
MATHS

BOOKS - CHHAYA PUBLICATION MATHS (BENGALI

ENGLISH)

COMPLEX NUMBER

Example

1. Simplify : 

Watch Video Solution

2√−18 + 3√−50 − 6√−8

2. 

Watch Video Solution

(2√−5 + 3√−2)( − 3√−8 − √−20)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_oz5G9NWkAyFX
https://dl.doubtnut.com/l/_Ij1dHu5zUv8b
https://dl.doubtnut.com/l/_70Wwz1Iafymc


3. Simplify :

Watch Video Solution

(3√−1 + √−2) ÷ (2 − √−4)

4. Express  in the form A + iB (A and B are real numbers).

Watch Video Solution

( )
3

1 + i

1 − i

5. Find the modulus of each of the following complex quanties :

Watch Video Solution

−2√3 + 2√2i

6. Find the modulus of each of the following complex quantitiesm :

Watch Video Solution

(3 − 4i)( − 2 + √5i)

https://dl.doubtnut.com/l/_70Wwz1Iafymc
https://dl.doubtnut.com/l/_iZaRN696L6yt
https://dl.doubtnut.com/l/_0jP0xz7xU0er
https://dl.doubtnut.com/l/_axWK7avU6kGY
https://dl.doubtnut.com/l/_c8r9CwHtNCCY


7. Find The modulus of each of the following complex quantities :

Watch Video Solution

x − iy

−a + ib

8. Find The modulus of each of the following complex quantities :

Watch Video Solution

+
2

4 + 3i

1

3 − 4i

9. If  

Watch Video Solution

z1 = − 3 + 4i and z2 = 12 − 5i, show that,

¯̄¯̄¯̄¯̄¯̄¯̄z1 + z2 = ¯̄¯z1 + ¯̄¯z2

10. If 

W t h Vid S l ti

z1 = − 3 + 4i and z2 = 12 − 5i, show that,

|z1 + z2| < |z1| + |z2|

https://dl.doubtnut.com/l/_c8r9CwHtNCCY
https://dl.doubtnut.com/l/_tICd6QsAnFt4
https://dl.doubtnut.com/l/_DnRszPrY2tIS
https://dl.doubtnut.com/l/_I5Ocm9p0M9W4


Watch Video Solution

11. If  

Watch Video Solution

z1 = − 3 + 4i and z2 = 12 − 5i, show that, |z1z2| = |z1||z2|

12. If  

Watch Video Solution

z1 = − 3 + 4i and z2 = 12 − 5i, show that,
∣
∣
∣

∣
∣
∣

=
z1

z2

|z1|

|z2|

13. Find the amplitude and modulus of 

Watch Video Solution

i

1 − i

14. Find the amplitude and modulus of 

Watch Video Solution

√12 + 6( )
1 − i

1 + i

https://dl.doubtnut.com/l/_I5Ocm9p0M9W4
https://dl.doubtnut.com/l/_UshTTFr95qpM
https://dl.doubtnut.com/l/_c6HJhAPB7f5w
https://dl.doubtnut.com/l/_9z3RXca546wP
https://dl.doubtnut.com/l/_CUimR9aaLxSf
https://dl.doubtnut.com/l/_5rAcL2e1p0ni


15. Express  in modulus-amplitude form.

Watch Video Solution

(√ − i)

16. If  


Watch Video Solution

z = x + iy and |z − 1| + |z + 1| = 4, show that

3x2 + 4y2 = 12(i = √−1).

17. Find the arguments of

Watch Video Solution

z1 = √3 + i and z2 = − 1 − i√3 and hence,calculate arg(z1z2) and arg

18. Find the conjugate of 

Watch Video Solution

(x, y  are real).
x + iy

x − iy

https://dl.doubtnut.com/l/_5rAcL2e1p0ni
https://dl.doubtnut.com/l/_ZlK0EdJPrEd1
https://dl.doubtnut.com/l/_uttB9ajTUEOY
https://dl.doubtnut.com/l/_AdqskrltxzBD
https://dl.doubtnut.com/l/_ifOYe0cDKqaf


19. If a,b,x,y are real and  show that , 

Watch Video Solution

3√x + iy = a + ib

3√x − iy = a − ib

20. If a,b,x,y are real and  show that , 

 

Watch Video Solution

3√x + iy = a + ib

3√x − iy = a − ib + = 4(a2 − b2).
x

a

y

b

21. Find the square roots of 

Watch Video Solution

−1 + √−3

2

22. Find the square roots of -i

Watch Video Solution

https://dl.doubtnut.com/l/_ifOYe0cDKqaf
https://dl.doubtnut.com/l/_frr29y42BeMA
https://dl.doubtnut.com/l/_UfYzoicOoush
https://dl.doubtnut.com/l/_sWYjv1ZP068p
https://dl.doubtnut.com/l/_qSlwuYQJqEw1


23. Find the square roots of -i

Watch Video Solution

24. Find the square roots of '

Watch Video Solution

a + √a2 − 1(a2 < 1)

25. If  and the value of 

Watch Video Solution

x = − 1 + i√2 x4 + 4x3 + 6x2 + 4x + 9.

26.  is an imagianry cube root of unity, show that,

Watch Video Solution

ω

(1 − ω2)(1 − ω4)(1 − ω8)(1 − ω10) = 9

https://dl.doubtnut.com/l/_qSlwuYQJqEw1
https://dl.doubtnut.com/l/_1s43yjPxTb6z
https://dl.doubtnut.com/l/_V6TgY5ZKZQQk
https://dl.doubtnut.com/l/_COaBE7Upe80t


27.  is an imagianry cube root of unity, show that,

Watch Video Solution

ω

(ab + bcω + caω2)
2

+ (abω + bcω2 + ca)
2

+ (abω2 + bc + acω)
2

= 0

28. Factorise : 

Watch Video Solution

(x2 + y2)

29. Factorise : 

Watch Video Solution

x2 + xy + y2

30. Factorise : 

Watch Video Solution

a3 + b3 + c3 − 3abc

https://dl.doubtnut.com/l/_xJORoFs1vVjG
https://dl.doubtnut.com/l/_yvMVOwLEIBAb
https://dl.doubtnut.com/l/_yR7BkdscZDch
https://dl.doubtnut.com/l/_rKPanPtc59O5


31. If  is an imaginary cube root of unity, prove that,

Watch Video Solution

ω

(a + bω + cω2)
3

+ (a + bω2 + cω)
3

= (2a − b − c)(2b − c − a)(2c − a −

32. If a,b are real and  then show that, the equation 

 is satisfied by a real value of x.

Watch Video Solution

a2 + b2 = 1,

= a − ib
1 − ix

1 + ix

33. Express  as the sum of two squares.

Watch Video Solution

(x2 + a2)(y2 + b2)(z2 + c2)

34. If x,y are and  is conjugate of the complex quantity 

, find x and y.

Watch Video Solution

(3 + ix2y)

(x2 + y + i4)

https://dl.doubtnut.com/l/_Fo8LscCgjLDV
https://dl.doubtnut.com/l/_ZcBEjJSY1SwJ
https://dl.doubtnut.com/l/_n6F8XTzb3dqU
https://dl.doubtnut.com/l/_beCfQx4JMevj


35. If 

Watch Video Solution

x + iy = , prove that, x2 + y2 = 4x − 3.
3

2 + cos θ + sin θ

36. If  are two complex quantities, show that, 


Watch Video Solution

z1 and z2

|z1 + z2|2 + |z1 − z2|2 = 2[|z1|2 + |z2|2].

37. If z=x+iy and  find the position of the point z in the

Argand diagram.

Watch Video Solution

= 2,
|z − 3|

|z + 3|

38. Find the fourth root of (-7+24i).

Watch Video Solution

https://dl.doubtnut.com/l/_beCfQx4JMevj
https://dl.doubtnut.com/l/_bKqD9Hmk07Ml
https://dl.doubtnut.com/l/_zrEDUIHTWveI
https://dl.doubtnut.com/l/_WAfg0pjqDtN5
https://dl.doubtnut.com/l/_63MCVqx1Knw1


39. The points P,Q and R represent the complex numbers

 respectively in the z-plane. Show

that the triangle PQR is isoseceles.

Watch Video Solution

(√2 + i√2), (√3 + i) and (1 + i√3)

40. If  find the maximum and minimum values of .

Watch Video Solution

|z + 2| ≤ 2, |z|

41. For any complex number z, show that the minimum value of

 is 1.

Watch Video Solution

|z| + |z − 1|

https://dl.doubtnut.com/l/_63MCVqx1Knw1
https://dl.doubtnut.com/l/_Snxvs8ES0XQo
https://dl.doubtnut.com/l/_xuooavt36X4x
https://dl.doubtnut.com/l/_52a5Defh4NtB


42. If  are cube roots of p then for any a,b and c show

that  where  is an imaginary cube root of 1.

Watch Video Solution

p < 0 and α, β, γ

= ω2aα + bβ + cγ

aβ + bγ + cα
ω

43. If the vertices of an equilateral triangle be represented by the complex

numbers  on the Argand diagram, then prove that, 


Watch Video Solution

z1, z2, z3

z2
1 + z2

2 + z2
3 = z1z2 + z2z3 + z3z1.

44. For every real value of  determine the complex number which

will satisfy the equation 

Watch Video Solution

a > 0,

|z|
2

− 2iz + 2a(1 + i) = 0

https://dl.doubtnut.com/l/_NvWKDU6JDCLM
https://dl.doubtnut.com/l/_CcIGFW2OFzb0
https://dl.doubtnut.com/l/_mJMErrWO7Wo2


Exercise 4 Multiple Choice Type Questions

45. If the complex number z satisfies the equations

Watch Video Solution

= and = 1, findz.
|z − 12|

|z − 8i|

5

3

|z − 4|

|z − 8|

1. If 

A. 

B. 3+5i

C. 5+3i

D. 5-3i

Answer: A

Watch Video Solution

z̄ = − 3 + 5i  thenz =

−3 − 5i

https://dl.doubtnut.com/l/_HOo9SFFzQIpJ
https://dl.doubtnut.com/l/_w3kFsEzur0YI
https://dl.doubtnut.com/l/_WN56IZ6yIsLo


2. If 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

z = − 2 − √ − 5  thenz̄ =

−2 + √ − 5

2 − √ − 5

2 + √ − 5

−√5 + 2i

3. Which one is true ?

A. 

B. 

C. 

D. none of these

2 + 3i > 1 + 4i

3 + 3i > 6 + 2i

5 + 9i > 5 + 6i

https://dl.doubtnut.com/l/_WN56IZ6yIsLo
https://dl.doubtnut.com/l/_9AZxzSkfJkKm


Answer: D

Watch Video Solution

4. The modulus of fthe complex number  is

A. 2

B. -2

C. 3

D. -3

Answer: C

Watch Video Solution

(1 + √ − 8)

5. Let z be a complex number , if  then the

modulus- amplitiude form of z is z =

|z| = 3 and ampz = ( )
−π

4

https://dl.doubtnut.com/l/_9AZxzSkfJkKm
https://dl.doubtnut.com/l/_EszybgXJ3KHN
https://dl.doubtnut.com/l/_kEIpY2Nb2yPa


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4(cso − i sin )
π

4

π

4

4(cso + i sin )
π

4

π

4

3(cso − i sin )
π

4

π

4

3(cso + i sin )
π

4

π

4

6. The amplitue of the complex number z = - 2 is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

π

π

2

π

3

π

6

https://dl.doubtnut.com/l/_kEIpY2Nb2yPa
https://dl.doubtnut.com/l/_c9lDZZzlCDaO


7. The argument of the complex number z = 2i is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

π

π

2

π

3

π

6

8. If x , y are real and x + iy=0 then

A. x=0, y=1

B. x=1, y=0

C. x=1, y=1

https://dl.doubtnut.com/l/_c9lDZZzlCDaO
https://dl.doubtnut.com/l/_OOvfGrlQhnqQ
https://dl.doubtnut.com/l/_lFM2MmmNYn64


D. x=0, y=0

Answer: D

Watch Video Solution

9. The condition satisfied by  the imaginary ,cube root of unity is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ω

ω + ω2 = 1

ω3 = 0

1 + ω + ω2 = 0

ω2 = ω

10. If  is an imaginary cube root of unity and  then  =ω ω =
−1 + √3i

2
ω2

https://dl.doubtnut.com/l/_lFM2MmmNYn64
https://dl.doubtnut.com/l/_8Xln6ZipGD6z
https://dl.doubtnut.com/l/_bmeGthDpjjzt


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

−1 + √3i

2

1 − √3i

2

√3i

2

−1 − √3i

2

11. If  is an imaginary cube root of unity then which of the following is

the value of 

A. 0

B. 1

C. 

D. 

Answer: D

ω

ω242

ω

ω2

https://dl.doubtnut.com/l/_bmeGthDpjjzt
https://dl.doubtnut.com/l/_vnQsPg6pjbMU


Watch Video Solution

12. State which of the following is the value of 

A. 0

B. 1

C. i

D. 2

Answer: B

Watch Video Solution

(1 + i + i2 + i3 + i4)

[given, i = √−1].

13. Given (a+ib)(c+id) is a purely real quantity, then which of the following

conditions is true?

A. ac-bd=0

https://dl.doubtnut.com/l/_vnQsPg6pjbMU
https://dl.doubtnut.com/l/_MvIBRbiPpQVy
https://dl.doubtnut.com/l/_AMS9N6HfDuMU


B. bc=0

C. ad=0

D. bc+ad=0

Answer: D

Watch Video Solution

14. Given (a+ib)(x-iy) is a purely imaginary quantity, then which of the

following conditions is true?

A. ax+by=0

B. bx-ay=0

C. ax-by=0

D. bx+ay=0

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_AMS9N6HfDuMU
https://dl.doubtnut.com/l/_i5PHFGV8J3nI


15. Which of the following is the value of ampitude of the complex

number z=1 ?

A. 0

B. 

C. 

D. 

Answer: A

Watch Video Solution

π

2

π

−
π

2

16. Which of the following is the value of modulus of the complex

quantity 

A. 

B. 

?
1 − i

√5 − i√3

1

2√2

−
1

2

https://dl.doubtnut.com/l/_i5PHFGV8J3nI
https://dl.doubtnut.com/l/_57mQ3dMFZPw1
https://dl.doubtnut.com/l/_FN16NuXMkTE8


C. 

D. 

Answer: C

Watch Video Solution

1

2

1

√2

17. Which of the following statement is true?

A. Which of the following statement is true?

B. Which of the following statement is true?

C. The real part of a complex number cannot exceed its modulus.

D. If the sum of two complex quantities  is real then 

 are conjugate of each other.

Answer: C

View Text Solution

z1 and z2

z1 and z2

https://dl.doubtnut.com/l/_FN16NuXMkTE8
https://dl.doubtnut.com/l/_zN91EwcLYEkO
https://dl.doubtnut.com/l/_AmszvFqIgm5V


Exercise 4 Very Short Answer Type Questions

18. If  are conjugate complex number, then  will be

A. real

B. imaginary

C. positive integer

D. nagative integer.

Answer: A

Watch Video Solution

z1 and z2 z1 + z2

1. Do you think 4 as a complex number ? If so why ?

Watch Video Solution

2. If x,y are real and  find x and y .x + iy = − i( − 2 + 3i)

https://dl.doubtnut.com/l/_AmszvFqIgm5V
https://dl.doubtnut.com/l/_KLHOxnR2jFcX
https://dl.doubtnut.com/l/_PwLIhrXvjMHR


Watch Video Solution

3. If x,y are real and  find x and y .

Watch Video Solution

x + iy =
5

−3 + 4i

4. If  show that, 

Watch Video Solution

(1 + i)(2 + i)(3 + i)...(n + i) = a + ib

2 ⋅ 5 ⋅ 10...(n2 + 1) = a2 + b2.

5. Prove that, 

Watch Video Solution

= 1
|x − iy|

| − x + iy|

6. If  find , the conjugate of z in the form a + ib.

Watch Video Solution

z =
2 + i

−2 + i
z̄

https://dl.doubtnut.com/l/_PwLIhrXvjMHR
https://dl.doubtnut.com/l/_HZBgDHtyiEY7
https://dl.doubtnut.com/l/_T8RmzUmlcEou
https://dl.doubtnut.com/l/_bzfCrsVUyi7c
https://dl.doubtnut.com/l/_sT79GCkPYukD


7. Express in the form A+iB (A,B are real ) : 

Watch Video Solution

(1 − i)
3

8. Express in the form A+iB (A,B are real ) : 

Watch Video Solution

+
i

1 + i

1 + i

i

9. Express in the form A+iB (A,B are real ) : 

Watch Video Solution

(x2 + y2 ≠ 0)
x + iy

y − ix

10. Express in the form A+iB (A,B are real ) : 

Watch Video Solution

+
i

2 + i

3

1 = 4i

https://dl.doubtnut.com/l/_sT79GCkPYukD
https://dl.doubtnut.com/l/_7s5qkDmQh4xv
https://dl.doubtnut.com/l/_qNo9OAmG6sev
https://dl.doubtnut.com/l/_p3Jzbz67iu0N
https://dl.doubtnut.com/l/_I50yva4bwwVR


11. Express in the form A+iB (A,B are real ) : 

Watch Video Solution

√3 − i√2

2√3 − i√2

12. Express in the form A + iB (A,B are real ): 

Watch Video Solution

1

1 − cos θ − sin θ

13. Find the comjugate : 

Watch Video Solution

√−5 − 2

14. Find the comjugate : 

Watch Video Solution

2 − i√3 − √2

15. Find the comjugate : √−5 − 2

https://dl.doubtnut.com/l/_QLqv49AM11Ob
https://dl.doubtnut.com/l/_yrCkJqFjMIje
https://dl.doubtnut.com/l/_2xSdvC0y5xWG
https://dl.doubtnut.com/l/_lJltgfvhItWm
https://dl.doubtnut.com/l/_A4tJAZNwSFNo


Watch Video Solution

16. Simplify : 

Watch Video Solution

i + i2 + i3 + i4

1 + i

17. Simplify : 

Watch Video Solution

(1 + i3)(1 + )
2

(i4 + )
1

i

1

i4

18. Simplify : 

Watch Video Solution

(1 + i)2 + (1 − i)2

19. Simplify : 

Watch Video Solution

(1 + i) − 2 − (1 − i) − 2

https://dl.doubtnut.com/l/_A4tJAZNwSFNo
https://dl.doubtnut.com/l/_acVz4jOCzlyK
https://dl.doubtnut.com/l/_WZddCsCzkZcf
https://dl.doubtnut.com/l/_0dqmq3KrTemY
https://dl.doubtnut.com/l/_GfiUZqBD2YHX


20. Simplify : 

Watch Video Solution

( )
2

+ ( )
1 + i

1 + i

1 − i

1 + i2

21. If x, y real and  are conjugate of each other,

find x and y.

Watch Video Solution

(x − 3i) and ( − 2 + iy)

22. Find the least positive integral value of n so that  


[Hint : Note that 

Watch Video Solution

( )
n

= 1
1 + i

1 − i

( ) and i4 = 1]
1 + i

1 − i

23. Find the modulus : 

Watch Video Solution

2√2 − i√6

https://dl.doubtnut.com/l/_lV2bksgICmYT
https://dl.doubtnut.com/l/_Jnhy39bhzLqG
https://dl.doubtnut.com/l/_DKQjbNOIrpkc
https://dl.doubtnut.com/l/_NsCi2vljwXCY


24. Find the modulus : 

Watch Video Solution

(√5 + i√3)( − 2 + i)

25. Find the modulus : 

Watch Video Solution

1 − i

3 − 4i

26. Find the modulus : 

Watch Video Solution

2

1 + cos θ + i sin θ

27. Find the argument of each of the following complex numbers : 2-2i

Watch Video Solution

28. Find the argument of each of the following complex numbers : -3-3i

https://dl.doubtnut.com/l/_643d9MMcw1wU
https://dl.doubtnut.com/l/_KPBTi0J9ZbUc
https://dl.doubtnut.com/l/_3Rgmnv0FT7mL
https://dl.doubtnut.com/l/_AJmoP6zMwn5u
https://dl.doubtnut.com/l/_z5Y1QXbrwuk5


Watch Video Solution

29. Find the argument of each of the following complex numbers :

Watch Video Solution

(1 + i)(√3 + i)

30. Find the argument of each of the following complex numbers :

Watch Video Solution

√3 + i

−1 − i√3

31. If 

Watch Video Solution

a = , show thata6 + a4 + a2 + 1 = 0.
1 + i

√2

32. Find the cube roots of (-1) and 27.

https://dl.doubtnut.com/l/_z5Y1QXbrwuk5
https://dl.doubtnut.com/l/_EYUJph6o8Enh
https://dl.doubtnut.com/l/_Eu5q5hqHvgIY
https://dl.doubtnut.com/l/_oshAWFyq2Nuy
https://dl.doubtnut.com/l/_W6QbKY6MlIJ2


Exercise 4 Short Answer Type Question

Watch Video Solution

33. Factorise : 

Watch Video Solution

a2 + 1.

34. If ,  denote the cube roots of unity, find the roots of 

Watch Video Solution

ω, ω2

(x + 5)3 + 27 = 0.

1. Find all the roots of . Show that if  is a complex root of this

equation, the other complex root is  and 

Watch Video Solution

x3 − 1 = 0 ω

ω2 1 + ω + ω2 = 0.

https://dl.doubtnut.com/l/_W6QbKY6MlIJ2
https://dl.doubtnut.com/l/_dVjaJpSOgfRE
https://dl.doubtnut.com/l/_FMmUxR8fyBpT
https://dl.doubtnut.com/l/_dITzq8ZPZmUH
https://dl.doubtnut.com/l/_mYIQzgKbQUme


2. If  and a,b,x,y are real then show that, 

Watch Video Solution

√x − iy = a − ib

√x + iy = a + ib.

3. If  find the maximum and minimum values of 

being a complex number.

Watch Video Solution

|z + 5| ≤ 6, |z + 2|, z

4. If x,y are real and  are conjugate to

each other find x and y

Watch Video Solution

(y2x − 5i) and {4 + i(x + y2)}

5. If  


W t h Vid S l ti

z1 = 4 − 3i and z2 = − 12 + 5i, show that,

¯̄¯̄¯̄¯̄¯̄¯̄z1 + z2 = ¯̄¯z1 + ¯̄¯z2

https://dl.doubtnut.com/l/_mYIQzgKbQUme
https://dl.doubtnut.com/l/_p3Vx8cf26THJ
https://dl.doubtnut.com/l/_EnW7fFwvJHuE
https://dl.doubtnut.com/l/_VBrlwRwxCB7V


Watch Video Solution

6. If  


Watch Video Solution

z1 = 4 − 3i and z2 = − 12 + 5i, show that,

|z1 + z2| < |z1| + |z2|

7. If  


Watch Video Solution

z1 = 4 − 3i and z2 = − 12 + 5i, show that,

¯̄̄ ¯̄̄ ¯z1z2 = ¯̄¯z1 ⋅ ¯̄¯z2

8. If  


Watch Video Solution

z1 = 4 − 3i and z2 = − 12 + 5i, show that,

|z1z2| = |z1||z2|

https://dl.doubtnut.com/l/_VBrlwRwxCB7V
https://dl.doubtnut.com/l/_ItvwnOClHlWp
https://dl.doubtnut.com/l/_GLQq0zrpIj7Y
https://dl.doubtnut.com/l/_uiNIgJIICpEI


9. If  


Watch Video Solution

z1 = 4 − 3i and z2 = − 12 + 5i, show that,

∣
∣
∣

∣
∣
∣

=
z1

z2

|z1|

|z2|

10. If z=2-3i, express  in the form A+iB where A and B are real.

Watch Video Solution

1 − 2z

z − 3

11. If  find the value of 

Watch Video Solution

= A + iB(A, B  are real, i = √−1),
2 + i

2 − 3i

A2 + B2

12. If  find the value of 

Watch Video Solution

= A + iB(A, B  are real, i = √−1),
2 + i

2 − 3i

A2 + B2

https://dl.doubtnut.com/l/_XezVQgtWKyqY
https://dl.doubtnut.com/l/_9u66FGNT9g6D
https://dl.doubtnut.com/l/_Hmth2MBoLdba
https://dl.doubtnut.com/l/_4le8RuU48cZB


13. Express each of the following complex numbers in modulus-amlitude

form: 

Watch Video Solution

√3 + i

14. Express each of the following complex numbers in modulus-amlitude

form: 5-5i

Watch Video Solution

15. Express each of the following complex numbers in modulus-amlitude

form: 4i

Watch Video Solution

https://dl.doubtnut.com/l/_4le8RuU48cZB
https://dl.doubtnut.com/l/_PYseBF34gMX3
https://dl.doubtnut.com/l/_IMd6Z7EzLfnm
https://dl.doubtnut.com/l/_osUv3MptyGmK


16. Express each of the following complex numbers in modulus-amlitude

form: 

Watch Video Solution

( − 3 + 3i)(1 − i)

17. Express each of the following complex numbers in modulus-amlitude

form: 

Watch Video Solution

√3 − 1

1 − √3i

18. If a,b,c,d,x,y are real and  show that , 

Watch Video Solution

(a + ib)(c + id) = x + iy,

(a − ib)(c − id) = x − iy

19. If a,b,c,d,x,y are real and  show that , (a + ib)(c + id) = x + iy,

(ac − bd)
2

+ (ad + bc)
2

= x2 + y2

https://dl.doubtnut.com/l/_Z0NYlar9DdnJ
https://dl.doubtnut.com/l/_VFkYAGXpDKqe
https://dl.doubtnut.com/l/_Z14ycMFU6Yz9
https://dl.doubtnut.com/l/_PkQHFPOzgeaZ


Watch Video Solution

20. If  prove that, 

Watch Video Solution

= x + iy
a + ib

c + id
= x − iy

a − ib

c − id

21. If  prove that, 

Watch Video Solution

= x + iy
a + ib

c + id
= x2 + y2a2 + b2

c2 + d2

22. If 

Watch Video Solution

x + iy = √  prove that, (x2 + y2)
2

=
a + ib

c + id

a2 + b2

c2 + d2

23. If a,b,p,q are real and

'

Watch Video Solution

3√a − ib = p − iq  prove that  3√a + ib = p + iq.

https://dl.doubtnut.com/l/_PkQHFPOzgeaZ
https://dl.doubtnut.com/l/_7tuByNswnzsO
https://dl.doubtnut.com/l/_o69I3WmHrQiO
https://dl.doubtnut.com/l/_eUDlh1sWkOJC
https://dl.doubtnut.com/l/_sKWU5Qx1lfHR


24. If z=x+iy and  porve that 

Watch Video Solution

|z + 6| = |2z + 3|, x2 + y2 = 9.

25. If 

Watch Video Solution

z = x + iy and |2z − 1| = |z − 2|,  prove that  x2 + y2 = 1.

26. If

[x,y are real and ].

Watch Video Solution

z = x + iy and |2z + 1| = |z − 2i|, prove that  3(x2 + y2) + 4(x + y) =

I = √ − 1

27. If x=2+3i and y=2-3i then find the values of 

Watch Video Solution

x3 − y3

x3 + y3

https://dl.doubtnut.com/l/_sKWU5Qx1lfHR
https://dl.doubtnut.com/l/_naXjhcyDDVA9
https://dl.doubtnut.com/l/_8i64L2hDLQQt
https://dl.doubtnut.com/l/_a4P1FLfvNkk0
https://dl.doubtnut.com/l/_or9Bpww1n1DI


28. If x=2+3i and y=2-3i then find the values of : 

Watch Video Solution

x2 + xy + y2

x2 − xy + y2

29. Find the square roots : 7-24i

Watch Video Solution

30. Find the square roots : 16+30i

Watch Video Solution

31. Find the square roots : i

Watch Video Solution

https://dl.doubtnut.com/l/_or9Bpww1n1DI
https://dl.doubtnut.com/l/_CCWZbkEjs48I
https://dl.doubtnut.com/l/_OfUdINLmxqO5
https://dl.doubtnut.com/l/_YjqylvCdwbJp
https://dl.doubtnut.com/l/_v1NlSayOocCW


32. Find the square roots : 1-i

Watch Video Solution

33. Find the square roots : 

Watch Video Solution

1 + 2√ − 6

34. Find the square roots : 

Watch Video Solution

1 + i

1 − i

35. Find the square roots : 

Watch Video Solution

7 − 24i

3 + 4i

36. Find the square roots : x2 − 1 + 2ix

https://dl.doubtnut.com/l/_NlepXmYKLgQo
https://dl.doubtnut.com/l/_oVRXD49Nk8DP
https://dl.doubtnut.com/l/_HWmSlhWkueWI
https://dl.doubtnut.com/l/_DFzYRYUIumk0
https://dl.doubtnut.com/l/_H8sRoOSaoEzi


Watch Video Solution

37. Find the square roots : 

Watch Video Solution

1 + i√a4 − 1

38. Find the square roots : 

Watch Video Solution

x − i√x4 + x2 + 1

39. Find the square roots : 

Watch Video Solution

y + √y2 − x2(x62 > y2)

40. Find the square roots : 

Watch Video Solution

a2 + + 4i(a + ) − 2
1

a2

1

a

https://dl.doubtnut.com/l/_H8sRoOSaoEzi
https://dl.doubtnut.com/l/_c4xjh8JHy7us
https://dl.doubtnut.com/l/_BYQiHRsuFFE9
https://dl.doubtnut.com/l/_vS3bD8jmVd4v
https://dl.doubtnut.com/l/_CLMC9iT0oOGO


41. If 

Watch Video Solution

x√2 = 1 + √ − 1, find the value of x6 + x4 + x2 + 2.

42. Show that one value of 

Watch Video Solution

(√i + √ − i)is√2.

43. Prove that one value of 

Watch Video Solution

(1 + i)1 / 2 − (1 − i)1 / 2
isi√2(√2 − 1).

44. Show that one value of 

Watch Video Solution

(4 + 3i) − 1 / 2 + (4 − 3i) − 1 / 2
is .

3√2

5

https://dl.doubtnut.com/l/_k93y2NuTJDsg
https://dl.doubtnut.com/l/_BWskT35FFyoN
https://dl.doubtnut.com/l/_SH4YIGFMYukU
https://dl.doubtnut.com/l/_9rpSPfXLgXXa


45. If  be an imaginary cube root of unity, show that, 

Watch Video Solution

ω

(1 − ω)(1 − ω2)(1 − ω4)(1 − ω5) = 9

46. If  be an imaginary cube root of unity, show that

Watch Video Solution

ω

(1 + ω − ω2)(1 − ω + ω2) = 4

47. If  be an imaginary cube root of unity, show that

Watch Video Solution

ω

(3 + 3ω + 5ω2)
6

= (3 + 5ω + 3ω2)
6

= 64

48. If  be an imaginary cube root of unity, show that 

Watch Video Solution

ω = ω
xω2 + yω + z

xω + y + zω2

https://dl.doubtnut.com/l/_cirUlpwjV1eB
https://dl.doubtnut.com/l/_mo4gWX4yiOwB
https://dl.doubtnut.com/l/_8iS8Ae3lPDCM
https://dl.doubtnut.com/l/_sxlh2j9t4Ofh


49. If  be an imaginary cube root of unity, show that

Watch Video Solution

ω

(x + yω + zω2)
2

+ (xω + yω2 + z)
2

+ (xω2 + y + zω)
2

= 0

50. If  


Watch Video Solution

α = and β = , show that
−1 − √ − 3

2

−1 + √−3

2

α2 + αβ + β2 = 0.

51. Show that , 

Watch Video Solution

( )

19

+ ( )

19

= − 1.
−1 + √−3

2

−1 − √−3

2

52. If  are the complex cube roots of 1 show that, α and β

α4 + β4 + α− 1. β − 1 = 0.

https://dl.doubtnut.com/l/_sxlh2j9t4Ofh
https://dl.doubtnut.com/l/_uf4LxHzlbzCP
https://dl.doubtnut.com/l/_ZeyUa37D9KXk
https://dl.doubtnut.com/l/_mvbP6gFejPia
https://dl.doubtnut.com/l/_9MeYznhAV40Y


Watch Video Solution

53. Find the value of 

Watch Video Solution

√[ − 3 + √({ − 3 + √−3 + ...to infinity})]

54. If  be a complex cube root of unity and

 show that, 


Watch Video Solution

ω

x = α + β, y = α + βω, z = α + βω2,

x3 + y3 + z3 = 3(α3 + β3).

55. If 

are complex cube roots of unity, show that, 

Watch Video Solution

x = a + b, y = aα + bβ and z = aβ + bα  where  α and β

xyz = a3 + b3.

https://dl.doubtnut.com/l/_9MeYznhAV40Y
https://dl.doubtnut.com/l/_yeM3zxRnDFpZ
https://dl.doubtnut.com/l/_J24KCiXpsqmK
https://dl.doubtnut.com/l/_XT5wXBa49hhW
https://dl.doubtnut.com/l/_wZ1VmV1dRScS


Exercise 4 Long Answer Type Question

56. If  determine the position

of the point z in the complex plane.

Watch Video Solution

z = x + iy and |z − 1|
2

+ |z + 1|
2

= 4,

57. Factorise : 

Watch Video Solution

a2 − ab + b2

58. Factorise : 

Watch Video Solution

x3 + y3

1. If  show that 


h id l i

z1 = 1 + i√3 and z2 = √3 − i,

arg(z1z2) = argz1 + argz2

https://dl.doubtnut.com/l/_wZ1VmV1dRScS
https://dl.doubtnut.com/l/_7hc6kVp8xHZi
https://dl.doubtnut.com/l/_WqrfkUmccGP8
https://dl.doubtnut.com/l/_upwH8raBjZvQ


Watch Video Solution

2. If  show that 


Watch Video Solution

z1 = 1 + i√3 and z2 = √3 − i,

arg = argz1 − argz2.
z1

z2

3. If  then show that  are

tow complex conjugate numbers. '

Watch Video Solution

|z1| = |z2| and argz1 + argz2 = 0, z1 and z2

4. If  then show that 

Watch Video Solution

|z1| = |z2| = 1 and argz1 + argz2 = 0 z1 = 1

5. If 

Watch Video Solution

|z1| = |z2| and argz1~argz2 = π, show that  z1 + z2 = 0.

https://dl.doubtnut.com/l/_upwH8raBjZvQ
https://dl.doubtnut.com/l/_tMS2jjppszVq
https://dl.doubtnut.com/l/_i3HTQiV3fUdm
https://dl.doubtnut.com/l/_8v8zgjAc567X
https://dl.doubtnut.com/l/_foBe6VRyxtZu


Watch Video Solution

6. If

hence, calculate 

Watch Video Solution

z1 = (√3 − 1) + (√3 + 1)i and z2 = − √3 + i  find  argz1 and argz

arg(z1z2).

7. Find the values of x and y (real) for which the following equation is

satisfied 

Watch Video Solution

+ = i
(1 + i)x − 2i

3 + i

(2 − 3i)y + i

3 − i

8. If x,y,b and real, z=x+iy and  show that, 


Watch Video Solution

= ib,
z − i

z − 1

(x − )
2

+ (y − )
2

= .
1

2

1

2

1

2

https://dl.doubtnut.com/l/_foBe6VRyxtZu
https://dl.doubtnut.com/l/_8ASNTUX9RNkg
https://dl.doubtnut.com/l/_kQQB5HG7x9ff
https://dl.doubtnut.com/l/_rayvfyrgzBrE


9. If 

Watch Video Solution

x + iy = , show that  2x2 + 2y2 = 3x − 1.
2

3 + cos θ + i sin θ

10. If  show that one value of 

Watch Video Solution

y = √x2 + 6x + 8,

√1 + iy + √1 − iy[i = √−1]  is√2x + 8.

11. Factorise : 

Watch Video Solution

x2 + y2 + z2 − xy − yz − zx

12. prove that ,  if 

Watch Video Solution

(a + bω + cω2)
3

+ (a + bω2 + cω)
3

= 27abc

a + b + c = 0.

https://dl.doubtnut.com/l/_FS1wzfG36SOJ
https://dl.doubtnut.com/l/_EAEnRY6hgdlT
https://dl.doubtnut.com/l/_448KngAPwKQZ
https://dl.doubtnut.com/l/_H6sUiZY6eBVO
https://dl.doubtnut.com/l/_qRdMZVcgrKSL


13. Express each of the following expressions as the sum of two squares:

Watch Video Solution

(1 + x2)(1 + y2)

14. Express each of the following expressions as the sum of two squares:

Watch Video Solution

(a2 + b2)(c2 + d2)

15. Express each of the following expressions as the sum of two squares:

Watch Video Solution

(1 + x2)(1 + y2)(1 + z2)

16. If a,b are real and  then show that the equation

 is satisfied by a real value of x.

a2 + b2 = 1

= a − ib
√1 + x − i√1 − x

√1 + x + i√1 − x

https://dl.doubtnut.com/l/_qRdMZVcgrKSL
https://dl.doubtnut.com/l/_O0aa4IxjGj8h
https://dl.doubtnut.com/l/_sCwg8fm9NGOv
https://dl.doubtnut.com/l/_IvdZ8KsjGtqn


Watch Video Solution

17. If , show that  is a purely

imaginary quantity.

Watch Video Solution

z = x + iy and |z| = 1 (z ≠ − 1)
z − 1

z + 1

18. If  be any two non-zero complex numbers such that 

 then prove that, .

Watch Video Solution

z1 and z2

|z1 + z2| = |z1| + |z2| argz1 = argz2

19. If  be the real positive cube root and  be the complex cube roots

of m, a real positive number, then for any x,y,z show that

 where  is a complex cube root of unity.

Watch Video Solution

α β, γ

= ω2xβ + yγ + zα

xγ + yα + zβ
ω

https://dl.doubtnut.com/l/_IvdZ8KsjGtqn
https://dl.doubtnut.com/l/_WmDvOwoHDm5t
https://dl.doubtnut.com/l/_DMOQCmBVfOHo
https://dl.doubtnut.com/l/_MSEpfpvuT0p6
https://dl.doubtnut.com/l/_olMMNUHfmuWn


20. If  show that the locus of z in the complex plane is a

circle.

Watch Video Solution

arg = ,
z − 1

z + 1

π

4

21. In the complex plane, the vertices of an equlitateral triangle are

represented by the complex numbers  prove that, 


Watch Video Solution

z1, z2 and z3

+ + = 0
1

z1 − z2

1

z2 − z3

1

z3 − z1

22. Show that the area of the triangle on the Argrand Diagram formed by

the complex numbers z,iz and 

Watch Video Solution

z + iz  is |z|2.
1
2

23. If

z2
1 + z2

2 + z2
3 − z1z3 − z1z2 − z2z3 = 0  prove that  |z2 − z3| = |z3 − z1

https://dl.doubtnut.com/l/_olMMNUHfmuWn
https://dl.doubtnut.com/l/_UNvCIQNNg9Sw
https://dl.doubtnut.com/l/_z23rc1JhXdoA
https://dl.doubtnut.com/l/_2Xw7bY1C0bS9


are complex numbers.

Watch Video Solution

24. Solve  (z being a complex number)

Watch Video Solution

z̄ = iz2

25. Solve :  (z being a complex number)

Watch Video Solution

|z| + z = 2 + i

26. If z=x+iy then show that 

Watch Video Solution

|x| + |y| ≤ √2|x + iy|.

27. Let z=x+iy and  If  show the in the complex plane

the point z lies on the real axis.

ω = .
1 − iz

z − i
|ω| = 1

https://dl.doubtnut.com/l/_2Xw7bY1C0bS9
https://dl.doubtnut.com/l/_eD7WUQvqOY1W
https://dl.doubtnut.com/l/_58PF5kPOV66A
https://dl.doubtnut.com/l/_TXXvwi2I1vm6
https://dl.doubtnut.com/l/_Nys8Ib1FlP7f


Sample Question For Competitive Exams Multiple Corrrect Answer Type

Watch Video Solution

1. If 

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

amp(z1z2) = 0 and |z1| = |z2| = 1, then

z1 + z2 = 0

z1 + z2 = 1

z1 = ¯̄¯z2

z1 + ¯̄¯z2 = 0

2. The values of  are

A. 

( − 1)
1
3

√3 − i

2

https://dl.doubtnut.com/l/_Nys8Ib1FlP7f
https://dl.doubtnut.com/l/_HRecv3wPP1Yx
https://dl.doubtnut.com/l/_PIqTQmUAIGHl


B. 

C. 

D. 

Answer: A::C

Watch Video Solution

√3 + i

2

−√3 − i

2

−√3 + i

2

3. If  then the principal value of arg z will

be

A. 

B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

z = (√5 − 12i + √−5 − 12i),

−
π

4

π

4

3π

4

−
3π

4

https://dl.doubtnut.com/l/_PIqTQmUAIGHl
https://dl.doubtnut.com/l/_wfggrOKeV555


4. What will be the least positive intergal value of n such that 

be a positive intergal value

Watch Video Solution

( )
n2i

1 + i

5. The value of  will be

Watch Video Solution

i592 + i590 + i586 + i584

i582 + i580 + i578 + i576 + i574

6. Consider the complex number  


The value of  for which z is purely imagianry is

A. 

B. 

C. 

D. none of these

z =
1 − i sin θ

1 + i sin θ

θ

nπ − , n ∈ I
π

4

nπ + , n ∈ I
π

4

nπ, n ∈ I

https://dl.doubtnut.com/l/_wfggrOKeV555
https://dl.doubtnut.com/l/_e8DRoIWr720l
https://dl.doubtnut.com/l/_KxIIQvZANg6G
https://dl.doubtnut.com/l/_9KucCdsaaowO


Answer: D

Watch Video Solution

7. Consider the complex number  


If argument of z is , then

A.  only

B.  only

C. both 

D. none of these

Answer: C

Watch Video Solution

z =
1 − i sin θ

1 + i cos θ
π

4

θ = nπ, n ∈ I

θ = (2n + 1) , n ∈ I
π

2

θ = nπ and θ = (2n + 1) , n ∈ I
π

2

8. Consider the equation  


If  then z has

az + bz̄ + c = 0  where  a, b, c ∈ Z

|a| = |b| and ¯̄̄¯ac ≠ ¯̄¯bc,

https://dl.doubtnut.com/l/_9KucCdsaaowO
https://dl.doubtnut.com/l/_XcVTEG1ndrW4
https://dl.doubtnut.com/l/_xMyd68Vg9c0V


A. infinite solutions

B. no solutions

C. finite solutions

D. cannot say anything

Answer: B

Watch Video Solution

9. Consider the equation  


If  represents

A. an ellipse

B. a circle

C. a point

D. a striaght line

Answer: D

az + ¯̄̄¯bz + c = 0  where  a, b, c ∈ Z

|a| = |b| ≠ 0 and āc = b̄c, then  az + bz̄ + c = 0

https://dl.doubtnut.com/l/_xMyd68Vg9c0V
https://dl.doubtnut.com/l/_3tX7X0xQ4qdh


Watch Video Solution

10. Let fourth roots of unity be  respectively. 


Statement - I:  


Statement - II: 

A. Statement -I is true, Statement-II is true and Statement-II is a

correct explanation for Statement-I.

B. Statement-I is true, Statement-II is true but Statement-II is not a

correct explanation of Statement-I.

C. Statement-I is true, Statement-II is false.

D. Statement-I is false, Statement-II is true.

Answer: B

Watch Video Solution

z1, z2, z3 and z4

z2
1 + z2

2 + z2
3 + z2

4 = 0

z1 + z2 + z3 + z4 = 0

https://dl.doubtnut.com/l/_3tX7X0xQ4qdh
https://dl.doubtnut.com/l/_z7WQfVWecv6B


Sample Question For Competitiveexams Multiple Corrrect Answer Type

11. Statement-I: If n si an odd interger greater then 3 but not a multiple of

3 , then  is divisible by  


Statement - II: if n is an odd interger greater than 3 but not a multilpe of

3, we have 

A. Statement -I is true, Statement-II is true and Statement-II is a

correct explanation for Statement-I.

B. Statement-I is true, Statement-II is true but Statement-II is not a

correct explanation of Statement-I.

C. Statement-I is true, Statement-II is false.

D. Statement-I is false, Statement-II is true.

Answer: C

View Text Solution

(x + 1)n − xn − 1 x3 + x2 = x.

1 + ωn + ω2n = 0.

https://dl.doubtnut.com/l/_OQVl4mpB56ce
https://dl.doubtnut.com/l/_3ooDUkIl2zqW


1. If  then the values of Re(z) will be

A. 2

B. 

C. 

D. 4

Answer: A::D

Watch Video Solution

|z − 3| = min {|z − 1|, |z − 5|},

5

2

7
2

2. The solution of the equation  are

A. 

B. 

C. 

D. 

x2 − (3√2 − 2i)x − 6√2i = 0

3√2

−2√2

−2i

2i

https://dl.doubtnut.com/l/_3ooDUkIl2zqW
https://dl.doubtnut.com/l/_8GoDqbENrHfb


Answer: A::C

Watch Video Solution

3. If  and iz are three complex nubers on a plane which forms a

triangle of area 18 sq. Units, then the value of `

View Text Solution

z, z + iz

4. If  be three cube roots of 1 and 

,

then the value of K is

Watch Video Solution

1, α and α2

x = a + b, ya + bα, z = a + bα2 and x3 + y3 + z3 = K(a3 + b3)

5. If  then the value of  will be

Watch Video Solution

iz2 − z̄ = 0, |z|

https://dl.doubtnut.com/l/_8GoDqbENrHfb
https://dl.doubtnut.com/l/_IW6ZLj7QmtMi
https://dl.doubtnut.com/l/_tyBOtwGXsHXQ
https://dl.doubtnut.com/l/_96scUvKPc5Hx


6. Consider the complex number  


The value of  for nuber z is purely real is

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

z =
1 − i sin θ

1 + i cos θ

θ

nπ − , n ∈ I
π

4

nπ + , n ∈ I
π

4

nπ, n ∈ I

7. Consider the equation  


If  then z represents

A. a circle

B. straight line

C. one point

az + bz̄ + c = 0  where  a, b, c ∈ Z

|a| ≠ |b|,

https://dl.doubtnut.com/l/_x1XE8YufN1en
https://dl.doubtnut.com/l/_C7pbwpXIMWxg


D. ellipse

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_C7pbwpXIMWxg

