
MATHS

BOOKS - KC SINHA ENGLISH

COMPLEX NUMBERS - FOR COMPETITION

Solved Examples

1. Express  in the form of a +ib . 

Hint : 

Watch Video Solution

1

1 + cos θ − I sin θ

sin2 θ + cos2 θ = 1

2. If , prove that 

Watch Video Solution

z1 = x1 + iy1, z2 = x2 + iy2 and z1 =
i(z2 + 1)

z2 − 1

x2
1 + y2

1 − x1 =
x2

2 + y2
2 + 2x2 − 2y2 + 1

(x2 − 1)2 + y2
2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_fbHuuEoHJPJ0
https://dl.doubtnut.com/l/_Kb31ZEJ4TB6S


3. Find the complex number z such that 

Watch Video Solution

z2 + |z| = 0

4. Show that the equation

 has

no imaginary root, where 

Watch Video Solution

A2 /(x − a) + B2 /(x − b) + C 2 /(x − c) + + H 2 /(x − h) = k

A, B, C, , Handa, b, c, handk ∈ R.

5. If  be a root of equation  then �nd the vlaue of 

Watch Video Solution

α x2 + x + 1 = 0

(α + ) + (α2 + )
2

+ (α3 + )
2

+ … + (α6 + )
21

α

1

α2

1

α3

1

α6

https://dl.doubtnut.com/l/_Kb31ZEJ4TB6S
https://dl.doubtnut.com/l/_MmVNlHnswuzn
https://dl.doubtnut.com/l/_MbhkI32u9ViH
https://dl.doubtnut.com/l/_fWd9AYkMpbgW


6. If n is anodd integer greter than 3 but not a multiple of 3 prove that

 is divisible by 

Watch Video Solution

[(x + y)n − xn − yn] xy(x + y)(x2 + xy + y2).

7. Prove that 

Watch Video Solution

∣
∣
∣

∣
∣
∣

< 1 if |z1| < 1, |z2| < 1
z1 − z2

1 − z̄1z2

8. If

is equal to

Watch Video Solution

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

9. 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/_YTNPAKQNeYxz
https://dl.doubtnut.com/l/_eTU76bna1wqN
https://dl.doubtnut.com/l/_6ucPLV55rGzm
https://dl.doubtnut.com/l/_TKzRf6uG1ys5


Watch Video Solution

10. If , prove that 

Watch Video Solution

+ cos θ + i sin θ = a + ib
3

2
a2 + b2 = 4a − 3

11. If  are distinct nonzero complex numbers and 

such that  Then �nd the value of 

Watch Video Solution

z1, z2, z3 a, b, c ∈ R+

= =
a

|z1 − z2|

b

|z2 − z3|

c

|z3 − z1|

+ +
a2

|z1 − z2|

b2

|z2 − z3|

c2

|z3 − z1|

12. If  are n, nth roots of unity, then 

 equals to

Watch Video Solution

1, α1, α2, α3, ..., αn− 1

(1 − α1)(1 − α2)(1 − α3)...(1 − αn− 1)

https://dl.doubtnut.com/l/_TKzRf6uG1ys5
https://dl.doubtnut.com/l/_08PZ67GIAusn
https://dl.doubtnut.com/l/_TuPa4XAmucwm
https://dl.doubtnut.com/l/_dgytB4DiYD3P


13. If the argument of  is equal to that 

 where a,b,c are two real number and z is the

complex conjugate o the complex number z �nd the locus of z in the

rgand diagram. Find the value of a and b so that locus becomes a circle

having its centre at 

Watch Video Solution

(z − a)(z̄ − b)

((√3 + i) )
1 + √3i

1 + i

(3 + i)
1

2

14. Find the locus of z if arg 

Watch Video Solution

( ) =
z − 1

z + 1

π

4

15. If  are the roots of cubic  then �nd

the value of   b.  c.  d.  e. 

Watch Video Solution

z1, z2, z3 3z3 + 3az2 = a2z + b = 0

+ +
1

z1 − z2

1

z2 − z3

1

z3 − z1
3a + b a + b 6 0 b

https://dl.doubtnut.com/l/_IughfBJZsV7f
https://dl.doubtnut.com/l/_79hWLxkyBJ34
https://dl.doubtnut.com/l/_5XJXZIjIQ71f


16. If ,  and  are the vertices of , which is not right angled

triangle taken in anti-clock wise direction and  is the circumcentre, then

 is equal to

Watch Video Solution

z1 z2 z3 ΔABC

z0

( ) + ( )
z0 − z1

z0 − z2

sin 2A

sin 2B

z0 − z3

z0 − z2

sin 2C

sin 2B

17. Let the complex numbers  be the vertices of an

equilateral triangle let  be the circumcentre of the triangle. Then prove

that 

Watch Video Solution

z1, z2 and z3

z0

z2
1 + z2

2 + z2
3 = 3z2

0

18. Two di�erent non-parallel lines cut the circle  at points

, respectively. Prove that these lines meet at the point 

given by 

Watch Video Solution

|z| = r

a, b, c and d z

a− 1 + b− 1 − c− 1 − d − 1

a− 1b− 1 − c− 1d − 1

https://dl.doubtnut.com/l/_3vPfzsiLL5xS
https://dl.doubtnut.com/l/_1knrpfbQDFIF
https://dl.doubtnut.com/l/_Uzk5vkgtiTv8
https://dl.doubtnut.com/l/_me7pMPcgOCdv


19. If  then prove that 

Watch Video Solution

3√a + ib = ξy + = 4()x2 − y2)
a

x

b

y

20. Point P represents the complex num,ber  and point Q the

complex num,ber . Show that if P mioves on the circle  then

Q oves on the ellipse . If z is a complex such that 

show that the locus of  is an ellipse.

Watch Video Solution

z = x + iy

z +
1

z
|z| = 2

+ =
x2

25

y2

9

1

9
|z| = 2

z +
1

z

21. Let

then :

Watch Video Solution

f(θ) = (cos θ − cos )(cos θ − cos )(cos θ − cos )(cos θ − cos
π

8

3π

8

5π

8

7π

8

https://dl.doubtnut.com/l/_me7pMPcgOCdv
https://dl.doubtnut.com/l/_aYbVVq9Qn8BH
https://dl.doubtnut.com/l/_EjI833GWsamy


22. The points,  in the complex plane are the vertices of a

parallelogram taken in order, if and only if (a)  (b)

 (c)  (d) None of these

Watch Video Solution

z1, z2, z3, z4,

z1 + z4 = z2 + z3

z1 + z3 = z2 + z4 z1 + z2 = z3 + z4

23. State true or false for the following. 

For any complex number z, the minimum value of |z| + |z-1| is 1 .

Watch Video Solution

24. The least positive integer n for which ,

where x > 0 and  is :

Watch Video Solution

( )
n

= sin− 11 − i

1 − i

2

π

1 + x2

2x

i = √−1

https://dl.doubtnut.com/l/_r26NYOBI3z9Q
https://dl.doubtnut.com/l/_LxH20sDJzprN
https://dl.doubtnut.com/l/_fueibuFMe5uQ


25. Find the point of intersection of the curves

Watch Video Solution

arg(z − 3i) = andarg(2z + 1 − 2i) = π/4.
3π

4

26. about to only mathematics

Watch Video Solution

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

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

Watch Video Solution

z3 + az2 + bz + c = 0

|a| ≤ 3 |b| ≤ 3 |c| = 1

28. Let  and origin represent vertices A,B,O respectively of an

isosceles triangel OAB, where OA=OB and  If  are the

z1, z2

∠AOB = 2θ. z1, z2

https://dl.doubtnut.com/l/_u4LmW7RvHk7E
https://dl.doubtnut.com/l/_WX6hHu8xqlGp
https://dl.doubtnut.com/l/_cAzIuNnXMJwM
https://dl.doubtnut.com/l/_lEeXP0qzvLp0


roots of the equation  where a,b re comlex numbers

then  (A)  (B)  (C)  (D) 

Watch Video Solution

z2 + 2az + b = 0

cos2 θ =
a

b

a2

b2

a

b2

a2

b

29. about to only mathematics

Watch Video Solution

30. If , then (A)  (B)  (C) 

 (D) 

Watch Video Solution

k > 1, |z1|, k and
∣
∣
∣

∣
∣
∣

= 1
k − z1z̄2

z1 − kz2
z2 = 0 |z2| = 1

|z2| = 4 |z2| < k

31. Show that the area of the triangle on the Argand diagram formed by

the complex number  is 

Watch Video Solution

z, izandz + iz |z|
21

2

https://dl.doubtnut.com/l/_lEeXP0qzvLp0
https://dl.doubtnut.com/l/_Z8OEEc29txMV
https://dl.doubtnut.com/l/_NAGpDKlEO11R
https://dl.doubtnut.com/l/_hJOM1dBqb4oC


32. Let . If z is a complex number such thar

arg  then (A)  (B) 

(C)  (D) 

Watch Video Solution

z1 = 6 + i and z2 = 4 − 3i

( ) =
z − z1

z2 − z

π

2
∣∣z − (5 − i) = √5 ∣∣z − (5 + i) = √5

|z − (5 − i)| = 5 |z − (5 + i)| = 5

33. If  represent adjacent vertices of a regular polygon of  sides

where centre is origin and if , then  is equal to:

Watch Video Solution

z and z̄ n

= √2 − 1
Im(z)

Re(z)
n

34. Let  be complex numbers such that  and  If

 has positive real part and  has negative imaginary part, then 

 may be (a) zero (b) real and positive (c) real and negative (d)

purely imaginary

Watch Video Solution

z1andz2 z1 ≠ z2 |z1| = |z2|.

z1 z2

z1 + z2

z1 − z2

https://dl.doubtnut.com/l/_mzRfeaz1HsiR
https://dl.doubtnut.com/l/_XVpIpThEyoOS
https://dl.doubtnut.com/l/_DGevx1440fgY
https://dl.doubtnut.com/l/_MPm7OqMidLAY


35. Let the complex numbers z of the form  satisfy arg

. Then the ordered pairs 

 are (A)  (B)  (C) 

 (D) 

Watch Video Solution

x + iy

( ) = and |z − 3 + i| = 3
3z − 6 − 3i

2z − 8 − 6i

π

4

(x, y) (4 − , 1 + )
4

√5

2

√5
(4 + , 1 − )

5

√5

2

√5

(6 − 1) (0, 1)

36. If  are complex numbers such that 

 , then the pair ofcomplex nunmbers

 satis�es

Watch Video Solution

z1 = a + ib and z2 = c + id

|z1| = |z2| = 1 and Re(z1z̄2) = 0

ω1 = a + ic and ω2 = b + id

37. If  are non zero non collinear complex number such that 

 (A) ponts  form and equilateral triangle

(B) points lies on a circle (C)  and origin are concylic (D) 

W t h Vid S l ti

z1, z2, z3

= + , then
2

z1

1

z2

1

z3
z1, z2, z3

z1, z2, z3 z1, z2, z3

z1 + z2 + z3 = 0

https://dl.doubtnut.com/l/_MPm7OqMidLAY
https://dl.doubtnut.com/l/_kTemLk4VLTz3
https://dl.doubtnut.com/l/_7tap3NLaCX7t


Watch Video Solution

38. If  then

prove that  

Watch Video Solution

cosα + cos β + cos γ = 0andalso sinα + sinβ + sinγ = 0,

cos 2α + cos 2β + cos 2γ = sin 2α + sin 2β + sin 2γ = 0

sin 3α + sin 3β + sin 3γ = 3 sin(α + β + γ)

cos 3α + cos 3β + cos 3γ = 3 cos(α + β + γ)

39. let  be vertices of  in an anticlockwise order and 

 then  . let p point on a circle

with op diameter 2 points Q & R taken on a circle such that

 if O be origin and PQR are complex no. 

respectively then  (A)  (B)  (C)  (D) 

Watch Video Solution

z1, z2, z3 △ ABC

∠ACB = θ z2 − z3 = (z1 − z3)eiθ
CB

CA

∠POQ&QOR = θ z1, z2, z3

=
z2

z1
eiθ cos θ eiθ cos 2θ e− iθ cos θ

e2iθ cos 2θ

https://dl.doubtnut.com/l/_7tap3NLaCX7t
https://dl.doubtnut.com/l/_1bbm1DICFHRG
https://dl.doubtnut.com/l/_P833npCKnbcq


40.

Watch Video Solution

≤ tz1, z2, z3beverticesof △ ABC ∈ ananticlockwise or der and ∠ACB

∘ ≤ sucht∠̂POQ&QOR = THETA if Obe or ig ∈ and PQRarecom

41. let  be vertices of  in an anticlockwise order and 

 then  .let p point on a circle

with op diameter 2points Q & R taken on a circle such that

 if O be origin and PQR are complex no. 

respectively then  (A)  (B)  (C) 

 (D) 

Watch Video Solution

z1, z2, z3 △ ABC

∠ACB = θ z2 − z3 = C A(z1 − z3)eiθ
B

C

∠POQ&QOR = θ z1, z2, z3

=
z2

3

z1. z2
sec2 θ. cos 2θ cos θ. sec2(2θ)

cos2 θ. sec 2θ secθ. sec2(2θ)

42. Which of the following is (are) correct? (A)

 (B)  (C) 

 (D) 

āz1 + az̄1 − āz2 − az̄2 = 0 āz1 + az̄1 + āz2 + az̄2 = − b

āz1 + az̄1 + āz2 + az̄2 = 2b āz1 + az̄1 + āz2 + az̄2 = − 2b

https://dl.doubtnut.com/l/_xHWNuIAcO3Fs
https://dl.doubtnut.com/l/_ezjM1wzfSQ21
https://dl.doubtnut.com/l/_8uViZBd7AARM


Watch Video Solution

43. Which of the following is (are) correct? (A) 

(B)  (C)  (D) 

Watch Video Solution

¯̄¯̄¯̄¯̄¯̄¯̄z1 − z2 − a(z̄1 − z̄2) = 0

¯̄¯̄¯̄¯̄¯̄¯̄z1 − z2 + a(z̄1 − z̄2) = 0 ¯̄¯̄¯̄¯̄¯̄¯̄z1 − z2 + a(z̄1 − z̄2) = − b

¯̄¯̄¯̄¯̄¯̄¯̄z1 − z2 + a(z̄1 − z̄2) = − b

44. Which of the following is (are) correct? (A)  (B) 

 (C)  (D) 

Watch Video Solution

z̄1 + az̄2 = 2b

z̄1 + az̄2 = b z̄1 + az̄2 = − b z̄1 + az̄2 = − 2b

45. If  is a complex number then (A) 

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

Watch Video Solution

2 + z + z4 = 0, wherez < |z| < 1
1

2

< |z| <
1

2

1

3
|z| ≥ 1

https://dl.doubtnut.com/l/_8uViZBd7AARM
https://dl.doubtnut.com/l/_YaSQe8ukLbl5
https://dl.doubtnut.com/l/_yb3b2dkwg4Wf
https://dl.doubtnut.com/l/_oDbcLtDTvBcX
https://dl.doubtnut.com/l/_VdXsxwqHTIaf


46. If

then z lies (A) on the circle  (B) inside the circle  (C)

outside the circle  (D) on the chord of the circle  cut o�

by the line 

Watch Video Solution

|an| < 1f or n = 1, 2, 3, … and 1 + a1z + a2z
2 + … + anz

n = 0

|z| =
1

2
|z| =

1

2

|z| =
1

2
|z| =

1

2

Re[(1 + i)z] = 0

47. zo is one of the roots of the equation

, where 

, then 

(A)   

(B)  

(C)   

(D)None of these

Watch Video Solution

zncos θ0 + zn− 1cos θ2 + . . . . . . + zcos θn− 1 + cos θn = 2 θ ∈ R

|z0| <
1

2

|z0| >
1

2

|z0| =
1

2

https://dl.doubtnut.com/l/_VdXsxwqHTIaf
https://dl.doubtnut.com/l/_pz6V2Ns8hXVU


Exercise

48. If  and  are the nonreal cube roots of unity and 

 and 

,

then �nd the value of 

Watch Video Solution

ω ω2

[1/(a + ω)] + [1/(b + ω)] + (1/(c + ω)] = 2ω2

[1/(a + ω2)] + [1/(b + ω2)] + [(1/(c + ω2)] + [1/(c + ω2)] = 2ω

[1/(a + 1)] + [1/(b + 1)] + [1/(c + 1)]

49. Given that the complex numbers which satisfy the equation

 form a rectangle in the Argand plane with the length

of its diagonal having an integral number of units, then area of rectangle

is 48 sq. units if  are vertices of rectangle, then 

 rectangle is symmetrical about the real axis

Watch Video Solution

∣∣zz̄
3∣∣ + ∣∣z̄z

3∣∣ = 350

z1, z2, z3, z4

z1 + z2 + z3 + z4 = 0

arg(z1 − z3) = or
π

4

3π

4

https://dl.doubtnut.com/l/_YLwkbmMYseMF
https://dl.doubtnut.com/l/_HTq0D5q49WGs
https://dl.doubtnut.com/l/_KZsGxuxp5ErL


1. Put the following in the form 

Watch Video Solution

A + iB :
(cos x + i sinx)(cos y + i siny)

(cot u + i)(1 + i tan v)

2. IF , �nd all complex numbers z satisfying the equation 

Watch Video Solution

a ≥ 1

z + a|z + 1| + i = 0

3.  is an imaginary root of unity. Prove that If  then prove

that 

Watch Video Solution

ω a + b + c = 0,

(a + bω + cω2)
3

+ (a + bω2 + cω□ )
3

= 27ab ⋅

4. Find the integral solutions of the following equation: 

Watch Video Solution

(3 + 4i)
x

= 5
x

2

https://dl.doubtnut.com/l/_KZsGxuxp5ErL
https://dl.doubtnut.com/l/_OfGWceE8ghuU
https://dl.doubtnut.com/l/_tksGihGpc6tU
https://dl.doubtnut.com/l/_FnMpfPU8cMnH


5. Find the number of non-zero integral solutions of the equation

Watch Video Solution

|1 − i|x = 2x .

6. Find the integral solutions of the following equation:

Watch Video Solution

(1 − i)x = (1 + i)x

7. Let 

are complex numbers. Show that 

Watch Video Solution

∣∣((z)1 − 2(z)2)/(2 − z1(z)2)∣∣ = 1and|z2| ≠ 1, wherez1andz2

|z1| = 2.

8. if a,b,c are complex numbers such that

 �nd the value of a + b + c = 0 and |a| = |b| = |c| = 1 + +
1

a

1

b

1

c

https://dl.doubtnut.com/l/_RTibPT714ssh
https://dl.doubtnut.com/l/_NW6hJX6TgZ0b
https://dl.doubtnut.com/l/_wNcB7QqK5fr9
https://dl.doubtnut.com/l/_HoKdWzox2fem


Watch Video Solution

9. Show that for any two non zero complex numbers 

Watch Video Solution

z1, z2

(|z1| + |z2|)|z1|z1| + z2|z2|| ≤ 2|z1 + z2|

10. Prove that  where z is as complex number.

Watch Video Solution

∣
∣
∣

∣
∣
∣

= 1
z − 1

1 − z̄

11. Solve the equation  given that one of roots is 

Watch Video Solution

x4 − 4x2 + 8x + 35 = 0

2 + √−3

https://dl.doubtnut.com/l/_HoKdWzox2fem
https://dl.doubtnut.com/l/_OfdPQphA4r9l
https://dl.doubtnut.com/l/_bWHrKAFuDWqm
https://dl.doubtnut.com/l/_nYIKcjgAJGDX


12. If  are the roots of cubic  then �nd

the value of   b.  c.  d.  e. 

Watch Video Solution

z1, z2, z3 3z3 + 3az2 = a2z + b = 0

+ +
1

z1 − z2

1

z2 − z3

1

z3 − z1
3a + b a + b 6 0 b

13. about to only mathematics

Watch Video Solution

14. If  show that the locus of z is as straight line.

Watch Video Solution

∣∣z
2 − 1∣∣ = |z|2 + 1

15. If  then locus of z is

Watch Video Solution

log√3

∣
∣ 
∣
∣

∣
∣ 
∣
∣

< 2
|z|2 − |z| + 1∣∣

|z| + 2

https://dl.doubtnut.com/l/_hLUIr60AEDhK
https://dl.doubtnut.com/l/_ZuGEsyVHPjg9
https://dl.doubtnut.com/l/_WxYI5uYj3jxH
https://dl.doubtnut.com/l/_WWMyh8ySUK40
https://dl.doubtnut.com/l/_SX7iPLMWzJCj


16. Three points represented by the complex numbers a,b,c lie on a circle

with centre 0 and rdius r. The tangent at C cuts the chord joining the

points a,b and z. Show that 

Watch Video Solution

z =
a− 1 + b− 1 − 2c− 1

a− 1b− 1 − c− 2

17. Show that 

Watch Video Solution

( )
n

= cos nϕ + i sinnϕ
1 + cos ϕ + i sinϕ

1 + cos ϕ − i sinϕ

18. Show that the roots of equation

excluding the vlaue when n is even and 

Watch Video Solution

(1 + z)n = (1 − z)nare − i tan(r ), r = 0, 1, 2, , …………, (n − 1)
π

n

r =
n

2

19. Find the least positive integer n for which 

Watch Video Solution

( )
n1 + i

1 − i

https://dl.doubtnut.com/l/_SX7iPLMWzJCj
https://dl.doubtnut.com/l/_AMkIQVX3BwCj
https://dl.doubtnut.com/l/_fEen4OylUf2l
https://dl.doubtnut.com/l/_PnvjYb38F6ZW


Watch Video Solution

20. about to only mathematics

Watch Video Solution

21. For any integer n, the argument of 

Watch Video Solution

(√3 + i)
4n+ 1

(1 − i√3)
4n

22. Values of  is (are) (A)  (B) 

 (C)  (D) 

Watch Video Solution

(1 − i√3)
1
3 2 (cos 200 + isin 200)

1
3

2 (cos 200 − isin 200)
1
3 2 (cos 1000 + isin 1000)

1
3

2 (cos 2200 + isin 2200)
1
3

https://dl.doubtnut.com/l/_PnvjYb38F6ZW
https://dl.doubtnut.com/l/_QxiYN8hqmVm3
https://dl.doubtnut.com/l/_3kgbRwxGBM1j
https://dl.doubtnut.com/l/_FHkkGiJcWVTq


23. The complex numbers  and the origin form an equilateral

triangle only if (A)  (B)  (C) 

 (D) none of these

Watch Video Solution

z1, z2

z2
1 + z2

2 − z1z2 = 0 z1 + z2 = z1z2

z2
1 − z2

2 = z1z2

24. for any complex nuber z maximum value of  is (A) 0 (B) 

(C) 1 (D) 

Watch Video Solution

|z| − |z − 1|
1

2
3

2

25.  is equal to

Watch Video Solution

( )

8

+ ( )

8
1 + i

√2

1 − i

√2

26. The argument of  is  b.  c.  d. 

Watch Video Solution

1 − i√3

1 + i√3
600 1200 2100 2400

https://dl.doubtnut.com/l/_UemxqtlSm82J
https://dl.doubtnut.com/l/_z9VgY3sqNhl0
https://dl.doubtnut.com/l/_8CNLFKoOoK4S
https://dl.doubtnut.com/l/_caNEpf5Ih9a3


Watch Video Solution

27. Which of the following is not correct? (A)  (B) 

 (C)  (D) none of these

Watch Video Solution

|7 + i| > |5 + i|

|7 + i| > |7 − i| |7 + 2i| > |7 + i|

28. If Z is a complex number the radius of

 is equal to

Watch Video Solution

zz̄ − (2 + 3i)z − (2 − 3i)z̄ + 9 = 0

29. The polynomial  is divisible by_______

where  is one of the imaginary cube roots of unity. (a)  (b) 

(c)  (d) 

Watch Video Solution

x6 + 4x5 + 3x4 + 2x3 + x + 1

ω x + ω x + ω2

(x + ω)(x + ω2) (x − ω)(x − ω2)

https://dl.doubtnut.com/l/_caNEpf5Ih9a3
https://dl.doubtnut.com/l/_D2XsQ24BrrBM
https://dl.doubtnut.com/l/_ju5yTU0suNLV
https://dl.doubtnut.com/l/_VFb8cqmxjgcJ


30. In Argand diagram,  represent the origin,  and 

respectively then =

Watch Video Solution

O, P , Q z z + iz

∠OPQ

31. about to only mathematics

Watch Video Solution

32. The value of  is (A)  (B) 

 (C)  (D) none of

these

Watch Video Solution

(sin θ + i cos θ)n sinnθ + i cos nθ

cos nθ − i sinnθ cos( − nθ) + is sin( − nθ)
nπ

2
nπ

2

33. If  i^2 =-1) and 2(1/(1!9!)+1/(3!7!))+1/(5!5!)=2^a/(b!)

(x^3 - 5x^2 + 33x - 19)` is equal to

x = 2 + 5i (where

, thenthevalueof

https://dl.doubtnut.com/l/_qGzS5PaGBr0M
https://dl.doubtnut.com/l/_QcgqJH1wmsgO
https://dl.doubtnut.com/l/_jRi80LgY9AMJ
https://dl.doubtnut.com/l/_AJbZnhrRMnKJ


Watch Video Solution

34.  represents the region (A)  (B) 

(C)  (D) 

Watch Video Solution

|z − i| < |z + i| Re(z) > 0 Re(z) < 0

Im(z) > 0 Im(z) < 0

35. The points representing complex numbers z for which

 lie on the locus given by (A) circle (B) ellipse (C) straight

line (D) none of these

Watch Video Solution

|z − 3| = |z − 5|

36. about to only mathematics

Watch Video Solution

https://dl.doubtnut.com/l/_AJbZnhrRMnKJ
https://dl.doubtnut.com/l/_MPBhhXIzl90I
https://dl.doubtnut.com/l/_8AhgngQTSIRn
https://dl.doubtnut.com/l/_WzvYgzjzf0Fu


37. if  are nth roots of unity , then 

 equal to

Watch Video Solution

1, ω, ω2, ............. ωn− 1

(1 − ω)(1 − ω2)....... (1 − ωn− 1)

38. If  be nth roots of unity then

 (A) 0 or 1 according as n is

even or odd (B) 0 or 1 according as n is odd or even (C) n (D) 

Watch Video Solution

1, α1, α2, …αn− 1

(1 + α1)(1 + α2)…….... (1 + αn− 1) =

−n

39. If  be a nth root of unity, then  is (a)0(B)

1 (C) -1 (D) 2

Watch Video Solution

ω 1 + ω + ω2 + …. . + ωn− 1

https://dl.doubtnut.com/l/_zICIuBb4E2xz
https://dl.doubtnut.com/l/_UOVIgpFQzqbC
https://dl.doubtnut.com/l/_9f0x2dHn7BNs


40. If  and locus of  is the circle having radius a and 

 (A) a (B) 2a (C)  (D) none

of these

Watch Video Solution

|z| = 2 5z − 1

z2
1 + z2

2 − 2z1z2 cos θ = 0, then|z1| : |z2| =
a

10

41. If  be the least and greatest values of

 be the least value of  on the interval ,

then 

Watch Video Solution

|z − 4 + 3i| ≤ 1 and m and n

|z| and K
x4 + x2 + 4

x
(0, ∞)

K =

42. If  be a unit vector and z is a complex number such that 

 (A)  (B)  (C) 

 (D) none of these

Watch Video Solution

aî + bĵ + ck̂

(1 + a)z = b + ic, then
1 − iz

1 + z

a + ib

1 + z

1 + c

a + ib

(a + ib)(1 + c)

https://dl.doubtnut.com/l/_bAnvhf9WsWIH
https://dl.doubtnut.com/l/_IJ2mZbwo1V4p
https://dl.doubtnut.com/l/_qMmG3YfDLP1E
https://dl.doubtnut.com/l/_1RinDuEbamNF


43. If for the complex numbers  then 

 is equal

Watch Video Solution

z1 and z2, |z1 + z2| = |z1 − z2|

Argz1 − Argz2

44. Number of solutions of  where z is a

complex number and  is (A) 2 (B) 4 (C) 5 (D) none of these

Watch Video Solution

Re(z2) = 0 and |z| = r√2

r > 0

45. If  is an imaginary �fth root of uinty, the �nd the value of

.

Watch Video Solution

ω

log2
∣∣1 + ω + ω2 + ω3 − 1/ω∣∣

46. If z is a unimodular number  then  is (A) purely real (B)

purely imaginary (C) an imaginary number which is not purely imaginary

(D) both purely real and purely imaginary

( ≠ ± i)
z + i

z − i

https://dl.doubtnut.com/l/_1RinDuEbamNF
https://dl.doubtnut.com/l/_hfmfa0hEurIV
https://dl.doubtnut.com/l/_58jvSy5nAmc2
https://dl.doubtnut.com/l/_I7wsslmAoP2w


Watch Video Solution

47. The locus of the complex number z satisfying the inequaliyt

 is (A) a circle (B)

interior of a circle (C) exterior of circle (D) none of these

Watch Video Solution

log ( ) > 1(2where|z − 1| ≠ )1

√2

|z − 1| + 6

2|z − 1| − 1

1

2

48. The number of complex numbers z satisfying

 are

Watch Video Solution

|z − 3 − i| = |z − 9 − i| and |z − 3 + 3i| =

49. If |z|= maximum , then |z- | 1/2 |z+ |=4

|z+ |= 1/2 | =2

Watch Video Solution

{|z + 2|, |z − 2|} (A) z̄ = (B) z̄ (C)

z̄ (D) z − z̄

https://dl.doubtnut.com/l/_I7wsslmAoP2w
https://dl.doubtnut.com/l/_9X7s9uC3LZPN
https://dl.doubtnut.com/l/_R2Fn2azPkd48
https://dl.doubtnut.com/l/_ANKKX23xsoDB
https://dl.doubtnut.com/l/_dM3zVTmcHP4m


50. If  are complex numbers such that 

and A and B re the points representing  then the orthocentre

of  where O is the origin is (A)  (B) 0 (C)  (D)

none of these

Watch Video Solution

z1 and z2 |z1 − z2| = |z1 + z2|

z1 and z2

△ OAB,
z1 + z2

2
z1 − z2

2

51. If  is an imaginary root of  then 

 (A) 1 (B) -1 (C) 0 (D) 2

Watch Video Solution

α zn − 1 = 0

1 + α + α2 + ……… +α
n− 1 =

52. If  , then the maximum value of  is  b.  c. 

 d. none of these

Watch Video Solution

∣∣z
2 − 3∣∣ = 3|z| |z| 1

3 + √21

2
√21 − 3

2

https://dl.doubtnut.com/l/_dM3zVTmcHP4m
https://dl.doubtnut.com/l/_dPICV4d2Sr0N
https://dl.doubtnut.com/l/_JdDkAGIcTPxr


53. If |=5 then the maximum value of  is K, then

�nd k

Watch Video Solution

∣z + 2 − i |3z + 9 − 7i|

54. Let . If P,Q,R form a

triangle PQR in the Argand plane, then  is (A) isosceles (B)

equilateral (C) scalene (D) none of these

Watch Video Solution

P ≡ √3ei , Q ≡ √3e− and R ≡ √3e− iπ
π

3
π

3

△ PQR

55. If  then the least value of  is (A)  (B)  (C)  (D)

none of these

Watch Video Solution

|z| ≥ 5
∣
∣
∣
z +

∣
∣
∣

2

z

23

5
24
5

5

https://dl.doubtnut.com/l/_0zLiY12Bb34v
https://dl.doubtnut.com/l/_u38HTMCQN2sd
https://dl.doubtnut.com/l/_7GJJVjmglyZh


56. If , the the locus of the point representing z in the

complex plane is a (A) straight line (B) circle (C) parabola (D) none of

these

Watch Video Solution

Re( ) = 1
2z + 1

iz + 1

57.  where z is as complex number ,tehn locus of z

is (A) a circle (B) a straight line (C) a parabola (D) none of these

Watch Video Solution

|z − 4| + |z + 4| = 16

58. A,B and C are the points respectively the complex numbers  and 

 respectivley, on the complex plane and the circumcentre of 

lies at the origin. If the altitude of the triangle through the vertex. A

meets the circumcircle again at P, prove that P represents the complex

number .

Watch Video Solution

z1, z2

z3 △ ABC

( − )
z2z3

z1

https://dl.doubtnut.com/l/_G4nuy070g2xV
https://dl.doubtnut.com/l/_Y0YdzIyHw1vw
https://dl.doubtnut.com/l/_eaCR1oGfPN5h


59. The points,  in the complex plane are the vertices of a

parallelogram taken in order, if and only if (a)  (b)

 (c)  (d) None of these

Watch Video Solution

z1, z2, z3, z4,

z1 + z4 = z2 + z3

z1 + z3 = z2 + z4 z1 + z2 = z3 + z4

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

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

Watch Video Solution

z3 + az2 + bz + c = 0

|a| ≤ 3 |b| ≤ 3 |c| = 1

61. If

are cube roots of unity), then the value of  in terms of a,b, and c is (A) 

 (B)  (C)  (D) 

Watch Video Solution

a = z1 + z2 + z3, b = z1 + ωz2 + ω2z3, c = z1 + ω2z2 + ωz3(1, ω, ω2

z2

aω2 + bω + c

3
aω2 + bω2 + c

3

a + b + c

3
a + bω2 + cω

3

https://dl.doubtnut.com/l/_eaCR1oGfPN5h
https://dl.doubtnut.com/l/_GEZjPnfX3gsS
https://dl.doubtnut.com/l/_bVo78FqBSNVe
https://dl.doubtnut.com/l/_F3MdOX416O20


62.  satis�es  then  

(A)   

(B)  

(C)  

(D) 

Watch Video Solution

z = x + iy arg(z + 2) = arg(z + i)

x + 2y + 1 = 0

x + 2y + 2 = 0

x − 2y + 1 = 0

x − 2y − 2 = 0

63. The points  form an isosceles triangle in the

Argand plane right angled at B, then  can be (A) 1 (B) -1 (C)  (D)

none of these

Watch Video Solution

A(z1), B(z2) and C(z3)

z1 − z2

z3 − z2
− i

64. The number of solutions of  where  is

(A) 0 (B) 1 (C) 2 (D) 3

Watch Video Solution

√2|z − 1| = z − i, z = x + iy

https://dl.doubtnut.com/l/_ZUgdZ8RYe2qt
https://dl.doubtnut.com/l/_nxkSnUi7Gz3X
https://dl.doubtnut.com/l/_iLn99Rsokvy9


65. If  are complex numbers such that

`|z_1-alpha||z| >2|z|`

A. <|z|

B. null

C. null

D. null

Answer: null

Watch Video Solution

|2z − 1| = |z − 2|andz1, z2, z3

d.

66. If  be the roots of equation 

be an imaginary cube root of unity , then

Watch Video Solution

1, α1, α2, ......α3n z3n+ 1 − 1 = 0 and ω

(ω2 − α1)(ω2 − α2)......(ω2 − α3n)

(ω − α1)(ω − α2)......(ω − α3n)

https://dl.doubtnut.com/l/_5X0AgVX6QLlv
https://dl.doubtnut.com/l/_5Gc4qFvOYDgr
https://dl.doubtnut.com/l/_DlruxkyEdIK6


67. If  are two �xed complex numbers, then the equation 

 represents in the Argand plane (A) a

straight line passsing through  (B) a straight line passing

through  but not through  (C) a striaght line passing through  but

not through  (D) a straight line passing neighter through  not or

through 

Watch Video Solution

α and β

z = aα + (1 − a)β, whereaεR

α and β

α β β

α α

β

68. If  be n

identity in x and  be an imaginary cube root of unity,

 (A)  (B)  (C)  (D) 

Watch Video Solution

∣
∣
∣
∣
∣

x2 + x x − 1 x + 1

x 2x 3x − 1

4x + 1 x − 2 x + 2

∣
∣ 
∣ 
∣
∣

= px4 + qx3 + rx2 + sx + t

ω

+ =
a + bω + cω2

c + aω + bω2

a + bω + cω2

b + cω + aω2
p 2p −2p −p

69.  are distinct complex number representing the vertices of

a quadrilateral ABCD taken in order. If  and 

z1, z2, z3, z4

z1 − z4 = z2 − z3

https://dl.doubtnut.com/l/_DlruxkyEdIK6
https://dl.doubtnut.com/l/_CcizzAzb7PcV
https://dl.doubtnut.com/l/_ta87g1tVVQKB


 then the quadrilateral is rectangle (2) rhombus

trapezium (4) parallelogram square

Watch Video Solution

ar = ,
g(z4 − z1)

z2 − z1

π

2

70. If  be the vertices A,B,C respectively of triangle ABC such that 

 then C= 

(A)  

(B)  

(C)  

(D) 

Watch Video Solution

z1, z2, z3

|z1| = |z2| = |z3| and |z1 + z2| = |z1 − z2|

π

2
π

3
π

6
π

4

71. If  be the vertices of a triangle ABC such that 

 then 

 (A)  (B)  (C)  (D) 

Watch Video Solution

z1, z2, z3

|z1| = |z2| = |z3| and |z1 + z2|2 = |z1|2 + |z2|2,

∣
∣
∣
arg, ( )

∣
∣
∣

=
z3 − z1

z3 − z2

π

2

π

3

π

6

π

4

https://dl.doubtnut.com/l/_ta87g1tVVQKB
https://dl.doubtnut.com/l/_3djSx65igeS3
https://dl.doubtnut.com/l/_u25g2ojNrT4n


72. If  lies between 0 and  , where  then (A) 

 (B)  (C)  (D) 

Watch Video Solution

sec− 1( )
z − 2

i

π

2
z = x + iy

x > 2, y > 1 x = 2, y > 1 x = 2, y = 1 x < 2, y = 1

73. The system of equation  has  

(A) one solutions

(B) two solution 

(C) three solutions

(D) none of these

Watch Video Solution

|z − 1 − i| = √2 and |z| = 2

74. If  are the roots of the equation 

 then (A) 

 are terms of a G.P. (B)  are terms of an

A.P. (C)  (D) none of these

z1, z2, z3, ………. . zn− 1

1 + z + z2 + ……. + zn− 1 = 0, wherenεN, n > 2

z1, z2, …zn− 1 z1, z2, ……, zn− 1

|z1| = |z2| = |z3| = . |zn− 1| ≠ 1

https://dl.doubtnut.com/l/_u25g2ojNrT4n
https://dl.doubtnut.com/l/_MBMGPKH343sb
https://dl.doubtnut.com/l/_j2ZvYc5siXh4
https://dl.doubtnut.com/l/_V1BzS9w5cULK


Watch Video Solution

75. If the greatest valueof  such that  is equal to the

least value of  (A) 1 (B) 4 (C) 3 (D) 2

Watch Video Solution

|z| |z − 3 − 4i| ≤ a

x4 + x + ∈ (0, ∞)thena =
5

x

76.  where z is as complex number ,then locus of z

is (A) a circle (B) a straight line (C) a parabola (D) none of these

Watch Video Solution

|z − 4| + |z + 4| = 16

77. Let  be three distinct non zero complex numbers which form

an equilateral triangle in the Argand pland. Then the complex number

associated with the circumcentre of the tirangle is (A)  (B)  (C) 

Watch Video Solution

z1, z2, z3

z1z2

z3

z1z3

z2

(D)
z1 + z2

z3

z1 + z2 + z3

3

https://dl.doubtnut.com/l/_V1BzS9w5cULK
https://dl.doubtnut.com/l/_nmg6qsJxba3z
https://dl.doubtnut.com/l/_HoUUq48ktnvd
https://dl.doubtnut.com/l/_Ook1tAt40Cim


78. If  , then principal value of  can be

Watch Video Solution

√5 − 12i + √−5 − 12i = z argz

79. If , then z= (A)  (B)  (C)  (D) 

Watch Video Solution

z + √2|z + 1| + i = 0 2 + i 2 − i −2 − i

−2 + i

80. If A and B represent the complex numbers  such that 

, then circumcentre of  being the origin

is (A)  (B)  (C)  (D) 

Watch Video Solution

z1 and z2

|z1 − z2| = |z1 + z2| △ AOB, O

z1 + 2z2

3

z1 + z2

3

z1 + z2

2

z1 − z2

3

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

equal to :

α, β
αβ̄ + ¯̄̄αβ

|αβ|

https://dl.doubtnut.com/l/_Ook1tAt40Cim
https://dl.doubtnut.com/l/_Caf8GAtdugb6
https://dl.doubtnut.com/l/_xBri1HqPjjxH
https://dl.doubtnut.com/l/_Qxg59JkMvgKp
https://dl.doubtnut.com/l/_7ebXSXdnsFKY


Watch Video Solution

82. about to only mathematics

Watch Video Solution

83. If  be the vertices A,B,C respectively of an equilateral trilangle

on the Argand plane and  then (A) Centroid oif the

triangle ABC is the complex number 0 (B) Distance between centroid and

orthocentre of the triangle ABC is 0 (C) Centroid of the tirangle ABC

divides the line segment joining circumcentre and orthcentre in the ratio

1:2 (D) Complex number representing the incentre of the triangle ABC is a

non zero complex number

Watch Video Solution

z1, z2, z3

|z1| = |z2| = |z3|

84. If  then the least value of  

(A) 2 

|z − 4 + 3i| ≤ 3, |z| =

https://dl.doubtnut.com/l/_7ebXSXdnsFKY
https://dl.doubtnut.com/l/_D6mbPuZNpKbR
https://dl.doubtnut.com/l/_wmq0iVfIwKML
https://dl.doubtnut.com/l/_F8VXfqiINFNZ


(B) 3 

(C) 4 

(D) 5

Watch Video Solution

85. If  then the locus of  is (A) a circle having center (2,0)

(B) a circle having center  (C) a circle having radius 5 (D) a circle

having radius 9

Watch Video Solution

|z| = 5, −1 + 2z

( − 1, 0)

86. , then the greatest and least value of  are

Watch Video Solution

|z + 3| ≤ 3 |z|

87. If  are two complex numbers such that 

 then (A)  (B) 

z1 and z2

|(z̄1 − 2z̄2)(2 − z1z̄2)| = 1 |z1| = 1, if |z2| ≠ 1

https://dl.doubtnut.com/l/_F8VXfqiINFNZ
https://dl.doubtnut.com/l/_o5FkQqVERUuS
https://dl.doubtnut.com/l/_eFoeM0wNnNjq
https://dl.doubtnut.com/l/_v05RFT03rQaN


 (C)  (D) 

Watch Video Solution

|z1| = 2, if |z2| ≠ 1 |z2| = 2, if |z1| ≠ 1

|z2| = 1, if |z1| ≠ 2

88. If  then the greatest value of  is:

Watch Video Solution

∣
∣
∣
z −

∣
∣
∣

= 2
4
z

|z|

89. If z is a complex number di�erent form  then locus of z if 

 is (A) a straightline paralel to x axis (B) a straight line

having slope unde�ned (C) as straight line having slope 0 (D) a straight

line passing through the point 

Watch Video Solution

i

3
∣
∣
∣

∣
∣
∣

= 1
3z

3z − i

(2, )
1

6

90. If  two non zero complex numbers such that 

 then which of the following may be true (A) 

z1 and z2

|z1 + z2| = |z1|

https://dl.doubtnut.com/l/_v05RFT03rQaN
https://dl.doubtnut.com/l/_mpXqDMoWCwg2
https://dl.doubtnut.com/l/_AfscMMXm48jI
https://dl.doubtnut.com/l/_HAUXG7D3GqXr


 (B)  (C) 

(D) 

Watch Video Solution

argz1 − argz2 = 0 argz1 − argz2 = π |z1 − z2| = ||z1| − |z2 ∣ ∣

argz1 − argz2 = 4π

91. The complex numbers 

form the vertices of a (A) a right angled triangle (B) isosceles triangle (C)

equilateral triangle (D) triangle whose one of the sides is of length 8

Watch Video Solution

z1 = 1 + 2i, z2 = 4 − 2i and z3 = 1 − 6i

92. If the vertices of an equilateral triangle are situated at

 then which of the following is(are) true? 

(A)  

(B)  

(C)  

(D) |argz_1-argz_2|= 

Watch Video Solution

z = 0, z = z1 and z = z2

|z1| = |z2|

|z1 + z2| = |z1| + |z2|

|z1 − z2| = |z1|

π

3

https://dl.doubtnut.com/l/_HAUXG7D3GqXr
https://dl.doubtnut.com/l/_v6PE8jNDWFKW
https://dl.doubtnut.com/l/_Jd1xJWiFeCtR


93. If  are two complex numbers for which 

 (A)  (B)  (C)

 (D) 

Watch Video Solution

z1 and z2

|(z1 − z2)(1 − z1z2)| = 1 and |z2| ≠ 1then |z2| = 2 |z1| = 1

z1 = eiθ z2 = eiθ

94. If , then �nd the

value of 

Watch Video Solution

sinx + siny + sin z = 0 = cos x + cos y + cos z

cos(θ − x) + cos(θ − y) + cos(θ − z)

95. Find the complex number z satisfying the equation

Watch Video Solution

∣
∣
∣

∣
∣
∣

= ,
∣
∣
∣

∣
∣
∣

= 1
z − 12

z − 8i

5

3

z − 4

z − 8

https://dl.doubtnut.com/l/_Jd1xJWiFeCtR
https://dl.doubtnut.com/l/_q6Qr0BwzmXu5
https://dl.doubtnut.com/l/_IdQQuUk3tEKA
https://dl.doubtnut.com/l/_JXAtXYFGxrtl


96. Which of the following is correct for any two complex numbers

 ?

Watch Video Solution

z1  andz2

97. Values  is/are  b.  c.  d. 

Watch Video Solution

(s)( − i)1 / 3 √3 − i

2

√3 + i

2

−√3 − i

2
−√3 + i

2

98. The modulus and the principal asrgumentof the complex nuber

 are (A) modulus  (B) modulus  (C) 

 (D) 

Watch Video Solution

+ 4i
1 − i

3 + i
= √3 = 6

arg = tan− 1(18) arg = tn− 1( )
3

4

https://dl.doubtnut.com/l/_54VzqNNLhIe1
https://dl.doubtnut.com/l/_K9eqUarrQdlj
https://dl.doubtnut.com/l/_IGR97xKwb9QH


99. If a and b are two real number lying between 0 and 1 such that

 form anequilateral trilangle , then

(A)  (B)  (C)  (D) 

Watch Video Solution

z1 = a + i, z2 = 1 + bi and z3 = 0

a = 2 + √3 b = 4 − √3 a = b = 2 − √3 a = 2, b = √3

100. If  be the vertices of a parallelogram taken in

anticlockwise direction and  then 

 (b)   (d)

None of these

Watch Video Solution

z1, z2, z3, z4

|z1 − z2| = |z1 − z4|,

4

∑
r= 1

( − 1)rzr = 0 z1 + z2 − z3 − z4 = 0 ar =
g(z4 − z2)

z3 − z1

π

2

101. If  and  then (A)  (B) 

 (C)  (D) 

Watch Video Solution

|z1 + z2| = |z1 − z2| |z1| = |z2|, z1 = ± iz2

z1 = z2 z= − z2 z2 = ± iz1

https://dl.doubtnut.com/l/_t7YQ7ijprcyG
https://dl.doubtnut.com/l/_pX97GVDIOYHC
https://dl.doubtnut.com/l/_2310Q632cY48
https://dl.doubtnut.com/l/_EZPEeArgIWn6


102. If  where z is the complex number and

f be a one -one function from  is false,

 is false and  is true then  (A)  (B) 

(C)  (D) 

Watch Video Solution

|z| = min (|z − 1|, |z + 1|},

{a, b, c} → {1, 2, 3} and f(a) = 1

f(b) ≠ 1 f(c) ≠ 2 |z + z̄| = f(a) f(c)

f(a)
1

2
f(b)

103. about to only mathematics

Watch Video Solution

104. If

is equal to

Watch Video Solution

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

105. If , then  is equal to :|z1| = |z2| = ... = |zn| = 1 |z1 + z2 + ... + zn|

https://dl.doubtnut.com/l/_EZPEeArgIWn6
https://dl.doubtnut.com/l/_icQLoMGKivtP
https://dl.doubtnut.com/l/_lfQRCsW30OIX
https://dl.doubtnut.com/l/_YNIuIkZAidZI


Watch Video Solution

106. If  , then the maximum value of  is equal to (1) 

(2)  (3) 2 (4) 

Watch Video Solution

∣
∣
∣
z −

∣
∣
∣

= 2
4
z

|Z| √3 + 1

√5 + 1 2 + √2

107. If  then the least of  is (A)  (B)  (C) 

(D) 2

Watch Video Solution

∣
∣
∣
z − z

∣
∣
∣

= 2
4
2

|z| √5 − 1 √5 − 2 √5

108. If  then the least value of  (A) 2 (B) 3 (C) 4

(D) 5

Watch Video Solution

|z − 4 + 3i| ≤ − 2, |z| =

https://dl.doubtnut.com/l/_YNIuIkZAidZI
https://dl.doubtnut.com/l/_jjVTYnPQiRKh
https://dl.doubtnut.com/l/_lZEKjhxrVNuh
https://dl.doubtnut.com/l/_c0SCtOmRX8Sc


109. let A & B be two set of complex number de�ned by

. Which of the given

statement(s) is (are) true? (A)  (B)  (C)  (D) 

Watch Video Solution

A = {z : |z| = 12} and B = {z : |z − 3 − 4i| = 5}

A ⊆ B A = B = ϕ A ∩ B ≠ ϕ

B ⊆ A

110. let A & B be two set of complex number de�ned by

. Let 

then the value of  necessarily lies between (A) 3 and 15 (B) 0 and

22 (C) 2 and 22 (D) 4 and 14

Watch Video Solution

A = {z : |z| = 12} and B = {z : |z − 3 − 4i| = 5} z1εA and z2εB

|z1 − z2|

111. If C={z:Re[(3+4i)z]=0} then the number

of elements in the set B intesection C `is (A) 0 (B) 1 (C) 2 (D) none of these

Watch Video Solution

B : {z : |z − 3 − 4i|} = 5 and

https://dl.doubtnut.com/l/_upqJpXSqU9zh
https://dl.doubtnut.com/l/_cN4s6dFFZ43Y
https://dl.doubtnut.com/l/_pz2j7oXmU65S


112. If  then the least value of  (A) 2 (B) 3 (C) 4 (D)

5

Watch Video Solution

|z − 4 + 3i| ≤ 3, |z| =

113. If  then least positive value of  (A) 

 (B)  (C)  (D) 

Watch Video Solution

|z − 25i| ≤ 15 argz =

π − tan− 1( )
3

4
tan− 1( )

3

4
tan− 1( )

4
3

π − tan− 1( )
4
3

114. If  lies (A) on or inside circle having center at

origin and radius 2 (B) outside the circle having center at origin and

radius 2 (C) inside the circle having center at (1,0) and radius 2 (D) outside

the circle having center at (1,0) and radius 2.

Watch Video Solution

|z| < 1, then1 + 2z

https://dl.doubtnut.com/l/_rCdO5znlEgiK
https://dl.doubtnut.com/l/_DuvyQQEO7iQT
https://dl.doubtnut.com/l/_ioK4YEGdG519


115. If the complex numbers  represents the vertices of a triangle

ABC, where  are the roots of equation 

 beng complex numbers and 

 is (A) equilateral (B) right angled (C) isosceles but

not equilateral (D) scalene

Watch Video Solution

z1, z2, z3

z1, z2, z3

z3 + 3αz2 + 3αz2 + 3βz + γ = 0, α, β, γ

α2 = βthen △ ABC

116. If a and b are two real number lying between 0 and 1 such that

 form an equilateral triangle , then

(A)  (B)  (C)  (D) 

Watch Video Solution

z1 = a + i, z2 = 1 + bi and z3 = 0

a = 2 + √3 b = 4 − √3 a = b = 2 − √3 a = 2, b = √3

117. Let the complex numbers  be the vertices of a

equilateral triangle. Let  be the circumcentre of the tringel ,then 

 (A)  (B)  (C)  (D) 0

Watch Video Solution

z1, z2 and z3

z0

z2
1 + z2

2 + z2
3 = z2

0 3z2
0 9z2

0

https://dl.doubtnut.com/l/_LPRAz7G90HHY
https://dl.doubtnut.com/l/_A5FFsOzCuc6L
https://dl.doubtnut.com/l/_7iJxxecqGRo2


Watch Video Solution

118. If the complex number  represent the vertices of an

equilateral triangle inscribed in the circle 

then (A)  (B)  (C) 

 (D) 

Watch Video Solution

z1, z2 and z3

|z| = 2 and z1 = 1 + i√3

z2 = 1, z3 = 1 − i√3 z2 = 1 − i√3, z3 = − i√3

z2 = 1 − i√3, z3 = − 1 + i√3 z2 = − 2, z3 = 1 − i√3

119. The locus of the centre of a variable circle touching circle 

internally and circle  externally is (A) a parabola (B) a

hyperbola (C) a ellipse (D) none of these

Watch Video Solution

|z| = 2

|z − 4| = 1

120. Locus of the centre of the circle touching circles

 externally is (A) a parabola (B) a hyperbola (C)

an ellipse (D) none of these

|z| = 3 and |z − 4| = 1

https://dl.doubtnut.com/l/_7iJxxecqGRo2
https://dl.doubtnut.com/l/_5V76KSCok2ZI
https://dl.doubtnut.com/l/_q3cXe6AZ8wF6
https://dl.doubtnut.com/l/_KpNRTbRTZc5i


Watch Video Solution

121. Locus the centre of the variable circle touching  and the

line  when the two circles on the same side of the line is (A) a

parabola (B) an ellipse (C) a hyperbola (D) none of these

Watch Video Solution

|z − 4| = 1

Re(z) = 0

122. If  then the maximum, value of 

Watch Video Solution

|z − 1| + |z + 3| ≤ 8, |z − 4|is =

123. If  are three points lying on the circle  then the

minimum value of the expression 

Watch Video Solution

z1, z2, z3 |z| = 2

|z1 + z2|2 + |z2 + z3|2 + |z3 + z1|2 =

https://dl.doubtnut.com/l/_KpNRTbRTZc5i
https://dl.doubtnut.com/l/_2VmjEUoSTu5I
https://dl.doubtnut.com/l/_1Ic4Pwn8a8iA
https://dl.doubtnut.com/l/_084Rzikq018C


124. If  represent adjacent vertices of a regular polygon of  sides

where centre is origin and if , then  is equal to:

Watch Video Solution

z and z̄ n

= √2 − 1
Im(z)

Re(z)
n

125. The value of the expression

Watch Video Solution

2199 sin( )sin( )sin( )………. . sin( )) =
π

199

2π

199

3π

199

198π

199

126.  where, a,b,c,d,  R and 

 is a complex cube root of unity then �nd the value of 

Watch Video Solution

+ + + =
1

a + ω

1

b + ω

1

c + ω

1

d + ω

1

ω
∈

ω ∑
1

a2 − a + 1

127. If  (where 

, then the value of

x = 2 + 5i

i2 = − 1) and 2( + ) + =
1

1!9!

1

3!7!

1

5!5!

2a

b !

https://dl.doubtnut.com/l/_wTeEXbYlWmn4
https://dl.doubtnut.com/l/_rBJng7bpFD5K
https://dl.doubtnut.com/l/_EYUZumqGqqnY
https://dl.doubtnut.com/l/_8FRbpefBoWOT


 is equal to

Watch Video Solution

(x3 − 5x2 + 33x − 19)

128. Let z be a complex number lying on a circle centred at the origin

having radius . If the area of the triangle having vertices as

, where omega is an imaginary cube root of unity is 

 sq. units, then the radius of the circle r=

Watch Video Solution

r

z, zω and z + zω

12√3

129. Number of solutions of  where z is a

complex number and  is (A) 2 (B) 4 (C) 5 (D) none of these

Watch Video Solution

Re(z2) = 0 and |z| = r√2

r > 0

130. Let  and origin be the vertices A,B,O respectively of an isosceles

triangle OAB, where OA=OB and  are the roots of

z1, z2

∠AOB = 2θ. Ifz1, z2

https://dl.doubtnut.com/l/_8FRbpefBoWOT
https://dl.doubtnut.com/l/_ojjO2wTmCReo
https://dl.doubtnut.com/l/_CYjE6R5nvc2Q
https://dl.doubtnut.com/l/_58JeXkLPVKrT


equation  then 

Watch Video Solution

z2 + z + 9 = 0 sec2 θ =

131. Let the center of the circle represented by

 then the value of 

 is

Watch Video Solution

zz̄ − (2 + 3i)z − (2 − 3i)z̄ + 9 = 0' be(x, y),

x2 + y2 + xy

132. Assertion (A): If  are the cube roots of unity, then roots of

equation  are 5, , , Reason (R): If  be

one cube root of a number, then its other two cube roots are

 (A) Both A and R are true and R is the correct explanation of

A (B) Both A and R are true R is not the correct explanation of A (C) A is

true but R is false. (D) A is false but R is true.

Watch Video Solution

1, ω, ω2

(x − 2)3 − 27 = 0 2 + 3ω 2 + 3ω2 α

αω and αω2

https://dl.doubtnut.com/l/_58JeXkLPVKrT
https://dl.doubtnut.com/l/_42kzs3mYr6nW
https://dl.doubtnut.com/l/_mOpziaa1FVRH
https://dl.doubtnut.com/l/_Hwf28jR3NZXQ


133. Assertion (A): , Reason: If ,

then origin  are colinear and  lie on the same side of the

origin. (A) Both A and R are true and R is the correct explanation of A (B)

Both A and R are true R is not the correct explanation of A (C) A is true

but R is false. (D) A is false but R is true.

Watch Video Solution

argz1 − argz2 = 0 |z1 + z2| = |z1| + |z2|

z1, z2 z1, z2

134. Assertion (A): Circumcentre of  is , Reason (R):

Circumcentre of a right triangle is the middle point of the hypotenuse. (A)

Both A and R are true and R is the correct explanation of A (B) Both A and

R are true R is not the correct explanation of A (C) A is true but R is false.

(D) A is false but R is true.

Watch Video Solution

△ POQ
z1 + z2

2

135. If  are complex numbers, then maximum value of  is 2.

Reason (R): For any two complex numbers

α, β
αβ̄ + ¯̄̄αβ

|αβ|

https://dl.doubtnut.com/l/_Hwf28jR3NZXQ
https://dl.doubtnut.com/l/_g4fEK3tfTS5e
https://dl.doubtnut.com/l/_PSu7l5wEE8ub


 (A) Both A and R are true and R is the

correct explanation of A (B) Both A and R are true R is not the correct

explanation of A (C) A is true but R is false. (D) A is false but R is true.

Watch Video Solution

z1 and z2, |z1 − z2| ≥ |z1| − |z2|

136. Assertion (A):  origin form an equilateral triangle if 

 for the equation , Reason (R): Triangle having

vertices  in the Argand plane is equilateral if 

 (A) Both A and R are true and R is

the correct explanation of A (B) Both A and R are true R is not te correct

explanation of A (C) A is true but R is false. (D) A is false but R is true.

Watch Video Solution

z1, z2 and

p2 = 6q z2 + pz + q = 0

z1, z2, z3

z2
1 + z2

2 + z2
3 = z1z2 + z2z3 + z3z1

137. Assertion (A): Points representing  are collinear. Reason (R):

Three numbers a,b,c are in A.P., if  (A) Both A and R are true

and R is the correct explanation of A (B) Both A and R are true R is not te

z1, z2, z3

b − a = c − b

https://dl.doubtnut.com/l/_PSu7l5wEE8ub
https://dl.doubtnut.com/l/_xlo042IKwb2r
https://dl.doubtnut.com/l/_SzwbRjn2RL3L


correct explanation of A (C) A is true but R is false. (D) A is false but R is

true.

Watch Video Solution

138. Assertion (A): , Reason: If ,

then origin  are colinear and  lie on the same side of the

origin. (A) Both A and R are true and R is the correct explanation of A (B)

Both A and R are true R is not the correct explanation of A (C) A is true

but R is false. (D) A is false but R is true.

Watch Video Solution

argz1 − argz2 = 0 |z1 + z2| = |z1| + |z2|

z1, z2 z1, z2

139. Assertion (A):  lies on y-axis. |z|^2=  (A) Both A

and R are true and R is the correct explanation of A (B) Both A and R are

true R is not te correct explanation of A (C) A is true but R is false. (D) A is

false but R is true.

Watch Video Solution

z

4 − z2
Reason(R) : zz̄

https://dl.doubtnut.com/l/_SzwbRjn2RL3L
https://dl.doubtnut.com/l/_Ej7MpanPmcuA
https://dl.doubtnut.com/l/_bamK94uA6Q0N


140. If  are complex numbers, then maximum value of  is 2.

Reason (R): For any two complex numbers

 (A) Both A and R are true and R is the

correct explanation of A (B) Both A and R are true R is not the correct

explanation of A (C) A is true but R is false. (D) A is false but R is true.

Watch Video Solution

α, β
αβ̄ + ¯̄̄αβ

|αβ|

z1 and z2, |z1 − z2| ≥ |z1| − |z2|

141. Assertion (A):  lies on y-axis. |z|^2=zbarz` (A) Both

A and R are true and R is the correct explanation of A (B) Both A and R are

true R is not te correct explanation of A (C) A is true but R is false. (D) A is

false but R is true.

Watch Video Solution

z

4 − z2
Reason(R) :

142. If  is a cube root of unity, and  . Then (A,

B) equals

ω( ≠ 1) (1 + ω)7 = A + Bω

https://dl.doubtnut.com/l/_bamK94uA6Q0N
https://dl.doubtnut.com/l/_okdqzg3PFKRC
https://dl.doubtnut.com/l/_7Qsmvdv7DcvJ
https://dl.doubtnut.com/l/_XGHcswNgj2m9


Watch Video Solution

143. Let  be two non zero complex numbers such that 

and  then z equals 

(A)  

(B)  

(C)  

(D) 

Watch Video Solution

z and ω |z| = |ω|

argz + argω = π,

ω

−ω

¯̄ω

−¯̄ω

144. Let  be two complex numbers such that 

 equals  b. 

 c.  d. 

Watch Video Solution

zandω

|z| ≤ 1, |ω| ≤ 1and|z − iω| = |z − iω| = 2, thenz 1 or i

i or − i 1 or − 1 i or − 1

145. about to only mathematics

https://dl.doubtnut.com/l/_XGHcswNgj2m9
https://dl.doubtnut.com/l/_JrvTNB5947ky
https://dl.doubtnut.com/l/_NhKmzDjzuMmo
https://dl.doubtnut.com/l/_g7cUEDEOpkIj


Watch Video Solution

146. If  and , show that  

.

Watch Video Solution

|z| ≤ 1 |ω| ≤ 1

|z − ω|2 ≤ (|z| − |ω|2) + {arg(z) − arg(ω)}2

147. Find the sum

, where  is an imaginary cube root of unity.

Watch Video Solution

1 × (2 − ω) × (2 − ω2) + 2 × ( − 3 − ω) × (3 − ω2) + …. + (n − 1) × (

ω

148. For positive integer  the value of the expression 

 where  is a real

number if and only if (a)  (b)  (c)  (d) 

W t h Vid S l ti

n1, n2

(1 + i)n1 + (1 + i3)
n1
(1 + i5)

n2
(1 + i7)

n20
, i = √ − 1,

n1 = n2 + 1 n1 = n2 − 1 n1 = n2

n1 > 0, n2 > 0

https://dl.doubtnut.com/l/_g7cUEDEOpkIj
https://dl.doubtnut.com/l/_oDGAAsS0QT2i
https://dl.doubtnut.com/l/_KymH4TgbsAXv
https://dl.doubtnut.com/l/_T5eaHog1a3zh


Watch Video Solution

149. �nd all nonzero complex number z satisfying .

Watch Video Solution

z̄ = iz2

150. Let  be the roots of the equation  where

the coe�cients  may be complex numbers. Let 

represent  in the complex plane, respectively. If 

 is the origin, prove that 

Watch Video Solution

z1 and  z2 z2 + pz + q = 0,

p and q A and  B

z1 and  z2

∠AOB = θ ≠ 0 and OA = OB, where O

p2 = 4qcos2(θ/2).

151. Let  be a line the complex plane, where  is the

complex conjugate of b. If a point  i the re�ection of the point 

through the line then show that 

Watch Video Solution

b̄z + b(z̄) = c, b ≠ 0 b̄

z1 z2

c = z̄1b + z2 b̄

https://dl.doubtnut.com/l/_T5eaHog1a3zh
https://dl.doubtnut.com/l/_muEHcJx0tIL1
https://dl.doubtnut.com/l/_Hv2QlBNdUGYQ
https://dl.doubtnut.com/l/_RIMPJXZtUrVR


152. If  is an imaginary cube root of unity, then  is equal to

 (b)   (d) 

Watch Video Solution

ω (1 + ω − ω2)
7

128ω −128ω 128ω2 −128ω2

153. The value of   (b) 

 (c)  (d) 

Watch Video Solution

sum
13

∑
n= 1

(in + in+ 1), w h e r ei = √−1e q u a l s i

i − 1 − i 0

154. , �nd x and y.

Watch Video Solution

x + iy =

∣
∣ 
∣
∣

6i −3i 1

4 3i −1

20 3 i

∣
∣ 
∣
∣

155. about to only mathematics

https://dl.doubtnut.com/l/_RIMPJXZtUrVR
https://dl.doubtnut.com/l/_O8Cthsx9g4BE
https://dl.doubtnut.com/l/_HLadGyNePwtv
https://dl.doubtnut.com/l/_ejeByYmeccen
https://dl.doubtnut.com/l/_tnDW15D21vmm


Watch Video Solution

156. about to only mathematics

Watch Video Solution

157. If  then  equals  (b)  (d) 

(d) 

Watch Video Solution

arg(z) < 0, arg( − z) − a r g(z) π −π −
π

2
π

2

158. about to only mathematics

Watch Video Solution

159. about to only mathematics

Watch Video Solution

https://dl.doubtnut.com/l/_tnDW15D21vmm
https://dl.doubtnut.com/l/_3TfWOfTW6iGG
https://dl.doubtnut.com/l/_qPAnkvEdr33R
https://dl.doubtnut.com/l/_SneImJqyI195
https://dl.doubtnut.com/l/_CwH4tn0r6nFS


160. The complex numbers  satisfying 

are the vertices of triangle which is (1) of area zero (2) right angled

isosceles(3) equilateral (4) obtuse angled isosceles

Watch Video Solution

z1, z2 and z3 =
z1 − z3

z2 − z3

1 − i√3
2

161. Let  Then the value of the determinant 

 is  b.  c.  d. 

Watch Video Solution

ω = − + i .
1

2

√3
2

∣∣1111 − 1 − ω2ω21ω2ω4∣∣ 3ω 3ω(ω − 1) 3ω2 3ω(1 − ω)

162. about to only mathematics

Watch Video Solution

163. Let a complex number  be a rootof hte euation 

 are distinct primes. Show that either 

α, α ≠ 1,

zp+q − zp − zq + 1 = 0, wherep, q

https://dl.doubtnut.com/l/_CwH4tn0r6nFS
https://dl.doubtnut.com/l/_SejdmO3AXvNs
https://dl.doubtnut.com/l/_nGMBFYShCnJj
https://dl.doubtnut.com/l/_MLVSIl1VGGLx
https://dl.doubtnut.com/l/_u1R6Mw4n9Ed3


 , but not

both together.

Watch Video Solution

1 + α + α2 + + αp− 1 = 0 or 1 + α + α2 + + αq− 1 = 0

164. If  and  (where  then  is 0 (b) 

  (d) 

Watch Video Solution

|z| = 1 w =
z − 1

z + 1
z ≠ − 1), Re(w)

1

|z + 1|2

∣
∣
∣

∣
∣
∣
,

1

z + 1

1

|z + 1|2

√2

|z|1∣2

165. If  are two complex numbers such that 

then prove that 

Watch Video Solution

z1 and z2 |z1| < 1 < |z2|

∣
∣
∣

∣
∣
∣

< 1
1 − z1z̄2

z1 − z2

166. about to only mathematics

Watch Video Solution

https://dl.doubtnut.com/l/_u1R6Mw4n9Ed3
https://dl.doubtnut.com/l/_VI4GXK7MmOCT
https://dl.doubtnut.com/l/_4BcHC2qdmTS3
https://dl.doubtnut.com/l/_iCvhDLQGgYas


167. If  be an imaginary cube root of unity and

 then the least positive value of  is (a)  (b) 

(c)  (d) 

Watch Video Solution

ω( ≠ 1)

(1 + ω2)
n

= (1 + ω4)
n
, n 2 3

5 6

168. Find the centre and radius of the circle formed by all the points

represented by  satisfying the relation ,

where  are the constant complex numbers given by

.

Watch Video Solution

z = x + iy
∣
∣
∣

∣
∣
∣

= k(k ≠ 1)
z − α

z − β

α and β

α = α1 + iα2, β = β1 + iβ2

169.  are integers, not all simultaneously equal, and  is cube root

of unity  , then minimum value of  is  b.  c. 

d. 

Watch Video Solution

a, b, c ω

(ω ≠ 1) ∣∣a + bω + cω2∣∣ 0 1
√3
2

1
2

https://dl.doubtnut.com/l/_Yx9oiB89aczo
https://dl.doubtnut.com/l/_rXfqOOxUouOD
https://dl.doubtnut.com/l/_bjgFSlO54esg


170. The shaded region, where

is represented by Figure

 

 

 

 

 

Watch Video Solution

P = ( − 1, 0), Q = ( − 1 + √2, √2)R = ( − 1 + √2, − √2), S = (1, 0)

|z + 1| > 2, ∣ arg(z + 1) <
π

4

|z + 1| < 2, ∣ arg(z + 1) <
π

2

|z + 1| > 2, ∣ arg(z + 1) >
π

4

|z + 1| < 2, ∣ arg(z + 1) >
π

2

171. If one of the vertices of the square circumscribing the circle

 is , where  . Find the other vertices of the

square.

|z − 1| = √2 2 + √3i i = √−1

https://dl.doubtnut.com/l/_bjgFSlO54esg
https://dl.doubtnut.com/l/_RXtOd2Y7FOh7
https://dl.doubtnut.com/l/_urPVDbIk7lcR


Watch Video Solution

172. If  where  and  , satis�es the condition that 

 is a purely real, then the set of values of  is 

(b)  (c)  (d) None of these

Watch Video Solution

w = α + iβ, β ≠ 0 z ≠ 1

( )
w − ¯̄̄wz

1 − z
z |z| = 1, z ≠ 2

|z| = 1andz ≠ 1 z = z̄

173. A man walks a distance of 3 units from the origin towards the North-

East  direction.From there, he walks a distance of 4 units

towards the North-West  direction to reach a point  Then,

the position of  in the Argand plane is (a)  (b) 

 (d) 

Watch Video Solution

(N450E)

(N450W) P .

P 3e + 4i
iπ

4 (3 − 4i)e
iπ

4

(4 + 3i)e
iπ

4 (3 + 4i)e
iπ

4

174. If  then all the values of  lie on a line

not passing through the origin  the x-axis (d) the y-axis

|z| = 1andz ≠ ± 1,
z

1 − z2

|z| = √2

https://dl.doubtnut.com/l/_urPVDbIk7lcR
https://dl.doubtnut.com/l/_fdloY0vR2i2O
https://dl.doubtnut.com/l/_NgoYc3IJf8oR
https://dl.doubtnut.com/l/_h08lcHb9EDvp


Watch Video Solution

175. A particle  starts from the point  where  . It

moves �rst horizontally away from origin by 5 units and then vertically

away from origin by 3 units to reach a point  From  the particle

moves  units in the direction of the vector  and then it moves

through an angle  in anticlockwise direction on a circle with centre at

origin, to reach a point  The point  is given by  (b) 

 (d) 

Watch Video Solution

P z0 = 1 + 2i, i = √−1

z1. z1

√2 î + ĵ

π

2

z2. z2 6 + 7i −7 + 6i

7 + 6i −6 + 7i

176. Let , where . Then the value of 

 at  is

Watch Video Solution

z = cos θ + i sin θ i = √−1

15

∑
m= 1

Im(z2m− 1) θ = 2∘

https://dl.doubtnut.com/l/_h08lcHb9EDvp
https://dl.doubtnut.com/l/_6wQ2qnfGwzRB
https://dl.doubtnut.com/l/_jiuwEALxvHCf


177. Let  be a complex number where x and y are integers.

Then ther area of the rectangle whose vertices are the roots of the

equaiton .

Watch Video Solution

z = x + iy

z̄z3 + zz̄3 = 350

https://dl.doubtnut.com/l/_sVXOv32LjU6Z

