Complex Numbers

Questionl

w is a complex cube root of unity and Z is a complex number
satisfying | Z — 1| < 2. The possible values of r such that |Z — 1| < 2
and ‘wZ —1-— w2| — r have no common solution are

TG EAPCET 2025 (Online) 2nd May Evening Shift

Options:

$1

Answer: C
Solution:

We have, |z — 1] < 2
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And ‘wz—l—wz‘ =r
]w”z—uﬂ—w‘:r
z+ 1| =7

[ |w|:1,1+w+w2:0]
z—1)<2= |z +1-2 <2
241 —2<2=|2+1<4

For no solution

z+1>4=r>4

Question2

Zr -2, "

If |Z| = 2,7, = Z¢' and 0 is the amp(Z), then T =

TG EAPCET 2025 (Online) 2nd May Evening Shift
Options:

A.

2" tan(nb + na)

B.

i tan(nf — na)

C.

i tan(nd + na)

D.

tan(nd + na)

Answer: C

Solution:

. z .
Given, |z| = 2,2, = Eew‘
z = 2e"

(@ is the argument of 2 )
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We know that £-=¢~ —

[
eiz+efiz

2:711 — zl_n ein(b+a) _ o—in(6+a)

) zrll + Zl_n - en(0+a) 4+ e—in(0+a)
= itan(n(f + a))
= i tan(nf + na)

Question3

If n, K € N such that n # 3K, then (/3 +14)?" + (v/3 — )% =

TG EAPCET 2025 (Online) 2nd May Evening Shift
Options:
A.
(—1)ng2n+1
B.
(—1)n+ig2it
C.
(—1yn+igen
D.
(—1)n1gn
Answer: C

Solution:

Given, n, K € N such that n # 3K

Letz:\/§+i,then22\/§—i
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3 6
2( 7r_|_" ﬂ->
z= cos — + 7sin —
6 6
m m 2nw . | 2nm
= 2" =2 cosT+151n 5

AndZ:Q(cos% —isin%)

2 2
= 320 — 92n <cos % —¢sin Zﬂ—>

Z2n + 2271 —92. 22n cos (%)

= 227+l cog (’g—“)

Since, n # 3K = n is not a multiple of 3 cos (&F) # cos(km) = £1 = (—1)"12%"

Questiond4

In argand plane, no value of \?/ 1 —iv/3 liein

TG EAPCET 2025 (Online) 2nd May Evening Shift
Options:
A.

First quadrant

B.

second quadrant

C.

Third quadrant

D.
Fourth quadrant

Answer: A
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Solution:

Letz=1—4v3
2= 1+ (V3)2 =2
—V3
arg(z) = tan ! (T\/_ = —tan%
_ -7 s <_7r>
z = COSs T 7 S1n ?
— 2672‘71'/3

\3/2 _ 21/3 . e4—z¢r/3+2km

= 21/3ei(7%+%)

For any integer k € {0, 1,2}
wo = lies in 4th quadrant

w1 = lies in 2nd quadrant

wa = lies in 3rd quadrant

QuestionS

If 2550 — 28 — g 4 gy, then 3z + y =

TG EAPCET 2025 (Online) 2nd May Morning Shift
Options:
A.

4
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Answer: B

Solution:
. 243i  4i-3 __ .
Given, 55~ — 33y = ¢+ 1y
243i __ 2+3i (—2-1)
Now, =5 = 55 X 1=
- —4-2i—6i—3i> __ —1-8i

22— 5

4i-3  3-4i
And, 3> X 3=5

—9+12i+12i—16i> __ 7+24i

=

37— (4i)2 = 735
243i  4i-3
So, =3 — 3rar

So,3z+y=3(52) - &

—- g
Question6

Let z = = + iy and P(x, y) be a point on the argand plane. If z

satisfies the condition arg (:L—gi) = 7> then the locus of P is

TG EAPCET 2025 (Online) 2nd May Morning Shift
Options:
A.

22 +y2—y—6=0,(z,y) #(0,-2)
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B.
e’ +y’—z—y—6=0(z,y) # (0,-2)
C.
22+ 42 +5x—y—6=0,(z,y) # (0,—-2)
D.
?+y*+z—y—6=0,(z,y) # (0,-2)

Answer: C

Solution:

z—_?n')—

Given, arg (£3) =

INE

Letz = + 1y

z—31 _ zTt+iy—31
S0, 55 = Ty

z+i(y—3) z—i(y+2)
z+i(y+2) z—i(y+2)

=

N x? —iz(y+2) +iz(y—3)+ (y—3)(y +2)

z? + (y+2)?
> +9y* —y—6—ibz
$2+(y+2)2

Let the complex numbers be A + ¢ B, where

_ 2’4y’ —y—6 _ bz
A= oy ad B = oy

So, arg (375;) = (§)

B\ =
= tan<z>—z
-5 = tan ! <£> =1
2 +y?—y—6 4
= z+y —y—6= bz
= z’+5zx+y*—y—6=0, where
x#0and y# -2

Question7

If w is a complex cube root of unity and z = w? — w + 2, then
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TG EAPCET 2025 (Online) 2nd May Morning Shift

Options:

A.

22 -4z +7=0
B.

22 +4c+7=0
C.

22 —2x+4=0
D.
22 4+2x+4=0

Answer: A

Solution:

2

Given, T = w” — w + 2 where w is a complex cube root of unity.

We know that 1 + w + w? = 0
= w=-1-w
So,z=(-1-w)—w+2=1-2w

_ 1-=z
= w = 3

So,1+w+w?=0

() ()

=
1—=) (l—ac)2
= 1 =0
t——o Tt
= 442(1-z)+1-22+2°=0
= 44+42-22+1-2z+22=0
= a;2—4a:—|—7:O
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Question8
The product of all the values of (v/3 — )7 is

TG EAPCET 2025 (Online) 2nd May Morning Shift
Options:

A.

8

B.

-8

C.

8i

D.

—8i

Answer: D

Solution:

Letz:\/g—i

o=/ (VB2 T (12 = VEFT =2

_ 1 =1\ _ 11
And 60 =tan (%>——%orT"

So, z=2 (cos (—%) + isin (—%))

~afee

Now, 27 = (v/3 1)
First, 23 = (\/g— i)3

o () ()

—8( 71- 3 . 7r> (.)
= cos2 zsm2 ... (2

Now, 27 = (V3 — i)%

= (8)7 <cos <_%17L2k7r> + g sin ( _%J;%ﬂ)) ... (4)
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fork=20,1,...,6
So, 25 = 8(0 —i) = —8i [Using Eq. (i)]

Now, we know that the product of nt h root of a complex number A is given by (—1)" A, if A is a real
number.

Since, n = 7 is odd, the product of the 7 roots of A is A itself.
.. The product of the 7th roots of A is A itself.
(V3 — z)% =23

So, product = —83

Question9

If 5 = 200

iz > then arg(z) =

TG EAPCET 2024 (Online) 11th May Morning Shift
Options:

A.tan™! (%) —m

B.tan ' (3) —

C.m—tan! (3)

D.tan"! (%)

Answer: A
Solution:

(2—4)(1+4)°
SR GEE

(2 —4) (1+4%+ 3i* + 34)
1442 — 26

z =

(2—4)(1—i—3+3)
—2i

2-i(-2+2) _ (2= i)

—21 1
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22442
i

1-3i
g

——i—3

z=-3—1

1
arg z —tan ! <§> -7

Question10

z = x + 1y and the point P represents z in the argand plane. If the

amplitude of (25) is 7, then the equation of the locus of P is

TG EAPCET 2024 (Online) 11th May Morning Shift

Options:

A2z +2y* -3z +3y—2=0,(z,y) # (0,-2)
B.2z% +2y* + b5z + 3y — 2 =0, (z,y) # 0, —2)
C.2224+2y* 4+ 3z +3y—2=0,(z,y) #0,2)
D. 222+ 2y? — bz +3y—2=0,(z,y) # (0,2)
Answer: B

Solution:

2z7i) _

amp (237) =4 (given)

s

= amp(2z — 1) —amp(z + 2%) =

= amp[2z +i(2y — 1)] —amp [z +i(y + 2)] = §
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+2

—1( 2y-1 N

= tan < 5 )-t e
2y—1 T+y+2
= 2z T—y—2

=2y—1)(z—y—2)=2z(z+y+2)
=2zy—2y* —dy—z+y+2=22"+2zy+4x

=222+ 2y + 5z + 3y —2=0,(z,y) # (0,-2).

Questionll

a, 3 are the roots of the equation = + 2z + 4 = 0. If the point
representing « in the argand diagram lies in the 2nd quadrant and

Q204 _ B2024 _ o (i — \/=1), then k =

TG EAPCET 2024 (Online) 11th May Morning Shift
Options:

A. —220%5./3

B. 22025,/3

C. —22024y/3

D. 22004,/3

Answer: C

Solution:
2 4+2x+4=0

—2++/4—-16 —2+2i/3
w: p—
2 2
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— _14+iv/3=2 (COZ% +isin2?7r)

and (= 2T

2025 2025
2024 2024 {04 B }
Q - p = —
a B

92025 i3 x 2025 92025 , —i4f x2025

o B

_ 22025

_ 92025 l } _ 92025 (1 z?”)
K
92024 (e m e—zT)

2
— 92024 (7,2 sin ?ﬂ-)

— 22024 9 ?i:z‘K

zl3507r 7113507r ]

K — _92024./3

Question12

If z = x + iy satisfies the equation 2> + az + a® = 0,a € R, then
TG EAPCET 2024 (Online) 10th May Evening Shift

Options:

A. |z| = |a

B. |z —a| = |a
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C.z=la|
D.z=a
Answer: A

Solution:

To solve the given equation 22 + az + a? = 0, where z = = + iy and a € R, follow these steps:
First, multiply both sides of the equation by (z — a):

(z—a)(z* +az+a?) =0

Apply the identity for the difference of cubes:

2 —a®=0

This implies:

Taking the modulus (or absolute value) of both sides:
|2* = |af®
Thus, we conclude:

|2 = lal

Questionl3

If z1, 29, 23 are three complex numbers with unit modulus such that
‘Zl — Z2‘2 -+ ’21 — Z3’2 = 4, then 2129 + 2129 + 2123 + 2123 =

TG EAPCET 2024 (Online) 10th May Evening Shift
Options:

A.0

B. |22|® + |23/

C. |21|* — |22 + 23|

D. 1

Answer: A
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Solution:

Given the complex numbers z1, 22, 23 with unit modulus, we know:

2121 = 2929 = 2323 =1

This implies that each complex number has a magnitude of 1. We are also given the condition:
|21 — 22| + |21 — 23| = 4

We can expand the squared magnitudes as follows:

|21 — Zz|2 = (21 — 22)(21 — Z2) = 2121 — 2122 — Z122 + 2222,

|Z1 — z3|2 = (21 — 23)(21 — 23) = 2121 — 2123 — Z123 + 23Z23.
Substitute the expansions back into the equation:

(2121 — 2122 — Z122 + 2222)
+ (2121 — 2123 — Z123 + 2323) =4.

Since 2121 = 2929 = 2323 = 1, we simplify:
(1—2129 —Z129+ 1)+ (1 — 2123 — Z123+ 1) =4
Simplifying further gives:

4 — (2129 + Z129 + 2123 + Z123) = 4

Thus:

z21Z2 + Z122 + 2123 + 2123 = 0

This is the required result.

Question14

If w is the complex cube root of unity and

k !
2 2 .
(—Ziﬁ‘jigjz ) + (%) = 2, then 2k + [ is always

TG EAPCET 2024 (Online) 10th May Evening Shift
Options:
A. divisible by 2

B. divisible by 6
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C. divisible by 3
D. divisible by 5

Answer: C

Solution:

Given the equation:
2 k 2 l
a+bw+cw + a+bw+cw —9
ctaw+bw? b+aw?+cw o
where w is the complex cube root of unity, meaning w® = 1 and 1 + w + w? = 0.

To solve this, we first manipulate the terms by using properties of complex numbers. Consider multiplying
and dividing:

Multiply and divide the first term by w?:

w?(ct+aw+bw?)

( w?(a+bw+cw?) ) k

Multiply and divide the second term by w:

( w(a+bw+cw?) ) !

w(b+aw?+cw)
This simplifies to:
(w7) + () =2

For these powers to sum to 2, and knowing the properties of cube roots of unity, we have specific
implications for the exponents:

Since w” can only take values 1, w, or w?, for the sum w?* + w' = 2 to be a real number (i.e., 2), both w?*
and w' must equal 1.

Thus, this requires both 2k and I to be multiples of 3 (since w® = 1).

Hence, the expression 2k + [ is also a multiple of 3, indicating that 2k + [ is always divisible by 3.

Questionl5

50
If 21 = v/3 +iv3and 25 = v/3 + 4, and (—;) — & -+ iy, then the

point (x,y) lies in
TG EAPCET 2024 (Online) 10th May Evening Shift

Options:
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A. first quadrant
B. second quadrant
C. third quadrant
D. fourth quadrant

Answer: A

Solution:

Given, 21 = \/§ + z\/§

22:\/§—|—i

2 V3(L+d)  VB(L+4) (VB-i)

2 V3+i V3+i (V3—i)
x/§(\/§—i+x/§i—i2)

3 —i?

¢ V3 +1+i(vV3-1)]
multiply and divide by 21/2.
2v/2
L A 2V2v3 [cos 15° + i sin 15°]
Z9 4
2 _ V6 5]
zZ9 2

- (2)"- (ﬁ) 150
z9 2
0 = 750° — 720° = 30°

. First quadrant

Questionl6

The roots of the equation z3 — 322 4 3z + 7 = 0 are o, 3, A and

2

w, w? are complex cube roots of unity, If the terms containing =2 and
x are missing in the transformed equation when each one of these

roots is decreased by h, then O‘ h + /3 — + 2

TG EAPCET 2024 (Online) 10th May Evening Shift

Get More Learning Materials Here: &

@E www.studentbro.in



Options:
A S
B. 3w
C.0

D. 3w?

Answer: D

Solution:

22— 3224+ 324+7=0

= ($+1)(a32—4:c—|—7):0
= @ =—1or =28 ”2(116)_28

= z=-1lor2++3i

5 a=-1,=2++/3iand
v=2—+/3i

New root are —1 — h (2 — h) + v/3i and (2 — k) — V/3i
Equation which have these roots is (z + 1+ h)(z + h — 2 — v/3i)

(z+h—2+3i))=0
= (z+1+h) [(m+h—2)2—(\/§i)2] ~0
= (z+1+h)[2*+ (h—2)?
+2z(h—2)+3]=0
In this equation terms containing z2 and z should be missing.

S.(14+h)+2(h—2)=0and

21+h)(h—2)+3+(h—2)2=0

—1-1 2++/3i—1 + 2—+/3i—1
24+4/3i—1 2—/3i—1 -1-1

-2 1+v/3i 1-v/3i
1436 * 1—/3i T3
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—2(1—+/34) (1++/34)? n (—2)(1—+/3i)
4 4 4

+
[—2+2v3i +1—3+2v3i — 2 + 2¢/34]
[—6 + 6+/31]

V3.
G181

I
w W= s =

Questionl7

If x and y are two positive real numbers such that

13v/—5+12i B
2-30)(3+2i) ° then 13y — 26 =

T+ 1y = (

TG EAPCET 2024 (Online) 10th May Morning Shift
Options:

A. 28

B. 39

C. 42

D. 54

Answer: A

Solution:

Given, v/—5 + 12 = \/ 185 4 \/ e
—2+3i

13(2 + 3i)
(2 — 3i)(3 + 20)

RS ITES

13(2 + 3i) _13(2+ 30)
6 —9i+4i—6i2 12— 5¢

_13(2+ 3i)(12 + 5i)
(12 — 54)(12 + 5i)
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13 (24 + 36i + 10i + 1572)

169

_13(9+46) 9 46i

N 169 13 13
= = ) and —46
T3 MY T 33

13y — 262 = 46 — 18 = 28

Question18

If z = o + 1y and if the point P represents z in the argand plane,
then the locus of z satisfying the equation |z — 1| + |z +i| = 2is

TG EAPCET 2024 (Online) 10th May Morning Shift
Options:

A. 1522 — 2zy + 15y% — 162 + 16y —48 =0

B.3z2 +2zy+3y? — 4z — 4y =0

C.322 —2zy+3y? — 4z +4y =0

D. 1522 + 2zy + 15y + 16z — 16y — 48 = 0

Answer: C

Solution:

Given, z = x + 1y

|z +iy— 1|+ |z +iy+i| =2

ViE-1)2+12+ /22 + (y+1)2 =2

(-1 +y*=2— /22 + (y+ 1)*
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2?4y —2x+1=4+224+¢y* +2y+1—4y/z2 4 (y+1)2

T+y+2=2va2+y>+2y+1

22+ + 4+ 2zy+ 4z + 4y
= 4x% 4+ 49° + 8y + 4

322 +3y? —2zy—4x +4y =0

Question19

One of the values of (—647)%/% is

TG EAPCET 2024 (Online) 10th May Morning Shift
Options:

A. 321

B. 16v/2(1 + 1)

C.32(1 + 1)

D. 16v/2i

Answer: B

Solution:

To find one of the values of (—644)/%, let's proceed with the computation:
Let Z = (—644)5/S.

We can express Z as:

Z = ((=i)®)"° x (64)/9

Calculate (64)5/6:

64°/0 = 32

Handle the imaginary unit:
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Since (—4)® = —1i, we represent this in polar coordinates:

—1% = COS (37”) + 2sin (3—2”)

Find (—4)/¢:

1/6

Using De Moivre’s theorem, (—3)"/° can be expressed as:

(—i)1/6 = [cos (2F) + isin (&F)] 1/6

w
w

= cos (15) + isin (§5)

= —5(1+1)
Combine the results:

Therefore, Z becomes:

Z=32x =(1+14) = 16v2(1 +1)

The calculation yields one of the values of (—647)%/% as 16v/2(1 + 7).

Question20

(2ot (1+4) . (1-28)y+(1—d)
If W + o

=1 — 21, then 2z 4 4y =
TG EAPCET 2024 (Online) 9th May Evening Shift

Options:
A.S5

B. -2

C. 1

D. -1
Answer: A

Solution:

We have,

(2—d)z+ (1+419) N (1—-23)y+ (1 —1)
241 1+ 2

=1-2
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z+1)+ (1 —=x)i N (y+1)+(—2y—1)i
2+1 1+2¢

=1-—-2

N [(2z +1) + (1 — z)i](2 —9) N [(y + 1) + (—2y — 1)) (1 — 2i)

=1-2
4 — 32 1 — 442

=22z+1)+(1—-2)+(y+1)+2(—2y—1)]
+i[2z—-14+2(1—2)—2(y+ 1)+ (—2y —1)]
=5(1 — 2i)

= 3z — 3y +2) +i(—4z — 4y — 2) = 5 — 10

Question21
Ifz=1— \/gi,thenz3 — 322432 =

TG EAPCET 2024 (Online) 9th May Evening Shift
Options:

A.0

B.1+ 3+/3i

C. 1

D. 2+ 3/3i

Answer: B

Solution:

We have,
z2=1—13i=2e%

Now, 2% — 322 + 3z

= (2¢759)° — 3(2¢7F) + 3 (2¢7F)

— 8e ™ — 12Tl 4 g T
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— 8(cos(—) + i sin(—))
—12 (cos (— %) +isin (- %))
+6 (cos (~F) +isin (~5))
= 8(-1+i(0) =12 (~§ +i (-4))
)

= (~8+6+3)+i(0+6v3—3V3)

=1+ 3V3i

Question22
. 2 ]
The product of all the values of (/3 — )7 is

TG EAPCET 2024 (Online) 9th May Evening Shift
Options:

A.2(V/3 — 1)

B. 2(+v/3 + 1)

C.2(1 — +/3i)

D. 2(1 + /3i)

Answer: C

Solution:

Let, (v3 —i)%5 =z
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= (V3-i)?=2zf
= 2% =(v/3)2+(i)? — 235
= 2> =34 (-1)—2V3i

= 25 =2—23i=2(1-+/3i)

Clearly, the product of all the values of (v/3 — )% is 2(1 — v/34)

Question23

The number of common roots among the 12 th and 30th roots of

unity is

TG EAPCET 2024 (Online) 9th May Evening Shift

Options:
A. 12

B.9

C.8

D. 6
Answer: D

Solution:

- - 2 - 31 - 4

. T T 2T 21
12 th roots of unity are [, €'s,e'T, e' v, €'

3 ; 4w

. L g2m s Ar
30th roots of unity are 1,e'75,e'T5, e'T5,€' 15, . ...

- 21
173

s
Clearly, common roots are 1,¢e's e

Hence, the number of common roots is 6.

9o

,e'm e'3 and e

- 5
3
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Question24

If /5 — i1/15 = r(cos @ + isinf), —m < § < m, then
r? (secH—i— 3 cosec? 9) =

TG EAPCET 2024 (Online) 9th May Morning Shift
Options:

A. 40

B. 60

C. 120

D. 180

Answer: C

Solution:

We have,

V5 — iv15 = r(cos 6 + i sin )

= =B+ (V)

=VE+r15=2V5

and 0 — tan! Imaginary part
Real part

So, 2 (sec 0 + 3 cosec? 0)

= (2v/5)? [sec (—%) + 3 cosec? (—%)]

4
:20{2+3x§] =20 x 6 =120
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Question25

The point P denotes the complex number z = = + 7y in the argand
plane. If 22=" is a purely real number, then the equation of the locus

Z—1
z—2
of Pis

TG EAPCET 2024 (Online) 9th May Morning Shift
Options:

A2c2+22 -4z —y=0

B.z+4y—2=0and (z,y) # (2,0)

C.z—4y—2=0and (z,y) # (2,0)
D.z2+1y? -4z —2y=0

Answer: B

Solution:

We have, z = x + iy

S 2z—i 2z +iy)—i
T 2—-2 ztiy—2

2z + (2y — 1)1
T—2+1y

- fegey

2z(z —2)+y(2y — 1)

_ +[(z —2)(2y — 1) — 2zy]i
(z—2)2 +y?

222 — 4z + 2% —y
(z—2)2+

[(z —2)(2y — 1) — 2zy]i
(z—2)2 +y?
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. 2z—1
©z—2

is purely real number

(z—2)2y—1) — 2zy _

0
(z—2)?+9°

= 2xy—xz—4y—2zy+2=0

= z+4y=2

Question26

x and y are two complex numbers such that |z| = |y|

If arg(z) = 2a,arg(y) = 38and a + 8 = &, then z%¢* + —

TG EAPCET 2024 (Online) 9th May Morning Shift

Options:
A.0

B.-1

C. 1

D. 3
Answer: C

Solution:

Given z and y are two complex number with |z| = |y| = 1 and z = €%

y=¢e"°’, where a + 8 36

4 _ (61.3,3) _ 61.126
SO, 1136 . y4 — ei.l2a . ei,12ﬂ — ei.12(o¢+5)

Since, a + B = 3¢
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Question27

One of the roots of the equation ' + z° — 25 — 1 =0 s

TG EAPCET 2024 (Online) 9th May Morning Shift
Options:

1+/3i
A ==

N Ry

1—/3i
C. 5

VBl - V10-25
D. 1 +1 7]

Answer: D

Solution:

We have,

42—z —-1=0
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z = (cos0°
+isin0°)"/*
= (cos 2K

+ isin2K7)Y/*

using Demoivre's theorm here, K =0, 1,....,8
xz® = —1

z = (cosm + isinm)/®
= [cos(2K7 + )
+isin(2K 4 )] 1/°

= [cos(2K + 1)
+isin(2K + 1)7] '/

(2K+1)w
= COS 5

. . (K+)m
-+ sin R

where K =0,1,....,5
So, one of root of the given equation is

2 2
So, one of root Tﬂ —|—7jsin?7T for K =1

VE+1  V10—2v5
=5 4
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Question28

Arg (sm— +1 (1—|—cos 6;)) =

TS EAMCET 2023 (Online) 12th May Evening Shift
Options:

A

B. &
C. 2
D. ¥
Answer: D

Solution:

Given that
(z—sm( )-l—z(l-i—cos = ))

Thus, clearly (sm , 1+ (cos T)) lies in the 2 nd quadrant of complex plane. Hence, its argument is

arg(z) = 7 — tan~! ‘ (%)

(rz=xz+iy,Vz <0andy > 0)

1 4+ cos
_ -1
= 7 — tan Em
sm—
1 —cosZ+
_ —1 3
= 7 — tan —
Sl]’lg
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2 sin? L
— 7 — tan 1 — 10 -
2 sin <+ Cos —=
sin —
=7 — tan™! 10
COS 15
T
o )
T an an 10
T T il <tan 'z < 1
=7 — — | —— r < —
o\ 2 - - 2
B 10m — 7 B 9
10 10
O
Tl 5. T —
s, arg(z) T
Question29
— 3+i 2 2\2 _
If z + iy = / 1737, then (a: +y ) =

TS EAMCET 2023 (Online) 12th May Evening Shift
Options:

A.0

B.1

C.2

D.3

Answer: B

Solution:

Given,
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3+1

T +iy =

1+ 3
N —— 3+1
T +iy=
A
. 3—1 ’
=T — iY== ... (49)

On multiplying Eqgs. (i) and (ii), we get

5 o (3+14)(3 —1) 9+1

vy :\/(1+3i)(1—3i) :\/1+9 =1

=@+ =12 =1

Question30

If the imaginary part of fj—ill is -2, then the locus of the point
representing z in the Argand plane is

TS EAMCET 2023 (Online) 12th May Evening Shift
Options:

A. acircle

B. a straight line

C. a parabola

D. an ellipse

Answer: B

Solution:
Now, Img (%"Tl) = -2
Now, let z = = + 1y
C2z+1  2xz+aiy)+1 (2z+1)+i2y
izl d(ztay) 1 (1—y) tix
{2z +1) +2y}H{(1 — y) — iz}
(1-y)?+a?
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(2z+1) (1—y)+i(2y—2¢%) —i (22> +x) + 22y
(1—y)2+z2

From Eq. (i), we get

2y — 2% — 222 —
1+y? —2y+ 2
=2y — 2% — 22% —x = —2 — 2% + 4y — 222
= 2y—z+2—-4y=0

= z+2y—2=0

= -2

which is a straight line.

Question31

Ifi = /1, then (1 +14)1Y 4 (1 —4)10 =

TS EAMCET 2023 (Online) 12th May Evening Shift
Options:

A. -64

B. 64

C.0

D. 641

Answer: C

Solution:

If i = v/—1, then consider evaluating (1 + 4)* + (1 —4)1°.
Solution

We know that i2 = —1.

First, let's compute (1 + )2 and (1 — )%

Calculate (1 + i)
1+i)?=(12+2-1-i+)=1+2i+i2=1+2i—1=2;

Calculate (1 — i)%:
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1-4)2=(12-2-1-144?)=1-2i+i*>=1-2i—1=—2i
Now, raise each result to the 5th power:

{(1+14)%} = (29)°

(24)° =2%.45=32.4°

5 4

Since > = 1% -1 =11 = 1, it follows that:
(24)° = 32i

{(1—)2)" = (~20)°

(—2i)5 = (=2)5-i®> = —32.4°

Similarly, i® = i, thus:

(—2i)5 = —32i

Finally, sum these results:

1+ +(1-49)19=32-32i =0

Thus, the final answer is 0.

Question32

If z; and 2, are complex numbers such that |z, + 25| = |21] + |22],
then the difference in the amplitude of z; and 2z, is

TS EAMCET 2023 (Online) 12th May Morning Shift
Options:

AT

B. %

C. 3

D.0

Answer: D

Solution:

To solve the problem, we have the condition that the magnitude of the sum of two complex numbers, z; and
Z9, equals the sum of their magnitudes:
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|21 + 22| = |21] + [22]
We start by squaring both sides of this equation:

(|21 + 22])® = (J21] + [22])?
21]% + |22]? + 2|21 |22| cos(01 — B2) = |21]” + |22|” + 2|21 |22]

Upon simplifying, we have:

2|z1||2z2| cos(61 — 02) = 2|21 | 22|

This implies:

cos(f1 —62) =1

The condition cos(61 — 62) = 1 indicates that:

0, —60,=0

Therefore, the difference in amplitude (or argument) between 27 and 23 is:
arg(z1) —arg(z2) =0

Thus, the two complex numbers have the same direction or angle in the complex plane.

Question33
Ifi=+—1,thenl+:*+i*+i%+...... 442024

TS EAMCET 2023 (Online) 12th May Morning Shift
Options:

A1

B. —

C. 1

D. -1

Answer: C

Solution:

Given, 1 +d2 + % +¢6 + ... + 202

=1+ (*+i*+4°+... + 1012 terms )
=1+ (-14+1-14+1—...+1-141)

Get More Learning Materials Here : & m @\ www.studentbro.in



1.e. 506 terms will be +1 and 506 terms willbe -1 =1+0=1

Question34

14+7cos@
If 1—2icosf

is purely real, then cos® 0 + sin®6 + cos 0 + 1 =

TS EAMCET 2023 (Online) 12th May Morning Shift
Options:

A.0

B. 1

C.2

D. 3(2+V?2)

Answer: C

Solution:

To solve the problem, let's first express the given complex number:

1414 cosf
1—2icos@

z =
To simplify this expression and ensure it is purely real, we'll multiply the numerator and denominator by the
conjugate of the denominator:

(144 cos 0)(142i cos 0)

z= (1—27 cos 0)(1+2i cos 0)

Recall that multiplying by the conjugate will result in a real denominator:

y = 14-24 cos §+i cos §—2 cos® 6
1—(2icos6)?

Simplifying the denominator, since (2i cos #)2 = —4 cos? 8, we get:
1— (2icosf)? =1+ 4cos®6

Thus, the expression for z becomes:

1+3i cos §—2 cos® 6
1+4cos?6

z =

For z to be purely real, the imaginary part must be zero. The imaginary part is:

3cosf
() = 7424 = 0

This implies that cos 8 = 0.
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Substituting § = 5, we note:

cosf =0

sinf =1

Now, substitute these into the expression cos® 8 + sin® 0 + cos 6 + 1:
cos®@ +sin’0+cosf+1=0"+124+0+1=2

Therefore, the final result is 2.

Question35

If 0 = &, then the 10 th term of the series
1+ (cos@ + isinf)! + (cos@ +isinf)? + .. ..is
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Options:

A. -1

B. —

C. 1y v

D. 1

Answer: B
Solution:

Ty = (cos @ + isin6)®
Using De-Moivre theorem,

cos(96) + isin(96)

Or o 97
=cos <?> + 2s81n (?>

3 . 3
=CO0S <T> + 281n <7)

=0+i(—1)

=—1
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Question36

If a and S are non-zero integers and z = (o + i8)(2 + 7i) is a purely
imaginary number, then minimum value of |2|? is

TS EAMCET 2023 (Online) 12th May Morning Shift
Options:

A.0

B. 2809

C. 2808

D. 1

Answer: B

Solution:

To find the minimum value of |z|? where z = (a 4 i8)(2 + 74) is purely imaginary, follow these steps:
First, express z in terms of real and imaginary components:

z=(a+if)(2+7Ti) =20+ Tai +2Bi — 78 = (2a — 78) + (Ta + 28)i

Since z is purely imaginary, its real part must be zero:

20— T8=0 = a=+f

Given that a and § are integers, S must be such that « is also an integer. Therefore, 8 should be chosen so
that % B is an integer. This implies 8 must be even, so assume 8 = 2k for some integer k.

Substituting 8 = 2k into o = % B, we get a = Tk.
Next, calculate |z|%:
12|12 = (Ta+2B)2% = (7(7k) + 2(2k))? = (49k + 4k)? = (53k)?

To minimize |z|?, we minimize k. The smallest positive integer value for & is 1. Therefore, when k = 1,
2|2 = 53% = 2809.

Thus, the minimum value of |z|? is:

2809
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