
The area of the triangle whose vertices are  and  is (Where  is a complex cube root of
unity other than  is an imaginary number) ______ sq.units MHT CET 2025 (5 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

✅ Final Answer: 

-------------------------------------------------------------------------------------------------

i, ω ω2 ω

1, i

3√3
4

√3

2

3√3
2

√3

4

Complex Numbers

Question1
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Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

(n + 1) , n ∈ Z
π
2

(n − 1) , n ∈ Z
π

2

(2n + 1) , n ∈ Z
π

4

nπ, n ∈ Z

Question2

If a complex number  where  is purely real, then the value of  is MHT
CET 2025 (27 Apr Shift 2)

z = (4+3i sin θ

1−2i sin θ
i = √−1) θ
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-------------------------------------------------------------------------------------------------

Question3

Let z be the complex number such that  where , then  MHT CET
2025 (26 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

|z| + z = 3 + i i = √−1 |z| =

√34

3

5
3

√41
4

5
4
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-------------------------------------------------------------------------------------------------

Question4
The modulus of the square root of the complex number  (where  ) is MHT CET
2025 (26 Apr Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

6 + 8i i = √−1

√5

2√5

√2 ⋅ √5

2√10
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-------------------------------------------------------------------------------------------------

Question5
A particle  starts from the point  where . It moves first horizontally
away from the origin by 5 units and then vertically upwards parallel to positive -axis by 3
units to reach a point . From  the particle moves  units in the direction of vector 
and then it moves through an angle  in anticlockwise direction on a circle with centre at
origin to reach at point , then  MHT CET 2025 (25 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question6

P Z0 = 1 + 2i i = √−1
y

Z1 Z1 √2 î + ĵ
π
2

Z2 Z2 =

6 + 7i

−7 + 6i

−6 + 7i

7 − 6i
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Let z be the complex number with  and satisfing , where ,
for some natural number ' n ' then MHT CET 2025 (25 Apr Shift 1)

Options:

A.  and 

B.  and 

C.  and 

D.  and 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question7

Argument of the complex number  is MHT CET 2025 (23 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Im(z) = 10 = 2i − 12z−n
2z+n

i = √−1

n = 20 Re(z) = 10

n = 20 Re(z) = −10

n = 40 Re(z) = 10

n = 40 Re(z) = −10

z = , i = √−113−5i
4−9i

π

4

π

2

π

6

π

3
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Solution:

-------------------------------------------------------------------------------------------------

Question8

 will be purely imaginary if  MHT CET 2025 (22 Apr Shift 2)

Options:

A. , where 

B. , where 

C. , where 

D. , where 

Answer: C

Solution:

z = , (i = √−1)3+2i sin θ

1−2i sin θ
θ =

2nπ ± π

8
n ∈ Z

nπ + π

8 n ∈ Z

nπ ± π

3
n ∈ Z

nπ n ∈ Z
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-------------------------------------------------------------------------------------------------

Question9

If  iy is a complex number, then the equation  represents the MHT CET
2025 (22 Apr Shift 1)

Options:

A. circle with centre  and radius 

B. circle with centre  and radius 

C. circle with centre  and radius 

D. circle with centre  and radius 

Answer: B

Solution:

z = x+ ∣∣ ∣∣ = √3z+i

z−i

(2, 0) √3

(0, 2) √3

(0, 0) √3

(0, −2) √3
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-------------------------------------------------------------------------------------------------

Question10
The locus of the points represented by , where  is a complex number, is
.... MHT CET 2025 (21 Apr Shift 2)

Options:

A. Circle with radius 1 unit

B. Straight line with slope 1.

C. Parabola with focus 

D. X-axis

Answer: D

Solution:

|z + 3| − |z − 3| = 6 z

(1, 0)
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-------------------------------------------------------------------------------------------------

Question11
The complex numbers  and  are conjugate to each
other for, MHT CET 2025 (21 Apr Shift 1)

Options:

A. 

B. 

C. 

D. No value of 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question12

The value of  where  MHT CET 2025 (20 Apr Shift 2)

Options:

A. 

B. 

sin x + i cos 2x cos x − i sin 2x, (i = √−1)

x = nπ, n ∈ Z

x = (n + )π, n ∈ Z
1
2

x = (3n − 1)π, n ∈ Z

x

=
(cos θ+i sin θ)4

(sin θ+i cos θ)5 i = √−1

cos θ − i sin θ

cos 9θ − i sin 9θ
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C. 

D. 

Answer: D

Solution:

We need

-------------------------------------------------------------------------------------------------

Question13
The equation  represents a (where  is a complex number) MHT CET
2025 (20 Apr Shift 1)

Options:

A. Straight line passing through the origin and the first and third quadrant.

B. Straight line passing through the origin and the second and fourth quadrant.

C. Straight line passing through the point  and having slope -1 .

D. Straight line passing through the point  and having slope .

Answer: A

sin θ − i cos θ

sin 9θ − i cos 9θ

|z + 1 − i| = |z − 1 + i| z

(1, −1)

(2, 1) 1
2
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✅ Final Answer:

Straight line passing through the origin and the first and third quadrant.

Option (A)

-------------------------------------------------------------------------------------------------

Question14

If  is an imaginary number and if it represents a circle then its radius is MHT CET 2025
(19 Apr Shift 2)

Options:

A.  units

B.  units

C.  units

D.  units

Answer: B

z−1
2z+1

9
16

3
4

1
4

1
2

Solution:
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-------------------------------------------------------------------------------------------------

Question15

 MHT CET

2025 (19 Apr Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

f(x) = (cos x + i sin x) ⋅ (cos 3x + i sin 3x) ⋯ ⋯ [cos(2n − 1)x + i sin(2n − 1)x],

n ∈ N Then f ′′(x) =, ( Where i = √−1)

n2f(x)

−n4f(x)

−n2f(x)

n4f(x)

Solution:
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-------------------------------------------------------------------------------------------------

Question16

The modulus of the square root of the conjugate of  is .... MHT CET 2025 (19
Apr Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

−7 + 24√−1

3

4

16

5
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-------------------------------------------------------------------------------------------------

Question17

If  and , where , then  is MHT CET 2024 (16 May
Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

z1 = 5 − 2i z2 = 3 + i i = √−1 arg( )z1+z2

z1−z2

tan−1( )22
19

tan−1( )22
13

tan−1( )21
19

tan−1( )19
22

-------------------------------------------------------------------------------------------------

=

= ×

= = +

∴ arg( ) = tan−1( )

z1 + z2

z1 − z2

8 − i

2 − 3i

8 − i

2 − 3i

2 + 3i

2 + 3i
19 + 22i

13

19

13

22i

13
z1 + z2

z1 − z2

22

19

Question18

Let  be a complex number, where  and  are integers and . Then the area
of the rectangle whose vertices are the roots of the equation  is MHT CET
2024 (16 May Shift 1)

z = x + iy x y i = √−1
z3 + z̄z3 = 350
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Options:

A. 48

B. 32

C. 40

D. 80

Answer: A

Solution:

vertices of the rectangle are ,  and .

 Given, z(¯̄̄z)3 + ¯̄̄zz3 = 350

⇒ z¯̄̄z(¯̄̄z)2 + ¯̄̄zzz2 = 350

⇒ |z|2 {(z̄)2 + z2} = 350 … [∵ z̄ = |z|2]

⇒ |z|2 [(x − iy)2 + (x + iy)2] = 350

⇒ 2 (x2 + y2) (x2 − y2) = 350

⇒ 2 (x4 − y4) = 350

⇒ x4 − y4 = 175

⇒ x4 = 256, y4 = 81 … [∵ x, y are integers ]
⇒ x2 = 16, y2 = 9

⇒ x = ±4, y = ±3

∴

(4, 3); (−4, 3) (−4, −3) (4, −3)

∴  Required area =  length ×  breadth 
= 8 × 6
= 48 sq. units 
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-------------------------------------------------------------------------------------------------

Question19
If the complex number , where , satisfies the condition , then 
lies on MHT CET 2024 (15 May Shift 2)

Options:

A. X -axis.

B. circle with centre  and radius 1 unit.

C. circle with centre  and radius 1 unit.

D. Y-axis.

Answer: C

Solution:

This is an equation of circle with centre  and radius 1 .

-------------------------------------------------------------------------------------------------

Question20

Let  be a complex number such that , where , then  is equal to
MHT CET 2024 (15 May Shift 1)

Options:

A. 

z = x + iy i = √−1 |z + 1| = 1 z

(1, 0)

(−1, 0)

|z + 1| = 1

⇒ |x + iy + 1| = 1

⇒ (x + 1)2 + y2 = (1)2

⇒ (x + 1)2 + y2 = 1

(−1, 0)

z |z| + z = 2 + i i = √−1 |z|

4
5

B. 

C. 

D. 

Answer: B

5
4

5
3

√41
4
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Solution:

Equating real and imaginary parts, we get

-------------------------------------------------------------------------------------------------

Question21

Let , then the value of  is MHT CET 2024 (11 May

Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

|z| + z = 2 + i

⇒ √x2 + y2 + x + iy = 2 + i

√x2 + y2 + x = 2 and y = 1

⇒√x2 + 1 = 2 − x

⇒x2 + 1 = 4 − 4x + x2

⇒4x = 3

⇒ x =

∴ z = + i

⇒ |z| = √( )
2

+ 12 =

3

4
3

4

3

4

5

4

ω = − + i , i = √−11
2

√3
2

∣
∣
∣
∣
∣

1 1 1

1 −1 − ω2 ω2

1 ω2 ω4

∣
∣
∣
∣
∣

3ω

3ω2

3ω(ω − 1)

3ω(1 − ω)

ω2 = (− )
2

+(i )
2

− 2i( ) = − − i
1
2

√3
2

√3
4

1
2

√3
2
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-------------------------------------------------------------------------------------------------

Question22
Let  be a complex number such that  where , then  is equal to
MHT CET 2024 (11 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

Comparing both sides, we get  and 

ω3 = + = 1

∴ 1 + ω + ω2 = 0

1

4

3

4

∴

∣
∣
∣
∣
∣

1 1 1

1 −1 − ω2 ω2

1 ω2 ω4

∣
∣
∣
∣
∣

=

∣
∣
∣
∣
∣

1 1 1

1 ω ω2

1 ω2 ω

∣
∣
∣
∣
∣

= 1 (ω2 − ω4) − 1 (ω − ω2) + 1 (ω2 − ω)

= ω2 − ω4 − ω + ω2 + ω2 − ω

= −ω4 + 3ω2 − 2ω

= −ω + 3ω2 − 2ω

= 3ω2 − 3ω

= 3ω(ω − 1)

Z |Z| + Z = 2 + i( i = √−1) |Z|

4
5

√41
4

5
3

5
4

Let z = a + ib

∴ |z| = √a2 + b2

∴ |z| + z = 2 + i

∴ √a2 + b2 + a + ib = 2 + i
√a2 + b2 + a = 2 b = 1
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-------------------------------------------------------------------------------------------------

Question23

If , where , then the value of  is MHT CET 2024 (10 May
Shift 1)

Options:

A. 16

B. -16

C. 16 w

D. 

Answer: C

Solution:

 is a complex cube root of unity ...[from (ii)]...

[from (i)]

-------------------------------------------------------------------------------------------------

Question24

If , then the value of  is MHT CET 2024 (09 May Shift 1)

Options:

A. 

B. 

∴ √1 + a2 + a = 2

∴ 1 + a2 = (2 − a)2

∴ 1 + a2 = 4 − 4a + a2

∴ 4a = 3

∴ a =

∴ |z| = √a2 + b2 =

3
4

5
4

w =
−1+i√3

2
i = √−1 (3 + w + 3w2)4

16w2

ω

∴ ω = 1. . . (i)

∴ 1 + ω + ω2 = 0,

∴ (3 + ω + 3ω2)
4
. . . (ii)

= (3 + ω + 3(−1 − ω))4

= (3 + ω − 3 − 3ω)4

= (−2ω)4

= 16ω4

= 16ω3 × ω

= 16ω

Z = , i = √−1−2

1+√3
arg Z

2π
3

π

3
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C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question25
If , where  represents a circle, then centre '  ' and radius '  ' of
the circle are MHT CET 2024 (04 May Shift 2)

Options:

A. 

B. 

C. 

D. .

− π

3

4π

3

z =

⇒ =

=

=

= : [i2 = −1]

−2

1 + √3i

−2(1 − √3i)

(1 + √3i)(1 − √3i)

−2(1 − √3i)

(1)2 − (√3i)2

−2(1 − √3i)

1 − 3i2

−2(1 − √3i)

1 + 3

= (1 − √3i)

= (1 − √3i)

∴ z = +

−2

4
−1

2
−1

2

√3i

2

∴ arg(z) = tan−1( )

= tan−1
⎛
⎝

⎞
⎠

= tan−1(−√3)

= π − tan−1(√3)

= π −

=

b

a

√3
2

− 1
2

π

3
2π

3

∣∣ ∣∣ = 2z
1+i

z = x + iy, i = √−1 C r

C ≡ (3, 0), r = 4

C ≡ (6, 0), r = 2

C ≡ (0, 3), r = 8

C ≡ (0, 0), r = 2√2
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Answer: D

Solution:

which is

a circle with centre  and radius is  i.e 

-------------------------------------------------------------------------------------------------

Question26

Let , where  and  are real numbers, then  has the value
MHT CET 2024 (04 May Shift 1)

Options:

A. -91

B. -85

C. 85

D. 91

Answer: D

Solution:

 Given,  ∣
∣
∣

∣
∣
∣
2, z = x + iy

⇒
∣
∣
∣

∣
∣
∣

= 2

⇒
∣
∣
∣

∣
∣
∣

= 2

⇒
∣
∣
∣

∣
∣
∣

= 2

⇒
∣
∣
∣

∣
∣
∣

= 2

⇒ |(x + y) + (y − x)i| = 4

⇒ √(x + y)2 + (y − x)2 = 4

⇒ (x + y)2 + (y − x)2 = 16

z

1 + i
x + iy

1 + i
(x + iy)(1 − i)

(1 + i)(1 − i)

x − xi + iy − i2y

12 − (i)2

(x + y) + i(y − x)

2

⇒ x2 + 2xy + y2 + y2 − 2xy + x2 = 16

⇒ 2x2 + 2y2 = 16

⇒ x2 + y2 = 8,

(0, 0) √8 2√2

(−2 − )
3

= , i = √−11
3

x+iy

27
x y (y − x)

(−2 − i)
3

=
1

3

x + iy

27
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Comparing with , we get

-------------------------------------------------------------------------------------------------

Question27

If  then  where  complex cube root of unity
MHT CET 2024 (03 May Shift 2)

Options:

A. 4

B. 1

C. 5

D. 2

Answer: C

Solution:

Z is a complex cube root of unity and 

...(ii)Consider, ...[From (i)]

(−2 − i)
3

= (−6 − i)3

 Consider, (−6 − i)3

= (−6)3 + 3(−6)2(−i) + 3(−6)(−i)2 + (−i)3

= −216 − 108i + 18 + i
= −198 − 107i

∴ (−2 − i)
3

=

1

3

1

27

1

3

−198 − 107i

27
x+iy

27

x = −198, y = −107

y − x = −107 + 198 = 91

z2 + z + 1 = 0 (z3 + )
2

+ (z4 + )
2

=1
z3

1
z4 z = w =

∴ z3 = 1...(i) 1 + z + z2 = 0

∴ z2 + 1 = −z

(z3 + )
2

+ (z4 + )
2

= (1 + )
2

+ (z3 ⋅ z + )
2

= 4 + [z + ]
2

1

z3

1

z4

1

1

1

z3 ⋅ z

1

z
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-------------------------------------------------------------------------------------------------

Question28

If  and  (where  ), then  is MHT CET 2024 (03 May Shift 1)

Options:

A. 0

B. 

C. 

D. 

Answer: A

Solution:

Given that 

-------------------------------------------------------------------------------------------------

Question29

If  denotes  and  in Argand's plane and , then the
locus of  is MHT CET 2024 (02 May Shift 2)

= 4 + [ ]
2

= 4 + [ ]
2

. . . [From(ii)]

= 4 + (−1)2 = 5

z2 + 1

z

−z

z

|z| = 1 w = z−1
z+1 z ≠ −1 Re(w)

− 1

|z+1|2

∣∣ ∣∣ ⋅z

z+1
1

|z+1|2

√2

|z+1|
2

W =

=

= ×

z − 1

z + 1
x + iy − 1

x + iy + 1
(x − 1 + iy)

(x + 1 + iy)

(x + 1 − iy)

(x + 1 − iy)

=

= +

(x2 + y2 − 1) + (−xy + 1 + xy + 1)i

(x + 1)2 + y2

x2 + y2 + 1
(x + 1)2 + y2

2yi

(x + 1)2 + y2

|z| = 1
⇒ x2 + y2 = 1

⇒ x2 + y2 − 1 = 0
∴ Re(w) = 0

P(x, y) z = x + iyx, y ∈ R i = √−1 ∣∣ ∣∣ = 1z−1
z+2i

P
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D. straight line

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question30

If  and , has magnitude , then  is equal to MHT CET 2024 (02
May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

∣
∣
∣

∣
∣
∣

= 1

⇒
∣
∣
∣

∣
∣
∣

= 1

⇒ |x − 1 + iy| = |x + (y + 2)i|

⇒ √(x − 1)2 + y2 = √x2 + (y + 2)2

⇒ x2 − 2x + 1 + y2 = x2 + y2 + 4y + 4

⇒ 2x + 4y + 3 = 0,  which is a straight line 

z − 1

z + 2i
x + iy − 1

x + iy + 2i

a > 0 z = , i = √−1
(1+i)2

a−i
√ 2

5
¯̄̄z

− i1
5

3
5

− − i1
5

3
5

− + i1
5

3
5

− − i3
5

1
5

Options:

A. parabola

B. hyperbola

C. circle
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-------------------------------------------------------------------------------------------------

Question31

Let  with  and it satisfies  for some natural number 
, then MHT CET 2023 (14 May Shift 2)

Options:

A.  and 

B.  and 

C.  and 

D.  and 

Answer: B

Solution:

z =

=

=

=

∴ |z| = √

⇒ √ =

⇒ a = 3

(1 + i)2

a − i
2i

a − i

2i(a + i)

a2 + 1
−2 + 2ai

a2 + 1

4 + 4a2

(a2 + 1)2

2

5

2

√a2 + 1

∴ z = =

⇒ z =

⇒ z̄ = −

−2 + 2(3)i

32 + 1

−2 + 6i

10
−1 + 3i

5
−1

5

3i

5

z ∈ C Im(z) = 10 = 2i − 1, i = √−12z−n
2z+n

n

n = 20 Re(z) = −10

n = 40 Re(z) = −10

n = 40 Re(z) = 10

n = 20 Re(z) = 10

Equating real and

Im(z) = 10

 Let z = x + 10i

= 2i − 1

⇒ = 2i − 1

2z − n

2z + n
2(x + 10i) − n

2(x + 10i) + n
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imaginary parts, we get

-------------------------------------------------------------------------------------------------

Question32

If  and , has magnitude , then  is MHT CET 2023 (14 May Shift
1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

⇒ (2x − n) + 20i = (2i − 1)(2x + 20i + n)

⇒ (2x − n) + 20i = (−2x − n − 40) + (4x + 2n − 20)i
2x − n = −2x − n − 40 and 20 = 4x + 2n − 20

⇒ x = −10 and 20 = 4(−10) + 2n − 20

⇒ x = −10 and n = 40

a > 0 z = , i = √−1
(1+i)2

a−i
2

√5
z̄

− − i2
5

4
5

− + i2
5

4
5

− i2
5

4
5

+ i2
5

4
5

z =

= =

∴ |z| = √

⇒ =

(1 + i)2

a − i

2i

a − i

2i(a + i)

a2 + 1
−2 + 2ai

a2 + 1

2

√5

2a2

√a2 + 1

⇒ a = 2 … [∵ a > 0]

∴ z = = + i

⇒ z̄ = − − i

−2 + 4i

5

−2

5

4

5
2

5

4

5
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-------------------------------------------------------------------------------------------------

Question33

If  and  are conjugates of each other, then the value
of  is (where  ) MHT CET 2023 (13 May Shift 2)

Options:

A. 

B. 0

C. 1

D. 2

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question34

The value of ,  is MHT CET 2023 (13 May Shift 1)

Options:

A. 

B. 1

C. -1

D. 

Answer: D

Solution:

(3x + 2) − (5y − 3)i (6x + 3) + (2y − 4)i
x−y

x+y i = √−1, x, y ∈ R

−1

i248+i246+i244+i242+i240

i249+i247+i245+i243+i241 (i = √−1)

i

−i
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-------------------------------------------------------------------------------------------------

Question35
If , then the difference between the greatest and least value of  is 
MHT CET 2023 (12 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

Note that 

 Largest value of  is '  ' and the least value is '  '  Required
difference 

-------------------------------------------------------------------------------------------------

Question36

=

=

=

= = −i

i245 + i246 + i244 + i242 + i240

i243 + i247 + i245 + i243 + i241

i240 (i8 + i6 + i4 + i2 + 1)
i241 (i8 + i6 + i4 + i2 + 1)

i200

i241

1

i
i

i2

|z − 2 + i| ≤ 2 |z| (i = √−1)

2√5 + 4

2√5

4

8

|z1 − z2| ≥ ||z1| − |z2||

∴ |z − 2 + i| ≤ 2

⇒ ||z| − |2 − i|| ≤ 2

⇒ −2 ≤ |z| − |2 − i| ≤ 2

⇒ −2 ≤ |z| − √4 + 1 ≤ 2

⇒ −2 ≤ |z| − √5 ≤ 2

⇒ √5 − 2 ≤ |z| ≤ 2 + √5

⇒ |z| 2 + √5 √5 − 2 ∴

= 2 + √5 − (√5 − 2) = 4
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If  and  has magnitude , then  is equal to MHT CET 2023 (12
May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question37

a > 0 z = , (i = √−1)
(1+i)2

a+i
2

√5
z̄

− + i2
5

4
5

− i2
5

4
5

− − i2
5

4
5

+ i2
5

4
5

z =

=

=

=

|z| = ⇒ + =

⇒ 20 + 20a2 = 4 (a4 + 2a2 + 1)

⇒ 4a4 − 12a2 − 16 = 0

⇒ a4 − 3a2 − 4 = 0

⇒ (a2 − 4) (a2 + 1) = 0

⇒ a2 = 4 and a2 = −1

⇒ a = 2
… [∵ a > 0]

∴  (i)  ⇒ z = + i

∴ z̄ = − i

(1 + i)2

a + i
2i

a + i
2i(a − i)

(a + i)(a − i)
2 + 2ai

a2 + 1
2

√5

4

(a2 + 1)2

4a2

(a2 + 1)2

4

5

2

5

4

5
2

5

4

5
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If , then the value of  is MHT CET 2023 (11 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question38

Let  be a cube root of unity and  be the set of all non-singular matrices of the form

 where each of  and  is either  or , then the number of distinct matrices

in the set  is MHT CET 2023 (11 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

x = , i = √−15
1−2i

x3 + x2 − x + 22

7

9

17

39

x = = = 1 + 2i

∴ x2 = (1 + 2i)2 = 1 − 4 + 4i = −3 + 4i

∴ x3 = (−3 + 4i)(1 + 2i)

= −3 − 6i + 4i − 8
= −11 − 2i

∴ x3 + x2 − x + 22
= (−11 − 2i) + (−3 + 4i) − (1 + 2i) + 22

= −11 − 2i − 3 + 4i − 1 − 2i + 22
= 7

5

1 − 2i

5(1 + 2i)

1 + 4

ω ≠ 1 S

⎡
⎢
⎣

1 a b

ω 1 c

ω2 ω 1

⎤
⎥
⎦

a, b c ω ω2

S

2

6

4

8
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Let  For non-singular matrix

So possible value of a and  is  only and  can take values  or .  The
possible number of distinct matrices .

-------------------------------------------------------------------------------------------------

Question39

If  and , where ,  and , then value of  is
MHT CET 2023 (11 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

A =
⎡
⎢
⎣

1 a b

ω 1 c

ω2 ω 1

⎤
⎥
⎦

|A| ≠ 0

⇒

∣
∣
∣
∣

1 a b

ω 1 c

ω2 ω 1

∣
∣
∣
∣

≠ 0

⇒ 1(1 − ωc) − a (ω − ω2c) + b(0) ≠ 0

⇒ 1(1 − ωc) − aω(1 − ωc) ≠ 0

⇒ (1 − ωc)(1 − aω) ≠ 0

⇒ c ≠  and a ≠

⇒ c ≠ ω2 and a ≠ ω2 … [∵ ω3 = 1]

1

ω

1

ω

c ω b ω ω2 ∴

= 2

z = x + iy z1/3 = p + iq x, y, p q ∈ R i = √−1 ( + )x
p

y

q

p2 − q2

4 (p2 − q2)

p2 + q2

4 (p2 + q2)

Solution:
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-------------------------------------------------------------------------------------------------

Question40

The argument of  is MHT CET 2023 (10 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

Argument of

-------------------------------------------------------------------------------------------------

Question41
If  and , then  lies on MHT CET 2023 (10 May Shift 1)

z = p + iq

⇒ z = (p + iq)3

⇒ x + iy = p3 + 3p2qi + 3p(iq)2 + (iq)3

⇒ x + iy = (p3 − 3pq2) + (3p2q − q3) i

⇒ x = p3 − 3pq2 and y = 3p2q − q3

⇒ = p2 − 3q2 and  = 3p2 − q2

∴ ( + ) = 4p2 − 4q2 = 4 (p2 − q2)

1
3

x

p

y

q

x

p

y

q

, i = √−1
1+i√3

√3+i

π

3

π

4

π

6

π

2

 Let z =

=

∴ z = + i

1 + i√3

√3 + i

(1 + i√3)(√3 − i)

(√3 + i)(√3 − i)

√3

2

1

2

z = tan−1( )

= tan−1
⎛
⎝

⎞
⎠

= tan−1( )

=

b

a

1
2

√3
2

1

√3
π

6

w = z

z− i1
3

|w| = 1, i = √−1 z
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Options:

A. circle.

B. line.

C. parabola.

D. ellipse.

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question42

If  and  and , then the value of  is (where 
and  MHT CET 2023 (09 May Shift 2)

Options:

A. 1

B. -1

C. 

D. 

Answer: B

Solution:

Z1 = 2 + i Z2 = 3 − 4i = a + bi
¯̄¯̄¯̄
Z1

Z1
−7a + b i = √−1

a, b ∈ R)

−3
25

−9
25

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



-------------------------------------------------------------------------------------------------

Question43
If , where , then  MHT CET 2023
(09 May Shift 1)

Options:

A. 5

B. 13

C. 12

D. 15

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Z1 = 2 + i Z2 = 3 − 4i
¯̄¯̄¯̄
Z1 = 2 − i

¯̄¯̄¯̄
Z2 = 3 + 4i

=

=

=

= … [i2 = −1]

a + bi =

∴ a = , b =

¯̄¯̄¯̄
Z1

¯̄¯̄¯̄
Z2

2 − i

3 + 4i

(2 − i)(3 − 4i)

(3 + 4i)(3 − 4i)

6 − 8i − 3i + 4i2

(3)2 − (4i)2

6 − 1li − 4

9 + 16
2 − 1li

25
2

25

−11

25

 Now  − 7a + b

= −7( )−

=

= = −1

2

25

11

25
−14 − 11

25
−25

25

Z1 = 4i40 − 5i35 + 6i17 + 2, Z2 = −1 + i i = √−1 |Z1 + Z2| =

Z1 = 4i40 − 5i35 + 6i17 + 2
Z1 = 6 + 11i
Z2 = −1 + i

∴ Z1 + Z2 = 6 + 11i − 1 + i
= 5 + 12i

∴ |Z1 + Z2| = √(5)2 + (12)2 = √169 = 13
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Question44

 value of , for which  is purely imaginary, is MHT CET 2022 (11 Aug
Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

for  to be purely imaginary 

-------------------------------------------------------------------------------------------------

Question45
If  and  are the complex cube roots of unity, then  is equal to MHT
CET 2022 (10 Aug Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question46

A θ , i = √−12+3i sin θ

1−2 sin θ

π

6

π

3

sin−1( )1

√3

sin−1(√3)

z = × =2+3i sin θ
1−2i sin θ

1+2i sin θ
1+2i sin θ

(2−6 sin2 θ)+i(7 sin θ)

1+4 sin2 θ
z Re(z) = 0

⇒ 6 sin2 θ = 2⇒ θ = sin−1( )1
√3

α β α3 + β3 + α−2 × β−2

1

−3

3

0

α3 + β3 + α−2 ⋅ β−2 = α3 + β3 +

= ω3 + ω6 + = 1 + 1 + 1 = 3

1

α2β2

1

ω2ω4
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If , where,  and , then  is equal to MHT CET 2022 (10
Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question47
If , where , then the value of  is MHT CET
2022 (08 Aug Shift 2)

Options:

A. 6

B. -6

C. 75

D. -76

Answer: A

Solution:

( )
100

= a + ib1−i

1+i
ab ∈ R i = √−1 (a, b)

(1, 0)

(0, 1)

(−1, 2)

(2, −1)

( )
100

= { }
100

= ( )
100

= (−i)100 = 1 = a + ib

⇒ a = 1 and b = 0

1 − i

1 + i

(1 − i)(1 − i)

(1 + i)(1 − i)

1 − 1 − 2i

1 + 1

x = −2 − √3i i = √−1 2x4 + 5x3 + 7x2 − x + 41

x = −2 + √3i

⇒ x + 2 = −√3i

⇒ (x + 2)2 = (−√3i)2

⇒ x2 + 4x + 4 = −3

⇒ x2 + 4x + 7 = 0

 Now 2x4 + 5x3 + 7x2 − x + 41

= (2x2 − 3x + 5) (x2 + 4x + 7) + 6

= (2x2 − 3x + 5) × 0 + 6

= 6
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-------------------------------------------------------------------------------------------------

Question48

If the Cartesian co-ordinates of a point are , then its polar co-ordinates are MHT
CET 2022 (08 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question49
The Cartesian form of complex number , where  is MHT CET 2022
(08 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

( , )−5√3
2

5
2

(5, )2π

3

(5, )13π

18

(5, )5π

6

(5, )11π
18

r = √x2 + y2 = √ + = 5

θ = π − tan−1∣
∣

∣
∣ = π − tan−1( ) = π − =

 Polar co-ordinate  = (r, θ) = (5, )

75

4

25

4

y

x

1

√3

π

6

5π

6

5π

6

z = 4 (cos 300∘) i = √1

2 − 2√3i

1 + √3i

1 − √3i

2 + 2√3i

4 (cos 300∘ + i sin 300∘) = 4( − i) = 2 − 2√3i1
2

√3
2
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-------------------------------------------------------------------------------------------------

Question50
If  and  are imaginary cube roots of units then value of  is MHT CET 2022
(07 Aug Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question51

Argument of  is MHT CET 2022 (07 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

α β α4 + β28 + 1
αβ

1

0

−1

2

1−i√3

1+i√3

210∘

120∘

240∘

60∘

z = × = = − − √3i
1−i√3

1+i√3

1−i√3

1−i√3

−2−2√3i

4
1
2

1
2

 Now Arg (Z) = π + tan−1∣
∣
∣

∣
∣
∣

= 180∘ + tan−1(√3) = 180∘ + 60∘ = 240∘

Im(Z)

Re(Z)
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-------------------------------------------------------------------------------------------------

Question52

The polar co-ordinates of the point, whose Cartesian co-ordinates are , are MHT
CET 2022 (06 Aug Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question53

Let  be a complex number such that , then  is equal to MHT CET
2022 (06 Aug Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

(−2√3, 2)

(4, ( ))11π
12

(4,( ))5π
6

(4,( ))3π
4

(4,( ))2π
3

x = −2√3 and y = 2

r = √x2 + y2 = √12 + 4 = 4

θ = π − tan−1∣
∣
∣

∣
∣
∣

= π − tan−1 = π − =
2

−2√3

1

√3

π

6

5π

6

z |z| + z = 3 + i, i = √−1 |z|

5
4

√41
4

√34

3

5
3
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-------------------------------------------------------------------------------------------------

Question54
If  where  and , then  MHT CET 2022 (06
Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question55
If  is the conjugate of  (where  and , then the value
of  and  are respectively MHT CET 2022 (05 Aug Shift 2)

Options:

A. 5,3

B. 

|z| + z = 3 + i

⇒ √x2 + y2 + x + iy = 3 + i[ let z = x + iy]

⇒ √x2 + y2 + x = 3 and y = 1

⇒ √x2 + 12 + x = 3

⇒ x2 + 1 = (3 − x)2

⇒ x =

⇒ |z| = √x2 + y2 = √( )
2

+ 12 =

4

3

4

3

5

3

(x + iy)1/3 = a + ib x, y, a, b ∈ R i = √−1 − =x
a

y

b

−2 (a2 + b2)

2 (a2 − b2)

a2 − b2

a2 + b2

(x + iy)1/3 = a + ib ⇒ x + iy = (a + ib)3 = (a3 − 3ab2) + i (3a2b − b3)

⇒ = a2 − 3b2 and  = 3a2 − b2

⇒ − = −2 (a2 + b2)

x

a

y

b
x

a

y

b

(x − iy)(3 + 5i) −6 − 24i x, y ∈ R i = √−1)
x y

5, −3
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C. 

D. 

Answer: D

Solution:

Solving we get  and 

-------------------------------------------------------------------------------------------------

Question56

The value of  MHT CET 2022 (05 Aug Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question57
If , then  equals MHT CET 2022 (05 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

−3, 3

3, −3

(x − iy)(3 + 5i) = −6 + 24i

⇒ (3x + 5y) + (5x + 3y)i = −6 + 24i

⇒ 3x + 5y = −6 and 5x − 3y = 24

x = 3 y = −3

− 1 =i592+i590+i588+i586+i584

i582+i580+i578+i576+i574

−1

−2

−3

−4

− 1 = − 1

= i10 − 1 = −1 − 1 = −2

i584 (i8 + i6 + i4 + i2 + 1)
i574 (i8 + i6 + i4 + i2 + 1)

i584

i574

arg(z) < 0 arg(−z) − arg(z)

π

2

− π

2

π

−π
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-------------------------------------------------------------------------------------------------

Question58

If , then  MHT CET 2021 (24 Sep Shift 2)

Options:

A. 4

B. 3

C. 6

D. 5

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question59

If amplitude of  is , then locus of  is (where  iy) MHT CET 2021 (24
Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

arg(−z) − arg(z)

= arg(−1 × z) − arg(z)

= arg(−1) + arg(z) − arg(z)

= π

= (x + iy)3+2i
1+i

1
2

x − y =

= (x + iy)

∴ x + iy = × =

= = 5 − i

∴ x = 5, y = −1 ⇒ x − y = 6

3 + 2i

1 + i

1

2
2(3 + 2i)

1 + i

1 − i

1 − i

(6 + 4i)(1 − i)

1 − i2

6 + 4i − 6i − 4i2

1 + 1

(z − 2 − 3i) 3π

4
z z = x+

x + y = 1

x + y = 5

x − y = −5

x − y = 1
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-------------------------------------------------------------------------------------------------

Question60
If  iy satisfies the condition , then  lies on the MHT CET 2021 (23 Sep Shift
2)

Options:

A. parabola with vertex 

B. circle with centre  and radius 1

C. circle with centre  and radius 1

D. Y-axis

Answer: B

Solution:

Let  iy and 

This is an equation of a circle with centre  and radius 1 .

-------------------------------------------------------------------------------------------------

Question61
The square roots of the complex number  are MHT CET 2021 (23 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

z = x+ |z + 1| = 1 z

(0, 0)

(−1, 0)

(1, 0)

z = x+ |z + 1| = 1

∴ |(x + 1) + iy| = 1

∴ √(x + 1)2 + y2 = 1 ⇒ (x + 1)2 + y2 = 1

(−1, 0)

(−5 − 12i)

±(2 − 3i)

±(3 + 2i)

±(2 + 3i)

±(3 − 2i)
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-------------------------------------------------------------------------------------------------

Question62
If  is the complex cube root of unity, the

MHT CET 2021 (22 Sep Shift 2)

Options:

A. -1

B. 0

C. 4

D. -4

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

 Let √−5 − 12i = a + ib … [a, b ∈ R]

∴ (a + ib)2 = −5 − 12i

∴ (a2 − b2) + i(2ab) = −5 − i(12)

∴ a2 − b2 = −5 and 2ab = −12 ⇒ ab = −6 ⇒ b =

∴ a2 − ( )
2

= −5

∴ a4 − 36 = −5a2 ⇒ a4 + 5a2 − 36 = 0

∴ (a2 + 9) (a2 − 4) = 0 ⇒ a2 = 4 … [a ∈ R]

∴ a = ±2 ⇒ b = = ∓3

∴ √−5 − 12i = ±(2 − 3i)

−6

a

−6

a

−6
±2

ω

(3 + 5ω + 3ω2)
2

+ (3 + 3ω + 5ω2)
2

=

(3 + 5ω + 3ω2)
2

+ (3 + 3ω + 5ω2)
2

= (3 + 3ω + 3ω2 + 2ω)
2

+ (3 + 3ω + 3ω2 + 2ω2)
2

= [3 (1 + ω + ω2) + 2ω]
2

+ [3 (1 + ω + ω2) + 2ω2]
2

= (3(0) + 2ω)2 + [3(0) + 2ω2]
2

= 4ω2 + 4ω4

= 4ω2 (1 + ω2) = 4ω2(−ω)

= −4ω2 = −4

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



Question63
If , then the value of  is MHT CET 2021 (22 Sep Shift 1)

Options:

A. -17 -24 i

B. -17 + 24 i

C. 17 - 24 i

D. 17 + 24 i

Answer: B

Solution:

We have 

-------------------------------------------------------------------------------------------------

Question64
If , then  where  iy  MHT CET 2021 (21 Sep Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

We have 

Solving eq. (1) and (2), we get

x = 1 + 2i x3 + 7x2 − x + 16

x − 1 = 2i ⇒ x2 − 2x + 5 = 0

x3 + 7x2 − x + 16 = x (x2 + 7x − 1) + 16

= x[(0) + 9x − 6] + 16

= 9x2 − 6x + 16

= 9 (x2 − 2x + 5) + 12x − 29

= −17 + 24i

z(2 − i) = (3 + i) z38 =, ( z = x+ )

− (219) i

219i

− (219)

219

(x + iy)(2 − i) = 3 + i

∴ 2x + (2y − x)i + y = 3 + i
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-------------------------------------------------------------------------------------------------

Question65
The complex number with argument  at a distance of 2 units from the origin is MHT CET
2021 (21 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question66

x = 1, y = 1 ⇒ z = 1 + i = √2( + i )

∴ z = √2(cos + i sin )

∴ z38 = (√2)38 (cos + i sin )

= (2)19 [cos(9π + ) + i sin(9π + )]

= (2)19 (− cos − i sin ) = 219(0 − i)

= − (219) i

1

√2

1

√2
π

4
π

4
38π

4
38π

4
π

2
π

2
π

2
π

2

5πc

6

√3 − i

√3 + i

−√3 − i

−√3 + i
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If  is complex cube root of unity and , then values of A and B are,
respectively. MHT CET 2021 (20 Sep Shift 2)

Options:

A. 0,1

B. 1,0

C. 1,1

D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question67
The value of  MHT CET 2021 (20 Sep Shift 1)

Options:

A. -64

B. -64 i

C. 64 i

D. 64

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question68
The real part of the principle value of  is MHT CET 2012

Options:

A. 

ω (1 + ω)7 = A + Bω

−1, 1

(1 + ω)7 = A + Bω

∴ A + Bω = (−ω2)
7

… (∵ 1 + ω + ω2 = 0]

= (−1)ω14 = −ω12ω2 = −ω2 = (1 + ω)

∴ A = 1, B = 1

(1 + i)5(1 − i)7

(1 + i)5(1 − i)7

=(1 + i)5(1 − i)5(1 − i)2 = [(1 + i)(1 + i)(1 − i)]5 (1 − 2i + i2)

=(1 − i2)
5
(−2i) = (2)5(−2i) = −64i … [∵ i2 = −1]

2−i

sin(log 2)
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B. 

C. 

D. 

Answer: C

Solution:

Let Taking  on both sides, we get

-------------------------------------------------------------------------------------------------

cos( )1
log 2

cos[log( )]1
2

cos(log 2)

z = 2−i log
log z = log(2−i)

⇒log z = −i log 2

⇒log z = i log( )

⇒z = ei log(1/2) (∵ eiθ = cos θ + i sin θ)

⇒z = cos(log )+ i sin(log )

∴  The real part of z = 2−i is  cos(log )

1
2

1

2

1

2

1
2
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