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Exercise 1.3

Q1. Graph the following number on the complex plane.

) 243 ii) 2-3i i) .2-3i iv) -2+3i
v) -6 vi) i vii) g- = -;-i viii) -5-6i
Solution:
i) 2+3i
Point on x-Qxis = 2 units

Point along y-axis = 3 units

i) 2-3i
Point on x-axis = 2 units

Point along y-cxis = -3 units
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-0

iii) -2-3i
Point on x-axis = -2 units

Point along y-axis = -3 unifs
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iv)  -2+43i
Point on x-Qxis = -2 units
Point along y-oxis = 3 units

V) -6
Point on x-Qxis = 6 units

Point along y-axis =0 units
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vi) i
Point on x-Qxis = 0 units

Point along y-axis = 1 units

vii) g-gt

Point on x-axis = == 0.6 units

Milw

Point on y-oxis = -% = -0.8 units
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viii) -5-6i
Point on x-axis = -5 units

Point on y-axis = -6 units

Q2. Find the multiplicative inverse of each of the following numbers.

i) -3i i) 1-2i iii) -3-5i iv) (1,2)
Solution:
i) -3i
Let z = -3i
Then multiplication inverse of z is:
2= (-3i)) = -2 X
R
I TE.
— i
T 3(=1)
=4
3
.l - {
£ =3
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i) 1-2i
letz = 1-2

Then multiplication inverse of z is:

z'' = (1-21)
= 1420
(1)2-(20)2
_ 142i
1 -4
= 1+2i
1+4
T L s W |
. 5 5
T ey
. s'+ 5
iv) (1,2)
Letz= 1+2

| 1420
1-2i 1+24
Zﬁ
5

Then multiplication inverse of z is:

2= (1+2)' =
= 1-2¢
(1)2=(20)2
= 1-21
1 -4if
_1-21
144
L ﬂ = 1 —
¢ 3 5
=1_2
&S 5
Q3. Simplify
i) 101 i)
Solution:

1 1-21
X

1421 1-2i

(-ai)

iii) i3
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)

Hence

i)

j101 = {100+
= {100
= (i2)%0 }
= (-1

= 1.

(-ai)¢
= (-a)* (i)
= 44

a‘(-1)4

[+ i2=-1)
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iv)  §0
= (i'0)-1
= [(i?)S]-I
= [-1)5)"
= (1)

Q4. Prove that z=z iff zis real.

Solution:

Case I
LetZ = atbi
andz = a-bi
Givenz =z
a-bi = g+ib
-ib = ib
-2ib=0
b =0or2
onyb= 0 2

put in equation

Thus z = ziff zis reql.
Case ll:

letzER

£0

z = a+i(0)

= Q+0I €real number
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Thenz=q+bi=Q
Soz=0-bi=0
Thusz=12

Hence provec

Q5. Simplify by expressing in the form a+bi
) 5+2/-4 i) (2+ V=3) (3+ V=3) i) ——

Vo ey
3
lv) V6~ V=12
Solution:
i) 5+ 2/-4
=5+2vV-1x4
= 5+ 2V
= 5+ 2(2i)
=5+4i

Thus 5+ 2V =4 = 5+4i

i) (2+ V=-3) (3+ V-3)
= (24 V=1 x3) (3+ V-1 x 3)
= (2+ iV3) (3+ iV3)
= 6+ 2iV3+3iV3)+ (iV3)?
= &+ i2(3)+ 5iV3
= 6-3+5iV3)
= 3+5iV3

Thus (2+ V=3) (3+ V=3) = (3+ 5iV3)
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2
W) #r
=%
\-'g+ VvV=1Xx
= 2
V54 V8Bi
2 V5- 2V2i

- w—— N w—
V54 2\2i V5 - 2V2i

_ 2(\V5- 2V20)

—_—
(V5)2=(2V20)%

_2(\V5- 2vZi)
5-8i

_2( \'rg— 2\."12.‘)
5+8

=5 2VZi)

2
Thus =————— = f—3(\f§ ~ 2VZi)

v5+ v—-8
3
v —
) vOo— v—12
_ 3
V6— V—=1x12
_ 3
vV6-v12i
_ 3 V6+V12i
— W —

_3(\%4‘ Vv12i )
6-12i¢
_3(\*1_64' V'Tfl)
6+12
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=2 (V6 + V12i)
=%(\/3+ V12i)
=-[V6(1 + V2i)]

=1
6
Thus — 3'-—“%“* VZi)

vo+ -1

Q6. Showthatvze C
i) 12 + Z2 is real number ii) (Z — Z)?is real number

Solution:

Let Z = g+D

& Z = a- bi

2= (a+bi)? = a? + (ib)? +2(a)(bi)
= (@? - b?) +2abi

Z? = (0-bi)2= a? + (ib)? -2(c)(bi)

= (Q? - b?) -20bi

i) 2 + 2?2
= (@? - b?)+2abi + (0% - b?) -2abi
=2(0?-b?) €ER

Hence proved
i) (Z - Z)3

I-Z = (a+ib)+(a-bi) = 20
(Z-2Z)?= (20)? = 40°€E R
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Q7. Simplify the following.

) =i i) 1Sy
W)  [—i-Z2g -2 W) (a + bi)?
v) (a + bi)™* vi) (a + bi)’
vii) (a — bi)® viii) (3 - V—4)-3
Solution:
D [-1+2)

= (-%)3+(l?f) : 3(- -l-) (g,-) (=3+%1)

. =120, 20, %
8 8 ! 1
1, 9
ISt R
8 8
8 8

) -5
(=550 -2=-IE0(-:-F)
= (-3 - &G ZRi-1 -3

i 3~."§i 3v3‘ .2
B 8 B

o | -

(l

9
5

<
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=149 8 _
== -8
Thus, [-2 - 23 = 1
e 1 V3
W) F3=F0t=3=30

_ =14Y3i,_2 —1-V3iy,
-2 (o

— 2 2 -l-\qf 1
- l-l'lw"if] I 2 ]

-— ; (- 1-\6‘
(=1)242(-1)(V3E)+(V31)? 2

)

B 4 -3=V3I
* Zwger! 52 )

B 4 -1=-v3i
-(-2-2\5'(” 2 )

1 4 -1-v3(
7‘-1-»’5’:” 2 )

l|l |
e N
X | e
I" N

iv) (a + bi)?
= (a)*+2(a)(bi) + (bi)*
= a*+2abi + b*i*

Thus (a + bi)? = (a*—b?) + 2abi

v) (a + bi)"*

1
T (avbi)?
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— 1
T (@)2+2(a)(bi)+(bi)?

1
(a2=b%)+2abi

. 1 . (a’-b%)-2ab
(@*=b3)+2abi  (a?=b?)-2abi

_ (a?=b*)~2abi
T (@af-b2)2-(2abi)?

(a’=b*)-2abi
as+b*-2a‘bi+aaihii?

_ (@?=b?)~2abi
as+b%*+2a<b*

_ (a*=b*)-2abi
(at-be)?

2. (a*-b%)-2abi
(at..bl]l

Thus a + bi)~
vi) (a + bi)?
= (@)® + (bi)* + 3(a)(bi)(a + bi)
= a* + b*t? + 3abi(a + bi)
= a’=b*i+3a’bi + 3ab’i®
= (a*-3ab?) + (3a?b—b?)i

Thus (a + bi)*= (a*=3ab®) + (3a*b—b?)i

vi) (a - bi)?
= (a)* = (bi)* - 3(a)(bi)(a - bi)
= a* — b*t® — 3abi(a — bi)
= a’+b*i—3a’bi + 3ab?i?

= (a*=3ab®) + (—3a’b+b?)i
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Thus (a — bi)*= (a’-3ab*) + (b> — 3a’b)i

viii) (3=v-4)"?
=(3-V-1x4)73
= (3 - V4i)™3

= (3 -2i)"3

L ———————————

(3-20)3

= 1
(3= (20*=3(3)(20)(3~2()

|
"~ 27- 8i*-18i(3-2()

N 1
(27~ 36)4(8=54)

| -9+ 464
X
-G 461 -~9+46!

_ =94+46i
(=9) +(460)7

-9 446)
B1-21161%

-9+ 461
2197

2197 2197

— ‘f_ ~3 = __9 .ﬂ.
Thus (3 4) 2197 . 2197
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