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COMPLEX NUMBERS

Exercise 1 Single Choice Problems

1. Let  be the three distinct points on circle |t|=1. if  and 

be the arguments of  respectively then 

A. 

B. 

C. 

D. 

t1, t2, t3 θ1, θ2 θ3

t1, t2, t3

cos(θ1 − θ2) + cos(θ2 − θ3) + cos(θ3 − θ1)

≥ −
3

2

≤ −
3

2

≥
3

2

≤ 2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_zywBeimjBVUW


Answer: A

Watch Video Solution

2. The number of points of intersection of the curves represented by

 and arg 

A. 0

B. 1

C. 2

D. None of these

Answer: A

Watch Video Solution

arg(z − 2 − 7i) = cot − 1(2) ( ) = ±
z − 5i

z + 2 − i

π

2

3. Let  be theroots of the equation  z being

compex. Further, assume that the origin  form an equilatrasl

z1 and z2 z2 + az + b = 0

z1 and z2

https://dl.doubtnut.com/l/_zywBeimjBVUW
https://dl.doubtnut.com/l/_quurDrDKrwvT
https://dl.doubtnut.com/l/_5cmGDVl4Luh5


triangle then

A. All a,b,c,d have the same sign

B. a,b,c have same sign

C. a,b,d have same sign

D. b,c,d have same sign

Answer: C

Watch Video Solution

4. Let  be theroots of the equation  z being

compex. Further, assume that the origin  form an equilatrasl

triangle then

A. 

B. 

C. 

z1 and z2 z2 + az + b = 0

z1 and z2

a2 = b

a2 = 2b

a2 = 3b

https://dl.doubtnut.com/l/_5cmGDVl4Luh5
https://dl.doubtnut.com/l/_4DibAkljBvOE


D. 

Answer: C

Watch Video Solution

a2 = 4b

5. Let Z and w be two complex number such that  and 

 then

A. 1

B. 

C. 

D. 

Answer: D

Watch Video Solution

|zw| = 1

arg(z) − arg(w) = π/2

−1

i

− i

https://dl.doubtnut.com/l/_4DibAkljBvOE
https://dl.doubtnut.com/l/_9h9Xzxd6mknH


6. If  is a complex nth root of unity, then  is equal to 

 b.  c.  d. none of these

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

ω
n

∑
r= 1

(a + b)ωr− 1

n(n + 1)a

2
nb

1 + n

na

ω − 1

n(n + 1)a

2ω

nb

1 − n

na

ω − 1

7. If  are complex numbers then the maximum value of 

 (A) 1 (B) 2 (C) gt2 (D) lt1

A. 1

B. 2

α and β

=
αβ̄ + ¯̄̄αβ

|αβ|

https://dl.doubtnut.com/l/_UvukTyfqXhVy
https://dl.doubtnut.com/l/_RyXtpEBstXDX


C. greater than 2

D. less than 1

Answer: B

Watch Video Solution

8. let  and  be the roots of the equation  ,

then the value of  is equal to :

A. 28

B. 29

C. 30

D. 31

Answer: D

Watch Video Solution

z1, z2, z3 z4 z4 + z3 + 2 = 0

4

∏
r= 1

(2zr + 1)

https://dl.doubtnut.com/l/_RyXtpEBstXDX
https://dl.doubtnut.com/l/_l9ivPHkenMzb
https://dl.doubtnut.com/l/_tXVNX5Pna8H4


9. If arg  , then maximum value of |z| :

A. A) 

B. B) 

C. C) 

D. D) 

Answer: A

Watch Video Solution

( ) =
z − 6 − 3i

z − 3 − 6i

π

4

6√2 + 3

6√3 + 3

√2 + 3

6

10. If  and  then :

A. at least one of  is unimodular

B. both  are unimodular

C.  is unimodular

D.  is unimodular

z1 ≠ − z2 |z1 + z2| =
∣
∣
∣

+
∣
∣
∣

1

z1

1

z2

z1, z2

z1, z2

z1. z2

z1 − z2

https://dl.doubtnut.com/l/_tXVNX5Pna8H4
https://dl.doubtnut.com/l/_znV4EFGF9z0M


Answer: C

Watch Video Solution

11. If |z-i| ≤ 2 and , the maximum value of  is

A. 

B. 

C. 7

D. 8

Answer: C

Watch Video Solution

z0 = 5 + 3i |iz + z0|

5 + √13

5 + √2

12. about to only mathematics

A. ±
π

3

https://dl.doubtnut.com/l/_znV4EFGF9z0M
https://dl.doubtnut.com/l/_Ahm3mQgsOSPk
https://dl.doubtnut.com/l/_n6nCv8HzDPHK


B. 0

C. 

D. 

Answer: C

Watch Video Solution

±
π

2

±
π

6

13. If all the roots of  are of unit modulus, then (A) 

 (B)  (C)  (D) none of these

A. 

B. 

C. 

D. All of the above

Answer: D

Watch Video Solution

z3 + az2 + bz + c = 0

|a| ≤ 3 |b| ≤ 3 |c| = 1

|a| ≤ 3

|b| ≤ 3

|c| = 1

https://dl.doubtnut.com/l/_n6nCv8HzDPHK
https://dl.doubtnut.com/l/_khqaswxO9Lje


14. Let z be a complex number satisfying  , then sum of

greatest and least values of  is :

A. 

B. 

C. 

D. 17

Answer: C

Watch Video Solution

≤ |z| ≤ 4
1

2
∣
∣
∣
z +

∣
∣
∣

1

z

65

4

65

16

17
4

15. Let  where  . Then the value of 

 is :

A. 

B. 

x − = (√2)i
1

x
i = √−1

x2187 −
1

x2187

i√2

− i√2

https://dl.doubtnut.com/l/_khqaswxO9Lje
https://dl.doubtnut.com/l/_6GQ5cfGfOcFm
https://dl.doubtnut.com/l/_ZYsKrNhxVWda


C. 

D. 

Answer: A

Watch Video Solution

−2

i

√2

16. If  ( r gt 0 & ) is a root of the equation 

 then number of value of 

 is :

A. 6

B. 7

C. 8

D. 9

Answer: C

Watch Video Solution

z = reiθ 0 ≤ θ < 2π

z8 − z7 + z6 − z5 + z4 − z3 + z2 − z + 1 = 0

' θ'

https://dl.doubtnut.com/l/_ZYsKrNhxVWda
https://dl.doubtnut.com/l/_NALQzthRC4Dp


17. Let P and Q be two points on the circle |w|=r represented by  and 

respectively, then the complex number representing the point of

intersection of the tangents of P and Q is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

w1 w2

w1w2

2(w1 + w2)

2w1 ¯̄̄w 2

w1 + w2

2w1w2

w1 + w2

2¯̄̄w 1w2

w1 + w2

18. If , ,  are complex numbers such that ,

then  cannot exceed.

A. 58

z1 z2 z3 |z1| = |z2| = |z3| = 1

|z1 − z2|2 + |z2 − z3|2 + |z3 − z1|2

https://dl.doubtnut.com/l/_NALQzthRC4Dp
https://dl.doubtnut.com/l/_XycfRyZBwk8D
https://dl.doubtnut.com/l/_QeDBFkyGgejZ


B. 29

C. 87

D. None of these

Answer: C

Watch Video Solution

19. If  , then �nd .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Z =
7 + i

3 + 4i
Z14

27

( − 2)7

(27)i

( − 27)i

https://dl.doubtnut.com/l/_QeDBFkyGgejZ
https://dl.doubtnut.com/l/_oQ69hbYuE6Ji
https://dl.doubtnut.com/l/_MiWpawjaFyle


Exercise 2 One Or More Than One Answer Is Are Correct

20. If |Z-4| + |Z+4|=10 , then the di�erence between the maximum and the

minimum values of |Z| is :

A. 2

B. 3

C. 

D. 0

Answer: A

Watch Video Solution

√41 − 5

1. Let  and  are two non-zero complex number such that 

, then  may be :

A. 

Z1 Z2

|Z1 + Z2| = |Z1| = |Z2|
Z1

Z2

1 + ω

https://dl.doubtnut.com/l/_MiWpawjaFyle
https://dl.doubtnut.com/l/_4JYLOrWbcOfu


B. 

C. 

D. 

Answer: C::D

Watch Video Solution

1 + ω2

ω

ω2

2. Let  and  be three distinct complex numbers , satisfying 

 �nd maximum value of| z1 - z2 |^2 + |z2-z3|^2 + |z3-

z1|^2

Watch Video Solution

z1, z2 z3

|z1| = |z2| = |z3| = 1

3. 

The triangle formed by complex numbers  is 

(a)Equilateral

(b) Isosceles

z, iz, i2z

https://dl.doubtnut.com/l/_4JYLOrWbcOfu
https://dl.doubtnut.com/l/_YxKL9YcZVBfI
https://dl.doubtnut.com/l/_ycwamVUekVln


(c)Right angle

(d) Scalene

A. equilateral

B. isosceles

C. right angled

D. isosceles but not right angled

Answer: B::C

Watch Video Solution

4. if  lies on |z|=4 (taken in order) , where 

 then :

A. A) Max. area of quadrilateral ABCD=32

B. B) Max. area of quadrilateral ABCD=16

C. C) The triangle  is right angled

A(z1), B(z2), C(z3), D(z4)

z1 + z2 + z3 + z4 = 0

ΔABC

https://dl.doubtnut.com/l/_ycwamVUekVln
https://dl.doubtnut.com/l/_ZtgRHzUtVyLM


D. D) The quadrilateral ABCD is rectangle

Answer: A::C::D

Watch Video Solution

5. If z 1   =a+ib and z 2   =c+id are complex numbers such that ∣z 1   ∣=∣z 2  

∣=1 and Re(z 1   z 2     )=0, then the pair of complex numbers w 1   =a+ic and w

2   =b+id satisfy

A. ∣w 1   ∣=1

B. ∣w 2   ∣=1

C. Re(w 1   w 2     )=0

D. All the above

Answer: A::B::C

Watch Video Solution

https://dl.doubtnut.com/l/_ZtgRHzUtVyLM
https://dl.doubtnut.com/l/_B7mqjaK0f2NR
https://dl.doubtnut.com/l/_NO5ptmwFDyhC


6. The solutions of the equation 

represent vertices of a convex polygon in the complex plane. The area of

the polygon is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

z4 + 4iz3 − 6z2 − 4iz − i = 0

21 / 2

23 / 2

25 / 2

25 / 4

7. Least positive argument of the  root of the complex number 

 is :

A. 

B. 

4th

2 − i√12

π

6

π

12

https://dl.doubtnut.com/l/_NO5ptmwFDyhC
https://dl.doubtnut.com/l/_0lUKDaF2plFY


C. 

D. 

Answer: C

Watch Video Solution

5π

12

7π
12

8. Let  be the imaginary cube root of unity and

 where a,b,c are unequal real

numbers . Then the value of  equals.

A. 0

B. 1

C. 2

D. 3

Answer: B

Watch Video Solution

ω

(a + bω + cω2)
2015

= (a + bω2 + cω)

a2 + b2 + c2 − ab − bc − ca

https://dl.doubtnut.com/l/_0lUKDaF2plFY
https://dl.doubtnut.com/l/_P0xrdY08cqzG


Exercise 3 Comprehension Type Problems

9. Let n be a positive integer and a complex number with unit modulus is

a solution of the equation  , then the value of n can be

A. 62

B. 155

C. 221

D. 196

Answer: A::B::C

Watch Video Solution

Zn + Z + 1 = 0

1. Let f(z) is of the form  , where  are complex numbers such

that .f(z) satis�es following properties :  

(i)If imaginary part of z is non zero, then   

αz + β α, β, z

|α| ≠ |β|

f(z) + ¯̄¯̄̄ ¯̄f(z) = f(z̄) + ¯̄¯̄̄ ¯̄f(z)

https://dl.doubtnut.com/l/_P0xrdY08cqzG
https://dl.doubtnut.com/l/_o97EBNAbB9wK
https://dl.doubtnut.com/l/_hnffsBt2OCfu


(ii)If real part of of z is zero , then   

(iii)If z is real , then   

, in (x,y) plane will represent

:

A. hyperbola

B. circle

C. ellipse

D. pair of line

Answer: A

Watch Video Solution

f(z) + ¯̄¯̄̄ ¯̄f(z) = 0

¯̄¯̄̄ ¯̄f(z)f(z) > (z + 1)2 ∀z ∈ R

+ = 1, x, y ∈ R
4x2

(f(1) − f( − 1))
2

y2

(f(0))
2

2. Let  and  be complex numbers such that  and

the roots  and  of  for some complex number 

 satis�es .  

The locus of the complex number  is a curve

z1 z2 z2
1 − 4z2 = 16 + 20i

α β x2 + z1x + z2 + m = 0

m |α − β| = 2√7

m

https://dl.doubtnut.com/l/_hnffsBt2OCfu
https://dl.doubtnut.com/l/_IjR9ukTjvL6l


A. a square with side 7 and centre (4,5)

B. a circle with radius 7 and centre (4,5)

C. a circle with radius 7 and centre (-4,5)

D. a square with side 7 and centre (-4,5)

Answer: B

Watch Video Solution

3. Let  and  be complex numbers such that  and

the roots  and  of  for some complex number 

 satis�es . The value of ,

A. 

B. 

C. 

D. 

z1 z2 z2
1 − 4z2 = 16 + 20i

α β x2 + z1x + z2 + m = 0

m |α − β| = 2√7 |m|

5√21

5 + √23

7 + √43

7 + √41

https://dl.doubtnut.com/l/_IjR9ukTjvL6l
https://dl.doubtnut.com/l/_mYPsqDWSZdSw


Answer: D

Watch Video Solution

4. Let  and  be complex numbers such that  and

the roots  and  of  for some complex number 

 satis�es .  

The locus of the complex number  is a curve

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

z1 z2 z2
1 − 4z2 = 16 + 20i

α β x2 + z1x + z2 + m = 0

m |α − β| = 2√7

m

7 − √41

7 − √43

5 − √23

5 + √21

https://dl.doubtnut.com/l/_mYPsqDWSZdSw
https://dl.doubtnut.com/l/_7QXCjO3Al2FL


5. Let  and  represent two points A and B respectively on

complex plane . Let the curve  be the locus of pint P(z) satisfying 

 and the curve  be the locus of point P(z)

satisfying   

Least distance between curves  and  is :

A. A) 4

B. B) 3

C. C) 2

D. D) 1

Answer: D

Watch Video Solution

z1 = 3 z2 = 7

C1

|z − z1|2 + |z − z2|2 = 10 C2

|z − z1|2 + |z − z2|2 = 16

C1 C2

6. Let  and  represent two points A and B respectively on

complex plane . Let the curve  be the locus of pint P(z) satisfying 

 and the curve  be the locus of point P(z)

z1 = 3 z2 = 7

C1

|z − z1|2 + |z − z2|2 = 10 C2

https://dl.doubtnut.com/l/_piqaveGqAt3y
https://dl.doubtnut.com/l/_lfQh7rJ7L2Jw


satisfying   

The locus of point from which tangents drawn to  and  are

perpendicular , is :

A. |z-5|=4

B. |z-3|=2

C. |z-5|=3

D. |z-5|=

Answer: D

Watch Video Solution

|z − z1|2 + |z − z2|2 = 16

C1 C2

√5

7. In an Agrad plane  are, respectively, the vertices of an

isosceles trinagle ABC with AC= BC and . If  is incentre of

triangle, then 

The value of  is

A. 

z1, z2 and z3

∠CAB = θ z4

AB × AC /(IA)2

∣
∣
∣

∣
∣
∣

(Z2 − Z1)(Z1 − Z3)

(Z4 − Z1)

https://dl.doubtnut.com/l/_lfQh7rJ7L2Jw
https://dl.doubtnut.com/l/_un2VrT9IEPTN


B. 

C. 

D. 

Answer: C

Watch Video Solution

∣
∣
∣

∣
∣
∣

(Z2 − Z1)(Z3 − Z1)

(Z4 − Z1)
∣
∣∣
∣

∣
∣ ∣
∣

(Z2 − Z1)(Z3 − Z1)

(Z4 − Z1)2

∣
∣
∣

∣
∣
∣

(Z2 − Z1)(Z3 − Z1)

(Z4 + Z1)

8. In an Agrad plane  are, respectively, the vertices of an

isosceles trinagle ABC with AC= BC and . If  is incentre of

triangle, then 

The value of  is

A. 

B. 

C. 

D. 

z1, z2 and z3

∠CAB = θ z4

(z4 − z1)2(cos θ + 1)secθ

(Z2 − Z1)(Z3 − Z1)

(Z2 − Z1)(Z3 − Z1)

Z4 − Z1

(Z2 − Z1)(Z3 − Z1)

(Z4 − Z1)
2

(Z2 − Z1)(Z3 − Z1)
2

https://dl.doubtnut.com/l/_un2VrT9IEPTN
https://dl.doubtnut.com/l/_ZhL4zATQw8S1


Exercise 4 Matching Type Problems

Answer: A

Watch Video Solution

1. Let ABCDEF is a regular hexagon

 in argand plane where

A,B,C,D,E and F are taken in anticlockwise manner. If

. 

Watch Video Solution

A(z1), B(z2), C(z3), D(z4), E(z5), F (z6)

z1 = − 2, z3 = 1 − √3i

https://dl.doubtnut.com/l/_ZhL4zATQw8S1
https://dl.doubtnut.com/l/_8FDSsWtKXcre


Exercise 5 Subjective Type Problems

2. Match the following Column I to Column II

Watch Video Solution

1. Let complex number 'z' satisfy the inequality . A point P is

selected in this region at random. The probability that argument of P lies

in the interval  is , then K =

2 ≤ |x| ≤ 4

[ − , ]
π

4

π

4

1

K

https://dl.doubtnut.com/l/_vZai07aWmJZB
https://dl.doubtnut.com/l/_ioHcK7no98Hy


Watch Video Solution

2. Let Z be a complex number satisfying

. Then area of region in which Z lies is A square units, Where A is equal to

:

Watch Video Solution

|Z − 1| ≤ |Z − 3|, |Z − 3| ≤ |Z − 5|, |Z + i| ≤ |Z − i|, |Z − i| ≤ |Z − 5i

3. If  both satisfy  ,

then �nd I m(z_1+z_2) .

Watch Video Solution

z1andz2 z + z̄r = 2|z − 1| and arg(z1 − z2) =
π

4

4. If

is equal to

|z1 = 1, |z2| = 2, |z3| = 3 and |z1 + z2 + z3| = 1, then|9z1z2 + 4z3z1 + z2

https://dl.doubtnut.com/l/_ioHcK7no98Hy
https://dl.doubtnut.com/l/_zfUEAtSt4rvs
https://dl.doubtnut.com/l/_B3IKSJp2Y4hh
https://dl.doubtnut.com/l/_uTE9EAOUJ6UN


A. 3

B. 6

C. 36

D. 216

Answer: 6

Watch Video Solution

5. If  and  are the distance of points on the curve 

 which are at maximum and minimum

distance from the origin, then the value of  is equal to :

Watch Video Solution

|z1| |z2|

5zz̄ − 2i(z2 − z̄2) − 9 = 0

|z1| + |z2|

6. Let   

where  ….  and  is imaginary cube root of unity , then

evaluate  .

+ + + …. + = i
1

a1 + ω

1

a2 + ω

1

a3 + ω

1

an + ω

a1, a2, a3 an ∈ R ω

n

∑
r= 1

2ar − 1

a2
r − ar + 1

https://dl.doubtnut.com/l/_uTE9EAOUJ6UN
https://dl.doubtnut.com/l/_kxwiiHa1clTe
https://dl.doubtnut.com/l/_e6Ju7FQ4iamk


Watch Video Solution

7. If  and  , then value of

 is :

Watch Video Solution

|z1| = 2, |z2| = 3, |z3| = 4 |2z1 + 3z2 + 4z3| = 9

|8z2z3 + 27z3z1 + 64z1z2|1 / 3

8. The sum of maximum and minimum modulus of a complex number z

satisfying  is S , then  is :

Watch Video Solution

|z − 25i| ≤ 15, i = √−1
S

10

https://dl.doubtnut.com/l/_e6Ju7FQ4iamk
https://dl.doubtnut.com/l/_5KyEdOZ2uIq8
https://dl.doubtnut.com/l/_5xMszlrWUTfn

