
MATHS

BOOKS - SURA MATHS (TAMIL ENGLISH)

COMPLEX NUMBERS

Exercise 2 1

1. Simplify the following: 

Watch Video Solution

i1947 + i1950

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ipie7HXKaAyX


2. Simplify the following: 

Watch Video Solution

i1948 + i − 1869

3. Simplify the following: 

Watch Video Solution

12

∑
n − 1

in

4. Simplify the following: 

Watch Video Solution

i59 +
1

i59

https://dl.doubtnut.com/l/_udpU0mNNcDF3
https://dl.doubtnut.com/l/_T2sVcDCgiXtP
https://dl.doubtnut.com/l/_216YHQvzq3CK


Exercise 2 2

5. Simplify the following: 

 

Watch Video Solution

i i2i3……i2000

6. Simplify the following: 

Watch Video Solution

10

∑
n − 1

in + 50

https://dl.doubtnut.com/l/_216YHQvzq3CK
https://dl.doubtnut.com/l/_zLHpQNc2sk0G
https://dl.doubtnut.com/l/_oAfpgLmXhcE0


1. Evaluate the following if z = 5 -2i and w = -1 + 3i 

z + w

Watch Video Solution

2. Evaluate the following if z = 5 -2i and w = -1 + 3i 

z - iw

Watch Video Solution

3. Evaluate the following if z = 5 -2i and w = -1 + 3i 

2z + 3w

Watch Video Solution

https://dl.doubtnut.com/l/_Qb4d4ECWqfsb
https://dl.doubtnut.com/l/_hKWtamhFAreV
https://dl.doubtnut.com/l/_SmIYJVM9Oc7Z


4. Evaluate the following if z = 5 -2i and w = -1 + 3i 

zw

Watch Video Solution

5. Evaluate the following if z = 5 -2i and w = -1 + 3i 

Watch Video Solution

z2 + 2zw + w2

6. Evaluate the following if z = 5 -2i and w = -1 + 3i 

Watch Video Solution

(z + w)2

https://dl.doubtnut.com/l/_SmIYJVM9Oc7Z
https://dl.doubtnut.com/l/_K27otKgZHjP9
https://dl.doubtnut.com/l/_X8rcuVxX26bH
https://dl.doubtnut.com/l/_gK1suXrcx0OC


7. Given the complex number z = 2 +3i, represent the

complex numbers in Argand diagram. 

z, iz, and z + iz

Watch Video Solution

8. Given the complex number z = 2 +3i, represent the

complex numbers in Argand diagram. 

z, -iz, and z - iz.

Watch Video Solution

https://dl.doubtnut.com/l/_gK1suXrcx0OC
https://dl.doubtnut.com/l/_GyXaGPxXFHrK
https://dl.doubtnut.com/l/_bo8mKPXeownQ


Exercise 2 3

9. Find the values of the real numbers x and y, if the

complex numbers 

(3 - i) x - (2-i) y + 2i + 5 and 2x + (-1 + 2i)y + 3 + 2i are

equal

Watch Video Solution

1. If  1 - 3i,  = -4i and  = 5, show that 


Watch Video Solution

z1 = z2 z3

(z1 + z2) + z3 = z1 + (z2 + z3)

https://dl.doubtnut.com/l/_wL53dEXBLzXa
https://dl.doubtnut.com/l/_bCPJqVkDOSug
https://dl.doubtnut.com/l/_sQ4ZtYAD8L71


2. If  1 - 3i,  = -4i and  = 5, show that 


Watch Video Solution

z1 = z2 z3

(z1z2)z3 = z1(z2z3)

3. If -7i, and 4i, show that 


Watch Video Solution

z1 = 3, z2 = z3 = 5 +

z1(z2 + z3) = z1z2 + z1z3

4. If -7i, and 4i, show that 


Watch Video Solution

z1 = 3, z2 = z3 = 5 +

(z1 + z2)z3 = z1z3 + z2z3

https://dl.doubtnut.com/l/_sQ4ZtYAD8L71
https://dl.doubtnut.com/l/_jjRKldRfdnEd
https://dl.doubtnut.com/l/_Qa1RNPplryxZ


Exercise 2 4

5. If + I, find

the additive and multiplicative inverse of .

Watch Video Solution

z1 = 2 + 5i, z2 = − 3 − 4i, and z3 = 1

z1, z2 and z3

1. Write in the rectangular form 

Watch Video Solution

¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯(5 + 9i) + (2 − 4i)

https://dl.doubtnut.com/l/_MwJHxkuYf6FK
https://dl.doubtnut.com/l/_hEaD866xXmIT


2. Write in the rectangular form 

Watch Video Solution

10 − 5i

6 + 2i

3. Write in the rectangular form 

Watch Video Solution

¯̄3̄i +
1

2 − i

4. If z = x + iy, find in rectangular form.

Re

Watch Video Solution

( )
1

z

https://dl.doubtnut.com/l/_g8Uf5sST2Itb
https://dl.doubtnut.com/l/_fPrPfuJoFqAM
https://dl.doubtnut.com/l/_WcoWVfHBLVvS


5. If z = x + iy, find in rectangular form.

Re

Watch Video Solution

(¯̄¯iz)

6. If z = x + iy, find in rectangular form.

Im (3z +  - 4i)

Watch Video Solution

4z̄

7. If  and  + 3i, find the inverse of 

.

Watch Video Solution

z1 = 2 − i z2 = − 4

z1z2 and
z1

z2

https://dl.doubtnut.com/l/_WcoWVfHBLVvS
https://dl.doubtnut.com/l/_xlOFIIssi4FB
https://dl.doubtnut.com/l/_RrCFA006j0t0
https://dl.doubtnut.com/l/_luuYVbv67o3q


Watch Video Solution

8. The complex numbers u, v and w are related by

. If v = 3 -4i and w = 4 + 3i , find u in

rectangular form.

Watch Video Solution

= +
1

u

1

v

1

w

9. Prove the following properties: 

z is real if and only if z = 

Watch Video Solution

z̄

https://dl.doubtnut.com/l/_luuYVbv67o3q
https://dl.doubtnut.com/l/_x8b2WVPrvpcE
https://dl.doubtnut.com/l/_ZHnrKDLZjLOR


10. Prove the following properties: 

Re(z) =  and Im(z) = 

Watch Video Solution

z + z̄

2
z − z̄

2i

11. Find the least value of the positve interger n for

which  


real

Watch Video Solution

(√3 + i)
n

12. Find the least value of the positve interger n for

which  
(√3 + i)
n

https://dl.doubtnut.com/l/_IScYSuY8nsRy
https://dl.doubtnut.com/l/_hvBu9L5KC9Ze
https://dl.doubtnut.com/l/_ayyAyhGqlxZH


purely imaginary.

Watch Video Solution

13. Show that 

is purely imaginary.

Watch Video Solution

(2 + i√3)
10

− (2 − i√3)
10

14. Show that 

 is real.

Watch Video Solution

( )
12

+ ( )
12

19 − 7i

9 + i

20 − 5i

7 − 6i

https://dl.doubtnut.com/l/_ayyAyhGqlxZH
https://dl.doubtnut.com/l/_fcVI9xW5DwgP
https://dl.doubtnut.com/l/_KtiAgBz3VGYK


Exercise 2 5

1. Find the modulus of the complex number 

Watch Video Solution

2i

3 + 4i

2. Find the modulus of the complex number 

Watch Video Solution

+
2 − i

1 + i

1 − 2i

1 − i

3. Find the modulus of the complex number 

(1 − i)10

https://dl.doubtnut.com/l/_1Us6BM6dMas2
https://dl.doubtnut.com/l/_Qpdp6MTphygN
https://dl.doubtnut.com/l/_MZpgZJmzsJLh


Watch Video Solution

4. Find the modulus of the complex number 

2i(3 - 4i)(4 - 3i)

Watch Video Solution

5. For any two complex number , such that 

, then show that 

 is real number.

Watch Video Solution

z1 and z2

|z1| = |z2| = 1 and z1z2 ≠ − 1

z1 + z2

1 + z1z2

https://dl.doubtnut.com/l/_MZpgZJmzsJLh
https://dl.doubtnut.com/l/_eS66l6vgD0IQ
https://dl.doubtnut.com/l/_1OHeyTHDoPYm


6. Which one of the points 10 - 8i, 11 + 6i is closest to 1 +

i.

Watch Video Solution

7. If |z| = 3, show that 7  13.

Watch Video Solution

≤ |z + 6 − 8i| ≤

8. If |z| = 1, show that 2 

Watch Video Solution

≤ ∣∣z
3 − 3∣∣ ≤ 4.

https://dl.doubtnut.com/l/_CG8vsXDE2KLo
https://dl.doubtnut.com/l/_xyUkDJqwLgQB
https://dl.doubtnut.com/l/_y8EK3p3xwOx4


9. If  = 2. show that the greatest and least value

of |z| are  - 1 respectively.

Watch Video Solution

∣
∣
∣
z =

∣
∣
∣

2

z

√3 + 1 and √3

10. If  are three complex numbers such

that 

show that .

Watch Video Solution

z1, z2, and z3

|z1| = 1,   |z2| = 2,   |z3| = 3 and |z1 + z2 + z3| = 1,

|9z1z2 + 4z1z3 + z2z3| = 6

https://dl.doubtnut.com/l/_NXtqdboRntW6
https://dl.doubtnut.com/l/_ZqrQwRRKLPkH


11. If the area of the triangle formed by the vertices z, iz,

and z + iz is 50 square units, find the value of |z|.

Watch Video Solution

12. Show that the equation  = 0 has five

solutions.

Watch Video Solution

z3 + 2z̄

13. Find the square roots of 

(i) 4 + 3i

Watch Video Solution

https://dl.doubtnut.com/l/_ckUKf0eoUaCm
https://dl.doubtnut.com/l/_ngkAKJdpXCCb
https://dl.doubtnut.com/l/_Loi2pHKI9S2H


Exercise 2 6

14. Find the square roots of 

- 6 + 8i

Watch Video Solution

15. Find the square roots of 

- 5 - 12i.

Watch Video Solution

https://dl.doubtnut.com/l/_Loi2pHKI9S2H
https://dl.doubtnut.com/l/_YdhwnMX2y0cB
https://dl.doubtnut.com/l/_JoDQGi1jGYVt


1. If z = x + iy is a complex number such that  = 1

show that the locus of z is real axis.

Watch Video Solution

∣
∣
∣

∣
∣
∣

z − 4i

z + 4i

2. If z = + iy is complex number such that Im  =

0, show that the locus of z is 

 = 0.

Watch Video Solution

( )
2z + 1

iz + 1

2x2 + 2y2 + x − 2y

3. Obtain the Cartesian form of the locus of z = x + iy in

each of cases: 

https://dl.doubtnut.com/l/_GJG46THmZ0x5
https://dl.doubtnut.com/l/_Nx0UqEuuQTX0
https://dl.doubtnut.com/l/_1djfxeW6sHlW


 = 3

Watch Video Solution

[Re(iz)]2

4. Obtain the Cartesian form of the locus of z = x + iy in

each of cases: 

Im[1 - i) z + 1] = 0

Watch Video Solution

5. Obtain the Cartesian form of the locus of z = x + iy in

each of cases: 

|z + i| = |z - 1|

Watch Video Solution

https://dl.doubtnut.com/l/_1djfxeW6sHlW
https://dl.doubtnut.com/l/_C2BULcKFfkeN
https://dl.doubtnut.com/l/_mXID3oMp9eJa


6. Obtain the Cartesian form of the locus of z = x + iy in

each of cases: 

Watch Video Solution

z̄ = z − 1

7. Show that the equations represent a circle, and , find

its centre and radius. 

| z - 2 - i|=3

Watch Video Solution

https://dl.doubtnut.com/l/_mXID3oMp9eJa
https://dl.doubtnut.com/l/_3jWAadXt9MtH
https://dl.doubtnut.com/l/_XvcWGNT0CAfh


8. Show that the equations represent a circle, and , find

its centre and radius. 

|2z + 2 - 4i| = 2

Watch Video Solution

9. Show that the equations represent a circle, and , find

its centre and radius. 

|3z - 6 + 12i| = 8

Watch Video Solution

https://dl.doubtnut.com/l/_N8htuQ6PUfPi
https://dl.doubtnut.com/l/_C4u60bPJyixg


Exercise 2 7

10. Obtain the Cartesian equation for the locus of z = x +

iy in each of the cases: 

|z - 4 | = 16

Watch Video Solution

11. Obtain the Cartesian equation for the locus of z = x +

iy in each of the cases: 

 = 16

Watch Video Solution

|z − 4|2 − |z − 1|2

https://dl.doubtnut.com/l/_NGiA4xRQhh6J
https://dl.doubtnut.com/l/_zd5MrNb9niA0
https://dl.doubtnut.com/l/_yPf559Y6uFdt


1. Write in polar form of the complex numbers.

2 + 

Watch Video Solution

i2√3

2. Write in polar form of the complex numbers.

3 - i 

Watch Video Solution

√3

3. Write in polar form of the complex numbers.

Watch Video Solution

−2 − 2i

https://dl.doubtnut.com/l/_yPf559Y6uFdt
https://dl.doubtnut.com/l/_0nzcdAJIqnYa
https://dl.doubtnut.com/l/_cFnSwATcSQpG


4. Write in polar form of the complex numbers.

Watch Video Solution

i − 1

cos  + i sin  π

3
π

3

5. Find the rectangular form of the complex numbers. 

Watch Video Solution

(cos  + i sin  )(cos  + i sin  )
π

6

π

6

π

12
π

12

6. Find the rectangular form of the complex numbers. 

Watch Video Solution

cos  − i sin  π

6
π

6

2(cos  + i sin  )π

3
π

3

https://dl.doubtnut.com/l/_5wBxURDxPrHC
https://dl.doubtnut.com/l/_YCfQ5UPBRFMo
https://dl.doubtnut.com/l/_diwbB8xoJsYn


7. Given  = a + ib,

show that 

Watch Video Solution

(x1 + iy1)(x2 + iy2)…(xn + iyn)

(x2
1 + y2

1)(x2
2 + y2

2)(x2
3 + y2

3)…(x2
n + y2

n) = a2 + b2

8. Given  = a + ib,

show that 

Watch Video Solution

(x1 + iy1)(x2 + iy2)…(xn + iyn)

n

∑
r= 1

tan− 1 = tan− 1( ) + 2kπ,  k ∈ Z
yr

xr

b

a

https://dl.doubtnut.com/l/_diwbB8xoJsYn
https://dl.doubtnut.com/l/_gddicIaDOJ8o
https://dl.doubtnut.com/l/_EwjsiDHzTvgp


9. If  = cos , show that z = i tan .

Watch Video Solution

1 + z

1 − z
2θ + i sin 2θ θ

10. If cos 

, show that 

 and

Watch Video Solution

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

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

11. If ,

show that 

W h Vid S l i

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

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

https://dl.doubtnut.com/l/_tHwo6hFt7P0Q
https://dl.doubtnut.com/l/_vV3GQFr0DSjK
https://dl.doubtnut.com/l/_edANQKrHFhS0


Exercise 2 8

Watch Video Solution

12. If z = x + iy and arg . Show that 

.

Watch Video Solution

( ) =
z − i

z + 2

π

4

x2 + y2 + 3x − 3y + 2 = 0

1. If  1 is a cube root of unity, show that 

Watch Video Solution

ω ±

+ = − 1
a + bω + cω2

b + cω + aω2

a + bω + cω2

c + aω + bω2

https://dl.doubtnut.com/l/_edANQKrHFhS0
https://dl.doubtnut.com/l/_eqgqhtDr5w4L
https://dl.doubtnut.com/l/_j1qQp9KR6B3o
https://dl.doubtnut.com/l/_MmPiui3BxFMR


2. Show that  +

Watch Video Solution

( + )

5
√3

2

i

2
( − )

5

= − √3
√3

2

i

2

3. Find the value of .

Watch Video Solution

( )

10
1 + sin + i cosπ

10
π

10

1 + sin − i cosπ

10
π

10

4. If 2 cos  = x +  and 2 cos  = y + , show that 


Watch Video Solution

α
1

x
β

1

y

+ = 2 cos(α − β)
x

y

y

x

https://dl.doubtnut.com/l/_MmPiui3BxFMR
https://dl.doubtnut.com/l/_RgOf8gQ6emxw
https://dl.doubtnut.com/l/_5zX6ScfhHoAf


5. If 2 cos  = x +  and 2 cos  = y + , show that 


Watch Video Solution

α
1

x
β

1

y

xy − = 2i sin(α − β)
1

xy

6. If 2 cos  = x +  and 2 cos  = y + , show that 


Watch Video Solution

α
1

x
β

1

y

− = 2i sin(mα − nβ)
xm

yn

yn

xm

7. If 2 cos  = x +  and 2 cos  = y + , show that 


Watch Video Solution

α
1

x
β

1

y

xmyn + = 2 cos(mα + nβ)
1

xmyn

https://dl.doubtnut.com/l/_UqHOypJoictn
https://dl.doubtnut.com/l/_u7x2UMaHi5cp
https://dl.doubtnut.com/l/_tVc61rs8YDu5


8. Solve the equation  = 0

Watch Video Solution

z3 + 27

9. If  is a cube root of unity, show that the roots of

the equation  are 

.

Watch Video Solution

ω ≠ 1

(z − 1)3 + 8 = 0 −1, 1 − 2ω, 1 − 2ω2

10. Find the value of 

Watch Video Solution

8

∑
k = 1

(cos + i )
2kπ

9
sin 2kπ

9

https://dl.doubtnut.com/l/_tVc61rs8YDu5
https://dl.doubtnut.com/l/_xug9bVkKcEMu
https://dl.doubtnut.com/l/_OPxJZnrTVClW
https://dl.doubtnut.com/l/_JkH8wSn8HMa9


11. If  1 is a cube root of unity, show that 


Watch Video Solution

ω ±

(1 − ω + ω2)
6

+ (1 + ω − ω2)
6

= 128

12. If  1 is a cube root of unity, show that 


 = 1

Watch Video Solution

ω ±

(1 + ω)(1 + ω2)(1 + ω4)(1 + ω8)…(1 + ω211

)

13. If z = 2 - 2i, find the rotation of z by  radians in the

counter clockwise direction about the origin when 

θ

θ =
π

3

https://dl.doubtnut.com/l/_JkH8wSn8HMa9
https://dl.doubtnut.com/l/_lNYtH7GTOIbm
https://dl.doubtnut.com/l/_zbAvdHBiPMt5
https://dl.doubtnut.com/l/_CR02yGN4ulmt


Watch Video Solution

14. If z = 2 - 2i, find the rotation of z by  radians in the

counter clockwise direction about the origin when 

Watch Video Solution

θ

θ =
2π

3

15. If z = 2 - 2i, find the rotation of z by  radians in the

counter clockwise direction about the origin when 

Watch Video Solution

θ

θ =
3π

2

https://dl.doubtnut.com/l/_CR02yGN4ulmt
https://dl.doubtnut.com/l/_WK3SNu9obnXe
https://dl.doubtnut.com/l/_zPk89nCCcMvJ
https://dl.doubtnut.com/l/_jzWURxmde1RT


Exercise 2 9

16. Prove that the values of  are .

Watch Video Solution

4√−1 ± (1 ± i)
1

√2

1. 

A. 0

B. 1

C. 

D. i

Answer:

in + in + 1 + in + 2 + in + 3

−1

https://dl.doubtnut.com/l/_jzWURxmde1RT
https://dl.doubtnut.com/l/_3SekFr3uNZW2


Watch Video Solution

2. The value of  is

A. 1 + i

B. i

C. 1

D. 0

Answer: A

Watch Video Solution

13

∑
i = 1

(nn + in − 1)

https://dl.doubtnut.com/l/_3SekFr3uNZW2
https://dl.doubtnut.com/l/_OhItfNJ6GyFx


3. The area of the triangle formed by the complex

numbers z, iz, and z + iz in the Argand's diagram is

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

|z|21

2

|z|2

|z|23

2

2|z|2

4. The conjugate of a complex number is . Then,

the complex number is

1

i − 2

https://dl.doubtnut.com/l/_H0MlIBl3oE4L
https://dl.doubtnut.com/l/_Guw9hB1hTLg2


A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

1

i + 2

−1

i + 2

−1

i − 2

1

i − 2

5. If z , then |z| is equal to

A. 0

B. 1

=
(√3 + i)

3
(3i + 4)2

(8 + 6i)2

https://dl.doubtnut.com/l/_Guw9hB1hTLg2
https://dl.doubtnut.com/l/_qe3WCbBUj2tj


C. 2

D. 3

Answer: B

Watch Video Solution

6. If z is non zero complex number, such that 2i 

then |z| is

A. 

B. 1

C. 2

D. 3

z2 = z̄,

1

2

https://dl.doubtnut.com/l/_qe3WCbBUj2tj
https://dl.doubtnut.com/l/_MbdGkzVjDWMp


Answer: A::B

Watch Video Solution

7. If |z-2 + i| 2, then the greatest value of |z| is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

≤

√3 − 2

√3 + 2

√5 − 2

√5 + 2

https://dl.doubtnut.com/l/_MbdGkzVjDWMp
https://dl.doubtnut.com/l/_Sog4MQKVo83W
https://dl.doubtnut.com/l/_3ljJuBYQsOOx


8. If | | = 2, then the least value of |z| is

A. 1

B. 2

C. 3

D. 5

Answer: A

Watch Video Solution

z −
3

z

9. If |z| = 1, then the value of .

A. z

1 + z

1 + z̄

https://dl.doubtnut.com/l/_3ljJuBYQsOOx
https://dl.doubtnut.com/l/_HxXpJ91cLkVt


B. 

C. 

D. 1

Answer:

Watch Video Solution

z̄

1

z

10. The solution of the equation |z| -z = 1 + 2i is

A. 

B. 

C. 

D. 

− 2i
3

2

− + 2i
3

2

2 − − i
3

2

2 + i
3

2

https://dl.doubtnut.com/l/_HxXpJ91cLkVt
https://dl.doubtnut.com/l/_DWR6myHPoLA9


Answer: B::C

Watch Video Solution

11. If | | = 1, 




 then the value of  is

A. 1

B. 2

C. 3

D. 4

Answer: B

z1

|z2| = 2, |z3| = 3 and ∣ 9z1z2 + 4z1z3 + z2

z3 = 12 ∣ , |z1 + z2 + z3|

https://dl.doubtnut.com/l/_DWR6myHPoLA9
https://dl.doubtnut.com/l/_k8neNlCoTOcb


Watch Video Solution

12. If z is a complex number such that z , and z + 

, then |z| is

A. 0

B. 1

C. 2

D. 3

Answer: A

Watch Video Solution

∈ C\R

∈ R
1

z

https://dl.doubtnut.com/l/_k8neNlCoTOcb
https://dl.doubtnut.com/l/_ULUUPFysGrum


13.  are complex numbers such that 

 = 1 then 

A. 3

B. 2

C. 1

D. 0

Answer:

Watch Video Solution

z1, z3, and z3

z1 + z2 + z3 = 0 and |z1| = |z2| = |z3|

z2
1 + z2

2 + z3
3

14. If  is purely imaginary, then |z| is
z − 1

z + 1

https://dl.doubtnut.com/l/_tFXXfDhjOYkK
https://dl.doubtnut.com/l/_TgSqAeq5vfJs


A. 

B. 1

C. 2

D. 3

Answer: A

Watch Video Solution

1

2

15. If z = x + iy is a complex number such that |z + 2| = |z -

2|, then the locus of z is

A. real axis

B. imaginary axis

https://dl.doubtnut.com/l/_TgSqAeq5vfJs
https://dl.doubtnut.com/l/_DFpoRKsCkcpH


C. ellipse

D. circle

Answer: A

Watch Video Solution

16. The principal argument of  is

A. 

B. 

C. 

D. 

3

−1 + i

−5π

6

−2π

3

−3π

4

−π

2

https://dl.doubtnut.com/l/_DFpoRKsCkcpH
https://dl.doubtnut.com/l/_rNFvUriDnQ3f


Answer: C::D

Watch Video Solution

17. The principal argument of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(sin 40∘ + icos 40∘ )5

−110∘

−70∘

70∘

110∘

https://dl.doubtnut.com/l/_rNFvUriDnQ3f
https://dl.doubtnut.com/l/_12YyB6xSJktN
https://dl.doubtnut.com/l/_19FZNoD0GidD


18. If (1 + i)(1 + 2i)(1 + 3i)….(1 + ni) = x + iy, then 2.5.10…

is

A. 1

B. i

C. 

D. 

Answer: B

Watch Video Solution

(1 + n2)

x2 + y2

1 + n2

19. If  1 is a cubic root of unit and  = A + B ,

then (A, B) equals

ω ≠ (1 + ω)7
ω

https://dl.doubtnut.com/l/_19FZNoD0GidD
https://dl.doubtnut.com/l/_KjqDj8fSI4Sr


A. (1,0)

B. (-1,1)

C. (0,1)

D. (1,1)

Answer: A

Watch Video Solution

20. The principal argument of the complex number

 is

A. 

(1 + i√3)
2

4i(1 − i√3)

2π

3

https://dl.doubtnut.com/l/_KjqDj8fSI4Sr
https://dl.doubtnut.com/l/_PFyhg6coShWJ


B. 

C. 

D. 

Answer: B

Watch Video Solution

π

6

5π

6

π

2

21. If  are the roots of  + x + 1 = 0, then 

is

A. 

B. 

C. 1

α and β x2

α2020 + β2020

−2

−1

https://dl.doubtnut.com/l/_PFyhg6coShWJ
https://dl.doubtnut.com/l/_TzEDh5L6frlC


D. 2

Answer: A

Watch Video Solution

22. The product of all four values of

 is

A. 

B. 

C. 1

D. 2

(cos + i sin )
π

3

π

3

3
4

−2

−1

https://dl.doubtnut.com/l/_TzEDh5L6frlC
https://dl.doubtnut.com/l/_RuB2b9CuANDa


Answer: A

Watch Video Solution

23. If  1 is a cubit root unity and 

= 3 k, then k is equal to

A. 1

B. 

C. 

D. 

Answer: C

h id l i

ω ≠

∣
∣

∣

∣
∣

1 1 1

1 −ω2 − 1 ω2

1 ω2 ω7

∣
∣

∣

∣
∣

−1

√3i

−√3i

https://dl.doubtnut.com/l/_RuB2b9CuANDa
https://dl.doubtnut.com/l/_29z5YztdwWWJ


Watch Video Solution

24. The value of  is

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

( )

10
1 + √3i

1 − √3i

cis
2π

3

cis
4π

3

−cis
2π

3

−cis
4π

3

https://dl.doubtnut.com/l/_29z5YztdwWWJ
https://dl.doubtnut.com/l/_xwkH83S3ecd3


Additional Questions 1 Mark

25. If , then number of distinct roots of 

 = 0.

A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

ω = cis
2π

3
∣
∣
∣
∣
∣

z + 1 ω ω2

ω z + ω2 1

ω2 1 z + ω

∣
∣

∣

∣
∣

https://dl.doubtnut.com/l/_0FO9TNrb4Ibs
https://dl.doubtnut.com/l/_Y9yiWBq59e3B


1. The value of (1 + i)( )  is

A. 2

B. 0

C. 1

D. i

Answer:

Watch Video Solution

1 + i2 (1 + i3)(1 + i4)

2. If  = x + iy, then possible value of  is

A. 

√a + ib √a − ib

x2 + y2

https://dl.doubtnut.com/l/_Y9yiWBq59e3B
https://dl.doubtnut.com/l/_yw3xktXb3LWs


B. 

C. x + iy

D. x - iy

Answer:

Watch Video Solution

√x2 + y2

3. If , then  + ….. + up to 1000 terms

is equal to

A. 1

B. 

C. i

i2 = − 1 i1 + i2 + i3

−1

https://dl.doubtnut.com/l/_yw3xktXb3LWs
https://dl.doubtnut.com/l/_Kqnhvyr1O40f


D. 0

Answer:

Watch Video Solution

4. If z = cos  sin , then

A. |z| = 1 , arg (z) = 

B. |z| = 1, arg (z) = 

C. |z| = , arg (z) = 

D. 

Answer: A::B::C

h id l i

+ i
π

4

π

6

π

4

π

6

√3

2

5π

24

|z| = , arg(z) = tan− 1  ( )
√3

2

1

√2

https://dl.doubtnut.com/l/_Kqnhvyr1O40f
https://dl.doubtnut.com/l/_RBzMVMZIpJRy


Watch Video Solution

5. If a = cos  sin , then 

A. 

B. 

C. cot

D. than 

Answer: A::B

Watch Video Solution

θ + i θ
1 + a

1 − a

cot
θ

2

cot θ

i
θ

2

i
θ

2

6. The principal value of the amplitude fo (1 + i) is

https://dl.doubtnut.com/l/_RBzMVMZIpJRy
https://dl.doubtnut.com/l/_Cs9Dv2ltggvK
https://dl.doubtnut.com/l/_9DLL75MW9qx5


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

π

4

π

12

3π

4

π

7. The least positive integer n such that  is a

positive integer is

A. 16

B. 8

( )
n2i

1 + i

https://dl.doubtnut.com/l/_9DLL75MW9qx5
https://dl.doubtnut.com/l/_xqizB8cG3tvQ


C. 4

D. 2

Answer:

Watch Video Solution

8. If a = 1 + , then  equals

A. 1 -i

B. 2i

C. (1+i)(1-i)

D. i-1

i a2

https://dl.doubtnut.com/l/_xqizB8cG3tvQ
https://dl.doubtnut.com/l/_nDxkSE9eiDbA


Answer: B

Watch Video Solution

9. If z =  then |z| =

A. 

B. 

C. 

D. none of these

Answer: A::C

Watch Video Solution

1

(2 + 3i)2

1

13

1

5

1

12

https://dl.doubtnut.com/l/_nDxkSE9eiDbA
https://dl.doubtnut.com/l/_aQVd49wY1xxz


10. If z = 1 - cos +  sin  , then |z| =

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

θ i θ

2 sin
θ

2

2 cos
θ

2

2
∣
∣
∣
sin

∣
∣
∣

θ

2

2
∣
∣
∣
cos

∣
∣
∣

θ

2

11. If z =  the Re (z)=

A. 0

,
1

1 − cos θ − i sin θ

https://dl.doubtnut.com/l/_9MvAR7ITxLJP
https://dl.doubtnut.com/l/_9cBZ4OEObSzh


B. 

C. 

D. 

Answer: A::B

Watch Video Solution

1

2

cot
θ

2

cot
1

2

θ

2

12. If x + iy =  they y =

A. 

B. 

C. 

D. none of these

,
3 + 5i

7 − 6i

9

85

−
9

85

53

85

https://dl.doubtnut.com/l/_9cBZ4OEObSzh
https://dl.doubtnut.com/l/_9lCHUPBMEWqX


Answer: C

Watch Video Solution

13. The amplitude of  is equal to

A. 0

B. 

C. 

D. 

Answer: B

Watch Video Solution

1

i

π

2

−
π

2

π

https://dl.doubtnut.com/l/_9lCHUPBMEWqX
https://dl.doubtnut.com/l/_cEXWXRB6RyrB
https://dl.doubtnut.com/l/_iQDPxLNYFbAz


14. The value of  is

A. 8

B. 4

C. 

D. 

Answer:

Watch Video Solution

(1 + i)4 + (1 − i)4

−8

−4

15. The complex number z which satisfies the condition

 = 1 lies on∣
∣
∣

∣
∣
∣

i + z

i − z

https://dl.doubtnut.com/l/_iQDPxLNYFbAz
https://dl.doubtnut.com/l/_S8TD8GoCCSjm


A. circle  = 1

B. x - axis

C. y- axis

D. the lines x + y = 1

Answer: A

Watch Video Solution

x2 + y2

16. If z = a + ib lies in III quadrant then  also lies in the

III quadrant if

A. 

B. 

z̄

z

a > b > 0

a < b < 0

https://dl.doubtnut.com/l/_S8TD8GoCCSjm
https://dl.doubtnut.com/l/_pGAWZnnGpj7Z


C. 

D. 

Answer: A::B

Watch Video Solution

b < a < 0

b > a > 0

17. =

A. 

B. cos 

C. 

D. 

1 + e − iθ

1 + eiθ

cos θ + i sin θ

θ − i sin θ

sin θ − i cos θ

sin θ + i cos θ

https://dl.doubtnut.com/l/_pGAWZnnGpj7Z
https://dl.doubtnut.com/l/_AyIOavEpyBfg


Answer: A::C

Watch Video Solution

18. If then  is

A. 1

B. 

C. i

D. 

Answer: A

Watch Video Solution

zn = cos + i sin ,
nπ

3
nπ

3
z1, z2…. Z6

−1

− i

https://dl.doubtnut.com/l/_AyIOavEpyBfg
https://dl.doubtnut.com/l/_c1cO1pFX4UhM
https://dl.doubtnut.com/l/_JgKhhym93nqz


19. If x = cos  + isin , then the value of  is

A. 2 cos n

B. 2 sin n

C. 

D. 

Answer: A::B::C

Watch Video Solution

θ θ xn +
1

xn

θ

θ

2i sin nθ

2i cos nθ

20. If  is the cube root of unity, then then value of

 is

ω

(1 − ω)(1 − ω2)(1 − ω4)(1 − ω8)

https://dl.doubtnut.com/l/_JgKhhym93nqz
https://dl.doubtnut.com/l/_C2HoeYy4zK4r


Additional Questions Fill In The Blanks

A. 9

B. 

C. 16

D. 32

Answer:

Watch Video Solution

−9

1. The points represented by 3 - 3i, 4 - 2i, 3 - i and 2 - 2i

form ________ in the argand plane

https://dl.doubtnut.com/l/_C2HoeYy4zK4r
https://dl.doubtnut.com/l/_3Apj7OpNuBIQ


A. collinear points

B. Vertices of a parallelogram

C. Vertices of a rectangle

D. Vertices of square

Answer: A::C

Watch Video Solution

2.  = _________

A. 3 + 3i

B. 1 + 3i

C. 3 -3i

(1 + i)3

https://dl.doubtnut.com/l/_3Apj7OpNuBIQ
https://dl.doubtnut.com/l/_Se9i4k1OHMrI


D. 2i - 2

Answer: D

Watch Video Solution

3.  = ________

A. 

B. 

C. 

D. 

Answer: A::C

(cos θ + i sin θ)
6

(cos θ − i sin θ)
5

cos 11θ − i sin 11θ

cos 11θ + i sin 11θ

cos θ + i sin θ

cos + i sin
6θ

5

6θ

5

https://dl.doubtnut.com/l/_Se9i4k1OHMrI
https://dl.doubtnut.com/l/_uJv32tURoB8B


Watch Video Solution

4. If a = cos  then 

 is _______

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

α + i sin α, b = − cos β + i sin β

(ab − )
1

ab

−2i sin(α − β)

2i sin(α − β)

2 cos(α − β)

−2 cos(α − β)

https://dl.doubtnut.com/l/_uJv32tURoB8B
https://dl.doubtnut.com/l/_BQkb0ORWzHwO


5. The conjugate of  is _____

A. 

B. 

C. 

D. 

Answer: A::B

View Text Solution

1 + 2i

1 − (1 − i)2

1 + 2i

1 − (1 + i)2

5

1 − (1 − i)
2

1 − 2i

1 + (1 + i)
2

1 + 2i

1 + (1 − i)
2

6. The modular of  is _____

A. 

( − 1 + i)(1 − i)

1 + i√3

√2

https://dl.doubtnut.com/l/_a2sPaInb4Kmd
https://dl.doubtnut.com/l/_jOtQkVG3jDMD


B. 2

C. 1

D. 

Answer: A

Watch Video Solution

1

2

7. The value of

 is

A. 

B. 

C. 

(cos 45∘ + isin 45∘ )
2
(cos 30∘ − isin 30∘ )

cos 30∘ + isin 30∘

+ i
1
2

√3
2

− i
1
2

√3
2

− +
√3
2

i

2

https://dl.doubtnut.com/l/_jOtQkVG3jDMD
https://dl.doubtnut.com/l/_CtbvtnYjqGxH


D. 

Answer: B::C

Watch Video Solution

+
√3

2

i

2

8. If x = cos  + isin , then the value of  is

A. 

B. 

C. 

D. 

Answer: A::B::C

W t h Vid S l ti

θ θ xn +
1

xn

2 cos nθ

2i sin nθ

2n cos θ

2ni sin θ

https://dl.doubtnut.com/l/_CtbvtnYjqGxH
https://dl.doubtnut.com/l/_4ZejZXUOCmTT


Watch Video Solution

9. If  are the vertices of a parallelogram, then

the fourth vertex  opposite to  is _____

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

z1, z2, z3

z4 z2

z1 + z3 − z2

z1 + z2 − z3

z1 + z2 + z3

z1 − z2 − z3

https://dl.doubtnut.com/l/_4ZejZXUOCmTT
https://dl.doubtnut.com/l/_HXnLgBPJgmBV


Additional Questions Iii Choose The Incorrect The

Statements

10. If  = cos  sin  then 

is

A. 

B. 

C. 

D. 0

Answer: A

Watch Video Solution

Xr ( ) + i
π

2r ( )
π

2r x1, x2…. X ∞

−∞

−2

−1

https://dl.doubtnut.com/l/_VT4r2N41mncq
https://dl.doubtnut.com/l/_K6ezfrei3GGd


1. Which of the following is not true?

A. arg (iz) =  + arg z

B. arg (z) + arg (z) = 0

C. arg  = arg ( ) + arg 

D. arg  + arg (z) = 0

Answer: A::B

Watch Video Solution

π

2

( )
z1

z2
z1 (z2)

( )
1

2

2. If  and arg  = 0, then which of

the following not true.

|z1| = |z2| z1 + argz2

https://dl.doubtnut.com/l/_K6ezfrei3GGd
https://dl.doubtnut.com/l/_nmYNStKnyiB8


A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

z1 + z2 = 0

z1 = ¯̄¯z2

z1 + ¯̄¯z2 = 0

z1 = z2

3. Which of the following is incorrect.?

A. Re(z)  |z|

B. In (z) |z|

C. 

≤

≤

zz̄ = |z|2

https://dl.doubtnut.com/l/_nmYNStKnyiB8
https://dl.doubtnut.com/l/_YIUK0luG6XbF


D. Re (z)  |z|

Answer:

Watch Video Solution

≥

4. Which of the following is incorrect?

A. the number of distinct roots is n

B. The roots are in G.P. with common rates is 

C. The arguments are in A.P. with common difference

.

D. Product of the roots is 0 and the sum of the roots

is  1

( )
2π

n

( )
2π

n

±

https://dl.doubtnut.com/l/_YIUK0luG6XbF
https://dl.doubtnut.com/l/_aHusFoOCXv6y


Answer: A::C::D

Watch Video Solution

5. Which of the following is incorrect?

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

|z1 + z2| ≤ |z1| + |z2|

|z1 − z2| ≤ |z1| − |z2|

|z1 − z2| ≥ |z1| − |z2|

|z1 + z2| ≥ |z1| + |z2|

https://dl.doubtnut.com/l/_aHusFoOCXv6y
https://dl.doubtnut.com/l/_iGcuOaKhp8kP


Additional Questions Iv Choose The Odd Man Out

1.  =

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

i − 1

1

i

i

− i

i

i2

2. When z = x + iy , then iz is

https://dl.doubtnut.com/l/_ZaQXP7Sd4rAa
https://dl.doubtnut.com/l/_ZdXRajbgfc82


A. x - iy

B. i(x + iy)

C. 

D. Rotatoin of z by  in the counter clockwise

direction

Answer:

Watch Video Solution

−y + ix

90∘

3. (1+3i)(1-3i)

A. 

B. 1 + 9

(1)2 − (3i)2

https://dl.doubtnut.com/l/_ZdXRajbgfc82
https://dl.doubtnut.com/l/_zJ5nawjumISF


C. 10

D. 

Answer:

Watch Video Solution

−8

4. If z = x + iy, then z  =

A. (x + iy) (x - iy)

B. 

C. 

D. |z|

z̄

|z|2

x2 + y2

https://dl.doubtnut.com/l/_zJ5nawjumISF
https://dl.doubtnut.com/l/_MUKO4fxkhdBJ


Answer:

Watch Video Solution

5. The principle argument of a complex number.

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

θ = α

θ = − α

− α
π

2

θ = α − π

https://dl.doubtnut.com/l/_MUKO4fxkhdBJ
https://dl.doubtnut.com/l/_gi4y9yLrNHCg
https://dl.doubtnut.com/l/_I32hcgsGa1VL


Additional Questions 2 Marks

6. Application of De Moivre's theorem.

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

(sin θ + i cos θ)n = sin nθ + i cos nθ

(cos θ + i sin θ)n = cos nθ + i sin nθ

(cos θ + i sin θ) − n = cos nθ − i sin nθ

(cos θ − i sin θ) − n = cos nθ + i sin nθ

https://dl.doubtnut.com/l/_I32hcgsGa1VL


1. It  are two complex numbers, such that 

= , then is it necessary that ?

Watch Video Solution

z1 and z2 |z1|

|z2| z1 = z2

2. Find Re (z) and im (z) if z = 

Watch Video Solution

5i11 + 7i3

3. If (cos  = x + iy, then show that 

Watch Video Solution

θ + i sin θ)
2

x2 + y2 = 1

https://dl.doubtnut.com/l/_rOPIhSXocoxl
https://dl.doubtnut.com/l/_MX4MbgX75Byg
https://dl.doubtnut.com/l/_KZsAV1ZtyKM9
https://dl.doubtnut.com/l/_eW6FBGH35l6g


4. If  are 1 - i, -2 + 4i then find Im .

Watch Video Solution

z1 and z2 ( )
z1z2

¯̄¯z1

5. If z = , then show

that Im (z) = 0

Watch Video Solution

( + )

107

+ ( − )

107
√3

2

i

2

√3

2

i

2

6. Find the modulus of the complex number 

Watch Video Solution

i25

https://dl.doubtnut.com/l/_eW6FBGH35l6g
https://dl.doubtnut.com/l/_OHq2Fjbg5jwo
https://dl.doubtnut.com/l/_8TVybyYs6woE


7. If 1,  are the cube roots of unity show that 

Watch Video Solution

ωω2

(1 + ω2)
3

− (1 + ω)3 = 0

8. Find the argumet of -2

Watch Video Solution

9. Find the modules of 

Watch Video Solution

(1 + 3i)3

https://dl.doubtnut.com/l/_YDXxpqXSe5Lg
https://dl.doubtnut.com/l/_VXSv9pkOt47y
https://dl.doubtnut.com/l/_17gCfpBr84dg


Additional Questions 3 Marks

10. Find the values of the real numbers x and y if 3x + (2x

- 3y) i=6 + 

Watch Video Solution

3i9

1. Explain the falacy:

Watch Video Solution

2. Find the circle roots of -27

Watch Video Solution

https://dl.doubtnut.com/l/_rjSKzsvyJvoE
https://dl.doubtnut.com/l/_LsQg0vy9yiYI
https://dl.doubtnut.com/l/_PnqEd3xUrptx


3. Find the principal value of -2i

Watch Video Solution

4. Show that  = 2 represent a circle

Watch Video Solution

∣
∣
∣

∣
∣
∣

z − 3

z + 3

5. Show that the complex numbers 3 + 2i, 5i, -3 + 2i, and

 form a square.

Watch Video Solution

− i

https://dl.doubtnut.com/l/_PnqEd3xUrptx
https://dl.doubtnut.com/l/_APlcAP74EsEu
https://dl.doubtnut.com/l/_gqoK4IKiIOQQ
https://dl.doubtnut.com/l/_2DITpC0pVSg4
https://dl.doubtnut.com/l/_DkSqLyjAo2PA


6. If the complex number 2 +  and 1 - 2i are equidistant

from x + iy then show that x + 3y = 0

Watch Video Solution

i

7. Find the locus of z if Re  = 0 where z = x + iy

Watch Video Solution

( )
z + 1

z − i

8. Find the locus of z if |3z - 5 | = 3 |z + 1| where z = x + iy

Watch Video Solution

https://dl.doubtnut.com/l/_DkSqLyjAo2PA
https://dl.doubtnut.com/l/_i8eizAVQb6i6
https://dl.doubtnut.com/l/_ttHi5FSIk3yJ


Additional Questions 5 Marks

9. Find the locus of z if Re  = 0.

Watch Video Solution

( )
z̄ + 1

z̄ − i

10. If  = p + iq, show that 

Watch Video Solution

(a + i)2

2a − i
p2 + q2 =

(a2 + 1)
2

4a2 + 1

1. If 1,  are the cube roots of unity then show that 

 = 64.

Watch Video Solution

ωω2

(1 + 5ω2 + ω4)(1 + 5ω + ω2)(5 + ω + ω5)

https://dl.doubtnut.com/l/_W1TFhns6VGsV
https://dl.doubtnut.com/l/_EBySrWBHnJaj
https://dl.doubtnut.com/l/_mqByCm54G7LB


2. Show that 

Watch Video Solution

( )

2ω

+ ( )

2ω

= − 1
i + √3

− i + √3

i − √3

i + √3

3. Verify that 

2 arg (-1)  arg 

Watch Video Solution

≠ ( − 1)
2

4. Verify that 

arg(1 + i) + arg (1 -i) = arg [ (1+i)(1-i)]

Watch Video Solution

https://dl.doubtnut.com/l/_mqByCm54G7LB
https://dl.doubtnut.com/l/_J9IaHKOoqUBJ
https://dl.doubtnut.com/l/_KjQcpv3Sh1qO
https://dl.doubtnut.com/l/_ZtDkena5jo1L


5. Find all the roots  and also find the product

of its roots.

View Text Solution

(2 − 2i)
1
3

6. Find the radius and centre of the circle

 where z is a

complex number

Watch Video Solution

zz̄ − (2 + 3i)z − (2 − 3i)z̄ + 9 = 0

https://dl.doubtnut.com/l/_ZtDkena5jo1L
https://dl.doubtnut.com/l/_ONMKE9FHOwJg
https://dl.doubtnut.com/l/_G5HIqVSAkDlJ

