
MATHS

BOOKS - VIKAS GUPTA MATHS (HINGLISH)

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/_YzV3KFHSy8E5


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. All three roots of  , z being complex number.

Further , assume that the origin,  and  form an equilateral triangle,

az3 + bz2 + cz + d = 0

z1 z2

https://dl.doubtnut.com/l/_YzV3KFHSy8E5
https://dl.doubtnut.com/l/_ajDtEGfst4K4
https://dl.doubtnut.com/l/_Cs3TmK4kcydh


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

View Text Solution

4. Let  be theroots of the equation  z being

compex. Further, assume that the origin  form an equilatrasl

triangle then (A)  (B)  (C)  (D) `a^2=3b

A. 

B. 

C. 

z1 and z2 z2 + az + b = 0

z1 and z2

a2 = 4b a2 = b a2 = 2b

a2 = b

a2 = 2b

a2 = 3b

https://dl.doubtnut.com/l/_Cs3TmK4kcydh
https://dl.doubtnut.com/l/_LOiuN7PBh7Me


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. i

D. 

Answer: D

Watch Video Solution

|zw| = 1

arg(z) = π/2

−1

− i

https://dl.doubtnut.com/l/_LOiuN7PBh7Me
https://dl.doubtnut.com/l/_OyhLtsA4LHlE


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/_XYPgPbFdez4G
https://dl.doubtnut.com/l/_rBct1tFQ1rux


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/_rBct1tFQ1rux
https://dl.doubtnut.com/l/_HC8ZdqNWCmi5
https://dl.doubtnut.com/l/_W1zAZ4oCFThy


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

A. 

B. 

C. 

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/_W1zAZ4oCFThy
https://dl.doubtnut.com/l/_ZjhwRI6DOLix


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. If  are vertices of a triangle such that ,

then arg  is :

z1, z2, z3 |z1 − z2| = |z1 − z3|

( )
2z1 − z2 − z3

z3 − z2

https://dl.doubtnut.com/l/_ZjhwRI6DOLix
https://dl.doubtnut.com/l/_VKvdfZGOBBTO
https://dl.doubtnut.com/l/_d9Gv2cuuJ2Cy


A. 

B. 0

C. 

D. 

Answer: C

Watch Video Solution

±
π

3

±
π

2

±
π

6

13. It is given that complex numbers  and  satisfy  =2 and  =3 . If

the included angle of their corresponding vectors is  , then 

can be expressed as  , where 'n' is a natural number then n=

A. 126

B. 119

C. 133

D. 19

z1 z2 |z1| |z2|

60∘ ∣
∣
∣

∣
∣
∣

z1 + z2

z1 − z2

√n

√7

https://dl.doubtnut.com/l/_d9Gv2cuuJ2Cy
https://dl.doubtnut.com/l/_0uAupRfjOFdN


Answer: C

Watch Video Solution

14. If al the roots oif  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

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

greatest and least values of  is :

≤ |z| ≤ 4
1

2
∣
∣
∣
z +

∣
∣
∣

1

z

https://dl.doubtnut.com/l/_0uAupRfjOFdN
https://dl.doubtnut.com/l/_cjnyD602iJTZ
https://dl.doubtnut.com/l/_lukqGFQpcYvQ


A. 

B. 

C. 

D. 17

Answer: C

Watch Video Solution

65

4

65

16

17
4

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

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

|z − 2i| ≤ √2

√2

2√2

2 + √2

3 + 2√2

https://dl.doubtnut.com/l/_lukqGFQpcYvQ
https://dl.doubtnut.com/l/_llaUFWbulrX3


17. 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

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

 then number of value of 

 is :

A. 6

z = reiθ 0 ≤ θ < 2π

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

' θ'

https://dl.doubtnut.com/l/_llaUFWbulrX3
https://dl.doubtnut.com/l/_7AlvMIQQ5pi8
https://dl.doubtnut.com/l/_gHZBXz0j7cFu


B. 7

C. 8

D. 9

Answer: C

Watch Video Solution

19. 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

w1 w2

w1w2

2(w1 + w2)

2w1 ¯̄̄w 2

w1 + w2

2w1w2

w1 + w2

2¯̄̄w 1w2

w1 + w2

https://dl.doubtnut.com/l/_gHZBXz0j7cFu
https://dl.doubtnut.com/l/_9FV4QvHjS9rY


View Text Solution

20. If  are complex number , such that 

 , the maximum value 

 is :

A. 58

B. 29

C. 87

D. None of these

Answer: C

Watch Video Solution

z1, z2, z3

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

|z1 − z2|2 + |z2 − z3|2 + |z3 − z1|2

21. If  , then �nd .

A. 

Z =
7 + i

3 + 4i
Z14

27

https://dl.doubtnut.com/l/_9FV4QvHjS9rY
https://dl.doubtnut.com/l/_0sDgHEQyKihK
https://dl.doubtnut.com/l/_Hux5Kzp11GCk


B. 

C. 

D. 

Answer: C

Watch Video Solution

( − 2)7

(27)i

( − 27)i

22. 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

https://dl.doubtnut.com/l/_Hux5Kzp11GCk
https://dl.doubtnut.com/l/_cvE2TkQqVkbW


Exercise 2 One Or More Than One Answer Is Are Correct

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

, then  may be :

A. 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

Z1 Z2

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

Z2

1 + ω

1 + ω2

ω

ω2

2. Let  and  be three distinct complex numbers , satisfying 

. Which of the following is/are true :

z1, z2 z3

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

https://dl.doubtnut.com/l/_cvE2TkQqVkbW
https://dl.doubtnut.com/l/_R1GIqlFFouVj
https://dl.doubtnut.com/l/_2rJn2R0hul6V


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

B. 

C. 

D. If , then Re

Answer: B::C::D

View Text Solution

( ) =
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 complex numbers  is Equilateral (b)

Isosceles Right angle (d) Scalene

A. equilateral

B. isosceles

C. right angled

D. isosceles but not right angled

Answer: B::C

z, iz, i2z

https://dl.doubtnut.com/l/_2rJn2R0hul6V
https://dl.doubtnut.com/l/_W3USr7eFFxM6


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

Watch Video Solution

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

z1 + z2 + z3 + z4 = 0

ΔABC

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

z1, z2 z3

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

( ) =
z1

z2

π

2
( ) >
z − z1

z − z2

π

4

https://dl.doubtnut.com/l/_W3USr7eFFxM6
https://dl.doubtnut.com/l/_mJj7PLMEaxAL
https://dl.doubtnut.com/l/_tSDLhfSWSqpe


B. 

C. 

D. If , then Re  = 0

Answer: B::C::D

View Text Solution

|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. If  and  are two complex numbers where a,b,c,d 

 R and  and lm . If  and 

, then :

A. 

B. 

C. 

D. Re 

Answer: A::B::C

z1 = a + ib z2 = c + id

∈ |z1| = |z2| = 1 (z1z̄2) = 0 w1 = a + ic

w2 = b + id

lm(w1 ¯̄̄w 2) = 0

lm(¯̄̄w 1w2) = 0

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

z1. z2. z3

( ) = 0
w1

w2

https://dl.doubtnut.com/l/_tSDLhfSWSqpe
https://dl.doubtnut.com/l/_h30cJKLwWLjo


View Text Solution

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. 

Answer: D

Watch Video Solution

z4 + 4iz3 − 6z2 − 4iz − i = 0

21 / 2

23 / 2

25 / 2

25 / 4

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

 is :

4th

2 − i√12

https://dl.doubtnut.com/l/_h30cJKLwWLjo
https://dl.doubtnut.com/l/_YIWat8RurFNF
https://dl.doubtnut.com/l/_lu0XBjo6Atzm


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

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

numbers . Then the value of  equals.

A. 0

B. 1

C. 2

D. 3

ω

(a + bω + cω2)
2015

= (a + bω2 + cω)

a2 + b2 + c2 − ab − bc − ca

https://dl.doubtnut.com/l/_lu0XBjo6Atzm
https://dl.doubtnut.com/l/_XsiCqG7nqzjn


Exercise 3 Comprehension Type Problems

Answer: B

Watch Video Solution

10. 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

https://dl.doubtnut.com/l/_XsiCqG7nqzjn
https://dl.doubtnut.com/l/_ZEshn1LT9GUp


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

C. ellipse

D. pair of line

Answer: A

View Text Solution

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/_gO5MruLAL6j8


2. Let f(x) is of the form  , where  are constants and  are

complex numbers such that .f(x) 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   

Consider ellipse  =1 , x, y  R in (x,y) plane ,

then point (1,1) will lie :

A. outside the ellipse S

B. inside the ellipse S

C. on the ellipse S

D. none of these

Answer: B

View Text Solution

αzβ α, β α, β, z

|α| ≠ |β|

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

f(z) + ¯̄¯̄¯̄¯f(x) = 0

¯̄¯̄¯̄¯f(x)f(x) > (x + 1)2 ∀z ∈ R

S : + )
x2

(Re(α))2

y2

(Im(β))2
∈

https://dl.doubtnut.com/l/_D5Y0Wp1A3gUK


3. 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

Watch Video Solution

z1 z2 z2
1 − 4z2 = 16 + 20i

α β x2 + z1x + z2 + m = 0

m |α − β| = 2√7

m

4. Let  and  be complex numbers such that  and

the roots  and  of  for some complex number 

 satis�es .  

The maximum value of  is

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/_JbhQ0zbsA2y0
https://dl.doubtnut.com/l/_sroCnT8WpHeU


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

5√21

5 + √23

7 + √43

7 + √41

5. 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. 

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/_sroCnT8WpHeU
https://dl.doubtnut.com/l/_SHNFAsMSTDOK


Answer: A

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   

Least distance between curves  and  is :

A. 4

B. 3

C. 2

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

https://dl.doubtnut.com/l/_SHNFAsMSTDOK
https://dl.doubtnut.com/l/_l6ShrLFtJBgW
https://dl.doubtnut.com/l/_TBYNtbUvNLPM


7. 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

D. |z-5|=

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

√5

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

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

z1, z2 and z3

∠CAB = θ z4

https://dl.doubtnut.com/l/_TBYNtbUvNLPM
https://dl.doubtnut.com/l/_lrHvvIInUCge


triangle, then 

The value of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

AB × AC /(IA)2

∣
∣
∣

∣
∣
∣

(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)

9. 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. 

z1, z2 and z3

∠CAB = θ z4

(z4 − z1)2(cos θ + 1)secθ

(Z2 − Z1)(Z3 − Z1)

(Z2 − Z1)(Z3 − Z1)

Z4 − Z1

https://dl.doubtnut.com/l/_lrHvvIInUCge
https://dl.doubtnut.com/l/_zMHXgb9vpPZB


Exercise 5 Subjective Type Problems

C. 

D. 

Answer: A

Watch Video Solution

(Z2 − Z1)(Z3 − Z1)

(Z4 − Z1)2

(Z2 − Z1)(Z3 − Z1)2

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

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

https://dl.doubtnut.com/l/_zMHXgb9vpPZB
https://dl.doubtnut.com/l/_3PRX1nz9JFBP
https://dl.doubtnut.com/l/_o8s8em82AeJQ


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

:

Watch Video Solution

3. Complex number  and  satisfy  and arg

 . Then the value of lm  is

Watch Video Solution

z1 z2 z + z̄ = 2|z − 1|

(z1 − z2) =
π

4
(z1 + z2)

4. If

is equal to (A) 3 (B) 36 (C) 216 (D) 1296

Watch Video Solution

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

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

 which are at maximum and minimum

|z1| |z2|

5zz̄ − 2i(z2 − z̄2) − 9 = 0

https://dl.doubtnut.com/l/_o8s8em82AeJQ
https://dl.doubtnut.com/l/_HCcspC5OcHWz
https://dl.doubtnut.com/l/_VoPD7CmqicFE
https://dl.doubtnut.com/l/_pHD84xdIuuHT


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

Watch Video Solution

|z1| + |z2|

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
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