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COMPLEX NUMBERS

Solved Problems

4 + 23 3+ 4z i
1. E
Xpress T + 53 in the form

a+1ib,a € Rbe R

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ya72yzg6g8Hn

2.Find the real and imaginary parts of the complex

a—+ b
a— b

number

o Watch Video Solution

3. Express (1 — i)3(1 + 4) in the form of a + b

o Watch Video Solution

4. Find the multiplicative inverse of 7 + 243.

° Watch Video Solution



https://dl.doubtnut.com/l/_ya72yzg6g8Hn
https://dl.doubtnut.com/l/_OrcypurY8ebU
https://dl.doubtnut.com/l/_vN67CWyFinQq
https://dl.doubtnut.com/l/_Z5Sps2f5FpeF

5. Determine the locus of z, z # 217 such that Re
z—4
=0
(z — 2 )

o Watch Video Solution

, where x and y are real numbers, then find the

values of xand y.

° Watch Video Solution



https://dl.doubtnut.com/l/_Z5Sps2f5FpeF
https://dl.doubtnut.com/l/_K3DnD3OcURPY
https://dl.doubtnut.com/l/_wxg7DmYr3gbK
https://dl.doubtnut.com/l/_EXuxTqh2rY6R

7.1f 2 = 2 — 3i,showthat 22 — 42+ 13 =0

0 Watch Video Solution

8. Find the complex conjugate of (3 + 44)(2 — 3i)

o Watch Video Solution

9. sh that _ 2+ h
- show that z = —F—, 2

conjugate to each other.

—2+1

= ———— are
(1 — 24)

o Watch Video Solution



https://dl.doubtnut.com/l/_EXuxTqh2rY6R
https://dl.doubtnut.com/l/_RjacyD2e9Sec
https://dl.doubtnut.com/l/_I6QASXmOiH7n
https://dl.doubtnut.com/l/_DeH4FsyZFleV

10. Find the square root for ( — 5 + 12i)

o Watch Video Solution

11. polar from of — /7 + /21

o Watch Video Solution

12. —1 — 7 in polar form with principle value of the

amplitude.

o View Text Solution



https://dl.doubtnut.com/l/_DeH4FsyZFleV
https://dl.doubtnut.com/l/_E0z5RbdC0rie
https://dl.doubtnut.com/l/_PJ0FgTrTU5LR
https://dl.doubtnut.com/l/_XesIDi7HyNTJ

13. If th litude of [Z—2) = ™ fnd it
. eamplueO z—6’1, —2 n ITS

locus.

° Watch Video Solution

14. Show that the equaton of any circle in the
complex plane is of the form

2Z2+bz+bz+c=0,(be C,ce R)

° View Text Solution

15. Show that the complex numbers z satisfying

2% + (2)* = 2 constitute a hyperbola.



https://dl.doubtnut.com/l/_XesIDi7HyNTJ
https://dl.doubtnut.com/l/_z5IFCCmO0wSU
https://dl.doubtnut.com/l/_kJBDEeX8sUYu

‘ o Watch Video Solution

16. Show that the points in the Argand diagram
represented by the complex number

1+ 3¢,4 — 3i,5 — 5% are collinear.

o Watch Video Solution

17. Find the eqution of the straight line joining the
points represented by ( — 4 + 3i), (2 — 3i) in the

Argand plane.

o Watch Video Solution



https://dl.doubtnut.com/l/_kJBDEeX8sUYu
https://dl.doubtnut.com/l/_FyOeIRBKb3Of
https://dl.doubtnut.com/l/_9QoETlgWczi8

18. z = = + 1y represent a point in the Argand

plane, find the locus of z. such that |z| = 2

° Watch Video Solution

19. The point P represnets a complex number z in

s

the Argand plane. If the amplitude of z is T

determine the locus of P.

° Watch Video Solution



https://dl.doubtnut.com/l/_YhIMbdWUS834
https://dl.doubtnut.com/l/_PUSfdwq5370U

20. If the point P denotes the complex number

zZ—1

is a
z—1

z = x + 1y in the Argand plane and if

purelly imaginary number, find the locus of P.

° View Text Solution

21. Describe geometrically the following subsets of
C.
M{zeC||lz—-1+4+1i| =1}

(i) {z € C||z + i|] < 3|

o Watch Video Solution



https://dl.doubtnut.com/l/_JOnBv6TjZnHb
https://dl.doubtnut.com/l/_frDyRcD84zAi

1. |fZl = (2, — 1),22 = (6, 3) find 21 — %9

o Watch Video Solution

2.1f z; = (3,5) and 2y = (2, 6) find, z1. 29

o Watch Video Solution

3. Write the additive inverse of the complex

numbers.

(v/3,v/5


https://dl.doubtnut.com/l/_nvni8NNZQ9vg
https://dl.doubtnut.com/l/_xb7az4SfWfq3
https://dl.doubtnut.com/l/_srifwQoaAZbV

o Watch Video Solution

4. Write the additive inverse of the complex

numbers. Itbr ( — 6,5) + (10, — 4)

0 Watch Video Solution

5. Write the additive inverse of the complex

numbers.

(27 1)( o 47 6)

o Watch Video Solution



https://dl.doubtnut.com/l/_srifwQoaAZbV
https://dl.doubtnut.com/l/_zkQW9iXHilBJ
https://dl.doubtnut.com/l/_qIenY4leFG7P
https://dl.doubtnut.com/l/_qjNAvyn9UAUw

6. |f251 = (6, 3), 29 — (2, — 1),ﬁnd 251/252.

o Watch Video Solution

1
7.1f z = (cos 0, sin ), find (z — ;>

° Watch Video Solution

8. Write the multiplicative inverse of the complex
numbers.

(3,4)

° Watch Video Solution



https://dl.doubtnut.com/l/_qjNAvyn9UAUw
https://dl.doubtnut.com/l/_cz59fHm4v5Lw
https://dl.doubtnut.com/l/_466xkNc14hqi

9. Write the multiplicative inverse of the complex

numbers.

(sin 6, cos 0)

° Watch Video Solution

10. Write the multiplicative inverse of the complex

numbers.

(7, 24)

o Watch Video Solution



https://dl.doubtnut.com/l/_SQQWx8H07GYm
https://dl.doubtnut.com/l/_dOIJ5alrKIgh

11. Write the multiplicative inverse of the complex

numbers.

(_271)

° Watch Video Solution

1. Write the following complex numbers in the form

A+1iB

(2 — 36)(3 + 4i)

o Watch Video Solution



https://dl.doubtnut.com/l/_yxxTZ0mfbB8B
https://dl.doubtnut.com/l/_BMsiKbZynqwg

2. Write the complex numbers in the form A + B

(1+ 2i)°

0 Watch Video Solution

3. Write the complex numbers in the form A + iB
a—1b
a + b

o Watch Video Solution

4, Write the complex numbers in the form A + B

4+ 3i
(2 + 34)(4 — 3)



https://dl.doubtnut.com/l/_BMsiKbZynqwg
https://dl.doubtnut.com/l/_rMMKeqcqRgKD
https://dl.doubtnut.com/l/_zqliAOwjjhVy
https://dl.doubtnut.com/l/_Icu2Ez5MpxdV

o Watch Video Solution

5. Write the complex numbers in the form A + iB

(—v3+v2(2y3 1)

0 Watch Video Solution

6. Write the complex numbers in the form A + B

e

° Watch Video Solution



https://dl.doubtnut.com/l/_Icu2Ez5MpxdV
https://dl.doubtnut.com/l/_TSUubwbyHv6R
https://dl.doubtnut.com/l/_flg0opFHxPvI

7. Write the complex numbers in the form A + ¢ B

(—1)2

° Watch Video Solution

8. Write the complex numbers in the form A + B

,1:9

° Watch Video Solution

9. Write the complex numbers in the form A + B

i—19

| -


https://dl.doubtnut.com/l/_35eVuJWgTG52
https://dl.doubtnut.com/l/_63K66voVybJc
https://dl.doubtnut.com/l/_A6sl7nuUk5SN

| & Watch Video Solution

10. Write the complex numbers in the form A + B

3(7 + 7i) 4 (7 + 4)

° Watch Video Solution

11. Write the complex numbers in the form A + ¢B

2+ 91 n 2 — 5t
3—2t 3+ 2

o Watch Video Solution



https://dl.doubtnut.com/l/_A6sl7nuUk5SN
https://dl.doubtnut.com/l/_yDrSImFiw3Ef
https://dl.doubtnut.com/l/_h94zvrHtgXlg

12. Write the conjugate of the complex numbers

3+ 4

° Watch Video Solution

13. Write the conjugate of the complex numbers

(15 + 3i) — (4 — 209)

° Watch Video Solution

14. Write the conjugate of the complex numbers

(2 + 5i)( — 4 + 60)

| -


https://dl.doubtnut.com/l/_Ei7kjAVTHZS0
https://dl.doubtnut.com/l/_vswM7fpLNcvj
https://dl.doubtnut.com/l/_Vj3DK4IRlLcq

| & Watch Video Solution

15. Write the conjugate of the complex numbers
5t
7T+

° Watch Video Solution

16. Simplifiy

24+ it +4i% 4+ ... +(2n + 1) terms

o Watch Video Solution



https://dl.doubtnut.com/l/_Vj3DK4IRlLcq
https://dl.doubtnut.com/l/_61pCLUqKD7nu
https://dl.doubtnut.com/l/_iwCq8l33zlFX

17. Simplifiy

i — 3.0+ (1 4+t (-4

o Watch Video Solution

18. Find the square root of the following complex

number: —8 — 67

0 Watch Video Solution

19. Find a square root for the complex numbers.

(3 + 43)

| - |


https://dl.doubtnut.com/l/_HGLfGoqNiTeG
https://dl.doubtnut.com/l/_FPrwJXR5bM6j
https://dl.doubtnut.com/l/_rLKR6XHTNxos

| & Watch Video Solution

20.Find a square root for the complex numbers.

(— 47+ 148\/3)

° Watch Video Solution

21. Find the multiplicative inverse of the complex

numbers.

V5 + 3i

° Watch Video Solution



https://dl.doubtnut.com/l/_rLKR6XHTNxos
https://dl.doubtnut.com/l/_I7OvbVpMEFMY
https://dl.doubtnut.com/l/_gCu9OUbR6VR7
https://dl.doubtnut.com/l/_gttNVZ2kOPbt

22. Find the multiplicative inverse of the complex

numbers.

° Watch Video Solution

23. Find the multiplicative inverse of the complex

numbers.

’I:_35

° Watch Video Solution

24.1f (a + ib)° = = + iy, find 2% + 3>



https://dl.doubtnut.com/l/_gttNVZ2kOPbt
https://dl.doubtnut.com/l/_RqMFnLvbVcRF
https://dl.doubtnut.com/l/_dq2qnyIBA79H

‘ o Watch Video Solution

3
25.If ¢ + 1y = , then show that
J 2+ cos @ + isinf W

z? + 1y =4z — 3

o Watch Video Solution

1
26. If = +iy= , sh that
Y 14 cos@ + isinf Show tha

4z -1 =10

° Watch Video Solution



https://dl.doubtnut.com/l/_dq2qnyIBA79H
https://dl.doubtnut.com/l/_VRfLMtFc79Eo
https://dl.doubtnut.com/l/_w4SFO33s5IYY

2+1

27.If v =
u + v .+ 3

and z =z + iy find u,v

o Watch Video Solution

28. If z2=3— D51 Show that
2% — 1022 + 582 — 136 = 0

° Watch Video Solution
2. If z=2-—4y/7, then show that

323 — 422 + 2+ 88 =0

o Watch Video Solution



https://dl.doubtnut.com/l/_eW851cViAuS6
https://dl.doubtnut.com/l/_gJHoSJrtXF0b
https://dl.doubtnut.com/l/_uJbYCXamKRl0

) —2— 112
30. Show that — and are
(1 — 2i) 25

conjugate to each other

° Watch Video Solution

o |

3. (z+1iy)? = (a+ib) then prove that

(Z+ %) = 4(a? — B

a

o Watch Video Solution



https://dl.doubtnut.com/l/_uJbYCXamKRl0
https://dl.doubtnut.com/l/_apZpNelRbMHf
https://dl.doubtnut.com/l/_bTfHYRxKHJEj

N N
32. Write o+ z.b B ?:b in the fom of
a— b a + b

X+iy

° Watch Video Solution

33. If x and y are real numbers of such that

(1+d)x — 21 (2—3i)y+1
- + -
3+ 1 3—1

=1 , then

determine the values of xand y.

o Watch Video Solution



https://dl.doubtnut.com/l/_I975p0tS1loN
https://dl.doubtnut.com/l/_XtyU2EKgblwA

34. Find the least positive integer n foe which

14+4\"
= 1.
(+55)

o Watch Video Solution

35. If
.\ 3 .\ 3
1+ 1—1
_ _ ; d

o Watch Video Solution

36. Find the value of 0 if

(3 + 2isinf) /(1 — 2isin @) is purely real or purely


https://dl.doubtnut.com/l/_YBU7cpyPNEm8
https://dl.doubtnut.com/l/_Byl9H9dQWpuj
https://dl.doubtnut.com/l/_NDRJkvs54LUw

imaginary.

o Watch Video Solution

37. Find the real values of x and y if

x —1 y—1

511 37 °

o Watch Video Solution

1. Express the complex numbers modulus -

amplitude form


https://dl.doubtnut.com/l/_NDRJkvs54LUw
https://dl.doubtnut.com/l/_45LPVMA1iLAb
https://dl.doubtnut.com/l/_NKKGu9Fn7ptI

1—1

o Watch Video Solution

2. Convert the complex number (1 —I—i\/g) into

polar form.

o Watch Video Solution

3. Express the complex numbers modulus -

amplitude form

—/3+i

0 Watch Video Solution



https://dl.doubtnut.com/l/_NKKGu9Fn7ptI
https://dl.doubtnut.com/l/_kBbM0ErruLlI
https://dl.doubtnut.com/l/_prF3AVjvHMpj

4. Express the complex numbers modulus -

amplitude form

—1—1i4/3

o Watch Video Solution

5. Simplify —2i(3 +4)(2 4+ 4¢)(1 +¢) and obtain

the modulus of that complex number.

o Watch Video Solution



https://dl.doubtnut.com/l/_prF3AVjvHMpj
https://dl.doubtnut.com/l/_Ybf2M2F20fYz
https://dl.doubtnut.com/l/_16tjeyNdQrRM

6.1f z # 0, find Arge z + Argz

o Watch Video Solution

7.1f 21 = — 1 and 2o = — 4,then find Arg (2129)

o Watch Video Solution

8.If 21 = — 1, 29 = i then find Arg (ﬂ)
2,

o Watch Video Solution



https://dl.doubtnut.com/l/_Jt1QauptTpEo
https://dl.doubtnut.com/l/_eyvmv4Y48FMh
https://dl.doubtnut.com/l/_7j3gQYqkTzlG

o. If
(cos 2a + i sin 2a)(cos 28 + isin23) = cos @ + isinf

, then find the value of 6.

° Watch Video Solution

10. If /3 +i =r(cosf + isinf), then find the

value of @ in radian measure.

o Watch Video Solution



https://dl.doubtnut.com/l/_YkAowKp0Gkmy
https://dl.doubtnut.com/l/_JbAgpfzupRxe

N If x+iy= (cosa+isina)(cosS + isinp)

then value of 2% +

o Watch Video Solution

12.If ﬁ(zl # 0) is an imaginary number, then find
2

1
22’1 + 29
221 — 29

the value of

° Watch Video Solution

100

13.1f (3+4) = 2"(a+ib). Then show that

a’ +bv =4

| - |


https://dl.doubtnut.com/l/_YkU91nScB5Yh
https://dl.doubtnut.com/l/_qetYFeFOgzZc
https://dl.doubtnut.com/l/_5dinF5CeDBfO

| & Watch Video Solution

14.If z = x + 4y and |z| = 1, find the locus of z

° Watch Video Solution

15. If the amplitude of (z — 1)is%, then find the

locus of z.

o Watch Video Solution



https://dl.doubtnut.com/l/_5dinF5CeDBfO
https://dl.doubtnut.com/l/_H4olF0DU11wg
https://dl.doubtnut.com/l/_9GHCRq7u01MB

T 7

16. If the Arg z; Arg zares and 3 respectively

find (Arg z; + Argzs)

o Watch Video Solution

1+ 22
17. If z = 2 - thenar g(z) equals 0 b.
1—(1—4)
T
5 & d. none of these

o Watch Video Solution

18. Simplify the following complex numbers and find

their modulus.


https://dl.doubtnut.com/l/_3uJMGptje6Bu
https://dl.doubtnut.com/l/_Oqp9hecLRsVn
https://dl.doubtnut.com/l/_aUoVGoS1btQK

(2+43)( — 1+ 2)
(- 1-9)B-19)

° Watch Video Solution

19. Simplify the following complex numbers and find

their modulus.
(14 14)°
(2+14)(1+ 20)

o Watch Video Solution

20. If (1—4)(2—i)(3—4)....(1—ni) =z — iy

then prove that 2.510.... . (1 + 'n)2 = z? +9°

‘ o Wiakt A \NtdAa~ CAliikian



https://dl.doubtnut.com/l/_aUoVGoS1btQK
https://dl.doubtnut.com/l/_HinGlh1uYC6l
https://dl.doubtnut.com/l/_Eq6FU4mPg0e3

z+1
21.If the real part of

is 1, then find the locus

z+1

of z.

o Watch Video Solution

22.1f |z — 3 4 i| = 4 determine the locus of z.

° Watch Video Solution

23.If |z + ai| = |z — ai] then find the locus of z.

o Watch Video Solution



https://dl.doubtnut.com/l/_Eq6FU4mPg0e3
https://dl.doubtnut.com/l/_9PZBGLgKaqER
https://dl.doubtnut.com/l/_iKik5ydhUCPi
https://dl.doubtnut.com/l/_8hugidhxZI4Q

24.If z = (x + iy) and if the point P in the Argand
plane represent z, then desrcibe geo-metrically the

locus of P satispfying the equation. |2z — 3| = 7

° Watch Video Solution

25.1f z = (= + iy) and if the point P in the Argand
plane represent z, then describe geo-metrically the

locus of P satisfying the equation.

2|> = 4Re(z + 2)

o Watch Video Solution



https://dl.doubtnut.com/l/_8hugidhxZI4Q
https://dl.doubtnut.com/l/_qhj6QwUSRhuQ
https://dl.doubtnut.com/l/_0svoaIYdhEMY

26. If z = (x +iy) and if the point P in the
Argarand plane represent z, then desrcibe geo-
metrically the locus of P satispfying the equation.

2+ =z =i =2

o Watch Video Solution

27. If z= (xz +1iy) and if the point P in the
Argarand plane represent z, then desrcibe geo-
metrically the locus of P satispfying the equation.

2 4 4i| + |z — 4i] = 10

° Watch Video Solution



https://dl.doubtnut.com/l/_0svoaIYdhEMY
https://dl.doubtnut.com/l/_GkNFhTrdZnop
https://dl.doubtnut.com/l/_3homYcObah0f

28. If 21, z9 are two non-zero complex numbers
satisfying |21 + 22| = |z1| + |22/, show that Arg z;-

Arg zo = 0

o Watch Video Solution

29.z = z + 1y and the point P represents z, in the

< — a

Argand plane and = 1Ra(a) # 0 then

zZ+a

find the locus of P.

o Watch Video Solution



https://dl.doubtnut.com/l/_3homYcObah0f
https://dl.doubtnut.com/l/_uw18mG6PIOub
https://dl.doubtnut.com/l/_oPZ2RTfvUvIB

1. Find the equation of the perpendicular bisector
of the segment joining the points 7 + 7¢, 7 — 7i in

the Argand diagram.

° Watch Video Solution

2. Find the equation of the straight line joining the

point —9 4 62, 11 — 47 in the Argand plane.

° Watch Video Solution



https://dl.doubtnut.com/l/_Y6tmiMQ8m3B3
https://dl.doubtnut.com/l/_Wuxn8Kzk7Z5d

3.If Z =z + iy and if the point P in the Argand
plane represent Z, then describe geometrically the

locus of z satisfying the equation.

2—2—3i| =5

o Watch Video Solution

4.I1f Z = x + iy and if the point P in the Argand
plane represent Z, then describe geometrically the

locus of z satisfying the equation.

2z —2| = |z -1

o Watch Video Solution



https://dl.doubtnut.com/l/_MQPgjg9azwtE
https://dl.doubtnut.com/l/_VppkJe4uuhCQ

5. If Z =z + iy and if the point P in the Argand
plane represent Z, then describe geometrically the
locus of z satisfying the equation.

Img 2% = 4

o Watch Video Solution

6. Find the | Fzif G W
. F1IN e |locus o Zlarg z+1 —Z

° Watch Video Solution



https://dl.doubtnut.com/l/_Zi6aA03YZHx6
https://dl.doubtnut.com/l/_paNP5Yx9mZze

7. Show that the points in the Argand digraam
represented by the complex numbers
2+ 2i, — 2 — 2i,2,/3 + 2,/3i are the vertices of

an equilateral triangle.

o Watch Video Solution

8. Find the eccentricity of the ellipse whose

. 12
equationis |z — 4| + |z — —‘ =10

° Watch Video Solution



https://dl.doubtnut.com/l/_6jpga4spJ36m
https://dl.doubtnut.com/l/_YcQykmwBhSE7

9.1f 2221

is a real number, show that the points
29 — Z1

represented by the complex numbers 21, 29, 23 are

collinear.

° Watch Video Solution

10. Show that the points in the Argand plnae,
represented by the complex  numbers

2 + 14 + 3¢, 2 + 51, 3t are the vertices of a square.

° Watch Video Solution



https://dl.doubtnut.com/l/_Wi3Qt94DFQvj
https://dl.doubtnut.com/l/_pnBkN9eDFI9K

11. Show that the points in the Argand plane

represented by the complex numbers

. 3 1. .7 :
—2+7z,—§+§z,4—3z,§(1+z) are the

vertices of a rhombus.

o Watch Video Solution

12. The points P,Q denote the complex numbers,

Z1, Zo in the Argand diagram. O. is the origin. If

Z122 + Z22; = 0,show that ZPOQ = 90°

° Watch Video Solution



https://dl.doubtnut.com/l/_bXuzMYYhw504
https://dl.doubtnut.com/l/_mCxSLwysiFv4
https://dl.doubtnut.com/l/_Upj0D9MmGFJR

13. The complex number 2z has argument

0,0 <0< g and satisfy the equation

6
|z — 3i| = 3. Then prove that (cot 6 — ;) =1

° Watch Video Solution

1. Find the multiplicative inverse of 7 + 242

° Watch Video Solution



https://dl.doubtnut.com/l/_Upj0D9MmGFJR
https://dl.doubtnut.com/l/_mWJC2PXblTFf

2. Write the following complex numbers in the form

A+ iB. (1 + %)*

o Watch Video Solution

1. Write the conjugate of the following complex
57)
741

number

o Watch Video Solution



https://dl.doubtnut.com/l/_5xnPucaOpVQ1
https://dl.doubtnut.com/l/_LK2XSAbxNSQ7

2. Find a squar root for the complex number

7+ 24

o Watch Video Solution

3. Find a square root for the complex number

3+ 4

° Watch Video Solution

4. Express of the following complex numbers in

modulus amplidutes form.1 — ¢

| - |


https://dl.doubtnut.com/l/_5IkjulXyQLeO
https://dl.doubtnut.com/l/_xreQzAyZf4EW
https://dl.doubtnut.com/l/_Z591pAwS99Ml

| & Watch Video Solution

5. Express the complex number in modulus

amplitudes form 1 + I,/3

° Watch Video Solution

6. If the Argz; and Argz, are %a,nd%

respectivelyfind (Argz; + Argzs)

o Watch Video Solution



https://dl.doubtnut.com/l/_Z591pAwS99Ml
https://dl.doubtnut.com/l/_yRVkNyN5uL2a
https://dl.doubtnut.com/l/_EiJqtWrEYmIi

7.Writez = — +/7 + i4/21 in the polar form.

° Watch Video Solution

. z—2\. w .
1. If the amplitude of ( ) is —, find its locus.

z—06 3

o Watch Video Solution



https://dl.doubtnut.com/l/_6Y0nuMDbpPXt
https://dl.doubtnut.com/l/_73oz0q4AOHQI

