
MATHS

BOOKS - VK JAISWAL ENGLISH

COMPLEX NUMBERS

Exercise 1 Single Choice Problems

1. Let  and  be three points on . If  and  be the

arguments of  respectively, then 

A. 

B. 

C. 

D. 

z1, z2 z3 |z| = 1 θ1, θ2 θ3

z1, z2, z3

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/_LpXsGVhj9FHj


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(π − 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/_LpXsGVhj9FHj
https://dl.doubtnut.com/l/_Ea8jxnhTBQby
https://dl.doubtnut.com/l/_dUccfodEj4Km


triangle then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

a2 = b

a2 = 2b

a2 = 3b

a2 = 4b

4. If  are two complex number such that 

 , then show that 

A. 1

B. 

C. i

D. 

zandw

|zw| = 1andarg(z) − arg(w) =
π

2
zw = − i.

−1

− i

https://dl.doubtnut.com/l/_dUccfodEj4Km
https://dl.doubtnut.com/l/_3KGuUzip82nG


Answer: D

Watch Video Solution

5. If  be an imaginary  root of unity , then  is equal

to :

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

ω nth
n

∑
r= 1

(ar + b)ωr− 1

n(n + 1)a

2ω

nb

1 − n

na

ω − 1

6. If  are complex numbers then the maximum value of  is

equal to :

α, β
αβ̄ + ¯̄̄αβ

|αβ|

https://dl.doubtnut.com/l/_3KGuUzip82nG
https://dl.doubtnut.com/l/_EmPzbmoFAo5t
https://dl.doubtnut.com/l/_f9Ox4eVwyS8z


A. 1

B. 2

C. greater than 2

D. less than 1

Answer: B

Watch Video Solution

7. 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

π1, π2, π3 z4 z4 + z3 + 2 = 0

4

∏
r= 1

(2πr + 1)

https://dl.doubtnut.com/l/_f9Ox4eVwyS8z
https://dl.doubtnut.com/l/_XOLNPQWB0ItN


Watch Video Solution

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

A. 28

B. 29

C. 30

D. 31

Answer: B

Watch Video Solution

( ) =
z − 6 − 3i

z − 3 − 6i

π

4

9. If  and  then :

A. at least one of  is unimodular

B. both  are unimodular

z1 ≠ − z2 |z1 + z2| =
∣
∣
∣

+
∣
∣
∣

1

z1

1

z2

z1, z2

z1, z2

https://dl.doubtnut.com/l/_XOLNPQWB0ItN
https://dl.doubtnut.com/l/_1O8BcyRgYRJd
https://dl.doubtnut.com/l/_4mjVrIoTXEfQ


C.  is unimodular

D.  is unimodular

Answer: C

Watch Video Solution

z1. z2

z1 − z2

10. For a complex number Z, if , then the

maximum value of  is (where, )

A. 

B. 

C. 7

D. 8

Answer: C

Watch Video Solution

|Z − i| ≤ 2 and Z1 = 5 + 3i

|iZ + Z1| i2 = − 1

5 + √13

5 + √2

https://dl.doubtnut.com/l/_4mjVrIoTXEfQ
https://dl.doubtnut.com/l/_6hx0ODmnwqP5
https://dl.doubtnut.com/l/_VHPW2YJH8TS5


11. If  are three collinear points in the argand plane such that 

 then value of 

is

A. 

B. 0

C. 

D. 

Answer: C

Watch Video Solution

z1, z2, z3

|(z3 − z1)(z3 − z2)| = A2andz2 − z3 = ,
λ

.

A
2

(z)1 − (z)3

|λ|

±
π

3

±
π

2

±
π

6

12. It is given that complex numbers  and  satisfy and 

 If the included angled of their corresponding vectors is  ,

then �nd the value of  .

A. 126

z1 z2 |z1| = 2

|z2| = 3. 600

∣
∣
∣

∣
∣
∣

z1 + z2

z1 − z2

https://dl.doubtnut.com/l/_VHPW2YJH8TS5
https://dl.doubtnut.com/l/_6gHSQYYIZYyx


B. 119

C. 133

D. 19

Answer: D

Watch Video Solution

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/_6gHSQYYIZYyx
https://dl.doubtnut.com/l/_N4nYKiPkEsIn


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. if  , then the maximum value of |3+i(z-1)| is :

A. 

B. 

C. 

|z − 2i| ≤ √2

√2

2√2

2 + √2

https://dl.doubtnut.com/l/_N4nYKiPkEsIn
https://dl.doubtnut.com/l/_OyiOS6GZO468
https://dl.doubtnut.com/l/_fa4sLGWKZPIM


D. 

Answer: B

Watch Video Solution

3 + 2√2

16. Let  where  . Then the value of 

 is :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

x − = (√2)i
1

x
i = √−1

x2187 −
1

x2187

i√2

− i√2

−2

i

√2

https://dl.doubtnut.com/l/_fa4sLGWKZPIM
https://dl.doubtnut.com/l/_i4QzdxWnWopN


17. If  (  & ) is a root of the equation 

 then number of values

of  is : (a) 6 (b) 7 (c) 8 (d) 9

A. 6

B. 7

C. 8

D. 9

Answer: C

Watch Video Solution

z = reiθ r > 0 0 ≤ θ < 2π

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

' θ'

18. 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. 

w1 w2

w1w2

2(w1 + w2)

https://dl.doubtnut.com/l/_qYJBr8rAfzjp
https://dl.doubtnut.com/l/_8swa4ZQrmPRm


B. 

C. 

D. 

Answer: C

Watch Video Solution

2w1 ¯̄̄w 2

w1 + w2

2w1w2

w1 + w2

2¯̄̄w 1w2

w1 + w2

19. If  are complex number , such that 

 , the maximum value 

 is : (a) 58 (b) 29 (c) 87 (d) none of

these

A. 58

B. 29

C. 87

D. None of these

z1, z2, z3

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

|z1 − z2|2 + |z2 − z3|2 + |z3 − z1|2

https://dl.doubtnut.com/l/_8swa4ZQrmPRm
https://dl.doubtnut.com/l/_TfrLDg4TdSzH


Answer: C

Watch Video Solution

20. 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

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

minimum values of |Z| is :

https://dl.doubtnut.com/l/_TfrLDg4TdSzH
https://dl.doubtnut.com/l/_Gde5GJke47qj
https://dl.doubtnut.com/l/_gnuVXxxUPRtm


Exercise 2 One Or More Than One Answer Is Are Correct

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. 

B. 

C. 

D. 

Z1 Z2

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

Z2

1 + ω

1 + ω2

ω

ω2

https://dl.doubtnut.com/l/_gnuVXxxUPRtm
https://dl.doubtnut.com/l/_S2h3rGzjj46x


Answer: C::D

Watch Video Solution

2. If  are three complex numbers such that , �nd

the maximum value of 

A. If arg  then arg  where |z| gt 1

B. 

C. 

D. If , then Re

Answer: B::C::D

Watch Video Solution

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

|z1 − z2|2 + |z2 − z3|2 + |z3 + z1|2

( ) =
z1

z2

π

2
( ) >
z − z1

z − z2

π

4

|z1z2 + z2z3 + z3z1| = |z1 + z2 + z3|

lm( ) = 0
(z1 + z2)(z2 + z3)(z3 + z1)

z1. z2. z3

|z1 − z2| = √2|z1 − z3| = √2|z2 − z3| ( ) = 0
z3 − z1

z3 − z2

3. The triangle formed by the complex numbers z, iz ,  is :i2z

https://dl.doubtnut.com/l/_S2h3rGzjj46x
https://dl.doubtnut.com/l/_WMqJsHHV24HM
https://dl.doubtnut.com/l/_ko9uetKLXRCU


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. Max. area of quadrilateral ABCD=32

B. Max. area of quadrilateral ABCD=16

C. The triangle  is right angled

D. The quadrilateral ABCD is rectangle

Answer: A::C::D

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

z1 + z2 + z3 + z4 = 0

ΔABC

https://dl.doubtnut.com/l/_ko9uetKLXRCU
https://dl.doubtnut.com/l/_Lm9TnfjTjOVv


Watch Video Solution

5. Let  and  be three distinct complex numbers , satisfying 

. Which of the following is/are true :

A. If arg  then arg  where | z| gt 1

B. 

C. 

D. If , then Re  = 0

Answer: B::C::D

Watch Video Solution

z1, z2 z3

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

( ) =
z1

z2

π

2
( ) >
z − z1

z − z2

π

4

|z1z2 + z2z3 + z3z1| = |z1 + z2 + z3|

lim ( ) = 0
(z1 + z2)(z2 + z3)(z3 + z1)

z1. z2. z3

|z1 − z2| = √2|z1 − z3| = √2|z2 − z3| ( )
z3 − z1

z3 − z2

6. Let  and  are two complex number such that 

 and  . If  and  then 

 (b)   (d) 

z1 = a + ib z2 = c + id

|z1| = r Re(z1z2) = 0 w1 = a + ic w2 = b + id,

|w2| = r |w2| = r Re(w1w2) = 0 Im(w1w2) = 0

https://dl.doubtnut.com/l/_Lm9TnfjTjOVv
https://dl.doubtnut.com/l/_Xxh4tyEan6fC
https://dl.doubtnut.com/l/_c98vOuGpnZqA


A. 

B. 

C. 

D. Re 

Answer: A::B::C

Watch Video Solution

lm(w1 ¯̄̄w 2) = 0

lm(¯̄̄w 1w2) = 0

lm( ) = 0
(z1 + z2)(z2 + z3)(z3 + z1)

z1. z2. z3

( ) = 0
w1

w2

7. 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. 

z4 + 4iz3 − 6x2 − 4iz − I = 0

21 / 2

23 / 2

25 / 2

25 / 4

https://dl.doubtnut.com/l/_c98vOuGpnZqA
https://dl.doubtnut.com/l/_Romb0jDXpMPm


Answer: D

Watch Video Solution

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

is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4th

2 − i√12

π

6

π

12

5π

12

7π
12

9. Let  be the imaginary cube root of unity and

 where a,b,c are unequal real

ω

(a + bω + cω2)
2015

= (a + bω2 + cω)

https://dl.doubtnut.com/l/_Romb0jDXpMPm
https://dl.doubtnut.com/l/_BTbePQJfjbTs
https://dl.doubtnut.com/l/_O42kn91nBhq7


numbers . Then the value of  equals.

A. 0

B. 1

C. 2

D. 3

Answer: B

Watch Video Solution

a2 + b2 + c2 − ab − bc − ca

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

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

be :

A. 62

B. 155

C. 221

zn + z + 1 = 0

https://dl.doubtnut.com/l/_O42kn91nBhq7
https://dl.doubtnut.com/l/_paFh599maR7i


Exercise 3 Comprehension Type Problems

D. 196

Answer: A::B::C

Watch Video Solution

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   

(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

αz + β α, β, z

|α| ≠ |β|

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

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

https://dl.doubtnut.com/l/_paFh599maR7i
https://dl.doubtnut.com/l/_29vBzJTG5xOb


C. ellipse

D. pair of line

Answer: A

Watch Video Solution

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

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

W t h Vid S l ti

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/_29vBzJTG5xOb
https://dl.doubtnut.com/l/_0WffgVHjshIx


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. 

Answer: D

Watch Video Solution

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

4. Let  and  be complex numbers such that  and

the roots  and  of  for some complex number 

z1 z2 z2
1 − 4z2 = 16 + 20i

α β x2 + z1x + z2 + m = 0

https://dl.doubtnut.com/l/_0WffgVHjshIx
https://dl.doubtnut.com/l/_zLXAPyIPKidm
https://dl.doubtnut.com/l/_GTrluM30opsw


 satis�es .  

The locus of the complex number  is a curve

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

m |α − β| = 2√7

m

7 − √41

7 − √43

5 − √23

5 + √21

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. 4

z1 = 3 z2 = 7

C1

|z − z1|2 + |z − z2|2 = 10 C2

|z − z1|2 + |z − z2|2 = 16

C1 C2

https://dl.doubtnut.com/l/_GTrluM30opsw
https://dl.doubtnut.com/l/_Jy0eldXMBzlS


B. 3

C. 2

D. 1

Answer: D

Watch Video Solution

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)

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

z1 = 3 z2 = 7

C1

|z − z1|2 + |z − z2|2 = 10 C2

|z − z1|2 + |z − z2|2 = 16

C1 C2

https://dl.doubtnut.com/l/_Jy0eldXMBzlS
https://dl.doubtnut.com/l/_DDVBuMLpP9DS


D. |z-5|=

Answer: D

Watch Video Solution

√5

7. In the Argand plane  and  are respectively the verticles of an

isosceles triangle ABC with AC=BC and . If  is the

incentre of triangle , then : 

The value of  is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Z1, Z2 Z3

∠CAB = θ I(Z4)

(Z4 − Z1)2(1 + cos θ)secθ

∣
∣
∣

∣
∣
∣

(Z2 − Z1)(Z1 − Z3)

(Z4 − Z1)

∣
∣
∣

∣
∣
∣

(Z2 − Z1)(Z3 − Z1)

(Z4 − Z1)
∣
∣∣
∣

∣
∣ ∣
∣

(Z2 − Z1)(Z3 − Z1)

(Z4 − Z1)2

∣
∣
∣

∣
∣
∣

(Z2 − Z1)(Z3 − Z1)

(Z4 + Z1)

https://dl.doubtnut.com/l/_DDVBuMLpP9DS
https://dl.doubtnut.com/l/_UdBVICnTRdL5


Exercise 4 Matching Type Problems

8. In the Argand plane  and  are respectively the verticles of an

isosceles triangle ABC with AC=BC and . If  is the

incentre of triangle , then : 

The value of  is :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Z1, Z2 Z3

∠CAB = θ I(Z4)

(Z4 − Z1)2(1 + cos θ)secθ

(Z2 − Z1)(Z3 − Z1)

(Z2 − Z1)(Z3 − Z1)

Z4 − Z1

(Z2 − Z1)(Z3 − Z1)

(Z4 − Z1)2

(Z2 − Z1)(Z3 − Z1)2

1. Let ABCDEF is a regular hexagon

 in argand plane whereA(z1), B(z2), C(z3), D(z4), E(z5), F (z6)

https://dl.doubtnut.com/l/_JkMCbnedUZv1
https://dl.doubtnut.com/l/_Rat9KIgwVRbw


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

. 

Watch Video Solution

z1 = − 2, z3 = 1 − √3i

2. Match the following Column I to Column II

https://dl.doubtnut.com/l/_Rat9KIgwVRbw
https://dl.doubtnut.com/l/_uKurTDhgqvJM


Exercise 5 Subjective Type Problems

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 =

Watch Video Solution

2 ≤ |x| ≤ 4

[ − , ]
π

4

π

4

1

K

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

https://dl.doubtnut.com/l/_uKurTDhgqvJM
https://dl.doubtnut.com/l/_tdZ9lpxpUGbc
https://dl.doubtnut.com/l/_VT6NvguVEwer


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  and , then 

 is equal to _______.

Watch Video Solution

|z1| = 1, |z2| = 2, |z3| = 3 |9z1z2 + 4z1z3 + z2z3| = 36

|z1 + z2 + z3|

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|

https://dl.doubtnut.com/l/_Pm2PhGTufW48
https://dl.doubtnut.com/l/_nW6Vhf1pAxSD
https://dl.doubtnut.com/l/_tfYfztmgT3WA


6. Let   

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

evaluate  .

Watch Video Solution

+ + + …. + = 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

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/_NQdqrW2z9Zht
https://dl.doubtnut.com/l/_hKXnUtgropWV
https://dl.doubtnut.com/l/_ITXxBaISNWOP

