1i) <2}. Let |z — 4i| attains minimum and maximum values,
respectively, at z, € S and z, € S. If 5(z, |2 +Z2|2) =0t B\/g, where a and B are integers, then the value of

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

Answer: 26
Solution:

z—2|<1

Il]l ' P(O, 4)

(1,0)

x-2°+y*<1

& —

(1 +i)+z(1—-i) <2

Putz=x+iy

ax—y<l... 2
PA=417,PB=113

Maximum is PA & Minimum is PD
Let D(2+cos 6, 0 +sin 0)
.'.mcp=tan9=72

cosG=—\%,sin6=\%
1 2
D 2- —, =
% %)

5V




Question120

Let arg(z) represent the principal argument of the complex number z. Then, |z| =3 and
arg(z—1) —arg(z+ 1) = 7 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:

Letz=x+iy

o z‘ = \jx2+y2

Given, |z =3

\“xz + y2 =3

=>x+ y2 =9=13?

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

arg(z—1)~arg(z+1)= §

=arg(x +iy — 1) —arg(x tiy +1) = :—:
=arg(x — 1 +iy) —arg(x+ 1 +iy) = :—:
-1 y o\ -1 y \_ =@
>t A =1
an! ()~ () =
y __ ¥
—tan - x—1 x+1 _T
1+ Y «_ Y 4
x—1 x+1
Xyty—xyty
2
-1 X" =1 T
=tan — i
)(2*1+y2 4
X1
s (MY -2
X —1+y 4
2y _ (n)
= ———2 —=tan| =
xz—l-%—y2 4

S2y=x’+y* -1
=>xX+y —2y—1=0
=>x (-~ 17 =(2)

This represent a circle with center at (0, 1) and radius V2.
(03)

((.' * \E}
[

S

[01 - 3]

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




Question121

The sum of all the real roots of the equation (¢>*—4)(6e™* — 5¢* + 1) =0 is
[24-Jun-2022-Shift-2]

Options:
A.log3
B. —log 3
C.log6
D. ~log 6
Answer: B

Solution:

(e —4)(6e™— 35 +1)=0
Lete =1+

A= 4)6F - 51+ 1)=0
S(E-4)2t-1)3t-1)=0

~r=2,-2,

2| —
.
| —

ne=2=x=In2
€' = —2( not possible )

=x=-In2

=x=-In3

=~ Sum of all real roots
=ln2-ln2-n3

=-In3

Question122

—a
9 %0 3
I

For a natural number n, let o, = 19"~ 12", Then, the value of 31(17

[25-Jun=2022-Shift-1]

Answer: 4

Solution:



a,=19"-12"
Let equation of roots 12&19 i.e.
X -31x+228=0

=(3l-x)= Ny (where x can be 19 or 12)
X

3leemen 31097 -12%) <19 - 12
57aq 57(19° - 125

_ 19°(31-19)-12°G1-12)
57(19% - 12

_228019°<12%)
57(19° —12%

Question123

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

[25-Jun-2022-Shift-2]

Options:

A.37

B. 58

C. 68

D. 92

Answer: B

Solution:

ax’—2bx+15=0 has repeated root so b>=15aand o = 1—b5

o is.aroot of x> —2bx+21 =0
So 225 _

=2 =9=b"=25
b

Now o + B> = (o + B)* — 20B = 4b> — 42 = 100 — 42 = 58

Question124

The sum of the cubes of all the roots of the equation
x'=3x -2+ 3x+1=0 is

[26-Jun-2022-Shift-1]

Answer: 36

Solution:



-3 = - 31 =0

(=1 —3x=1)=0

Let the root of x* —3x— 1 = 0.be & and /i and other two roots of given-equation are 1 and —1
So sum of cubes of roots

=1 +(-1Y % +5

=(a+p)’ —3af(a+f)

=(3) ~3(=1)3)

=36

Question125

If the sum of all the roots of the equation

2x X —X 81 — s .
e —1le" —45e "+ 5 =0islog p, thenp is equal to
[27-Jun-2022-Shift-1]

Answer: 45

Solution:

Let e* =t then equation reduces to
e-11- B4 8-y

t 2
=26 -22¢ +81t—45=0..... (i)

if roots of e ~11e* —45¢ ™~ + % =0 are o, B, y then roots of (i) will be &"'e"%® using product of roots

" =45
=0, +0,+0,=1In45 = p=45

Question126

Let a, p be the roots of the equation x*—4)x+5=0and o, 7 be the roots of the equation
x> —(3V2 +2V3)x +7+303'=0,.> 0. If +7y = 312, then (a+2B +7y)’ is equal to
[27-Jun-2022-Shift-2]

Answer:98

Solution:

a, B are roots of XC=Ax+5=0
~otpB=4rand of =5

Also, a, y are roots of

X —(3V2 +2V3)x +7+3V3L=0,1>0



cat+y=3V2+2V3, ay=7+3V31
o IS .common root
ol —4ha+5=0
and o’ — (32 +2V3)a+ 74331 =0
L C.a 2433
From (i) - (ii) : we get a = N EE Ty
“Bry=3\2
A0+ 3\ 4 243 — 20 =31
4+ 630
3\ +2V3 —4A
=82 +3(\V3+292)h~4 -3V =0
_ 6V2 —3V2 £ 9(11—4p) + 32(4 + 3V6)
16

=3\ =40 +3V2 +2V3 -

“A
=2

w(a+2B+y) = (@t p+B+y)
= @2 +3\2)
=(7V2)>=98

Question127

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

Answer: 2

Solution:

Dividing by e**
e +4e*—58+4e *+e =0
S e Y HaE +e ) -60=0
Let e*+e ™ =t€[2, o)
>E2+4t-60=0
=t =6 is only possible solution
e X=6>eX-6e"+1=0
Let e*=p
p>—6p+1=0
34V (3=15

or ——

2 2

—2x

So x=ln(

Question128

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. y

B.

Wi

c.

p. 14

Answer: A



Solution:

~x =—1 be the roots of f(x) =0
sletf(x)=Ax+ 1D~ 1) (i)
Now, f(=2)+f(3)=0
SA[-1(-2=b)+4(3=b)]=0
bo 14

3
~ Second root of f(x)= 0 will be 13—4

14 11
~Sumofroots = ——-1= —
3 3

Question129

1011 2022 3033 .
a -

+ is equal to :

Let a be a root of the equation 1 + X+xt=0. Then, the value of a
[29-Jun-2022-Shift-2]

Options:
Al
B.a
C.1+a
D.1+2a

Answer: A
Solution:

Given, a is a root of the equation 1 +xrxt=0
~a will satisfy the equation.
1+t +at=0
Lo V14

2
S EREY
T2
-'-0.2:0)3.1‘(,0
Now,
(11011+(1
=a- ((12)505 + ((12)1011 —a- ((12)1516
_ a(m)505+(w)10“ —a- (m)1516
=0 0+ —a- @)\
=00+ 1—an
B!

2

2022 3033
—a

Question130

Letx,y > 0. If X:‘y2 = 215, 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>0and xs}'2 SN
Now, 3x + 2y = (x +tx+x)+ (¥ +)

So, by 4- M= G.M inequality

3x+2y
5

- 3

Ve

23x+2y 25720 = 40

~ Least value of 3x+4y =40

Question131

-2
Let p and q be two real numbers such that p +q =3 and p4 + q4 =369. Then ( % + %1) is equal to
[26-Jun-2022-Shift-2]

Answer: 4

Solution:

{(p+ ) =2pg}’ —2p7q" = 369
or (9= 2pq)° — 2(pg)* = 369

or (pg)’ — 18pg — 144 =0
~pg=—6o0r24

But pg = 24 is not possible

~pg==6
. 1 1.—2_ . pq .2_ _ 2_
Hence, [ =+ - | = 2L} =(-2)’=
ence (p+ g[__] (p+q_] -2y =4
Question132

2021 +B2021 +72021 +82021 .

If a, B, vy, 6 are the roots of the equation e+ Fx+1= 0, then a is equal to

[25-Jul-2022-Shift-1]
Options:

A. —4

B. -1

C.1

D.4



Answer: B

Solution:

When, x° =1

thenx’—1=0

SsE-DEHC P Ex+H1)=0

Given, x*+x* 4 x*+x+1=0 has roots o, , yand 8 .

.. Roots of x>~ 1'=0 are 1, a, B, yand 8

We know, Sum of p™ 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™ powerof n™ roots of unity

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

12021 + (12021 + B2021 +,‘{2021 n 82021 =0

(12021 + BZOZ! +Y202[ + 82021 ]

=

Question133

Forn €N, letS = {zEC:|z—3+2i| = f—“} andT = {ZEC:

Then the number of elements in the set {n EN :S NT =@} is:
[25-Jul-2022-Shift-1]

z—2+3i|= ol

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

Answer: D

Solution:

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

n
4
Similarly T | represents circle with centre C,(2, —3) and radius r, =
AsS NT =0

C,C,>r+r, OR C/C,<|r —1)

B—

Vg > n. 1 oR \E<‘r_1— 1‘
4 n 4 n
n=1,2,3,4 nmay take infinite values

Question134

For z € C if the minimum value of (|z — 3\/E|+ | z— p\/fi ) is 5V2, then a value Question: of pis

[25-Jul-2022-Shift-2]

Options:
A3

B.

NI

O
N©o

Answer: C



Solution:

(0.p V2 | BS

Al 342,0 )

It is sum of distance of z from (32, 0) and (0, pv2) For minimising, z should lie on AB and AB = 52
(AB)* = 18+ 2p*
p==+4

Question135

Let 0 be the origin and A be the pointz, = 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
B. arg(z, —2z,) = —tan ! %
C.z, | = \/ﬁ

D.2z,~z,| =5

Answer: D

Solution:

Blz;)

AflL,2)

in
%0 _|0B|. 7
(1+20)=0 - |OA]
z, Z
T35 Vet
OR z,= (1 +2i)(1-+1i)
=—1+3i
argzz=n7tan713
Iz,| =10
2,-22,=(1+2)+2-6i=34i
-14

arg(z,— 2z,) = —tan 3

PRz, ~z,|= [2+4i+1-3i|=[3+i| =10

=

Question136



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

Options:

A x+2y—4=0
B. x2+y—4 =0
C.x+2y+4=0
D.x*<y+3=0
Answer: C
Solution:

z—i|= | z+5i]
So, z lies on L' bisector of (0, 1) and (0, —5)

i.e., liney=-2
as |z|=2
=z=-2i

x=0andy=-2
S0, x+2y+4=0

Question137

Let the minimum value v, of v= |z |2 +|z-3 |2 +|z— 6i |2 ,z € C is attained at z = z,. Then
‘2202 - 203 +3 ‘2 + V02 is equal to

[27-Jul-2022-Shift-1]

Options:

A. 1000

B. 1024

C. 1105

D. 1196

Answer: A

Solution:

Letz=x+iy

vEX Y =) +y X (= 6)
=(3x° =6x+9)+(3y° - 12y +36)
=3+ y* - 2x— 4y +15)

=3[x= 1)’ +(y—2)>+10]

v _.at z=1+2i=z; and v,=30
min

so | 2(1+2i)=(1-2i)’+3 ] +900

= [2(-3 +4i) = (1 -8 =6i(1 - 2i) +.3 | +900.
=] —=6+8i—(1+8i—6i~12)+3 [*+900
=|8+6i " +900

=|8+6i > +900
=1000

Question138



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

Answer: (0

Solution:

'.'zz+£=0
Letz=x+iy
-'-xz—y2+2ixy+x—iy:0
=y’ %) Fixy -y) =0
ax*+y’=0and 2x—y=0
if x =+ %theny:i 73
And if y=0thenx=0, -1

V3.1 3

. o1 .
2z=0+0i,-1+0i, -+ =i, = —
z 1, 1, 3 21,

22 i
EY (R (2) +m(2) = 0

Question139

Let S be the set of all (a, B), ® < a, p <2, for which the complex number % is purely imaginary

and % is purely real. Let Z , =sin2 a +icos2 f, (a,p) € S. Then w22y (iZ ot 121—6) is equal to :
[27-Jul-2022-Shift-2]

Options:

A3

B. 31

C.1

D.2-i

Answer: C

Solution:

. 1 —isina
1+ 2isina

LA ~isino, 1 +1V51%1(x =0
1+2isina  1—2isina

=1-2sin*a=0

is purely imaginary

g 28 In
4’ 4
l1+icosP .

and ———L is purely real
1—2icosp purely

l+icosP _ 1—icosB _
1—2icosP 1+2icosP

=cospB=0

g= 3%

B 2

.s— [ 5m 3m\ ( Iz 3m

*S {( 2° 2)( 4 2)}
ZaB=17iandZ“B=—17i

. . IR U 1
"(u,%es(‘zuf iZuB) G20+ i[ T —1+i]
pp 12

=1
i—2




Question140

LetS, = {7, €C:2=3| =} and S, ={z, € C: 2~ | 5, + 1] =2,+ |, 1]

}. Then, forz € S and
z, €S,, the least value of z, — z | is :

[28-Jul-2022-Shift-1]

Options:

A0

1
B'E

3
C. 3

5
D. 5
Answer: C

Solution:

|22, - W12, 12, 1) B

SZ 2= INZ 2, = 1) =(Z = 2, INZ,— | Z,+ 1))
SZ(Zy= W 2, + D+ 212, = 1 [Z,+ 1) = | Z, 41 =2, =1f
LG22y~ 1) =22, +Z)

= Either Z,+Z,=0 or |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 %

@

3

3
Clearly |Z ,-Z,| ...~ 3

Question141

Let z=a+ib, b # 0 be complex numbers satisfying 22 =17-2""'", Then the least value of n € N , such
thatz" = (z+1)", is equal to
[28-Jul-2022-Shift-2]

Answer: 6

Solution:

wb=z- 271 ()
=>|zf=|z| 2"
>|z| =2""1"
“b#0=|z|#0
szl =1.... 2)

wz=a+ib then {a*+b%>=1...... 3)



Now again from equation (1), equation (2), equation (3) we get :
a’—b>+i2ab = (a—ib)2°
2a’—b%=4 and 2ab=-b

1 V3
ra=——-andb=+ —
A3 2
z—flJr ﬁiorz=fl* \/—3i
2 2 2 2
n

(1+ l)nzl
z
( 1+2\/§1) = 1, then minimum value of nis 6 .

Question142

If z =2 + 3i, then 7+ (2)5 is equal to :
[29-Jul-2022-Shift-1]

Options:

A. 244

B. 224

C. 245

D. 265

Answer: A

Solution:

z=(2+3i)
=72 =2+ 3i)(2 +30)H?
=(2+3i)(=5 + 12i)?
=(2+3i)(-119 - 120i)
=238 —240i — 357i + 360
=122-597i

7 =122+ 597i

7 +7° =244

Question143

11 =2, then the maximum value of |z] is:

If z # 0 be a complex number such that ‘z -
[29-Jul-2022-Shift-2]

Options:
A2
B.1
C.\2 =1
D.\2+1
Answer: D

Solution:



We know,

iz, \—|zz||g‘z]+zz‘g‘zl B

2 Y
Il

S

szl =
2| ;

:\\z‘—i‘SZ[ Given ‘Z— l‘:2]
|z| z

2
= ‘Z|_—l‘§2
||
2
s2< ey
¢ 2|
N il B}

|2
=)z -1<2]7|
S|z -21z|-1<0
>z -2]z|#1-2<0
=>(z-1)>-2<0
=-\2<|z[-15\2
=21-V<|z|<1+V2.....(1)
or
ol
Tl
=|zf-1<-2]7
S|z +2|z|-1<0
S|z 42|z +1-2<0
=(z+1)*-2<0
>-\2<|z | +1 <)
=5\ -1<|z|<\2-1...... 0
From (1) and (2) we get,
Maximum value of |z = V2 + 1 and minimum value of |z/==V2 — 1

Question144

LetS={z=x+iy:|z—1+i|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:

o (-]
c.(—ﬁ, %]

1L
D‘( o 2\/5]
Answer: B

Solution:

Question145

If the numbers appeared on the two throws of a fair six faced die are a and B, then the probability that

x>+ ax+p >0, for all x €R, is:
[25-Jul-2022-Shift-1]

Options:



17
A

4
B.§

1
C 3

19
D. 6

Answer: A

Solution:

For x> +ax + B >0 vx € R to hold, we should have a274[3 <0
Ifa=1,Bcanbe 1,2,3,4,5, 6 i.e., 6 choices
Ifa=2,Bcanbe 2,3,4,5,6ie.,5 choices

If a=3, Bcan be 3, 4,5, 6.i.e., 4 choices

If a =4, p-can be 5 or 6 i.e., 2 choices

If o =6, No possible value for f i.e., O choices

Hence total favourable outcomes

=6+5+4+2+0+0

=17

Total possible choices fora and p=6x6=36

Required probability = %

Question146

Let a, b be two non-zero real numbers. If p and r are the roots of the equation x> —8ax +2a =0and q
and s are the roots of the equation x* + 12bx +6b = 0, such that %, (11, 1, Larein A.P., then al-blis

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

Answer: 38

Solution:

1

5 and % and roots of 6bx>+12bx + 1 =0 are 1 ]

—and -
q S

« Roots of 2ax’— 8ax + 1 =0 are

tet L L1 Lasg—3p0-p atp a+3p
q r s

p
So sum of roots 2a—2p =4 and 2a.+2p =-2
1 3
Clearlya= —and p=—=
early a 2an[?» 3
Now: product of roots, 11 L:75=> l=710
pr 2a
11 1 1
d--= —=-8 =—48
an 4 x o >
11
So, - — ==38
© a b
Question147

If for some p, q, r € R, not all have same sign, one of the roots of the equation

( 24 2))(2—2 (p+r)x+ 2+ r* =0 is also a root of the equation x*+2x — 8 = 0, then €7 js equal to
p Tq qp q q 7 q
p

[26-Jul-2022-Shift-1]



Answer: 272

Solution:

/_,.—CI

2 .2 2 ?
(pP"+q )X =20(p+tr)x+q +r O\m‘-‘|3
~a+B>0andaf>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+1) +q* +1° =0
=(16p -~ 8pq+a’) + (169"~ 8qr +1°) = 0
=(p—q)’ +(3q-n’=0
=q=4p and r=16p
.+t 16p® +256p°

2

-
p p

=272

Question148

The number of distinct real roots of the equation xs(x3 -x’—x+ 1)+ x(3x3 —4x* - 2x + 4)—-1=0 is

[26-Jul-2022-Shift-1]

Answer: 3

Solution:

XX =xOrC +3x a4 - x4 Ax - 1=0

Sxx- D& - D+3Cx - D) —x(x>— 1) +2x(1 =x) +(x = 1) =0

Sx- 1)K —X+38 —x(x+1)—2x+1)=0

SE-DE - +3°—x*=3x+1)=0

sx-DEE - D+3xEE-1)-1(x*-1)=0

sx-DE - DE+3x-1)=0

~x =+ 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.

Question149

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

Options:

A4

B.5

C.6

D.8

Answer: C

Solution:



a
xz+(3—a)x+1=2a<B

atB=a—-3,0f=1-2a
sa®+ 2= (a=3)? <2(1 ~2a)
=a’=6a+9-2+4a
=a*-2a+7

=(@—1)"+6

So, oi? +p>= 6

Question150

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 PQis a diameter of the circle X+ y2 +2ax + 2by + ¢ = 0, then
the value of (a+b—c¢) is

[26-Jul-2022-Shift-2]

Options:
A. 12
B. 13
C. 14
D. 16

Answer: A

Solution:

Abscissae of PQ are roots of X2 —4x—6=0
Ordinates of PQ are roots of y*+2y—7=0
and PQ is diameter

= Equation of circle is

X +y —dx+2y—13=0

But, given ' +y2+2ax +2by+c=0

By comparisona=-2,b=1,c=-13
=atb—c=-2+1+13=12

Question151

1 2

Viog,5 \/@) (log,5) 3 B 5(log53) 3 4 )

If a, P are the roots of the equation x> — (5 +3 5 +3 (3 =0

then the equation, whose roots are o + % and p+ é, 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:

Nlog,5 Vlogg3 3Vlog35 (3]0g35 )\logSS

3 5 =

1 2 2 2
3(10g35) 3_ 5(10g53) 3 _ (log3)3 5(10g53) 3_ 0
Note: In the given equation ' x ' is missing.

So

o

) /
X =5x+3(-1)=0
AN

p
a+p+ l-%— l:((x+[3)+
o

p
10
3

atfp
of
:57

Wl

1 1) - 4o, sl 74
((1+ B)('H a)*”“ﬁ* K34
So Equation must be option (B).

Question152

—Ox+17 _ 5> —Tx+19 &

The sum of all real values of x for which 3% is equal to .

x> +3x+10 32+ 5x+ 12
[28-Jul-2022-Shift-1]

Answer: 6

Solution:

33— 9x+17_ 5x°—7x+19
X +3x+10  3x7+5x+12
L3017 K43+ 10
52 —T7x+19  3x>+5x+12
25 -2x—2 _ —2x*-2x-2
5x3-7x+19  3x3+5x+12
Either x>+ x + 1 = 0 or No real roots =5x> — 7x 4 19= 3x> + 5x + 12
2x°—12x+7=0
sum of roots =6

Question153

Let a, p be the roots of the equation x> —V2x+V6 =0 and 1+1, é + 1 be the roots of the equation
o

x>+ ax +b = 0. Then the roots of the equation X - (atb—-2)x+(atb+2)=0are:
[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:



a+[3:\/§,u[3:\/€
Lo+ Lar-o+
2 2

o B
L2=2V6 _

=2

So, equation is x> + %Jr %: 0

OR 6x>+17x+7=0
Both roots of equation are - ve and distinct

Question154

Letf(x)= ax’ +bx + ¢ be such that f()=3,f(-2)=rand f(3)=4. If f(0)+f (1) +f(-2)+f(3) =14,
then A is equal to :
[28-Jul-2022-Shift-2]

Options:
A.—4

B. B

c. 2

D.4

Answer: D

Solution:

f(1)=a+b+c=3..... (i)
£f(3)=9a+3b+c=4....(i)
£(0)+£(1)+ £(-2) +£3)= 14
ORc+3+(4a—2b+c)+4=14
OR 4a—2b+2¢ =7.... (iii)

From (i) and (ii) 8a+2b=1.... (iv)
From (iii) =(2)x (i)
=2a=4b=1.....(v)

From (iv) and (v) a= é, b= ;—1 andc=3
f(-2)=4a-2b+c

4.2
=2+ 42£43=4
6 6 3

Question155

Let 0, B(a > B) be the roots of the quadratic equation x> —x—4 = 0. If P =a"=p" n €N, then

PISP167P14P167P152+P14P15 :
PP, is equal to

[29-Jul-2022-Shift-2]

Answer: 16

Solution:



a and f are the roots of the quadratic equation X*—x-4=0.
~a and B are satisfy the given equation.

o®—0—-4=0

o g 40" =0...... .(0)

and B2-p-4=0

ST —4pt =0 e - (2)Substituting (2) from (1), we get,

(an+l_Bn+1)_(an_Bn)_4(an*l_anl):O
=P . ,—P —4P =0
=P, +4P

=P . —P,=4P,

For n=14,P

1

1

1

p,,=4P
For n=15,P P, =4P,

2
Now. PisPie = PiuPis~Pis TP Pis

P131)14

— Pis(Pis =P~ Pis(Ps =P
PPy
— Ps =P IR P9
P3Py
_ (4P;)(4P,)
P3Py
=16

=P

n+1 n—

13

Question156

x| —2

LetS = {xE[—6,3]—{—2,2}: ‘X—”l‘—lzo} 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:

X =7 x[+9<0

7-V13 74413
2 2

= e
Asx€eZ
So, x-can be +2, 43, +4, +5
Out of these values of x,
x=3,-4,-5

satisfy S as well
n(SNT)=3

Question157

Leti=~-1.1f “(‘:_i?)ﬂ + “(:ﬁ?}jl =k and n = [|k|] be the greatest integral part of |k|. Then,

Y (j+5)° =5 (j+5) is equal to
[2021, 24 Feb. Shift-II]



Answer: 310

Solution:

1+ (1+1\/’)2‘
- (1+i)*

o~ 1+ =26

1+iv3 = 2™

1~i=e ™*

I4i=2¢"*

Given,

2n \
(26 3 ) (zem/3)21
(\/_e 17[/4 24 (\/— m/4 24

B 221 . e1141': 221 e171[

Now, — == — ~

=7 4"
212 . eﬂ(m 212 . elfm
_ 29 . ei20"+29 . ein
=2’ +2°(-1)
=2? 2% =0=k (given)
n—[|k\ —[101]—
Now, Z G+5°- Z G+5) [*n=0]

=[5 +6 +7*+8° +9 +104

~[5+6+7+8+9+10]

=[P +224 3% ..+ 10)-

(P+2%+ . 445 ] - [(1+2+3+...+10)

~(1+2+3+4)]

:[ 10x11x21 4x5x9] _[ 10x11 4x5]
2

= (385 30) — (55— 10)
=385-45=310

Question158

Let z be those complex numbers which satisfy [z+5| <4 and z(1 +i)+ 2(1 —i)>-10,i=—1. If the

maximum value of |z + 1|2 is o+ p\2, then the value of (a + p) is
[2021, 26 Feb. Shift-11]

Answer: 48

Solution:

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

z+5|<4

> (x+5)’+y’<16

and z(1 +i) +z(1=i)>-10

= (z+z)+i(z—2)>-10

= x-y+5>0

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

Y%




Now, [z+ 1P =Tz~ (-1
Maximum value of [z + 1]* will be equal to (AC)*.
Now, (x +5)*+y> =16
and x—y+5=0
Given, y=+2\2
and x =+2\3 -5
~ Coordinates are
cA(-2v2 —5,-22)
B(2V2 =5,2\?)
C(-1,0)
Then,
AC? =2+ 4 +(2\2)
=32+16\2
Given, that maximum value of [z+ 1" is o+ BV2
Sa+pV2=32+16V2
= a=32,=16
~ a+p=32+16=48

Question159

Let the lines 2 —i)z= (2 + i); and 2+i)z+(i— 2); —4i =20, (here ir= —1) be normal to a circle C. If the
line iz +z+1+1i= 0 is tangent to this circle C, then its radius is
[2021, 25 Feb. Shift-1]

Options:

A2

Answer: D

Solution:

Given, 2-i)z=(2+1i)z

Let z=x+iy, then z=x—iy

=>2=DE+iy)=Q2+i)(x—iy)

=2x—ix+2iy +y=2x+ix —2iy +y

=2ix—4iy =0

- Equation of line L, x—2y=0 ------ -(1)

Also, Q+i)z+(i—2)z=4i=0

=22+ +iy) +({-2)(x—iy)—4i=0

=2x+ix +2iy—y+tix—2x+y

+2iy—4i=0

= 2ix+4iy-4i=0

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

From Egs. (i) and (i),

4y=2ory=1/2andx=1

Hence, centre =(1, 1/2)

Equation of third line

L,=2iztz+1+i=0

= ix+tiy)+(x—iy)+1+i=0

= ix—yt+tx—iy+t1+i=0

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

-~ Radius = Distance of point (1, 1/2) tothe linex—y+1=0
1

a3t

3
L =

(17r2 272

3




Question160

Let a and § be two real numbers, such that o+ =1 and o =—1. Let p, = (@)"+(P)", p,_{=1 and

P, 1= 29, for some integer n > 1. Then, the value of pn2 is
[2021, 26 Feb. Shift-111]

Answer: 324

Solution:
Given that, o+ =1, ap=—1

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

X —x—1=0

Now, o’ ~a—1=0

B i -()
Similarly, BZ=p+1 ---:-- - (i)
Multiply " " in Eq. (i), we get
an+l:an+anfl ““““ '(iii)
Multiply "~ " in-Eq (ii), we get
Brit=prapiit - (iv)

Add Egs. (ii).and (iv), we get
an+l+Bn+l :(an_'_ﬁn)_'_(anfl +Bn71)

Pys1 =Pyt Pp-y
29 =p +11
5P =18

p,. =(18) =324

Question161

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,

1
log, ¢’ = Elogba

1
= Elogz(X7 1) =log,(x—3)
= log,(x—1) = 2log,(x — 3)
= log,(x—1) =logy(x — 3)2
On comparing, x=1= (x - 3)
orx—1=x>+9-6x
= X~ 7x+10=0
=>x3=5x-2x+10=0
= (x=5)x-2)=0
= x=2,5
x =2(rejected) as x >1
~x =5 is.only solution i.e. number of solution is 1.




Question162

a,,—2a,
3a,

Let a and B be the roots of x> —6x—2 = 0. If a_=da"—p" forn > 1, then the value of is

[2021, 25 Feb. Shift-11]

9

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

Answer: C

Solution:

We have, XX—6x-2=0
Given, a and f are roots of above quadratic equation, then
@ —60—-2 =0
BP-6p-2 =0
Also, givena =o' —p", then
a,,~2a4

3ag

S el (0 o O]

3’ - )
_ o268 — B10 + 2[}8 X as(az ~2)- Bs(Bz -2

3@ ) 3@ )
[from Eqgs. (i) and. (i) o® =2 = 6a, B> —2 = 6B ]
_ o*(60) - B*(6B)
3@’ =B

_ 6a’—6p" _ 6o’

D 3@-B) 3B
=

Question163

If o, B € R are such that 1 —2i (here i‘= —1) is a root of £ +az+ B =0, then (o — B) is equal to

[2021, 25 Feb. Shift-11]

Options:
A3

B.-3

C.7

D.-7
Answer: D

Solution:

Given, root of 2 +az +B=0is 1 - 2i.

Since, it is quadratic equation and one root is complex in nature, its another root.is complex conjugate.
~ Two roots are 1 —2i'and 1 +2i.

Now, sum of roots =— % =-a

=(1-2i)+(1+2i)=2

Gives, a=-2



Product of roots = %=[3

=(1-2i)(1+2)=1+4=5
Gives, p=5
wa—p=-2-5=-7

Question164

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

Options:
A3
B.2
C.0
D.4

Answer: A

Solution:

Given, x> —2(3k — D)x +8k*~7>0
Here, a>0
~D<0
> [2Bk-DI*-4(8k*=7)<0
= 49K>+1-6k)—4(8K>—7) <0
> K¥-6k+8<0
= (k—4)k-2)<0
! + - +

—o & I I y oo

2 4

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

Question165

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

Answer: 3

Solution:

Given, x> —2x* +2x~1=0

ie. X-1)=@x>-2x)=0

Sx-DEAx+ 1)~ 2x(x~1)=0

> x=DE*+x+1=2x)=0

> x=DHE-x+1)=0

—(-D*=V1-4 _ 1£3i
2

~x=1landx=
X X 2

~ Roots are 1, —o, ~’.

Then, sum of 162 ™ power of the roots
:(1)162+(7m)162+(¥m2)162
1402+

=1+ (@) + (%)



=1+ [0’ =1]
=1+1+1=3

Question166

Let a, b, ¢ be in an arithmetic progression. Let the centroid of the triangle with vertices (a, ¢), (2, b) and

(a, b) be ( 13—0, %) .If a, p are the roots of the equation ax’ +bx+1= 0, then the value of ol + Bz —of is

[2021, 24 Feb. Shift-11]

Options:

71
A. ﬁ

69
B. R

)
C. 256

_n
256

Answer: D

Solution:

Given, a, b, c are in AP.
(a, ¢), (2, b), (a, b) are vertices of triangle.
: 10 7
Centroid = ( = —)
' 373
o and P are the roots of equation ax> +bx+1=0
va, b, carein AP.

» 2b=a+c
Centroid = ( atlta —CH’H’)
3 7 3
:(2a+2 c+2b):(Q Z)
37 3 373

2a+2 _ 10 c+2b_ 7

= 3 ?and 3 3

= a=4

= ctat+tc=7 [-:2b=a+c]

= 2c=7-4 [va=4]
c=3/2
Also, 2b=a+c=4+ %

= b=11/4

Now, o and P are roots of ax> +bx+1=0
= q+ﬁ=_1—161

= aB=‘1—‘

Now, o’& + B> —ap
= (0B 30p
_( =112, 1
(F) 33
_ 120192 -71
256 256

Question167



The number of the real roots of the equation (x + 1)2+ | x=5| = 2747 is
[2021,24 Feb. Shift-1I]

Answer: 2

Solution:

Gi : 2 Ny
iven, equation (x + 1)+ [ (x—5)| = oy

Case | Forx>5
11 = (x+ 12 +(x=5) = 24—7

2 27

= x“+3x—-4= %L
X"+ 3x 7
=433+ 12x—43=0

L —12+144+ 688

8
_ 124832 _ 124288
8 8
_ 372
8
_ —3+72 =3-72
8 8
Both the values are less than 5.
~ No solution from here.
Casellx<5

X

5 x+1)+x-5= 2L

4
> rx—6- =0

> 4xX*+4x-3 =0
< = —4£V16+48
8
—4+8
8
Sx= %2, % both are less than 5.
~ These values must be the solution. Hence, here 2 real roots are possible.

Question168

If the least and the largest real values of a, for which the equationz+a |z—1|+2i=0

(z € C and i = V—1) has a solution, are p and q respectively, then 4(p2 + qz) is equal to
[2021,24 Feb. Shift-1]

Answer: 10

Solution:

Given, a
amax:q
Equation givenisz+a|z—1]+2i=0;
zeCandi="V—1

Letz=x+iy

Then, z+o|z—1|+2i=0

least p



Sx iy +talx=1)+y +2i=0
s (x+olx=12+y}) +iy+2)=0
~y+2=0and X+(X\J“(X*1)2+y2=0
y==2and x* =’ x>+ 1-2x +y?)
X =’ (X’ —2x+5) (vy=<2)

2 X

> 0=
X —2x+5

s ol E [O, %]

5 N5

27 2

Now, 4(p> + )= 4l(at ., )’ +(04)°]
2 2

1)

cael-

2 2
RALEIR
Question169

Let p and q be two positive numbers such that p+q =2 and p4 + q4 =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.xX*—2x+16 =0

Answer: D

Solution:

We have

(0 +q’) -2p’q" =272
(p+a)°—2pq)* ~2p’q° =272
(4—=2pq)* - 2p’ > =272

16 =16pq+2p’q> =272

(pa)’ ~8pq —128 =0

pPq= o i 224 =16,-8

~pq=16 (~p,q>0)

~ Required equation:
- (Q)x+16=0

Question170

If the equation a|z|2 + w+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.Jof —ad #£0

B.|o)*~ad >0anda € R~ {0}
C.lo’—ad >0anda€R
D.a=0,a,d €R’

Answer: B

Solution:

Given,a\z\z+az+a;+d=0

> alzPtaztaz+d =0 ...()

Putting z=x+1iy and o= p +iqin Eq. (i),

we get

a(<’ +y%) + (p +iq)(x — iy) + (p ~ iq)

= (xtiy)+d =0

a(x2+y2)+px+qy—ipy+iqx+px+qy —igx+ipy+d =0
= a(x2+y2)+2px+2qy+d:O

:x2+y2+( @)XJr( 2—q)y+ 4~ 0 be a cricle
a a a

5 224 ) 2 2
If a#0 and " = ( p—2+ q—z— —) >0lfa#0andr = ( p—2+ q_z_
aw a2 a” a

S =N

)>o

= p2+q2—ad >0
= |af-ad >0
and a€R-{0}

Question171

Let z,, z, be the roots of the equation Z£+az+12=0and z,, Z, form an equilateral triangle with origin.

Then, the value of |a| is
[2021, 18 March Shift-I]

Answer:.6

Solution:

Given, z,, z, are the roots of

Ztaz+12 =0
—a

S ztz, = T:*a
and z,z,= 1—12 =12

Now, z,, z, and origin forms ‘an equilateral triangle.

Zo

Oy



.
lew z,°+2z,"+0°=22,+0+0
:Z|2+Z|2=lez

2, .2 _
=z +z, +222,=72,2,+22,7,
=(z, + 22)2 =3z,z,
>(—a) =3 x(12)
sa?=36=|al> =36

>|al =6
But-|a|>0

~lal =6
Question172

Let a complex number be w = 1—13i. Let another complex number z be such that |zw| =1 and
arg(z) —arg(w) = g Then the area

of the triangle with vertices origin, z and w, is equal to
[2021, 18 March Shift-1I1]

Options:
A. 4

1
B'E

1
C. 3
D.2

Answer: B

Solution:

Given, w =1 —3i
> [wl= (1) + (B =V1+3=2

and |zw| =1=|z||w]| =1

= 17 = 5= 2
AY
Z
1/2
< Tt/2 %
O 2
w (1, -V3)

1y’

1.1 1
A fA= —x-x2==2
rea o ACR 3

Question173

LetS,, S, and S, be three sets defined as
S, ={z€C:|z—1|<\2}

S,={z€ C:Re[(1-i)z] 21}
S;={z€C:lm(z) <1}



Then, the set S, NS, N S,
[2021, 17 March Shift-I1]

Options:

A. is a singleton

B. has exactly two elements

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

Answer: C

Solution:

For |lz—1/<2, ... (i)

z lies on and inside the circle of radius V2 units and centre 1,0).
ForS,, letz=x+iy

Now (1 —i)(z) = (1 —i)(x +1y)

=x+iy—ix+y=(x+y)Tiy=x)

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

e, xty>1 - - (ii)
Also, for S,
Letz=x+iy
~I _(z) =y, which is less than or equal to
one.
e, y<1 eeee - (iii)
Concept Draw the graph of Eqs. (i), (i) and (iii) and then select the common region bounded by Egs. (i), (ii) and (jii) for S, N S, N S..
Y
(0.1)
< > Im (x)=1
y=1
- SiMS,NS,
X" X
C F z-1]=V2
i.e. (xk-1)2+(y~0)2
=(\2)2
Re(1-1)z=1
¥ e x+ y=1

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

Question174

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

Options:
Al

1.2

N—

D. S|z+ iz|2

1
2

Answer: B



Solution:

Area of triangle whose vertices are A(z), B(iz), C(z +iz)

r

iz

Area of the triangle

- 3l <
2 2

Question175

The value of 4 + | is

1

1

1
4+... 0

[2021, 17 March Shift-1]

5+
4+
5+

Options:

A2+ %%
4
B.2+ @@
C.4+ %\/%
5
D.5+§\@

Answer: A

Solution:

Letx=4+

1
5+ 1
X
(x—4)(5x+1)=x
52— 19x—4=x
5x2=20x—4=0
<= 20£N400+ 80
10
— 20480
10
Ex
100

x=4+

T A

U

= x=2+

=22 2430
« xnless0
So, x=2+ %%



Question176

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

Options:
A3
B.2
C. 4
D.1

Answer: B

Solution:

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

X, x20
x| = and
=X, x<0.

x+4 Xx>—4
[x+4|= {
—(x+4) x<-4
Case |
x<—4
r(—x—-3)(-x—4)=6
x+3)(x+t4)=6
X*+7x+12=6
X2+ 7x+6=0
x+6)x+1)=0
x=—6 orx=-1
We will reject x =—1 as, -1 >-4
~ When x <—4, x =—6 is the solution.
Case Il
—4<x<0
(—x=3)(x+4) =6
= —(xt3)(x+4)=6
> —(+7x+12)=6
> X +7x+18=0
As, the discriminant of this quadratic
equationis D=7"—4-18=49-72 =23
. D=-23and D<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+41].=6

> x-3)(x+4)=6

= CHx-12=6

= X +x—18=0

o IENTET2 “1x\73
2

2
71373 as _1_W<Oand here, x > 0.

We will reject x =

R 2 2
So, x= /1 +2\/73, when x > 0.
ix=—6andx= . +2\/73

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

Question177



Let P(x) = x*+bx+chea quadratic polynomial with real coefficients, such that i P(x)dx =1 and P(x)

leaves remainder 5 when it is divided by (x —2). Then, the value of g(b + ¢) is
[2021, 16 March Shift-II]

Options:
A9

B. 15
C.7

D. 11

Answer: C

Solution:

P(x)=x2+bx+c

1
> [(x*+bx+cydx=1
0

= b+2c=4/3 -t - (i)
And, P(x) =(x—2) - Q(x)+5
When, x =2

PQ) =5

4+2b+c =5

c =1-2b -eeee- - (ii)
Putting ¢ =1-2b in Eq. (i),
b+2(1-2b)=4/3
=-3b+2=4/3

= b=2/9
~c=1-4/9=5/9

M0 =9( 2+ 32} =7

Question178

z+i

Let z and w be two complex numbers, such that w = 72-27+ 2, P

=1 and Re(w) has minimum

value. Then, the minimum value of n € N for which w" is real, is equal to
[2021, 16 March Shift-1]

Answer: 4

Solution:

Given,W:ZE—Zz-FZ

‘ z-%—i.‘:1

z—31

> |z+i|=]z-3i|

Let z=x+iy

= [x+ily + 1) | = [ x+i(y—3)|
S (y+ 1) =Xy - 3)?
= 2y+1=—6y+9
ay=1

Now, w=zz—2z+2

w= |z -2z+2

= W:x2+y2*2(x+iy)+2




> w= X +y =25 +2)+i(-2y)
= w= (x4 1=2x+2)+i(-2)
w=(x—1)%+2-2i
Re(w) has minimum value.
So; (x—1)*+2 is minimum when x = 1
ww o =2-21

=2(1-1)

= (1 i

2%(5 )

w :Z\Eefin/4
—int

Now, w" = (2V2)%e 4

=(2\/§)"[cos( rz_n) —isin( %) ]

This has to be zero forw" to be real.
So, si ( Iﬂ) =0

S 4
> % =0, x, 2x, 3m...

= n=0,4,8,12...
The minimum value of nis 4m € N) .

Question179
The least value of |z|, where z is a complex number which satisfies the inequality

exp (%E(}gez) >log 15|5v7+9i|,
i = +/—1, is equal to;

[2021, 16 March Shift-11]

Options:

A3

B.\5

C.2

D.8

Answer: A

Solution:

(z+3)(z[ = 1) :
exp @+ <log2| Zlog 1|57 + 9|

ex — <o >1lo
p (2 +3)(z[ = 1) log,2 1gx516

(2] + 1)
> logﬁ|5\/7 +9i
> #3215 4
(z|+ 1)
| z2°
[z]+1)
(121 =3)(|z| +2)> 0
lz| =3

14004

Question180

If f (x) and g(x) are two polynomials such that the polynomial P(x) = f (x3) + xg(x3) is divisible by

X +x+ 1, then P(1) is equal to
[2021, 18 March Shift-II]



Answer: 0

Solution:

Method (1)

Given, P(x)=Tf(x")+xgx’). - - (@)
< P =) +g(l) - - (ii)

Given, P(x) is divisible by (x> + x +1).
s P =Q) . (*+x+1)
As, we know that @ and w’ are non-real
cube roots of unity and this is also root
of x*+x+1=0
« P(w)=P(0’)=0
As, we know that » and o are non-real cube roots of unity and this is also root of X +x+1=0
o P@) =P =0 ... (iii)
From Eq. (i),
P(w)=f (o) + o[g(w)’] = 0] from Eq. (iii) ]
>f(D+ogl) =0 ... (iv)
and P(0®) =0 [from Eq.(iii)]
:>f(u>6) fa- g(mb) =0
> f()+o’g(l)=0 - (V)
Now, adding Egs. (iv) and (v), we get
2f(1) + (0 + ))g(1)=0
= 2f(1)—1g(l)=0 (*1+o+n’=0)
= 2f()y=g(l) ... (i)
Subtracting Eq. (iv) from Eq. (v), we get
0+ (0= w’)g(1)=0

= g(1)=0
—g_0 -
f(1) 5 7 from Eq. (vi) ]
= f(1)=0
From Eq. (ii), P(1)=f(1)+g(1)=0+0=0
Method (2)
“ P(@)=0
= f()twg(l)=0
> f(1)+(7%+ %)g(l):o
= (ro- %)H( \lgg(l)) =0

On comparing real and imaginary parts from both sides, we have
V3
ney- 8 -9 Beay=o
- E2=0, Se)

>f(1) = %, =g(1)=0

S ()= 2=0
AP(1)=f(1)+g1)=0+0=0

Question181

The value of 3 + ]

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

Options:
A 1543

B.2+3

C.3+2V3



D.4+1\3
Answer: A

Solution:

Letx=3+
4+

1

So,x=3+

= (9= 5o

= @x+1D)(x-3)=x
11 2 4x*—12x-3=0
L 3*28
2
=x= %i\/§=1.5i\/§

But from above, x>0
-~ Only positive value of x is accepted
~x=15+ \/j:

Question182

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|=28.

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

Options:
Al

B.0

C.2

D. Infinite

Answer: A

Solution:

S,:1z=3-2i =8
= (xFiy) -G +2i) ] =8
> J(x-3)+iy=2) ] =8
S x-3)P+(y-2°=8
S, :Re(z)=5

xX=5 _
S;:lz—z|=8

| (x+iy) = (x=iy) | =8
= 2y>8
= y>4

S, 1 (x=3)+(y-2) =8
SZIXES

S;:yz4



~ Y

] 64,
=% (3+2N22)
C(3.2)
0 = X

x=5
Circle passes through (5, 4) as shown in the figure.
= There is exactly one point(5,4)in S, NS, N'S,.

Question183

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 7

about the origin in the anti-clockwise direction.
If the co-ordinates of the final position of the point P are (— 4,

5 5 ) , then the value of 2a + b is equal to
PRV
[2021, 27 July Shift-11]

Options:
A13
B.9
C.5
D.7

Answer: B

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 %
about the origin in the anticlockwise direction, the final position of the point P is
&%
272
Now, applying rotational theorem,

b+2)+ai].(cos %Jrisin%)

Sl
SRR

—L_+ li:(u-i)-ﬁ( M-*. i)
2. 2 2 2 2 2
5 a5 (o ES
11 So,\b=af2__ 1
\2 B
Shoa=-3 oo ()
and M: 7
V2 A
= a+b=5 -ee--- - (i)

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

Question184

Let C be the set of all complex numbers. .

LetS, ={z€C:|z-2|<1}andS,={z€C:z(1+i)+z(1—i) >4}.
Then, the maximum value of z — §|2 forz€S NS, is equal to
[2021, 27 July Shift-I1]

Options:

3+2\2
4

A.

5+2\2

B. 5

3+2V2

C. —

542\2
4

D.

Answer: D

Solution:

LetS, ={z€C:|z-2|=1}
andS,={z€C:z(1+i)+z(1-i)>4}
Now |z—2|<1

Let z=x+iy

= |x+iy—-21<l

>x-2+y’ <1

Also, z(1+i)+z(1-i)>4

> (x+iy)(1+D)+(x—iy)(1—-1)>4
> 2x—2y>4

= x—y=>2

Let point on circle be A(2 + cos 6, sin 0),
3n
1oe|-= =
[ 4’ 4
2
(AP)zz (2+cos(:)— %) +sin’0
= (AP)2 =cos’0+ i = cos B +sin’0

= (AP)2 = % —cos 0

For (AP)2 to be maximum, 0=— %Tn
5, 1
= (AP)= 2+ ——
ARSI 3
= (AP) = 5+:\5

Question185



1/4 1/2

Let a, B be two roots of the equation X+ (20) =0. Then, o® + Bs is equal to

[2021, 27 July Shift-1]

x+(5)

Options:
A. 10
B. 50

C. 100
D. 160

Answer: B

Solution:

1 1
X+20)4-x+(5)2=0.
roots o & .

1
atp=—(20)4
i

af=(5)2.
CLS + BX _ ((14)2 + (B4)2
= (@ =B+ 2ap)’. (D)
= (a+ )’ = (@ +p")+20p.
1 1

= (20)2=(a’+BH+2-52
1 1
=2.(5)2=(*+pH+2-52
= 0= (o’ +p)
From eqn (1)
a*+p° = (@ +p))< (7= P +2- (5)
=0+2x5’
=2x25
=50 (Ans)

172

Question186

The number of real roots of the equation ¢** — ™ = 4e™ — ¢* + 1 = 0/is equal to .........

[2021, 27 July Shift-11]

Answer: 2

Solution:

Given equation,

e eF e — X120
Let e*=t>0
-t -4 =t+1=0

= f—tq- L1y L
to$
>+ l+27(t+ 1)76=0
t t
2
> (t+ l) —(t+ l)—6=0
t t
Let a=t+ 122

lceso®—a-6=0

>0 -30+2a-6=0
=a(a—3)+2(a-3)=0
=(—3)(at2)=0

=0=3 or a=—2 (not possible)



=>t+ l=3
t
>t -3t+1=0

~ The number of real roots =2

Question187

The number of real roots of the equation
e —e" ~ 2™ - 12 +e*+1=01is
[2021, 25 July Shift-1]

Options:
A2
B.4
C.6
D.1

Answer: A

Solution:

e 26 - 12eP +ef+ 10 =0
SE* 17 - e~ 1) =12e%
sE*-D)EF-e - 1) =12e"
sEF -1 e -e ) =12
=>€X*67X*672X — 312

e -1

decreasing

X

A

increasing

Yi

Hence, the number of real roots is 2.

Question188

If a, B are roots of the equation.
X*+5(2)x+10=0, ¢ > f and
P_=a"—B" for each positive
integer n, then the value of

17" 20

PP +5V2P P
2
P P+ 5V2P ¢

) is equal to

[2021, 25 July Shift-1]

Answer: 1



Solution:

x*+5V2x+10 =0

P =0o"-p"

P17P20+5\/§P]7P]9 _ P17(5\/§P19+P20)
PP, +5V2P 7 P(5V2P P )

> XB2+50x+16)=0

= x4+ 5\0x7+x"" =0

(a207Bzo)+56(a197B19)+(a187518) -0

P20+5\EP19+P18=0

Similarly,

P, +5V2P  +P =0

P17(5\5P19+P20) A PP _

P y(SV2P +Pg) P (P,

So, 1

Question189

The number of real solutions of the equation o |x|—-12=0is
[2021, 25 July Shift-11]

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

Answer: A

Solution:

Given equation,

ex’—|x]-12=0

> X |x|-12=0

> |xP-4|x|+3]x|-12=0

= (x[-4(x|+3)=0

So  |x|=4=0or |x|+3=0

[x|=4 or |x| =—3 (not possible)
x=+4

Hence, the number of real solutions =2

Question190

Let [x] denote the greatest integer less than or equal to x. Then, the values of x € R satisfying the

equation [¢*]+ [¢* +1] - 3 = 0 lie in the interval
[2021, 22 July Shift-11]

Options:

B.{log 2, log 3)

C.[1,¢)

D. [0, log, 2)



Answer: D

Solution:

[+ +1]=3=0

> [T +[E]+1-3=0

> [T +[]-2=0
(€ 1-D([T+2) =0

[e]flor[e]*—z

Not possible as € > 0.

> [M=1

= 1<e"<2

= 0<x<log?2

Question191

174, | 3172
+3

If a and B are the dlstmct roots of the equation X+ A3) =0, then the value of

o’ (a - )+B (B —1) is equal to
[2021, 20 July Shift-1]

Options:

A. 56 x3%

B. 56 x 3%

C.52x3*

D. 28 x 3%

Answer: C

Solution:

11
X +34x+32=0

o 3144 VW
2
_ 3VH=1£430)
B 2
=31/4( *l+\/§i)or31/4( —1'\/§i)
2 2
374 or 3462

_ 3]/4(1)0|' 3]/4(02

Now, a%(a”— D +p%p'2-1)
:0.108 0.%4’[?)108*[3%
:((1108+[3108 ((l +B

_ {(31/4m}108+(31/4 2)108}

7{(3]/4(0) +(3]/4(,02)%}

:327( 108 21() 324( 9(+w192)
=37@2)- 324(2) =3%54)-3%)
=3%(52)=52x 3%

Question192

The number of solutions of the equation
log,, . 1)(2x2 +7x+5)+



108y, 5(Xx+1)" —4=0

x> 0, is
[2021, 20 July Shift-11]

Answer: 1

Solution:

2
log, , ,(2x" +7x +5)
+log,, , 5(x+1)° ~4=0
=log , ,{2x+5)(x+1)}
+2log, , 5 (x+1)=4=0
= log(X+ 1)(2x+ 5)+ log(X+ 1)(x +1)
+210g(2x+5)(x +1)—-4=0
=log,, (2x+5)+2log,  5(x+1)=3=0
[+loga=1]
log . yx+ 1)

= +5)+ v =

10gy . )(2x+3)+2 log;, , ,2x+3) .
Let log(x+ 1)(2x+ S5)=t

tr2=35¢-3t+2=0

(t—1))t=2)=0
= t=1,t=2
=>log ) (2x+5)=1 and
log(X+ 1)(2x +5)=2
2x+5=(x+1)

and 2x+5=(x+ 1)
x=—4

and 2x +5=x>+1+2x
ie., xXX=4

= x=+2,-2

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

Question193

3+2icos0

If the real part of the complex number z= =",

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

Answer: 1

Solution:

We have,

|g= 3+2icosb _ 3+2icosO 1+3icos
1-3icos® 1-3icosO 1+3icosO

_ @3- 6cos26) +1(9cos 0+ 2 cos0)

1+9cos’0
s [C1= 600526) + (11 cos 0)i
1+9cos’0
Given, Re(z) =0
3 — 6cos’0 ~

= 2
1 +9cos”0

ee(o,

T
2

)is



= 3-6c0s’0. =0

= cos’) = —

21 = 3foc(e )]

= =

Hence, $in’30 + cos’0

2 3m 2T

. 1
=sin” —+cos
4

1
=11
2

8|

Question194

Let n denote the number of solutions of the equation +3z2= 0, where z is a complex number. Then, the
value of éo L is equal to
[2021, 22 July Shift-11]

Options:
Al

4
B.g

3
C.3
D.2

Answer: B

Solution:

Z+32=0

z=xX+iy

SE*-yY) +i2xy) +3(x —iy) =0

=S —y? +3%) +i(2xy —3y) =0
x2*y2+3x:0
y(2x—3)=0.

- -3

y=0orx 5

Ify=0,

= x(x+3)=0

= x=0,-3

= S0, (0, 0) and (-3, 0) are solutions, when

o2, 28) ane (1-25)

(S]]
\S]

Question195

If the real part of the complex number
(1—cos 0 +2isin 0)_1 is %f orQ € (0, ), then the value of the integral isin xd x is equal to
[2021, 22 July Shift-I1]



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

Answer: A

Solution:

Letz=(1—cos®+2isin0)"’

= z= I era—
1—cosO+2isin6
_ 1 « 1—cos ~2isin 0
1—cosO+2isin® 1-—cosO—2isinh
_ (1 =cosB)—2isinb
(1.— cos 0)* — (2i sin )’
ZSinzg —4isin gcosg
4sin* g + 16sin’ gcos2 —g—

0[O o B
ZSIHE(SIHE 210052)
.20( .20 20
4sin E(sm §+4cos E)

sin g72ic0s9
2 2

2'sin g ( sin’ g +4cos? g )
sing
Now, Re(z) =

2 sin g(sin2 g-ﬂlcos2 g)

.
2(1+3c0s29)

Given, Re(z) =

ﬁée:
1+ 2_)
2( 3cos 2

= 1+300529: %ﬁcosze—):

A
2

n— N

1
5

0
= =4
cos

g=nni

s 0=2nn+

g &~

Given, range is 0 € (0, n).

="
2
L
Now,?sinxd x =] 2sinxd x
0 0
T
[ 2sinxd x :—cosx]oﬂ/2
0

=7(c0s %*COSO)

=—(0-1=1

Question196

If z and ® are two complex numbers such that |zo| =1 and arg (z) — arg(o) = 37”, then arg( i;ii) is

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

Options:



Answer: B

Solution:

[zW | =1, arg(z) — arg(w) = 3775
0

Letz=re'
(g 3T _ ‘
w= %el(e 2 ) sz=re
. 3n
wz= %el(e 7) re
i(e— 3—“—9) B &%

= wz=e
- —-3n .. —-3n

= wi—cos( T)-%—1sm( T)

= wz=0+i

=> wZ =i

( 172w2) :( 1-2i 1731)
143wz 1+3i 1-3i

1-2i-3i+6i_ —5-5i

- 10 ST

soarg :—(n—

Question197

LetZ | and Z , be two complex numbers such that arg(Z ;, —Z )) =  and Z , Z, satisfy the equation
|Z — 3| = Re(Z). Then, the imaginary part of Z | +Z , is equal to
[2021, 27 Aug. Shift-11]

Answer: 6

Solution:

LetZ,=a +ib,Z,=a,+ib,
Z,=Z,=(a,—a)+i(b,—b,)

—b

= b
7 7 T 1 T
wBE 727 g (ai’aj)74

Il =b,-b,=2a,~a,

Also, - [Z,=3| =Re(Z))
= (a, =3 +b =3’
and “{Z,-3|=Re(Z,)
= (a2~3)2+b22=a22
=(a,—3) —(a,~3)’+b, =b,’
AN .2
T Ty

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

=a ta,~6+b +b,=a +a,

= b, +b,=6



> Im(Z ,+Z5)=6
[using Eq. (i):]

Question198

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

Options:

A.log,14
B. log,11
C. log,12
D. log,13

Answer: B

Solution:

x+1-2log,(3+2")+2log,(10-27) =0
=

X7
x+1—210g2(3+2")+1og2( ) 2 1) =0
2X

=>x+1—2log,(3+2%) +log,(10- 2~ 1)
10~2*—1) _
(3+2%
10-2°-1 1
94+ (2% +6-2¢ 2
> (2% -14-2"+11=0
Let2*=y
> Y- 14y+11=0
Let2*=y
> y' - 14y+11=0

_ 14iV152 O\ V152

:>l+10g2<

2
=74 V152
V=T =~
o V152
BRI =
S oNoqy V1252,
g 2
=x;=log ( —)
2 2
X =log2(

~ Sum of roots =X{+Xx,

=log, (49~ 122) log,11

Question199

The number of distinct real roots of the equation P +ax’-12x* +4=0is
[2021, 27 Aug. Shift-I]



Answer: 4

Solution:

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

£1(x) = 125>+ 12x* ~24x = 0
$]2X(X2+X*2)=0
=2xx+2)(x—-1)=0

Critical pointx=0, 1, -2

BVE AU
(-2, -28) (1,-1)

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

Question200

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

(?’x2 +4x+2)+ k(3x2 +4x + 2)2 = () has real roots, is
[2021, 27 Aug. Shift-1I]

Options:

1-3] _
D.(%3]-m
Answer: A

Solution:

Given,
(3x* +4x+ 3)* — (k+ 1)(3x* +4x + 3)
(3%% +4x+2) +k(3x> +4x +2)° =0
Let y:3x2+4x+2

Then, given equation becomes

(y+ 12~ (k+ Dy(y+ 1) +ky* =0
:>y2+2y+1—kyz—ky—yz—y+ky2:0
= y+1l-ky=0
= y(1-k)=-1

1

Yk

=3k +dx+2—

\%
S -

For real roots, D
5 16-4-3- (2— L) >0

k
12
-84+ == > 2 >
= 8 k7170=> kil,z



> ke (1, %] [k #1]

Question201

1
x—2

The sum of all integral values of k (k # 0) for which the equation X—f—l - in x has no real roots, is

[2021,26 Aug. Shift-I]

o

Answer: 66

Solution:

ij— Xlzz %:XER—{LZ}
KQx—4-x+1)=2(x>—=3x+2)
k(x—3)=2(x*—3x+2)

22— (6+k)x +3k+4=0

For no real roots b* — 4ac < 0
~(k+6)°=8-3Bk+4)<0

> K-12k-4<0

= K-6)’-32<0
=
=

(k-6 <32

-4\ <k-6<4\2
= 6-4\2 <k<6+4\2
Integral k € {1, 2, 3,4, .....11}

Sum =66
Question202
If (\/3_, + i)100 = 299(p +iq), then p and q are roots of the equation

[2021, 26 Aug. Shift-III]

Options:
AX—(B-1Dx-\V3=0
B.xX’+(V3+1)x+V3=0
C.x*+(\3=1)x~V3=0
D.xX2<(3+1)x+V3=0
Answer: A

Solution:

(3 +)'" =2"(p +iq)

100 ”OOE 99
2% 6 =2"(p+iq)

:2[cos(nf g)ﬂsin(n*
> (-1+i3)=p+iq
= p=—landq=13
Equation whose roots are —1 and V3i is



= x+1DH)E=¥3)=0
xz—(\/§—1)x—\/§:o

Question203

Let L#0 be in R. If o and P are the roots of the equation x*—x+2).=04and o and v are the roots of
equation 3x% - 10x +270 = 0, then % is equal to
[2021,26 Aug. Shift-I1]

Answer: 18

Solution:

We have, o is common root of the equations x* ~ x + 2 = 0.and 3x*— 10x + 271 = 0.
Now, common root of these equations is (30>~ 10a+27x) — (30> = 3a+61) =0 = ~Ta+21L=0
= a=3)1
Again, o is root of x>~ x +21=0
cdl—at2a=0
= (BN -3a+20=0
= NP-1=0
= MO =1)=0
1

= A=0, 5

1
= A= g [2#0]

1 1
=30=3x == —
=3 03
Again, o and f are roots of the equation
XX —x+21=0

R

1_2
=l-q=1- 2= =
=8 o 3° 3
And a and y are the roots of the equation 33— 10x+274=0
_ —(-100_ 10
+y= S )= 27
*TYT 73 3
10 10_1_9
= = = EN = L =
T3 3 3 30

Br (%):(3)18
(5)
Question204

ifs={z€C: 25 €R}, then

[2021, 27 Aug. Shift-1]

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:

z—1i

Given, T ER
.
10, 1)
< >
1(0, -2)
v
= arg( zz+_2ii) =0orm

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

Question205

= 3 3 3 3
Let z="-"% and i = V=1. Then the value of 21 + (z+ é) + (z2+ iz) +(z3+ %) +ot (121+ Ll)
is

[2021, 26 Aug. Shift-1]

Answer: 13

Solution:

—in

1=¢ 3

7=

=
m|(§|

Again, " + ir =L+ = 2Re(z")
z

[ 2] =1] =2cos( %)

21 3 21
20+ Y (zf+ l) 21+ Y 8cos3( ﬂ)
r=1 Zr N, 3
(r=2.8, 14, 20) A, Ao (r=1,7,13,19)
(r=3,9,15, 21) A, A, (r=6,12,18)
(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

Question206

—_

7—
z+1

[2021, 26 Aug. Shift-I]

The equation arg( ) = 7 represents a circle with



Options:

A. centre at (0, —1) and radius \2
B. centre at (0, 1) and radius \2
C. centre at (0, 0) and radius \2

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

Answer: B

Solution:

z—1
+1

We have, arg( ) = % =arg(z—1)—arg(z+1)=

T
4

N

Letz=x+iy
arg[(x — 1) +iy] —arg[(x + 1) +iy] =

:tanfl( Y )*tanfl(—y )=
x—1 Xx+1

__y
2 ( x—1 x+1 )—tanT—[
1+ Y . y. 4
x—1 x+1
Y+ D) -y =1y _
=Dty
=2y =x"+y’ =1
=>x+y2=2y—1=0
=>xt(y- 1y =2
=>x7+(y= 1) = ()
Which is a circle with Centre (0, 1) and Radius = V2 units

it BN

<

Question207

A point Z moves in the complex plane such that arg ( ;; ) = 7 then the minimum value of

lz—9V2 —2i|* equal to
[2021, 31 Aug. Shift-1]

Answer: 98

Solution:

el 222) -

If
z=x+iy

arg[(x ~2) + iy] ~argl(x + 2)+iy] = §

xy+2y—xy+2y _
2.2 Vi

X +y —4
= 4y= X+ y2 -4
=Xy’ —4y—4=0
z is a circle.
Centre = (0, 2), Radius = (212)
|z— 9\/5—2i\2 is the distance of (92, 2) from any point on circle. Distance will be minimum when (9V2, 2) will lie on the line joining the centre.

1=



(0.2 (N2, 2)

\

PQ =0P-0Q
=9V -2\2 =72
PO* =(7\2)*=98

Question208

If z is a complex number such that E is purely imaginary, then the minimum value of |z — (3 + 3i)| is
[2021, 31 Aug. Shift-1I]

Options:
A2V2 -1
B. 6\2
C.3\2
D.2V2
Answer: D

Solution:

Letz=x+iy

z—i_ xtiy—-1), x=D—iy

z=1  (x—-D+iy x—-1)-iy

Z =Dy =D (X*I)(Y*l)*x}’]
=17 +y (=1 +y

As Z—_i is purely imaginary,
o

x2+y2*X*y =0

SR

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
PG 0) o)

=32 -\V2
=2V

Question209

The least positive integer n such that 0 8213 —, 1= \=1,is a positive integer, is
[2021, 26 Aug. Shift-11]



Answer: 6

Solution:

We have,
ey @)
(1-" 2 A==
~(v5) 0
_ 2i(1 +1)
[(1—i)(1+i)
=(—2i2‘2)“(1—1—2i)

= (i~ 1)"(-2i)

]n(1+i2—2i)

Ifn=1, ({1~ 1)(-2i)=—2i° #2i=2+2i

If n=2, —2i(i — 1)* = —2i(-2i) = ~4

If n=4, —2i(i — 1)* = —2i(-2i)(~2i) = 8i

If n=6, —2i(i — 1)® = —2i(-2i)(~2i)(~2i) = 16

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

Question210

The numbers of pairs (a, b) of real numbers, such that whenever a is a root of the equation

X’ +ax+b= 0, o~ 2 is also a root of this equation, is
[2021, 01 Sep. Shift-1I]

Options:
A.6
B.2
C.4
D.8

Answer: A

Solution:

Given equation x> +ax+b=0

It has two roots (not necessarily real a and B )
= Either a=f or a #f

1. fa=p=a=d’=2>a=-1,2
When a=-1, then (a,b)=(2, 1)

When a =2, then (a,b) = (-4, 4)

1. If o # B, then

(@)a=a’~2and p=p>-2

Here, (o, B)=(2,=1)or (-1, 2)

Hence (a, b) = (—a— B, af) =(-1, —2)
(b)a=p*~2and p=a’~2

Then a—B=p—o’ = (3= a)(B+ )

> g tp=p*+a’—4

ora+p=(a+p)’ 204

= —1=1-20p-4=2>ap=-1

= (a,b)=(a-B,ap)=(1,-1)
(QYa=o’-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=0>-2=p*~2and a#p(asin (c))
= We get 6 pairs of (a, b)



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

Question211

3 +isinf
If 4—icos0?

[Jan. 7, 2020 (ID)]

Options:

A. n—tan_l(

YRS

)
)

B. n*tanfl(

FNTN)

C.—tan ' ( % )

“1({4
D. tan (3)

Answer: A

Solution:

3+isinf
Letz=
27 4=icos0
g = B+isin)  (4+icos0)
(4—icos0) (4+icos0)
As z is purely real

, after rationalising

=3cos0+4sin0=0=tan0 =— %

arg(sin 0+icos0) =+ tan | ( cos 0 )
sin 0

- L AN T
=m+tan ( 3) T—tan (3)

0€ [0,27], is a real number, then an argument of sin0 + icos0 is:

Question212

Let z be a complex number such that
[Jan. 9, 2020 (I)]

Options:
AAN10

B.

[\STEN|

c
D.2V3
Answer: B
Solution:

Letz=x+iy

z—1i]| _ 2 2
Then,‘z+2‘—l=~x +(y—1)

=xC+(y+2) > =2y+1=4y+4

Z —i
Z +2i

=1and |Z| = 3. Then the value of |Z +3i| is:



= 6y=73=>y=7%

|zl: %:>x2+y2: =

2_ 24
> x'===6
T

Wz=X+iy :>z::t\l6—E
. 25 \/49
= + 2= =

|z + 3 \j6 n 7

= \z+3i‘=

N3

Question213

If z be a complex number satisfying |Re(z)|+ | Im(Z) | =4, then |Z | cannot be:
[Jan. 9, 2020 (II)]

Options:
17

O \/7

B. V10

C.\7
D. V8

Answer: C

Solution:

z=x+iy [+ y| =4

2= {x* 4y
Minimum value of
[z =2V2

Maximum value of
7= 47| € [Vg, V6]
So, |z| can't be V7.

(0, 4)

il s
N\

(0,—4)

Question214

Leta= HN— Afa=(1+0) Z o and b = Z o then a and b are the roots of the quadratic equation:

[Jan. 8, 2020 (D]
Options:

A. x*+101x+100=0
B.x”—102x+ 101 =0
C.x*—101x+100=0

D. x>+ 102x4 101 =0



Answer: B

Solution:

Leta=m,b=1+0"+0’+....= 101

a:(l+m)(1+w2+m4+.....w198+m
202

200
)

:(l+m)(1:£m2);01): (®+1)§(i -1
® (0" —1)
A . (1-!—(1))(12—00)=1

l-o

Required equation =x2*(101 +1)x+(101)x1=0
= x*—102x+101'=0

Question215

If Re( ! ) =1, where z = x + iy, then the point (x, y) lieson a :

2z+1

[Jan. 7, 2020 ()]
Options:

A. circle whose centre is at (* %, - %) \

B. straight line whose slope is — %

C. straight line whose slope is %

D. circle whose diameter is \/2—5
Answer: D
Solution:
vz=X+1iy
( z—1 ) _ (x—D+iy
2z+1 2(x +iy)+i

x=D+iy  2x—Q2y+ Di
2x+Qy+1)i 2x—(Qy+ i

z+ 1\ _ 2x(x—1D+yQRy+1) _
e( '—_) =T s oo
2z+i (2x)°+Qy+1)

b3 3 (5

Question216

The number of real roots of the equation, ¢™+ ¢** — 4 + e+ 1= 0 is:
[Jan. 9, 2020 (T)]

Options:

Al

B.3

C.2

D. 4

Answer: A



Solution:

Lete* =t € (0, »0)
Given equation
-4t +t+1=0

Strt-4vda Lojp
L
=>(t2+ 12) +(t+ l) —4=0
t t
Lett+ %:y

(-D+y-4=0 = y4y-6=0

Y +y—6=0 = y=-3,2

S y=2 =t+ %= 2

= e'te =2

x =0, is the only solution of the equation

Hence, there only one solution of the given equation.

Question217

The least positive value of ' a ' for which the equation, 2+ (a—10)x+ 3—23 = 2a has real roots is

[Jan. 8, 2020 (I)]

Answer: 8

Solution:

Since, 2x>+ (a—10)x + % = 2a has real roots,
+D>0
(a— 10)2—4(2)( %—2;1) >0

U

(a—10)*—4(33 ~4a)> 0
a’—4a-32>0
(a—8)at4)>0
a<—-4uUa>8

a € (~w,~4] U [8, )

NI | T 1%

Question218

If the equation, x> +bx +45 = 0(b € R) has conjugate complex roots and they satisfy |z+1| = 2710, then:
[Jan. 8, 2020 (I)]

Options:
A.b*=b=30
B.b>+b="72
C.b"-b=42
D.b’+b=12
Answer: A

Solution:



Let z= o +ip be the complex roots of the equation
So, sum of roots =2a=-b and

Product of roots = a*+ % = 45

(a+1)2+p2 =40

Given, z+ 1| =210

= (a+1)P’-o*=-5 [vp*=45-d’]

= 20t+t1==-5 = 20=-6

Hence, b= 6.and b>—b=30

Question219

Let a and § be the roots of the equation X-x-1=0.1f P~ (0!)k + (B)k, k >1, then which one of the

following statements is not true?
[Jan. 7, 2020 (ID)]

Options:
A. P3; = P57 Py

B.P, =11

C.(p, tp,tp; tp,tps) =26
D.ps=p, D,
Answer:'D

Solution:

o =50+3

B =5p+3
ps= S(a*+p)+6=5(1)+6

 “from x*—x—1 =0,a+p= %abZI

ps=11 and p5:a2+[32:a+1+[3+1
p,=3 and p3=a3+ﬁ3=2a+l+2[}+1

=2(1)+2=4
p,Xp; =12 and ps=11=ps#p, Xp,

Question220

Let a and B be two real roots of the equation (k + l)tanzx —\2.Atanx = (1 — k), where k(#—1) and A are

real numbers. If tanz(u + B) = 50, then a value of A is:
[Jan. 7, 2020 ()]

Options:
A 102
B. 10

C.5
D.5\2
Answer: B

Solution:



(k+ Dtan’x —\2rtanx +(k—1) =0
A
tan o+ tan = 1 [Sum of roots ]
k-1

tano - tanf = e [Product of roots]
A/LI
k+t1 - \2n_ A
st +B)= A - A
an(o + B) 171(71 3 E
k+1

2
tan’(a +B) = %= 50
x=10

Question221

Let a, b € R, a # 0 be such that the equation, ax’—2bx+5=0has a repeated root o, which is also a root

of the equation, x> —2bx—-10 = 0. If B is the other root of this equation, then ol + |32 is equal to :
[Jan. 9, 2020 (ID)]

Options:
A. 25
B. 26
C.28
D. 24

Answer: A

Solution:

ax’—2bx +5=0
If @ and o are roots of equations, then sum of roots
207225 4= b

a a

and product of roots = o=

o |

2

b
> — =

2

a

o |

= b’=5a (a#0)...()

For x>~ 2bx—10=0
a+B=2b.. (i)

and off =—10. . .(iii)

o= gisalso root of x> —2bx— 10 =0

= b’=2ab*—10a°=0
By eqn. (i) =5a—10a’— 10a>=0
= 20a’=5a

1 2_ 5
= a=-andb = >
73

~

o’ =20'and B*=5
Now, o’ +p*>=5+20=25

Question222

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:
A4\
B. 4

C.2\2



D.2

Answer: C

Solution:

D(z—2Ré&(z)) C(z—2Re(z))

) BO)

Let z=x+iy

*» Length of side of square = 4 units
Then, [z—z|=4=|2iy| =4=|y| =2
Also, |z— (z—2Re(z))| =4

=>|2Re(z) | =4=|2x| =4=|x| =2

wld = APy =\ara=2\V2

Question223
130
The value of ( 11+1iv§) is:
[Sep. 05, 2020 (IT1)]
Options:
A, 2"
B.2"i
c. 25
D.6
Answer: C
Solution:
w—14\3i=2-¢3 and1-i=\2.¢c 4

2 )
A (g (58
=1
. T
=3¢ 2 =i,

Question224

()
1—-i i—

is .
[Sep. 03, 2020 (D]

—_

n/3
) =1, (n,m € N), then the greatest common divisor of the least values of m and n



Answer: 4

Solution:

Given that ( u)m/z= ( E)n/3=

_]' 1

{ /2 2\ n/3
(1+1)2)"‘ _ ( (A+i) ) _

:’( ;) ) !
:>im/2:(_i)n/3:1
m( least ) =8, n( least) =12
GCD(8, 12)=4

Question225

If Z |, Z , are complex numbers such that Re(z)) = |Z,—1|,Re(Z,)= |Z,—1|andarg(Z ,—Z,) =7,

then Im(Z | +Z ,) is equal to:
[Sep. 03, 2020 (II)]

Options:

2
A. T3
B.2V3

C.

|5

1
D.\/_g

Answer: B

Solution:

Letz =x, +iy, and z, =x, +iy,
vz, —1] =Re(z))

=>(x,— 1)2+y12=x ,

1

>y, =2x,+11=0 .......(})

2, = 1}=Re(z) = (x,~ 1)’ +y," = x;’
5y, —2%,+1=0 ... (ii)

From eqn. (i) - (i)
y12*y2272(x17x2) =0

X1 —X

)
—y1 =, ) ....... (iii)

'.'arg(z] ~ 22) = %

=>tan71( y_—yz) =I
X; 7 X, 6

:>y1+y2:2(

Yi7Y,_ 1
ENANIES

X 7% 3
=2 £,1) [From, N2
Yty 3 7% Ty,

2y, ¥, =23 = Im(z, +2,) = 2\3

Question226

Let z=x+1iy be a non-zero complex number such that =i | z |2 , where i = V-1, then z lies on the:
[Sep. 06, 2020 (IT)]



Options:

A. line, y = —x
B.imaginary axis
C. line, y =x

D. real axis

Answer: C

Solution:

Letz=x+1iy

2_ .2
vz =1|z|
.'.xz—y2+2ixy = i(x2+y2)
:>x2—y2:0 and 2xy:xz-%—y2
>x-y)x+y)=0and (x—y)>=0
=>x=y

Question227

—14i\3
2 9

If a and b are real numbers such that (2+ a)4 = a+ba, where a =
[Sep. 04,2020 (ID)]

then a + b is equal to :

Options:
A.9

B. 24
C.33

D. 57

Answer: A

Solution:

Given that, o=

—1+47i
12\/31:w

22 +0)'=a+bo= (4+0’+4n)’=a+bo
S+ 4(1+m)’ =a+bo

ﬂ(03274u)2)2 =a+bw

[“1+o= *0)2]

:>(—3(n2)2 —a+bo = 9% =a+bo
S90=a+bo (o =1)

On comparing ,a=0,b=9
=2a+tb=0+9=9

Question228
3
1+sin2—n+icosz—n
The value of % is :
1 +sin ZF ~jcos =&
9 9
[Sep. 02, 2020 (I)]
Options:

A. %(171@



B. 1(\3 =)

C.— (3 -1
D.— (1-1\3)
Answer: C
Solution:
1+c055—7t+isin5—7T ’
( 18 18 )
Sm.. . Sm
+ 4 20
1+cos 18 isin 18
25T | .y . ST 5t 3
s "N 2r i’
_ ( 2cos 36 1251n36 cos36 )
ST .5 ST Sn
2c0s* 2% — 2 gin 2% cos 2T
cos 36 i2 sin 36 cos 36
St .. Smy °
2L 20
R Cos 22 tisin e =(cosz+isin5—n)6
cos 5—n—isin o 36 N
36 36
St s St S5t ,. . 5Sm
= 20+ 22 = 2C 4 il
cos(6X 36) 1sm(6X 36) cos 3 isin 73
V3oo1_1 .
S SN N o
7 1350508
Question229

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

Options:
A. Vg
B.—2V6
C.6

D. V6

Answer: B

Solution:

3+2V=54 =3+ 61

Let 13 +6V6i =a+ib
=>a’~b’=3and ab=3Vg

>a?+ b= (@ b)) +4a’h’ = 15
So,a=+3 and b=+

13 +6\6i =3+ i)

Similarly, {3 - 6V61==(3 6i)
Im(y3F 6V6i— {3—6V6i) =+2V6

Question230



If o and B be two roots 01; the equatlion x> — 64x+256 = 0.
Then the value of ( g—z) §+ ( E—Z) gis:

[Sep. 06,2020 (I)]

Options:

A.2

B.3

C.1

D.4

Answer: A

Solution:

o+ B =64, ap =256
o8 B3/8 at+tB - 64 64
2

2

WJr ﬁ7 (aB)5/87 258 T3

Question231

If @ and P are the roots of the equation 2x(2x + 1) = 1, then f is equal to:
[Sep. 06, 2020 (1)}

Options:

A. 2a(a+1)

B. 20(a+ 1)

C.2a(a—1)

D.2d

Answer: B

Solution:

Let o and B be the roots of the given quadratic equation,

2x%+2x—1=0
Then, a+p=— %:71 —2a+2p

and 4o’ +2a—1=0 [ o is root of eq. (i)]
=40 +20+20+2p=0= B =—20(a+ 1)

Question232

The product of the roots of the equation 9%’ - 18 | x[+5=0,is:
[Sep. 05, 2020 (I)]

Options:



Cc. 2
D. 2

Answer: B

Solution:

Let x| =y then
9y* 18y +5=0
=9y° — 15y -3y +5=0
=20CBy-DGBy-5=0
B -1
=y=zor 3=>‘x‘ 30
1 5
Roots are + — and + =
S 3 N3

5
53

Product = 27

Question233

If a and P are the roots of the equation, 7x’ ~3x — 2 =0 the the value of 1_“ s+ 1 —BB2 is equal to :
[Sep. 05,2020 (ID)]

Options:

27
A. )

B. L
3
C.§
D. 2l

Answer: D

Solution:

Let aand B be the roots of the quadratic equation 7x*-3x-2=0
aakp= 3 0p= 22
7 7

+ B
1-o* 1-p2
- _o—afatP)+p

1= (@ + B (ap)’

(0+pB)—ap(atp)
1= (a+B)° +20p+ (ap)’

Now,

é i 2 X i
- 7 7 - 27
9 2.4 16

TR BT
Question234
Letu= ﬁszj, z=x+iyandk > 0. If the curve represented by Re(u) + I m(u) = 1 intersects the y -axis at
the points P and Q where PQ =5, then the value of k is :
[Sep. 04, 2020 (D)]
Options:

A.3/2



B.1/2
C.4
D.2

Answer: D

Solution:

= 2xtiy)+i_ 2x+iQRy+1)
(x+iy)—ki x+i(y —k)

2 +(y=K)2y+1)
X+ (y-K)

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(EK +1)=0
Lety, and y, are roots of equations if x =0
Yy ty, =1
Y1Y2:7(K2+K)
Ay, —y) =(1+4K*+4K)
Given PQ=5= |y, —y,| =5
S4K*+4K —24=0=K =2o0r-3
asK >0,.K =2

=Im(u) =

Question235

Let A #0 be in R. If a and B are roots of the equation, x*~x+2%=0and a.and v are the roots of the
equation, 3x” — 10x + 274 = 0, then ¥ is equal to
[Sep. 04,2020 (ID)]

Options:
A. 27
B. 18
C.9

D. 36

Answer: B

Solution:

Since « is common root of x> = x+ 2% = 0 and 3x> — 10x +27A= 0
2302100 +270=0 ....... 0)

302 =30 +6A=0 ........ (i)

~ On subtract, we get o= 3\
Now, af = 2% = 31+ p=2h = p = %
s0+p=1=3r+ %zl:kz and

ay=9A=>3A-y=9A=>y=3
B,
. 8

Question236



If o and B are the roots of the equation X+ px+2=0and é and é are the roots of the equation
2x2+2qx+1 = (0 then (a— é) (B— %) (a+ %) ([}+ é) is equal to
[Sep. 03, 2020 (I)]
Options:
A 209+q)
9 2
B. 20-9)
C. 209+p)
9 2
D. 29-p)
Answer: D

Solution:

—_

a-p=2and a+p=-palso éJr ~=-q

=

=p=2q

(o= 415
[
215 ) g
= 209" [0’ + 7= ()’ ~2ap]

Question237

The set of all real values of A for which the quadratic equations, (kz + l)x2 —4)x +2 = 0 always have
exactly one root in the interval (0,1) is :
[Sep. 03, 2020 (II)]

Options:
A.(0,2)
B.(2,4]
C.(1,3]
D. (-3,-1)
Answer: C

Solution:

The given quadratic equation is
W+ D> -MHx+2=0

~ One root is in the interval (0,1)
~fO)f(1)<0

=27 +1-40+2)<0

=202 +3)<0
A—DA-3)<0=>X1€E[L,3]

But at A = 1, both roots are 1 soL # 1
~LE(L, 3]




Question238

Let a and B be the roots of the equation, 5x*+6x—2=0.
IfS =a"+p",n=1,2,3,..,then:
[Sep. 02,2020 ()]

Options:
A.6S,+55,=28S,
B.6S,+55,+25,=0

C.5S,+68;=2S,

D. SS6+6SS+2S4 =0
Answer:C

Solution:

Since, o and P are the roots of the equation
sx*+6x—2=0
Then, 5a’+60~2=0, 58>+ 6p—-2=0
5%+ 60=2
58,+685=5(c°+B%) + 6(c” +B°)
=(5a’ +6a’) + (5p°+ 6p°)
= o"(50% + 6a) + B*(5B” + 6B)
=2(a*+pY =28,




