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THINGS TO REMEMBER

(i) z+z=2Re(2)

N |

(i) z-z=21Im (2)

(iv) z=z ozis purely, real
V) z+z=0=zis purely imaginary

(vi) zz={Re (2)}*+ {Im (2)}?

(Vi) 2 +2, £7 +2,

(viii) =y o

(IX) 2122 = Zl Zz

(X) (Ejzi,zz #0

z) z
2. (i) |z|=0&z=0ie.Re(z)=Im(2)=0
@ |z|=[d=1-=|
(ili) —|z|<Re@<|Z|;-|z|<Im(2)<|z|

(iv) zz=|z[]?

V) lzizy =1z ||z
Z| _|%&
5 =2z, =0
(vi) z,| |z, 2

% .
(Vi) |z +z, = z) | +]z, >+ 2Re (ZIZZ)

. Y% —
Viii) |2, -2, P =2 | |2 [~ 2Re (z2)
(ix) |21+22|2=|21_22|2=(|21|2+|Zz|2)
(x) |az;—bz,P=|bz +bz, P =(a®+b?)(z +]z [*), where a, b € R.
3. /=1 is an imaginary quantity and is denoted by i which has the following properties :

i?=-1,=,i*=1and, iT*+itk ne N

where k is the remainder when n is denoted by 4.
4. For any positive real number a, \/—3 =i./a

5. For any two real numbers a and b, we have
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J Jab ,if atleast one of aand bis positive
Vab =
l-m ,ifa<0,b<0
6. If a, b are real numbers, then a numer z = a + ib is called a complex number. Real number 3 is
known as the real part of z and b is known as its imaginary part.
We write a = Re (z), b = Im (z)
A complex number z is purely real iff Im (2) = 0 and z is purely imaginary iff Re (z) = 0
7. For any two complex numbers z, +ib; and z, = a, + ib,, we define
Addition : z, + z, = (a, + a,) +i(b, +b,)
Subtraction : z, — z,=(a; —ay) —~i(b, - b,)
Multiplication : z,z, = (a;a, —b;b,) + i(aja, + b;b,)
1 a . b

Reciprocal : — = g L0
P Z Ell ‘l’biz al "f‘b]

z 1 . a, b
Division : Z_1=Z1(Z—J=(a1+1bl)[ —2 2 ]

2 4 2 2,1 2
2 2 a,”+by,” a,"+b,

aa, + bl I.'}'_) " alb] _albl
= =2

azz + h;' a22 +b22
Addition is commutative and associative. Complex number 0 = 0 + i0 is the identity element for
addition and every complex number z = a + ib has its additive inverse — z = — a — ib,

Multiplication is also commutative and asosciative. Complex number 1 = 1 + 0i is the identity
element for multiplication. Every non-zero complex number z = a + ib has its multiplicative inverse
1/z (also known as reciprocal of z) such that

1 a-ib _z
z a’+b? |zp

8. The conjugate of a complex number z = a + ib is denoted by z and is equal toié/d/f

EXERCISE-1

1. Show that :
o (1 ) 1) 2
} .1 .
i 7! +(;J } =—4 @) {1 7+({) } =2i
24
.18 1 =0 ) . 0+l p o
(iii) §1° + f = (v) P+ i+ 2 4 i =g foralln e N

2. Show that 1 +i10 + {20 4 {30 j5 4 real number.
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cl

10.

I1.

12.

13.

14.

15.

16.

Find the values of the following expressions :
(i) i49 4 {68 4+ {89 4 110 (ii) 130 + 180 4 j120
(i) i+i2+83+14 (iv) 1 + 110 + j15

{992 4 {590 | {588 1566 ;584

V) 85 sm0 s 5
{582 {380 578 1576 o574

(Vi) 1+ 2+ + 06+ 8+ + {20

Properties of Multiplication.

Reciprocal of a complex number.

Express each of the following in the form a + ib :

@) 3(7+7)+i(7+70) (ii) (1 —1i) = (-1 + 6i)

: . 1 7. 1. .
o 52 oo B3l 50)

Express each of the following in the form a + ib :

3 3
o (i ot
(iif) (5 — 3i)3 @) (-V3+v2)(23 -i)

. c+1 . =
Ifa+ib= c—i’ where c is real, prove that : a® + b* = 1 and a -1

Find real values of x and y for which the complex numbers —3 + ix2 y and x? +y + 4i are conjugate
of each other.

Find the multiplicative inverse of the following complex numbers :

2
() 3+2i (ii) (2+J§i)
(a+i)? . (a2 +1)?
=p+1 . 22 2 =
If (2a—i) pP+1q, show that : p* + g @aZ+1)

Ifx =-5+2./_4, find the value of x* + 9x3 + 35x2 — x + 4,

z-1
If z is a complex number such that | z | = 1, prove that (m) is purely imaginary. What will be
your conclusion if z=1 ?

If z =2 — 3i, show that z2 — 4z + 13 = 0 and hence find the value of 4z3 — 322 + 169.

If o and f are different complex numbers with | B | = 1, find

1—&5"

Find non-zero integral solutions of | 1 —i [* = 2X,
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17.
18.

0N

20.

21.

22.
23.

25.

26.
27.

28.

29.
30.

Find all non-zero complex numbers z satisfying z= i z2.
Find the real value of x and y, if

() x+iy)@=3i)=4+i (i) 3x - 2iy) 2 +0)> = 10(1 + i)
I+1)x-2i (2-3D)y+i .

G < ;)fl + 3_)iy L= (V) A+ (x+iy)=2-5

Evaluate the following :

, 3-5i

(i) 3x3+2x®—7x + 72, when x = >

(i) x*—4x3 +4x2 + 8x + 44, when x = 3 + 2i
(iif) x* + 4x3 + 6x2 + 4x + 9, when x = —1 +ifn
iv) xX0+ x4+ x2 + 1 whenx=1_+i

’ V2

Ile=2—i,zz=—2+i,ﬁnd
. R(ﬁz_z) N
(i) Re = (i1) 221

1+iY"
Find the least positive integral value of n for which (1——) is real.

1+i)"
Find the smallest positive integer value of n for which ﬁ is a real number,
Find the square roots of the following :
(i) 7-24i (i) 5+ 12i
Find the square roots of —15 — 8i.
Find the square root of i.

Find the modulus and argument of each of the following complex numbers :

(i) 1+i3 (i) 2+2i,3

(i) —/3—i (iv) 23-2i

Find the modulus and argument of the following complex numbers :
1+ o1

O (i) ;7

Find the modulus and principal argument of —4.
Put the following in the form r(cos 6 + i sin 0), where r is a positive real number and

a+71)

n<0<7: m

. Multiplication of a complex number by»% Mocdle
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EXERCISE-2

Mark the correct alternative in each of the following

T oom
1. Ifz=cos—+rsin—, then

4 6
s s
@ |z|=1lag(@=7 b)|z[=1,arg (z) =
23 Sm 3 1
= — =1 = — = -1 —=
© l21= 5 ag @ =5 @ z]= 5, arg () = tan” 15
2. Ifi? = -1, then the sum i + i® + i3 + ... upto 1000 terms in equal to
(@ 1 (b) -1 (c) i (d 0
)
1
3. If £;1+—?= X + iy, then x? + y? is equal to
2a—1i
G (a+17 @1
(a) 127 +1 (b) 4a? 1 12 (c) (432 = I)z (d) none of these
[{
4. If z is a non—zero complex number, then | is equal to
7z
z _
(a) 7 ®d |z (c) |z] (d) none of these
5. (\/3)(\/——3) is equal to
(@ J6 (b) -6 (©) i/6 (d) none of these
1+i
6. Ifz= -1/ then z* equals
(a 1 (b) -1 ()0 (d) none of these
7. Ifz= m,then|z|=
1 5
(a 1 (b) E () 76 (d) none of these
1-ix
8. If 1 iy =a+ib,thena?+b?=
(a) 1 (b) -1 (© 0 (d) none of these
1+7i
9. Ifz __(24)2 , then
[6] Our Super Faculty (PHYSICS by Afroz Sir) | falas i
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10.

11.

12.
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1
@ |z]=2 ®)z]=7
1-i
The argument of — is
: 1+i
n o E
@ — ®) 5
@+ +i7 +i8 +1%)
The value of . is
(1+1)
L 1+1 b S 1—i
@ 5+ (b) 5 (1)
The value of (1 +i)* + (1 —i)*is
(@) 8 (b) 4

(c) amp (2) =

© >

()1

(c) -8

T ' _ _3rm
7 @amp@=

Sn
O

1
@ 5

(d) 4




