Complex Numbers

Question1

If a complex number z = = + iy represents a point P on the argand plane and

arg (£-524) = 7, then the locus of P is a

AP EAPCET 2025 - 26th May Morning Shift
Options:
A.

circle with the line  + y = 12 as its diameter
B.
circle with radius v/'11

C.

circle with the line  — y = 6 as its diameter

D.

circle with radius 5

Answer: D

Solution:

carg (£33 ) =S let A=3-2i,B=-2+3i

this means, the angle between Z — A and Z — B is 7/4 i.e., the point Z subtends an angle of /4 at the fixed point Z lies on circle that
subtends angle 7 at the chord joining points A and B.

Now, distance between A and B = |A — 1|

= |(3 — 2i) — (=2 + 3i)| = |5 — 5i

—5v2
therefore,
, AB 5v/2
Radius(R) = 2sinf  2sinw/4
_ V2
- 1
2 x 7

Hence, the locus of P is a circle with radius 5 .
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Question2

By taking v/a £ ib = z £ iy, > 0, if we get 21+12v2i

V21-12/2i

AP EAPCET 2025 - 26th May Morning Shift

Options:

Answer: A

Solution:

/A 2141242
Lety/ 3 \/21 12v/2i

Now,

21+12v2i _ 214+12v/2% 214+12v/2i
. T = X o
21-12v/2i 21-12v/2i 21+12v/2

(21 + 12+/2i)2
(21)2 — (12v/24)2
1534 504v/2i
B 729
153 5042
===+ 1
729 729

504+/2i
th i -
n A\ 739 T 729

+ b
Squaring both sides, we get

153 N 5041/2
729 729

i =a’—b® + (2ab)i

153 2521/2
2 — 2 = — —
So,a” — b =29 and ab 729

17 28v/2
2 — 2 = — e —
=a b 31 and ab )

letb = ak
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=bla=k

So,a? (1 —k?) = 4L and o’k = 2¥2

81

k. 282 81 28v/2
So, 77 = a1

2

From the options, k = 4—‘7/5 satisfy the equation.

Question3

Two values of (—8 — 84/37)/* are

AP EAPCET 2025 - 26th May Morning Shift

Options:

A.

V3 —i,—1—+/3i
B.
V3+i,1+3i
C.
—V3B+i,V3+i
D.
1—+3i,vV3+i
Answer: A

Solution:

We have, (—8 — 8+/3i)/4

let, z = —8 — 8/3i

ol =/ (=8)2 + (~8v3)2 = 16

and 6 = tan—! (%) =7/3

s0, but the complex number lies in 3rd quadrant

So,0 =7+ 7/3 =4r/3

then, z = 16e™7/3

So, Z1/4 = (16)1/4 . et (F+2mk) /4
k=0,1,2,3,...

for k=0,

214 = 261 (F)/4 = 2¢iF — 1 4 4,/3
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fork=1,
/4 9pi(FH2m) /4 _ 9 i(5+5)

=-V3+i

fork = 2,

[N E]

J1/4 _ 9pi(F+4m) /4 _ 9i(r+])
=—1-iV3

for k =3,

L4 261‘(%%”)/4 — 9¢i(m/3+37/2)

=v3—i

Hence, two values are v/3 — 4, —1 — /3

Question4

If z = 3 — 24/3i, then z* — 1223 + 5422 — 108z — 54 =

AP EAPCET 2025 - 26th May Evening Shift
Options:
A.

0

9

Answer: D

Solution:

Given, z = 3 — 2v/3i

= (z—3)=-2V3i
Squaring both sides, we get

(z — 3)% = (—2v/3i)?

= 2>~ 6z +9=-12= 2’ — 6z = —21
Again, squaring both sides, we get

(22 — 6z)° = 441
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=z — 1223 + 3622 = 441
Now, z* — 122° + 54z% — 108z — 54
=% — 1223 + 362 + 1822 — 108z — 54
=441+ 18 (z* — 6z — 3)
=441 +18(—21 —3)
= 441 — 18(24)
=441 — 432 =9

QuestionS

21, 29, 23 represent the vertices A, B, C of a /A ABC respectively in the argand plane.
If |21 — 22| = V/25 — 12/3, 2:2 = % and ZACB = 30°, then the area (in sq
units) of that triangle is

AP EAPCET 2025 - 26th May Evening Shift
Options:

A.

3

2

B.

3

C.

5

D.

5
2
Answer: B

Solution:

We have,

|21 — 22| = /25— 12V3 =¢

=zl 3 b aop_ e
2223 4 a
Letb = 3k,a = 4k
b+ a? — 2
2ab

and

‘rcosC =
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A(z;)

B(z,) a C(z3)

w

_ 9K® +16k> — 25 + 12V/3
24k
12v/3k = 25k% — 25 + 12V/3
25k% — 12v/3k — 25+ 12v3 =0
25 (k* —1) —12v/3(k—1) = 0
(k—1)(25(k+1) —12v/3) =0
k=1or25(k+1)=12V3
12v/3 - 25
=<

25
*.» k cannot be negative.

k=1=b=3,a=4

bbb el

0

.. Area of AABC = %absinC

:%x3><4><sin30°:3

Question6

The product of the four values of the complex number (1 4 i)3/4 is

AP EAPCET 2025 - 26th May Evening Shift
Options:
A.

2(1 +4)

2(1 — )
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23(1 +1)
D.

23(1 —9)
Answer: B

Solution:

Given, z = (1 +14)%/*

= (VB)F () T =2t (e¥)T

-~ Product of four values

4 ; (3m 3 3 3
_ 3/8) (27 o o °m
(2 e4<4 + 27+ 1 + 47+ 1 + 67+ 4)

1 4
= 23/2 <el—i7r> = 2%/ (6147{' — %)

— 93/2 (ei47r) Lei-%)

-+ () 0 ()

zzx/i(i—i):m—i)

vZIooV2
Question7
If the point P denotes the complex number z = x + iy in the argand plane and
z—(2—1) . . . .
2 1S purely imaginary number, then the locus of P is

AP EAPCET 2025 - 24th May Morning Shift
Options:
A.

a hyperbola not containing the point (—1, —2)
B.

an ellipse not containing the point (—1, —2)
C.

a parabola not containing the point (—1, —2)

D.

a circle not containing the point (—1, —2) and having its centre on the linez +y+1 =10
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Answer: D
Solution:

2—(2-9)

We note that the quotient w

Since £ = x + 1y, then

z—(2-1)  z+iy—(2—1)
z+(1+20)  z+iy+ (14 29)
_ (-2 +ily+1)

(24 1) +i(y+2)

C(z—-2)+i(y+1) y (x+1)—i(y+2)

(@) +i(y+2) (1) iy +2)

@2+l il -2)(y+2)
+ily+ D(x+1)+ y+1)(y+2)

_e-)Et+)+ @D+ | det D+ - (@ - 2)y+2)]

isnotdefinedifz=—(14+2{) & z=—-landy=—2

N (x+1)2+ (y+2)? (x+1)2+ (y+2)2

z—(2-1)

Slnce m

is purely imaginary,

So real part = 0

-2+ )+ @+ +2)

(z+1)2+ (y+2)
sxltr—22-2+9y+2y+y+2=0
22+ —z+3y=0

=0

Andz # —landy # —2

This is the locus of point P. This is a circle.

Question8

If (v/3 — )" = 2", n € N, then the least possible value of n is

AP EAPCET 2025 - 24th May Morning Shift
Options:

A.

3

B.

12
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Answer: D

Solution:

Given, (V3 —i)",ne N

Modulus |\/§ (\/5)2 +( 1)
V3iti=V4=
_ ) = 1(=L) =
0 = arg( \/3 i) = tan~ ( \/g)
Argument :

9 = arg(v/3 — i) = tan~! (71) ==
So, in polar form,
V3—i=2-(cosf+isin)
()
—2cos % —isin%}
- = fo () -sen ()]}
—on. [cos (%) —isin (%)] ()
But given that (v/3 — 1) = 2" ... (i)
From Egs. (i) and (ii), we get
(%) —isin ()] =

0s
cos ('%—”) —isin(%") =1
"—) =1 and sin (—%) =1

R S

Since, n € N, for the smallest positive n, let k = —
= n=-12(-1)=12

.. The least positive value of n is 12 .

Question9

(14 5+ iv/10 — 2¢/5)° =

AP EAPCET 2025 - 24th May Morning Shift
Options:
A.

1024
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-1024

512

D.
-512

Answer: B

Solution:
Letz=1+5+iV10 — 2V5

So, |z| = \/(1+¢5)2+(\/ 10 — 21/5)?
=\/1+5+2\/3+10—2¢3

:\/16+2\/3—2\/3:\/1_:4
\/10—2\/5>

1+V5
o (o (2)) - 2

So, z = |z| - (cos @ + i sin 6)

= tfeos (Z) +isin (3]
= feos (3) +isin (5)]

=1024 [cos (5- %) + 4 sin (5- %)]
= 1024[cos 7 + i sin 7
= 10241 + 0] = —1024

And 0 = arg(z) = tan! (

Question10

If z is a complex number such that 2= is purely imaginary and locus of z represents

zZ—1

a circle with centre («, ) and radius r, then % + g =

AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

4r
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47?2

Answer: D
Solution:

z—1 (z+iy)—1
z—i  (z+iy)—i
(z-1)+ay
Czti(y—1)
@-D+iy (z—ily—1)

TTrily-1) (@ —ily 1)

_ [a-D+yl-]+iley—(a-1)(y-1)
-1

-.* The fraction is purely imaginary.
So, 2 — z + y? — y = 0 {real part should be zero)

= 2? ac—o-l+2 +l—l+l
1Y YT T

N R S

So,4r2 =4 x L =2

Hence, 5 + L— 42

Questionl11

If the least positive integer n satisfying the equation (%) = —1is p and the least

positive integer m satisfying the equation (%) = cis 2* is g, then /p? + ¢% =
1

AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

5

B.

10
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C
V13

D.

V17
Answer: C

Solution:

(\/§+i)n:_1

3—i
. Modulus of numerator = 4/ (v/3)2 + 12

=20 =tan! (%) =%

and modulus of denominator = 2

= n=3
thus, p = 3

Similarly, second expression

(2) - (3)

27 2m
Theref - m=—
erefore, — —=-m = —
—2mm = 27 - mod (67)
—2m = 2 mod (6)

2m = —2 =4 mod 6
m = 2 mod 3

Pl

.. Least positive integer = m = 2 thus, ¢ = 2

Hence, v/¢2 +p2 = V32 + 22 = /13
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Question12

Sum of the squares of the imaginary roots of the equation 28 — 20z* + 64 = 0 is

AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

0

B.

-12

C.

-4

D.

-16

Answer: B
Solution:

2 —202" +64=0
= (2N’ - 162" —42' +64=0
= (-16)(s*-4)=0

2t =160rz" =4

= 2=4242i +V2, £V2i
imaginary roots are 23, —21, \/52’, —+/2i sum of square the imaginary roots

= (20)% + (—2i)? + (V2i)? + (—v2i)?
= 4-4-2-2=-12

Question13

. 2 P 2
For any two non-zero complex numbers z; and 2z, if |21 + 22|” = |21|” + |22|", then

AP EAPCET 2025 - 23rd May Morning Shift
Options:

A.
Re (i—;) =0
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Im (z12,) =0

Answer: A

Solution:

We are given that:
|21 + 22 = |21]* + |22
For two non-zero complex numbers z; and za, we know that:
|21 + 2> = (21 + 22)(21  22) = |21]* + 2Re(217) + | 22f
Given that:
|21 + 22)* = |21]* + ||
we can equate:
|21 + 2 Re(21%3) + |22* = |21]* + |22
Simplifying:
2Re{z;z3) =0
Thus, the real part of z;Z must be zero:
Re(2%5) = 0
This means that z, %9 is purely imaginary, implying that the real part of fL is also zero.

Final Answer:

The correct answer is Option A, which states:

Re (ﬂ) =10
z

Question14

If 1, w, w? are the cube roots of unity, then

12+4)(2+)+2B+24) B+ ) +3(4+2) 4+ 5) +...10terms =

AP EAPCET 2025 - 23rd May Morning Shift
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Options:
A.

3080
3465

3175
D.
3715

Answer: B

Solution:

Given, 1, w,w? are cube roots of unity.

Also, we can write the general term (¢,,) of given expression
1 1
th=Mm-1)(n+—=|(n+—
w w
(

(N —n+1) [ l1+w+w’ =0]
= (n®—2n%+2n-1) (1)

Now, Y1 7 = nndl)

2 s

"L, nn+1)2n+1)
4"

6
S ()
r=1 2
So, we have;
11 11
Sn- (30 1)
n=2 n=2
11(12)
= —1=66—1=65
2
11 11
Zn2 — (Z nz) -1
n=2 n=1
11(12)(23)

=" 1=506—1=505
6

11 11
Zn?’ = (Zn3> -1
n=2 n=1

= (@)2—1:(66)2—1

= 4356— = 4355
11

and Z 1=10
n=2

So, final answer
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= 4355 — 2(505) + 2(65) — 10
= 4355 — 1010 + 130 — 10 = 3465

Question15
(1++/30)° = (V3 +1)° =

AP EAPCET 2025 - 23rd May Morning Shift

Options:
A.

0

B.

32

C.
64
D.
128

Answer: D

Solution:

(1+30)0 — (V3 +4)S

26 (cos T 4 sin 7l-72)6 - (cos " sin ﬂ-i)
3 3 6 6
(Using De-Moivre's theorem)

= 26[(cos 27 + sin 2mi) — (cos T + sin 7z)]
— 64[(1+0) — (—1+0)]
= 64(1+ 1) = 128

Questionl6

If z = x + iy and 22 + 3% = 1, then

I+z+iy
14z—iy ~—

AP EAPCET 2025 - 22nd May Evening Shift
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Options:

Answer: B

Solution:

z=z+iyandz®+¢* =1

Ltatiy  ((1+2)+ig)((1+2)+iy)

14+x—iy (1+z)% — i%y?

(1+2)%+i%2 +2(1 + 2)yi
1+ 22422+ 42

1+22+ 2z —y* +2(1 + z)yi

2+ 2z

222 + 2z + 2(1 + z)yi
21+ =)

2c(14+x) +2(1 + z)yi

- 2(1+=z)

=z+tiwy==z

Question17

If 26 = (\/5 — 1)°, then the product of all of its roots is

AP EAPCET 2025 - 22nd May Evening Shift
Options:

A.

25(V/3 + 1)

B.

26
V3+i

C.

26(v/3 — i)
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D.

26

V3-i

Answer: D

Solution:

o2 (o) in ()

_ 267i7r/6
i 5 DT
= (V3-i) = (2(?) = 32¢ F

The product of the root of 2% = ¢ is

(-1 te=—c

5T

The product of the root is —32¢~ "¢

=163 + 16i
26

V3—i

Questionl8
The minimum value of |z — 1| + |z — 5| is

AP EAPCET 2025 - 22nd May Morning Shift
Options:

A.

3

B.

D.
2

Answer: C

Solution:
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[z—1]+|z—=5] > |z—1—2z+5|
>4l 2] + [22] > [21 — 2]
Minimum value = 4

Question19

If z = z + 1y and if the point P in the argand diagram represents z, then the locus of
the point P satisfying the equation 2|z — 2 — 3i| = 3|z + ¢ — 2| is a circle with centre

AP EAPCET 2025 - 22nd May Morning Shift

Options:

Answer: B
Solution:

z=x+1y
212—2-3i|=3|z+i—2|
Letz=z 41y
2] (z—2)+i(y—3) |
=3|(z—2)+i(y+1)]

Squaring on both sides, we get
4z® — 16z + 16 + 4y — 24y + 36
=922 — 362+ 36+ 9y> + 18y + 9
= 5zi4+5y2 —20z+42y—7=0

Cent 9 2
entre = (2, ——
5

Question20

If zis a non-real root of " = 1,then 1 + 3z + 522 + 72% + 92% + 112° + 1325 =
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AP EAPCET 2025 - 22nd May Morning Shift

Options:

O

o

15
1-z
Answer: B

Solution:

=1

=z’ —1=0

2T —1=0

(z=1)(1+z+22+2+2+22+2%) =0

z#1

1+z+2+2+ 24422+ =0 ... (9)

Now,

S =1+ 3z + 5224+ 723+92*+112°+1326
28 =2+322 +52° + 724 +92° + 1125 + 1357

S(1 —z) =1+2z+22%+... 4225 — 1327

~14
S(l—2z)=-14= 5= ——

Question21

If cosh 2z = 199, then cot hax =

AP EAPCET 2025 - 22nd May Morning Shift
Options:

A.

3v/11
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10
3v11

Answer: D
Solution:

If cosh2z = 199

coths — \/1+cosh2w \/200

cosh2z — 1V 198
= coth2zx = 1—0
3v11
Question22

Ifa =Im (1+—Z2> and z is any non-zero complex number such that |z| = 1, then a =

21z

AP EAPCET 2025 - 21st May Evening Shift

Options:

Re(z) + Im(z)

Answer: C

Solution:
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We have, |z| =1
+ Letz=cosfO+isinf = ¢’
1+ 2% =1+ cos260 + isin 26
= 2co0s% 0 + 2isinfcosh
= 2cos0(cosf + isinf) = 2cosf - e”
1+ 22 2cosf - et cos 6 )
= = i = —— = —icosf
2iz 2ie® i

2
1;;; ) = —cosf = —Re(z)

0

Now,

Now, Im (

Question23

If (3 + 44)2% = 5292(g 4 4y), then /22 + 32 =

AP EAPCET 2025 - 21st May Evening Shift
Options:
A.

5
25

125
D.
625

Answer: B

Solution:

Given, (3 + 47)20%° = 5203 (g 4 4y)

Taking modulus on both sides, we get

52025 _ 52023\/1‘2——!—1/2
a2 y2 =52 =25

Question24

If ( cos f+isin 6 ) 2024 ( 1-+cos 6-+isin 0 ) 2025
sin 6-+1 cos 6 1—cosf+isinf

= z + iy then the value of z + y at 0 = & is
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AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

1

B.

-1

C.

2

D.

2024

Answer: C

Solution:

We b (cosc9+z'sin0>2024 (1+c056’+isin0>2025
¢ have,

sin @ + i cos @ 1—cosfB+isinf

i(COSG —isin 0) 2 sin? 2 + 2isin gcos %

2025
{ (cos@ + isin@) }2024 ( 2 cos? % + 2isin 4cos & >
) 7/ +

2025

:(in>wm+_( ) g os 3 +isin ﬂ

e~ (2si ) ) 2025

07 2024 9\ 2%
= (62’9) + (cot 5)

s1n2 ~+ 2 cos )

o\ 2025

e't)

5\ 2025
i2025(e’l?>
2025

2igy 2024 0 1, 52025

= (e + | cot — —(e
(e20) ) L

2025
= (cos 26 + i sin 26)%** — <c0t 5) i(cos @ + i sin §) 2%

Now, put § = r
— (71)2024 _ i(i)2025 =-1— ,L'2 =1 + 1=2

Question25

If a + ib and b £ ai are the roots of z* — 10x3 4 5022 — 130z + 169 = 0, then
a + b —
b a

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.
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Answer: C

Solution:

Given,

z* — 102® + 502% — 130z + 169 = 0

Sumofroots2a +2b=10=a+b=5 ... (%)

Product of roots (a? + b?) (b% + a?) = 169

a’?+b*> =13 ... (41)
From, Eq.s (i) and (ii) ab = 6

a’+b? __ 13 a b _ 13
TS T T T a TS

Question26

30 65
Ifi =+/—1,then > "+ > "3 =

n=2 n=30

AP EAPCET 2025 - 21st May Morning Shift
Options:
A.

0
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Answer: B

Solution:

We have, i = v —1

30

Moin=2 44 40 =0+i0=0-1
n=2

65
Zin+3:i33+i34+”_+i68:0

n=30
30 65

ST i =14 0= -1
n=2 n=30

Question27

If z; and 2, are two of the nth roots of unity such that the line segment joining them
subtends at a right angle at the origin, then for a positive integer &k, n takes the form

AP EAPCET 2025 - 21st May Morning Shift
Options:

A.

4k

B.

4k +1

4k +2
D.
4k +3

Answer: A

Solution:

z1 and z, are both nth roots of unity. This means each one can be written in the form e™ , where r is an integer.

i2mry

i2mry .
Let z; = e™ and z9 = e for some integers r; and r,.

If the line segment joining z; and z, makes a right angle at the origin, this means the points z;, 2, and the origin form a right-angled
triangle with the right angle at the origin.

. . . . . . . . . . 3
This can only happen if i—; is a purely imaginary number. A complex number is purely imaginary when its argument (angle) is 4 or ¢

, or in general, Z- + mm where m is an integer.
We find: 2~ = e o (ri=ra)
2

. . . ) _
For this to be purely imaginary, we need: <= (r; — r3) = & +mm
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Divide both sides by m: 2 (ry — ry) = 2L

4(r1—3)

Now solve for nin = ——

Since n must be a positive integer, 2m + 1 must divide evenly into 4(r; — r3). The simplest way for this to always work for integer
values is when n is a multiple of 4.Therefore, n = 4k for some positive integer k.

Question28
(VV2+1+ivVV2-1)% =

AP EAPCET 2025 - 21st May Morning Shift
Options:

A.

64

B.

6414

—64¢

Answer: C

Solution:

Let, Z=VvV2+1+ivVy/2 -1

= |Z|:\/\/§+1+\/§—1:\/2\/§

VV2+1 Vv2-1
cosf) = ——,sinf) = ———
V22 V242
2 2-1
cos?f = \/—+_ ,sin29:\/—
2¢/2 2¢/2
N 1+cos20 V241
2 2v/2
1
= cos20 = —
V2

= 26 = I (since, real and imaginary part are positive.)
Now,

7% = (V2v2)® (cos (8 x 5) +isin (8 x §))
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= (2v'2)*(cos 7 + i sin )
= (2% x4)(-1+0)
=2(-1) = —64

Question29

w is a complex cube root of unity and if z is a complex number satisfying |z — 1| < 2
and |w?z — 1 — w| = a, then the set of possible values of a is

AP EAPCET 2024 - 23th May Morning Shift
Options:

A0<a<2

Answer: D
Solution:

We have, |z — 1| < 2 ... (@)

and ‘w22717w| =a

wiztw? |=a [rw?=-1-uw]
|wW?|[z+ 1] =a
z—1+2|=a
z—1|+2>a

From Eq. (i), we get

lz—1]+2=4
= 0<a<4

Question30

If the roots of the equation 23 + i2% + 27 = 0 are the vertices of a A ABC, then that
ANABC is

AP EAPCET 2024 - 23th May Morning Shift
Options:

A. aright angled triangle

B. an equilateral triangle

C. an isosceles triangle
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D. aright angled isosceles triangle
Answer: C

Solution:

We have, 23 + 422 4 2i = 0

One root of 23 +i22 + 25 = 0 is 4.

[od®+i(i%) + 20 = —i—i+2i =0
2 +i22+2i=0

= (z2—19)(2+22—-2)=0

=  (z—1) (P +2z+i2+1-2)=0
=  (z—1i)((z+i)?-1)=0

=  (z=)+GE+1))(z+(i—-1))=0
=  z=i,-i—-1,1—4

.. The triangle formed by the vertices A(0,1), B(—1,—1) and C(1, —1).
AB = V1 + 4 = V/5 units

BC = 2 units

AC = v/1+ 4 = /5 units

= AABC is an isosceles triangle.

[ AB = AC]

Since, the non-equal side is less than the equal side, so ABC is not a right-angled triangle.

Question31

(r,0) denotes r(cos0 + isinf). If z = (1,),y = (1,0),z2= (1,y) and z + y + z = 0,
then X cos(2a — B — 7) is equal to

AP EAPCET 2024 - 23th May Morning Shift
Options:

A.3

B.0

C. 1

D.-1

Answer: A

Solution:

In the complex plane, any point can be represented in polar form as (r, §) = r(cos 0 + isin ). Here, z = (1, ), y = (1, B), and
z = (1,7). Given the condition  + y 4+ z = 0, we can express
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x =cosa+isina

Similarly,

y=cosfB+isinf

zZ = cos7y + ¢sinvy

These imply:
z+y+2=0=cosa+cosfB+cosy=0
sina + sin 8+ siny =0

From the above, we isolate:

cosa+cosff = —cosy ..(i)
sina+sinf = —siny ..(ii)

Squaring and adding equations (i) and (ii), we get:

CoS & + cos 2 + (sina + sin 2= COS2‘>/ + SiIlQ’)/
cos2a—|—cos2ﬂ—|—2cosacosﬂ—|—sin2a+sin26—|—2sinasinﬂ—— 1

This simplifies to:
2cos(a—p)=—-1 = cos(a—p)=—3
By symmetry,
cos(B—7) =—%
and
_ 1
cos(y—a) = —%
The corresponding sine values are:

sin(a — ) = sin(8— ) =sin(y - a) = 4

Consider cos(2a — 8 —7):

cos(2a — B — ) = cos((a — B) — (v — ))
= cos(a ,3 cos(y + sin(a — B) sin(y — @)

R

E
1

Il
’_‘ukh—\

Similarly,
cos(2B—v—a)=1
cos(2y—a—pf)=1
Thus, we find:

Ycos(a—f—v)=1+1+1=3

Question32

(1+iv3)(—v3—i) ] .
arg[ =i)(=3) }m equal to

AP EAPCET 2024 - 22th May Evening Shift
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Options:

A. &

Answer: B
Solution:

We have, arg [%}

L ;)
<z+z’2\/§ (—v/3 —1)
(1 —1i) (=%
(VB (V3 —0)
- (1-1)
(—v3)2—4i%  3+1 4
T 1 1i<1i>
A(1 +1) 1+4i

-0+ 2

= z=2(1+1%)
. arg(z) = arg(2 + 2i) = tan (1)
T
= tan (tan )
an an -
7

= arg(z) = 1

Question33

If P(x,y) represents the complex number z = = + iy in the argand plane and
arg (£-5t) = %, then the equation of the locus of P is

AP EAPCET 2024 - 22th May Evening Shift
Options:

A x?2+y* 44z —3y=0and 3z — 4y >0
B.z2+4y?+4z —3y+2=0and 3z — 4y > 0
C.z?+y’+4c—3y=0and3z—4y <0
D.z?4+¢y*+4z—3y+2=0and3z—4y <0

Answer: C
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Solution:

Given, arg (Zz_jf) =Zandz==z+1y

z— 31 T+ iy — 31
Now, let w = = :
z+4 r+iy+4
x4+ (y—3)i y (z +4) — iy
(z+4)+iy (z+4)—1y
z(x+4) —izy+ (y—3)(z +4)i +y(y — 3)
@+ 47 + 77
z(z+4)+yly—=3) . (y-3)(=+4) —=y
i
(z+4)*+y* (z+4)*+y°

Now,

~ tan! (y=3)(z+4) —ay\ =
) = o (L)) = 3
y-3)@+4)—zy 7
z(z+4) +y(y—3) 2

4y — 3z — 12

z?2+y2 +4z — 3y -

So, clearly
22+t +4z - 3y=0

and 3z — 4y < 0

Question34

If a1, a2, 3, ag and a5 are the roots of 2° — 5z* + 923 — 922 + 5z — 1 = 0, then

L+ L+ L+ L+ Lisequalto

2
aq a; Oé3 oy 015

AP EAPCET 2024 - 22th May Evening Shift
Options:

A. 15

B. 1
C.7

D. 12

Answer: C

Solution:

Given,

a1, o, a3, aq and as are roots of the equation
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2® — 52+ 92> — 922+ 52 —1=0

=z° —2* — 42 +42° +52° — 522 — 42’ +4x+2—-1=0

=szt(x —1) —d2*(x — 1) +52%(x — 1) —da(x — 1)+ 1(z —1) =0

=(z—1) 2" —42® + 5z —4z +1] =0
=@z-1)(z"-3z+1)(z°—2+1)=0
3+v5 35 1443

=1
—r=4T 2 2
1—+/3i
and
2
9 1
01:1:>0(1:17—2:1
aj
3+v5  , (3+v5)?
Qg = :>a2:
2 4
1 4
= —2:
ay  (3++/5)2
ag = 372‘/5:&043: (3721/5)2
= L1 _ 4
of — (3-v5)?
1+ /3i
oy =
2
g2 A+ VB
4 4
1 4

So, a_%+a_§+a_§+a_§+a_§
=1+ P B 1 + 1
(B3+v5)2  (3—-+56)2  (1++3i)2 (1—+/3i)?
g 324+ (vV5)2—6v5+32+ (V5)2+6vV5 1-3—-2V3i+1—-3+23i
=1+ (9 - 5)2 * (1+3)2
28 -4
=1+4|:1—6+1—6:|
—1+4<28164>_1+4xf—2_7
Question35

If Z is a complex number such that |Z| < 3 and <~ < amp Z < 7, then the area of

the region formed by locus of Z is

AP EAPCET 2024 - 22th May Morning Shift

Options:

A. 97
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9
B. &

C.3r

9
D. Tﬂ
Answer: B

Solution:

|Z| < 3 = Complex number Z lies within a circle centered at the origin with radius 3 .

—- < arg(z) < %. This restricts z to the right half of the complex plane.

The intersection of these region is a semicircle with radius 3 . The area of semicircle is given by half the area of the full circle
The area of circle with radius r is = 772

=7(3)2 =9x

Half of this area = QTW

So, area of region = < sq units.

Question36

Z—l) — is

The locus of the complex number Z such that arg (2

INE

AP EAPCET 2024 - 22th May Morning Shift
Options:

A. a straight line

B. acircle

C. a parabola

D. an ellipse

Answer: B
Solution:

To determine the locus of the complex number Z, where Z = z + iy (with 2 and y as real numbers), we analyze the given condition:

arg (777) = §

This equation implies that the complex number A = g—j

making an angle of ..

forms an angle of - with the positive real axis. Therefore, A lies on a line

To simplify, we express:
— ;T . . L
Z-1 ZT:COS%-F?,SHI%:%—Fﬁ

Thus, we have:

2 2
=il =y () () =

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



This calculation indicates that the complex number g—: is on the unit circle. Therefore, we equate:

Ll =1=|z-1=|Z+1|

This describes the locus as the perpendicular bisector of the line segment joining 1 and -1, which corresponds to the imaginary axis
z = 0. Thus, the locus is a straight line on the imaginary axis.

Question37

o=

All the values of (8i)3 are

AP EAPCET 2024 - 22th May Morning Shift
Options:

A £(V3+1i),—2i

B. £v3+1,—2i

C.£(v3—1),2i

D. +(2 +1),i

Answer: B

Solution:

$+2km) | then take the cube root:

To find the values of (Si)%, we utilize De Moivre's theorem. Express 8 in polar form as 8e'l
(8i)7 = 87¢i(“F%) = 2¢i(F+%)
Next, calculate this for different values of k:

Fork = 0:

2¢i(¥) = 2 (cos T +isin I) :2(@“%) — V34

o

() :2(cos%7r +isin5—g') :2(7§+i%) =—V3+i

3m

2¢1(F1F) = 2¢1(¥) = 2(0 — ) = —2

Therefore, all the values of (8i)% are v/3 + i, —v/3 + i, and —24i, or in other words, ++/3 + 3, —2i.

Question38

If the number of real roots of z° — z° + z* — 1 = 0 is n, the number of complex
roots having argument on imaginary axis is m and the number of complex roots
having argument in 2nd quadrantis K, m -n -k =

AP EAPCET 2024 - 22th May Morning Shift
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Options:
A.6
B.9

C. 12
D. 24

Answer: A

Solution:

2 —P4+2t—1=0

= 2 (*-1)+1(z"-1) =0
= (z5+1)(z*-1) =0
= z5+1=0o0rz*-1=0
= P =-lorzt=1
= zP=—lorz=1,-1,%,—1%

.. Number of real roots (n) = 3
Number of complex roots (m) = 2
Number of complex roots having argument in 2nd quadrant (k) = 1

mon-k=3(2)1) =6

Question39

(1-i)°

Imaginary part of G2 IS

AP EAPCET 2024 - 21th May Evening Shift
Options:

22
A. o5

B. &

o

_ 22
D. -4

Answer: D
Solution:

We have,
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(1—i)? 13 — 3% — 3.1.4(1 — 4)

(2—-19)(3—2) (6 — 4i — 33 + 2i2)
[ (a—b)® =a® — b* — 3ab(a — b)]
1 (-9 -3i+32  1+4i-3i-3

(6—7i—2) 47

22
4T
S X AT [rationalising]

4-17i 4+
_ —(2+2i)(4 +T6)
42— (Ti)?
(84 14i+8i—14) 6-22

16 4 49 65

On comparing with Z = z + iy, we get

: o =22
Imaginary part is —==.

Question4(

The square root of 7 + 244

AP EAPCET 2024 - 21th May Evening Shift
Options:

A 4—3i

B.3 +4i

C.3—4i

D. 4+ 3i

Answer: D

Solution:

To find the square root of 7 + 244, set it equal to x + yi, where z,y € R.
Squaring both sides gives:

(z+yi)? =22 — y? + 2zyi

This leads to:

22— y® + 2xyi =T+ 244

By equating the real and imaginary parts, we obtain:

22—y =7 (equation 1)

2cy =24 = zy=12 (equation2)

From equation 2, solve for y:

y="2

Substitute y = % into equation 1:

w2—(12)2:7

T
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Simplifying the equation, we get:

z? — %‘24 =7

zt — 144 = 722

zt — 72?2 - 144 =0

This can be factored as:

(z? —16)(z2+9) =0

Since z is real, we discard 2 + 9 = 0 as it does not lead to real solutions for z. Therefore:
z2=16 = z=44

Forz=4,y=3.

Forz = -4,y = -3.

Thus, the square roots of 7 + 243 are +-(4 + 37).

Therefore, the correct solution is 4 + 31.

Question41

If n is an integer and Z = cos 0 + isin6, 0 # (2n + 1) 7, then }fgzz =

AP EAPCET 2024 - 21th May Evening Shift
Options:

A. itannf

B. i cot nf

C. —itannf

D. —icotnf

Answer: D
Solution:

We have,
Z =cosf+isinf,0# (2n+1)%

1422 _ 1+(cosf+isin )"

Now, 1-Z2 — 1—(cosf+isinf)2»

_ 1+4(cos 2nf-+isin 2nd

" 1—(cos 2nf+isin 2nf)

[By De Moivre's theorem]
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1+ (2 cos’nf — 1) + 2i sin nf cos nf

- 1-— (1 — 2sin? n9) — 2isinnf cosné

[cosQA =2cos?A-1=1- QSin2A]
_ 2cosnb[cosnf + isinnb)

 2sinné[sinnd — i cos nd]

. cosnf + isinnb

= —jcotnf | ——
cos nb + isinnf

= —¢cotnb.

Question42

The complex conjugate of (4 — 33)(2 + 3¢)(1 + 44) is.

AP EAPCET 2024 - 21th May Morning Shift
Options:

AT+ 741

B. -7+ 74:

C.—7—T4

D.7—74:

Answer: C

Solution:

When calculating the complex conjugate of the expression (4 — 3)(2 + 37)(1 + 44), follow these steps:
First, compute the product:

(4—3i)(2+3i) =8+12i —6i —9i2=8+6i+9=17+6¢

Here, we used the fact that 2 = —1.

Next, multiply this result by (1 + 44):

(17 + 63)(1 + 44) = 17 + 683 + 67 + 2432 = 17 + 745 — 24

Simplifying this, we get:

=7+ 741

To find the complex conjugate of —7 + 744, change the sign of the imaginary part:

—7—-T4

So, the complex conjugate of the expression is —7 — 744.

Question43

If the amplitude of (2 — 2) is 7, then the locus of z is

AP EAPCET 2024 - 21th May Morning Shift

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



Options:

Az=0,y>0
B.z=2y>0
Cz>0y=2
D.z >0,y=0
Answer: B
Solution:

To determine the locus of z, given that the amplitude (also known as the argument) of (z — 2) is %, we proceed as follows:
Let z = x + iy, where z and y are real numbers. Given the condition:

arg(z —2) =&

Substituting z = x + ¢y into the expression, we have:

arg((z —2) +1iy) = &

This implies:

tanil (w€2) =3

From the property of arctangent, we know:

y
z—2

— 00

This scenario occurs when  — 2 = 0. Hence,

=2

Thus, the locus of z is a vertical line at z = 2, which is parallel to the Y-axis, only considered for y > 0.

Therefore, the locus of z is a vertical line x = 2 fory > 0.

Question44

a+bw+cw? + a+bw+cw?

If w is the cube root of unity, T bt oot bo?

AP EAPCET 2024 - 21th May Morning Shift
Options:

A2

B.-2

C. 1

D.-1

Answer: D

Solution:
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If w is the cube root of unity.

atbwtew’ + atbwtew’ —9
ctawtbw? b+cw+aw? :

Now, we write as

A=a+bw+ cw?
B=b+ cw+ aw?
C = c+ aw + bw?

Find common denominator for the fractions.

A A_ ABiAC A(B+C)
C "B~ BC T T BC

Now, we know that according to given condition.

wd=1
l+w+w’=0
B+C= (b+cw+aw2)+(c+aw+bw2)
b+ cw + aw? + ¢ + aw + bw®
= (b+w2b) + (ew+e¢) + (aw2+aw)
=b(1+w?) +c(l+w) +a(w +w)
(. using 1+ w+ w? =0)
14w =—w1l4+w=—w?

B+C =b(-w)+C(-w?) +a(-1)

= —a— bw— cw?

Thus, B+C = —-A
Because, A = a + bw + cw?
Substituting this into the expression

AB+C)  A(—A)  _ge

BC -~ BC T BC

The denominator (BC) does not change the overall simplification that each term involves A, B and C with symmetrical properties.

Thus, % + % -1

Question45

If (3 +4) is aroot of 2 + ax + b = 0, then a =

AP EAPCET 2024 - 21th May Morning Shift
Options:

A3

B.-3

C.6

D. -6

Answer: D

Solution:
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Given, (3 + ¢) is a root of
z?+azx+b=0
(B3+i)2+a(3+i)+b=0
9-1+6i+a(3+i)+b=0
8+6i+3a+ai+b=0
(8+3a+b)+i6+a)=0
3a+b=-8
a+6=0=>a=-6

Question46

If z; = 10 + 6%, 29 = 4 4 6¢ and z is any complex number such that the argument of
(z—2z1) »

s
(z—22) 1S 75

AP EAPCET 2024 - 20th May Evening Shift
Options:

A |z —T7—9i =32

B.|z—7—9i| =22

C.|z—3+9i] =3V2

D.|z+3— 9 = 2v/2

Answer: A

Solution:

Given, z1 = 10 + 64,22 = 4 + 61

and arg (j:g ) =z

Letz=x + 1y

Now, =2 — (@+iy)~(10+6i)
> 2=z (w+iy)—(4+60)

_ (2-10) +i(y —6)

(z—4)+i(y—6)

_ (10 +i(y—6) (-4 —i(y—6)
(x—4)+i(y—6) (z—4)—i(y—6)
(z —10)(z —4) + (y — 6)* +i[—(z — 10)(y — 6) + (y — 6)(z — 4)]

B (z—4)+ (y—6)?

Since, arg (ﬂ> =7

z—2y
ie.tanf =1

BN ) o e o 0 [ ) R
(z-10)(z—4)+(y—6)*

zy—6z—4y+24—zy+62+10y—60 -1

= 22—14z+40+y2—12y+36

= 6y — 36 = 22 + y* — 12y — 14z + 76

=z2+9y* 18y — 14z + 112 =0
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= (z-T7)2+(y—9)? =18

= |z — (T+9i)] =3v2

Questiond7

If —i’;gz :ﬁz is purely imaginary number, then 6 =

AP EAPCET 2024 - 20th May Evening Shift
Options:

A 2nm+ T

B.2nm+ T

Conr+ T

D.nmw+ I

Answer: C

Solution:

3—2isinf __ (3—2isin0h) (1—2isin0)
1+2isin@ ~ (1+2isinf) (1-2isin6)

(by rationalising)

3 —6isinf — 2isinf — 4sin® 6

1+ 4sin?6
B 3 —4sin’?6 — 8isinf
1+4sin’6
Since, “L’_g: :iﬁz is purely imaginary.
3-4sin’9 _
1+4sin®9 — 0
= 3—4sin’?=0=4sin’6=3
= sin’f = % = sinf = @
= O=nwt 3
Question48
2n
. i zi"—1
Ifz=2z+ iy, x> +y?> =1and z; = ze®, then zé"_—i—l =
1

AP EAPCET 2024 - 20th May Evening Shift
Options:
A. —itan (n (6 +tan"! (£)))

B. icot (n (9 +tan~! %))
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C.itan (n (6 + tan™? %))
D.itan (n (6 + tan~! £))
Answer: D

Solution:

Given, z = = + iy, 2% + y*> = 1 and

Taking (2n)th power of both sides of the equation

2 = (2 + iy)2nei2n?
72" (cos(2n) + i sin(2nh))
72" (cos(2nd) + isin(2nd)) + 1
(cos(2nf) + isin(2nh)) + 1
[o2® 4y’ =1]
23" — 1 = (cos(2n6) + isin(2nh)) — 1
zi* =1 (cos(2nf) + isin(2nf)
22+ 1 ~ (cos(2nf) + i sin(2nh)
1 2sin?(n) + i sin( nG)
~ 2cos?(nf) — 1+ isin(2n) +
—2sin®(nf) + 2i sin(nf) cos(nt‘))
2 cos?(nb) + 2i sin(nb) cos(nb)
__ [isin(nd) 4 cos(nb)]i sin(n0)
~ [cos(nb) + isin(nh)] cos(nh)
. . 1Y
=itannd = itan <n (9 + tan ;))

241

) —
)+
2

Question49

If the point P represents the complex number z = x + 7y in the argand plane and if

z“ is a purely imaginary number, then the locus of P is

AP EAPCET 2024 - 20th May Morning Shift
Options:

A 22+ +x—y=0and (z,y) # (1,0)

B.z? +y? —z+y=0and (z,y) # (1,0)
C.z2+y?>—z+y=0and (z,y) = (1,0)
D.z?+y*+z+y=0

Answer: B

Solution:

z+z _ mtiyti
We have, =5 = — T
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z+i(l+y (z—-1)—1y

(x—l)—i—iyx(a:—l)—iy

z(z—1)+i(l+y)(z—1) —izy +y(1 +v)
(z—1)2 442

> —z+yi+ilzt+ay—y—1—zy)

(z—1)%+y?
Bty —zty . (z-y-—1)
@-12+y (@-1+y

Since, £+ is purely imaginary.

ey’ —aty
S ’ (z71)2+y2 - 0

?+y'—z+y=0

Where, x # 1,y # 0

QuestionS0
S={z€C/|z4+1—i| =1} represents

AP EAPCET 2024 - 20th May Morning Shift
Options:

A. the circle with centre at (—1, 1) and radius 1 unit

B. the circle with cente at (1, —1) and radius 1 unit

C. the closed circular disc with centre at (1, —1) and radius 1 unt
D. the closed circular disc with centre at( —1,1 ) and radius 1 unt

Answer: A

Solution:

The givenset S = {z € C| |z + 1 — i| = 1} can be analyzed as follows:
First, consider the expression |z + 1 —i| = 1.

Break down z in terms of real and imaginary components:

z=2x+ iy,

where z and y are real numbers. Thus, we can substitute z in the expression:
|z +iy+1—d/ =1

Simplifying inside the absolute value, we have:

(@+1) +ily—1) =1

The expression |(z + 1) + 4(y — 1)] represents the distance from the point (—1, 1) in the complex plane. Therefore, the set of all such
points for which this distance is 1 forms a circle centered at (—1, 1) with a radius of 1. Mathematically, this can be simplified to:

VETIE T -1
Squaring both sides, we get:

(z+1)2+(y—-1)>2=1
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Thus, S represents a circle with center at (—1, 1) and radius 1 unit.

Question51

If m, n are respectively the least positive and greatest negative integer value of k such

that (i—;z)k = —i,thenm —n =

AP EAPCET 2024 - 19th May Evening Shift

Options:
A. 4
B.0
C.6
D.2
Answer: A
Solution:
To solve for the least positive and greatest negative integer values of k in the expression (}—z) b= —1, follow these steps:
Start with the given equation:
_ink .
(1) =1
Simplify the fraction };z :
loi 1o (i)
1+i  1—i — (1+4)(1—3)
Calculate the numerator and the denominator:
(1-i)2=1-2i+i?=1-2i—1=-24
1+ (1—-i)=1+i—-i—i’=1+1=2
Substitute back into the fraction:
) SR
+)1—) 2
Therefore, the expression simplifies to:
(=i)* = —i
For (—i)* = —i, it implies:
=1 (mod 4)
From this, determine the least positive integer m and greatest negative integer n:
m = 1 (since k = 1 is the smallest positive integer solution)
n = —3 (since k = —3 satisfies the condition —¢ in the sequence and is the largest negative solution)

Calculate m — n:

m—-n=1-—(-3)=4
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Thus, m — n = 4.

Question52

z—

If a complex number z is such that ?22’ is purely imaginary number and the locus of

z is a closed curve, then the area of the region bounded by that closed curve and

.. ey
lying in the first quadrant is %

AP EAPCET 2024 - 19th May Evening Shift
Options:

A. 27

B. I

C.m

D. T

Answer: A

Solution:

2=21
z—2

is purely imaginary

Letz=xa + 1y
. xtiy—2 _ x+i(y—2) (z—2)—iy
ccoztiy=2 T (z—2)+iy (z—2)—iy

2—2i
Real part of ==5- =0

z(z—2)+yly—2)=0
= z2+yP-2z-2y=0

= (z — 1)2 + (y — 1)? = 2, which is equation of circle with radius v/2 units.

m <

(0, 2)

2.0),

Required area = + x 2 x 2 + % (v/2)? = (2 + ) sq units
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Question53

(cosa+isina)® .

Real part of m 1

AP EAPCET 2024 - 19th May Evening Shift
Options:

A. sin(6a — 8b)

B. cos(6a — 8b)

C. sin(6a + 8b)

D. cos(6a -+ 8b)

Answer: D

Solution:

(cosa +isina)®

(sinb + i cos b)®

~ (cosa+ isina)® o1 = —iz]
(—i2sinb+icosb)®
(cosa +isina)®

iB

We have,

(cosb — isinb)8®
(cosa +isina)®
- (cosb — isinb)8
cos 6a + 7 sin 6a
cos 8b — i sin 8b
(cos 6a + i sin 6a)(cos 8b + i sin 8b)
- (cos 8b — i sin 8b)(cos 8b + i sin 8b)

.. Required real part

cos 6a cos 8b — sin® 6a sin 8b

cos? 8b + sin? 8b
= cos(6a + 8b)

Question54

If real parts of v/—5 — 127, /b + 127 are positive values, the real part of v/ —8 — 6i is

a negative value and a + b = ‘/5\}%“% , then 2a + b =

AP EAPCET 2024 - 18th May Morning Shift
Options:

A3

B.2

C.-3
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D.-2
Answer: C

Solution:

To find a + tb = —w and calculate 2a + b:

Calculate v/ —5 — 127 and /5 + 127:

Since the real parts of v/ —5 — 12¢ and /5 + 12¢ are positive:
V=B —12i =/ B2 i/ BB =230

VB 120 =/ B0 44y /B85 =342
Calculate / —8 — 613

Given that the real part is negative:

V—8—6i=—/1%% i/ = 143
Find a + ib:

Using the calculations from the previous steps:

g (2-80)+(842i) 54
atib= "1 =g

Multiply the numerator and the denominator by the conjugate of the denominator:

_ (5=i)(—1-3))
= 1m30)(-1-3))

Simplify:

_ —5+i-15i-3 _ —8-14i
= 1+9 =710
—_4_ T
R

Thus, a = —%andb: —

o~

Calculate 2a + b:
da+b=2(-4)+ (-4) =4 -4 =3

Hence, the result is —3.

Questions5

The set of all real values of c for which the equation
2z + (4 — 3i)z+ (4 + 3i)z + ¢ = 0 represents a circle, is

AP EAPCET 2024 - 18th May Morning Shift
Options:
A. [25, 50]

B. [-5, 5]
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C. [—20, —5] U [5, 20]
D. [-25]
Answer: D

Solution:

The given equation zz + (4 — 3i)z + (4 + 37)z + ¢ = 0 is analyzed to determine the real values of c that form a circle.

Key Steps

Identifying the Circle's Center:

2z is the modulus squared of z, and the terms (4 — 37)z and (4 + 3¢)Zz suggest the transformation involves the complex number 4 — 3i.
Thus, the center of the circle is at 4 — 33.

Finding the Radius:

To find the radius, use the formula that incorporates the modulus of the center:

V4)?2+(-3)?2-c=v25—-c
The radius needs to be non-negative for the equation to represent a circle:

V25 —¢c>0

which simplifies to:

25—c>0 = ¢<25
Conclusion

The real values of ¢ for which the equation represents a circle are in the interval:

(7007 25]

Question56

If 2 = = + 1y is a complex number, then the number of distinct solutions of the
equation 2° + 7z = 0 is

AP EAPCET 2024 - 18th May Morning Shift
Options:

Al

B.3

C. Infinite

D.5

Answer: D

Solution:

Given the equation 2° + z = 0, where z = z + iy is a complex number, we can find the distinct solutions as follows:
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Rewrite the Equation:

Start with:

24+2z2=0

This implies:

2=—z

Equate Magnitudes:

Taking the magnitude of both sides, we have:
2 =]~

This simplifies to:

|2 = 2]

Since [z| = |z|, the equation becomes:

|2* =[]

Solve for Magnitude:

This equation leads to:

[2l(l2[> = 1) =0

Therefore, either |z| = 0 or |2|? = 1.
Consider Each Case:

If |z| = 0, then z = 0. This gives one distinct solution: z = 0.
If |2|? = 1, then |z| = 1 and consequently zz = 1. This implies:
2=t

Substitute Back:

Substituting z = % into the original equation:
2+1=0

Multiply through by z to clear the fraction:
224+1=0

Solve 2z +1 = 0:

This equation has four roots:

2 = eiln/4) i3n/4) ¢il5m/4) gilTn/4)

Count Distinct Solutions:

Including 2 = 0, we have:

One solution for z = 0

Four solutions from 2* +1 =0

Therefore, the number of distinct solutions to the equation is .

Questions7

By simplifying i'® — 3¢" + i* (1 + i*) (¢)*%, we get
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AP EAPCET 2022 - Sth July Morning Shift
Options:

A —1+3i

B.1—3i

C.1+3i

D.—1—3i

Answer: C

Solution:

18 — 307 4% (1+ %) (i) 2

=t 3t —1(1 + 1)(1'2)11
—i? -3 +2 [ =—landi*=1]
=-1+3i+2=1+3;

Questions8

The values of = for which sin z + ¢ cos 2z and cos z — 7 sin 2z are conjugate to each
other are

AP EAPCET 2022 - Sth July Morning Shift
Options:

Az=nrtl

B. None

Cz=nr+Z

D.z=(n+%)r

Answer: B

Solution:

Conjugate of cos  — i sin 2z is cos ¢ + ¢ sin 2z
So, sinx + i cos 2x = cos x + i sin 2x
Comparing real and imaginary parts,

sinx = cosx or tanz =1

and cos 2z = sin 2z or tan2x = 1
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But for same value of z, both tan « and tan 2z can not.Hence, no solution is possible.

Questions9

The locus of a point 2 satisfying |z|?> = Re(z) is a circle with centre

AP EAPCET 2022 - 5th July Morning Shift
Options:
A (0.3)
B. (~3,0)
C. (5,0

(

0, —7)

2=

Answer: C

Solution:

Letz=x + 1y
RRNEE
Now, |2|2 = Re(z)
2 +y’ =z

2ty —z=0
9=1/2,f=0

So, centre of circle (5, 0).

Question60

Multiplicative inverse of the complex number (sin 6, cos ) is

AP EAPCET 2022 - 4th July Evening Shift
Options:

A. (siné, cos 6)
B. (sin6, — cosb)
C. (cosf, — sin )
D. (— cos 6, sinf)
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Answer: B

Solution:

Multiplicative inverse of complex number (sin 8, cos 6) is

z=-sinf + icos@

N 1 (sinf — i cos )
z  (sin@+icosf)(sind — icos0)
in@ — icosf
:Mz(sinﬁ—icos@
sin? 6 + cos? 6

Thus, multiplicative inverse of (sin 6, cos 6) is (sin 8, — cos 8).

Question61

440

Sk =z iy = 2100 + 299y 4+ 224242 4 293 =
k=0

AP EAPCET 2022 - 4th July Evening Shift
Options:

A.0

B. -4

C.4

D.1

Answer: D

Solution:

ik =gz +iy

k=0

= z+iy=14+i+iP+d+it 4. M=
z=—-1,y=0

Then, 210 + 2% .y + 2242 . 42 1+ 297 . 3

= (-1)"P+o0=1

Question62

00
0 cos(nf)
If e = cis 6, then Eo =
n=
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Options:

A. (44 2cos8)/(5b —4cosh)
B. (4 —2cos)/(5+ 4cosb)
C.(4—2cos6)/(5b—4cosb)
D. (44 2cos8)/(5+ 4cos)
Answer: C

Solution:

 — cis = cos@ +isinf

i cos(nb)
n=0 2"

— Re -i cozs :,0]
=0

= Re i
—0

ei

2
= Re 2—cos€—isin9]
[ 2(2— cos® — isinf) }
L (2 — cos )2 —i2sin® @
[ 4 —2cosf
| 4+ cos20 — 4cos + sin? 0
isin 6
+4—|—c0320—4c0s0+sin20}
“R 4 —2cosf isin @
B e{5—4c059+5—4c059]

B 4 —2cosf
" 5—4cosb

Question63

i+ 22— z2+i=0=|z| =

AP EAPCET 2022 - 4th July Morning Shift
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Options:

A.1/2

B.2

C.3/2

D. 1

Answer: D

Solution:

A 2 e

or

We can see that all the roots have modulus as 1.

i3 +22—2+i=0
2B —24+4224+i=0
i +i2+ 22 +i=0
iz (22 +1) + (22 +1) =0
(22+14)(iz+1) =0
(z +1,)(zzfz):0
( ) z—1i)=0
22 =—iorz=i
2> =1 (cos && + isin 3T)
zzl(cos;—i—zsm2)

So, |z| =1

Question64

-1
If 55

AP EAPCET 2022 - 4th July Morning Shift

Options:

Az <0,y<0

B.z<0,y>0

C.z>0,y<0

D.z>0,y>0

Answer: B

Solution:

Get More Learning Materials Here: &
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Given
z—1 y-—-1

} =7 x, 1y are real
3135 3—i @y )

Step 1: Rationalize the denominators (find reciprocals)

1 3—i 3—i
B+i (3+i)(3—4) 10
1 3+i 3+i

3—i (3—i)(3+4) 10

50 the equation becomes:

Multiply by 10

(z—1)(3—14)+ (y—1)(3+ 1) = 104
Step 2: Expand and separate Real & Imaginary parts

(z—1)(3—%)=3z—1) —i(z—1)

(y-—DE+1)=3y-1)+ily—1)
Add them:

(z—1D)+3y—-1)+i(—(z—-1)+(y—1)) =104
EA Real part:
3(z—1)+3y—1)=0=3(z+y—2)=0=>z+y=2
Imaginary part:
—(z—+(y—1)=10=—-2+14+y—1=W=y—2=10

Step 3: Solve the two equations

r+y=2
y—ax=140
Add both:
2y =12=y==6
Then
g=3—y=2—§=-=4
Conclusion

r=—-4<0 y=6=0

Correct Option: (B)x << 0, yy = 0

Question65

The number of integer solutions of the equation |1 — i|* = 2% is
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Options:

Al

B.0

C.2

D.3

Answer: A

Solution:

11— 7 =2°

R
B

Number of integer solution is 1.

Question66

Let Z1, Z> and Z3 be three non zero complex numbers such that a = |Z1|,b = | Z3]
a b c

and c = |Z3/, if the determinant (b ¢ a| = 0, then

c a b

AP EAPCET 2021 - 20th August Evening Shift
Options:

A.|Zy| = |Z5| = |Z3| = abe

B.|Z1| +|Z2| +|Z3| =0

C.|Z1| + |Z3| + | Z3| = abc

D. |Zy — Zs| = |Zy — Z;

Answer: B

Solution:
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b ¢
c a
a b
= abc — a® — b® + abc + abc — c® =0
=3abc—a®’ -0 —c*=0
=a>+b+c—3abc=0
=(a+b+c)=0

=a(bc—a2)—b(bz—ac)+c(ab—cz)

a
b
c

Since, a = |Z1],b = |Za|,c = | Z3]

|Z1| + 25| + 25| =0

Question67

If |21 + 22|> = |21| + |22|%, where z1 and z; are two complex numbers, then

AP EAPCET 2021 - 20th August Evening Shift
Options:
A. 2—; is purely real

B. 2—; is purely imaginary

C. arg <‘z—;> =z

21
22

D. =1

Answer: B

Solution:

21+ 22f* = |21]* + |22|*  (given) ..... (i)
Let 2y = 4+ 1y, 20 = a + @b.
Then

z21 _ztiy  xwtiay a—1b
z2 a+ib a+ib  a—ib
2 (az + yb) + i(ay — xb) (i

29 a? 4 b2

From Eq. (i), we get

LHS = |21+ 22)° = |z + a +i(y + b)|?
=(z+a)’+ (y+b)

=22 +a®+ 2az +y* + b + 2by

RHS = |z +iy|* + |a + ib|?

=z’ +y’ +a®+ b

.+ LHS = RHS

=22 +y? +a? + 0%+ 2(azx + by)
=z’ +y’+a’ + b

= 2(ax+by) =0=>ar+by=0
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Put az + by = 0 in Eq. (ii),

z1 _ i(ay—ab)

Zy a?+b?

, which is purely imaginary.

Question68

A real value of = will satisfy the equation, (%) = a — i, (o, B are real ), if

AP EAPCET 2021 - 20th August Evening Shift
Options:

Aao?—-p=-1

B.a’? - %=1
C.a’+p52=1
D.a’?—-p2=2
Answer: C
Solution:

3 —4dix 3 —4dix
3+ diz . 3— diz
9+ 163222 — 24ix 99— 162 — 24ix
- 9—(164222) 94 1622
9 16x2 24ix
T 9+1622 9+ 1622

_ 9 — 1622

¢ T 9 1622
24z

" 91 1622

LHS =

=a—1if= RHS

B
(9 — 162°)° + (24z)?

2 2
= a"+p°=
(9 16 2)2

(9 + 1622)°

(9 + 1622)*
a2 + 52 -1

Question69

What is the value of (1 — i+/3)? is equal to

AP EAPCET 2021 - 20th August Evening Shift
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Options:

A. 29
B. —29
C. 2%
D. —2%
Answer: B
Solution:
o _oof1 V3 ?
=29 (cos — —jsin %)9 — 99 (efiﬂ'/3)9
=2° (6723”) = 29(005 3w — isin 3m)
2 (1) —0) = 2
Question70

_ 2020
( \/E?/i + \/61‘/5 z) is equal to

AP EAPCET 2021 - 20th August Evening Shift

Options:

Answer: D

Solution:
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(B 1) (B (1))
(2% 1)+l £+ (F 1)

= (cos 45° cos 30° — sin 45° sin 30°) + 4(sin 45° cos 30° + cos 45° sin 30°)) 2020
= (cos 75° + 4 sin 75°)20%0

51 . . Br) 2020
cosﬁ—l—zsm ﬁ)

cos 252;5” + isin 25§5”)

= (
= (cos ?—g % 2020 + ¢ sin % X 2020) [De-moivre]
= (

= (cos(2525 x 60)° + i sin(2525 x 60)°

= (cos(nm — 60)° + ¢sin(nw — 60)°), where n = 842
= ((—1)" cos 60° + i(—sin60°))
= (

cos 60° — isin60°) ['. n = even]

ol

1 .
7—1

Question71

z z z —Zz
If z; = 2+ 3i and 25 = 3 + 24, where i = /—1, then l ! _2] [_1 2] is equal
—Z2 21] [*2 21

to

AP EAPCET 2021 - 20th August Morning Shift
Options:

A. 131

B. I

C.261

D. Zero matrix

Answer: C

Solution:

21=2+3i,20=3+2
[Zl Zz} [21 —zz}
= _ _
—Z2 Z1 Z9 Z1
|21 ]* + |2 0

0 217 + |22]

= |yn|*=4+9=13

26 0

2
= |z|"=9+ 3 [0 26] 6
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Question72

The radius of the circle represented by (1 +3)(1 + 37)(1 + 7)) = z + iy is (1 = v/—1)

AP EAPCET 2021 - 20th August Morning Shift
Options:

A. 1000

B. 104/10

C. 10000

D. 100

Answer: B

Solution:

(1+3)(1+30)(1+7) =x+iy

= (—2+4)(1+7) =xz+1y

= —30—-10i =z +iy

= |z +iy| = +/30%+10?
= /1000 = 10/10

Question73

If 1, a1, o9, g and oy are the roots of 2> — 1 = 0 and w is a cube root of units, then
(w—1)(w—a1) (w— ) (w—a3) (w— ay) + wis equal to

AP EAPCET 2021 - 20th August Morning Shift
Options:

A.0

B. -1

C. -2

D. 1

Answer: C

Solution:
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s 1,01, a9, as, 0y are the roots of 2° — 1 =0

= (-1D(z-a)(z—a)(z—a3)(z—ai) =21
= (w—1)(w—ai1)(w—a2)(w—ds3)
(w—1D(w—0a1)(w—a2) (w—a3) (w—o4) +w
=(w5—1)+w—w -14+w
—1-1=-2

(w—ag)=w’ -1

Question74

Ifa > 0 and z = x + iy, thenlog .y |z — a| > log. ¢ |2 — ail, (0 € R)implies

AP EAPCET 2021 - 20th August Morning Shift
Options:

Axz>y

B.z<y

C.z+y=cosft

D.z+y<0

Answer: A
Solution:

a>0,z=z+1y

lOgcoszg|z_a'| >logcosze|'z_ai'
0<cos’f<1

So, |z —a| < |z — ai|

= (z-a)’+y* <2’ +(y—a)’
:>a:2—|—a2—2am+y2<z2—|—y2+a2—2ay
= —2az < —2ay

= >y

Question75

If one root of the equation iz? — 2(i 4+ 1)z + (2 — i) = 0 is (2 — 4), then the other
root is

AP EAPCET 2021 - 20th August Morning Shift
Options:

A —i
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B.2+1
C.t
D.2—3
Answer: A

Solution:

w2 —2(i+ 1)z +(2—14)=0.... @)
Let the other roots be .

[z—(2—-9]z—a]=0
=2’-(2-ita)z—(a(2—1) =0
{comparing with Eq. (i)

=iz® — (20 + 1+ ai)z — [(2i+1)] =0
= 2i+14+ai=2i+2

=
ai=1
1
= a= 7 = —1
Question76
If |z — 2| = |z — 1|, where z is a complex number, then locus z is a straight line

AP EAPCET 2021 - 19th August Evening Shift
Options:

A. Parallel to X - axis

B. Parallel to Y-axis

C. Parallel toy = «

D. Parallel toy = —«

Answer: B

Solution:

lz—2] =]z —1]
Let z = = + iy, then

= |lz+iy—2*= |z +iy— 1)
= (-2 +y'=(z-1)>+¢°
= z—dx+4=22-2z+1

= 2z+4dr=4-1=2=3/2

Which is parallel to Y-axis.
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Question77

If (1£)™ = 1, then m cannot be equal to

AP EAPCET 2021 - 19th August Evening Shift
Options:
A. 1934
B. 2024

C.2172

D. 10100

Answer: A

Solution:

1Hi\m (1+)(1+) 1™
(=) =1= {(1—i)(1+i)} =1

1-142i) _
= () =1
~qm—1

= m is multiple of 4 [ i** = 1,Vn € N|

Option (a) is not a multiple of 4 .

m # 1934

Question78

(sin @ — i cos 0)3 is equal to

AP EAPCET 2021 - 19th August Morning Shift
Options:

A. i3(cos 36 + isin 36)

B. cos 36 + isin 36

C. sin 36 — i cos 36

D. (—i)®(cos 36 + i sin 36)

Answer: D
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Solution:

(sinf —icos )3 = (—i)3(cos O + isin 9)3

(—14)3(cos 30 + isin 36) [by De-Moivre theorem]

Question79

Real part of (cos4 + isin4 + 1)29%0 js

AP EAPCET 2021 - 19th August Morning Shift
Options:

A. 22020 052920 2 cos 2020

B. 22020 052020 2 c0s 4040

C. 21020 ¢0s2020 2 cos 4040

D. 22020 ¢052920 1 cos 2020

Answer: B

Solution:

Real part of (cos4 + isin4 + 1)2020 = Real part of (2 cos? 2 + i2sin 2 cos 2) 2020
= Real part of 22020 c0s2°20(2)(cos 2 + 4 sin 2) 2020

— Real part of 22°%° cos?"*(2) (cos 4040 -+ i sin 4040)

= 22020005220 2 . c0s 4040 [z + Z = 2Re(2)]
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