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Q.2 Find the multiplicative inverse of
each of the following numbers:
@B -3
Solution:
Let z=-3i
1
z8 —3i
1 3
= — ¥ —
-3i 3i
A El
-9;*
R 3
-9(-1
_ 3
9
1 = li Answer
z 3
(ii) 1-2i
Solution:
Let z =1-2i
L 1
z 1-2i
1 1+2i
= X
1-2i 1+2i
o 1+2i
1) - (2i)°

va’-b*=(a+b)(a-b)
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o 1+2i
T 1-d4E=D
i ixd
; C1+4
i =l + Ei Answer
z 5
(i) —3-5i
Solution:
Let z=-3-"5i
11
z  ~3-5i
1_ 1 345
z —3-5i -3+5i
_ —345i
(-G
va’ —b* =(a+b)(a-b)
B +5i
~ 9- 25
__ ~—3 45l
©9-25(-1)
_ -3 +5i
© 9425
=3 +5i
- 34
l = _—3 + ii Answer
z 34 34
(iv) (1,2)
Solution:
Let z=(1,2)
z=1+ 2i
11
z 142
_ 1 Xl—2i
1+2i 1-2i
_1-2i
(1) - (2i)

-a’ —b’ =(a+b)(a-b)

_1-2i
T 1=#(=1)
1-2i
1+ 4

Q.3  Simplify
(i) it GRW 2019

Solution:

+101
=1

=i

= (!-,2)5[}.’-

= (D)%

=1i

=i Answer
(i) (~ai)’ ,ael
Solution:

= (—ai)’

=(-axi)*

=(-a)*i*

un 04( EZ)Z

=a'(-1’

=a*x1

=a* Answer
Gii) i’
Solution:
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—(-D
=i Answer
(iv) i
Solution:

=-1 Answer

Q.4 Prove thatz =z if z is real .

FSD 2019, GRW 2022, MTN 2022, RWP
2022-23, SHW 2023

Proof:
Let z=Xx+1iy (1)

Suppose that z = z
Now we have to prove z is real
As z=12
X+iy = x—Iy
x+iy—x +iy=0
2iy =0
As 2i#0,y =0
Put in a equation (i)
z = x+i(0)
ZF =R
Hence z is a real number.

Conversely,
Suppose z is a real number

Now we have to prove that z = z
Let z=x+0i=

z=x—-0i=x

Hence
z=27

Q.5 Simplify by expressing in the form
a+bi

(i) 5+9J—4
Solution:
=5+2J—4
=5+2-1x4
=5+2/-1+/4
=5+2(i)2

=5+4i Answer

(i) (2+\/—_3)(3+J—_3) GRW 2021
Solution:
e m) )

= (2+m)(3+\/—1_><3)

- (BN

(2+iV3) (3+iy3)

6 +i 24/3 + i33/3+i%(\/3)?
6 +i 5v3 +(-1)(3)
=6+i5/3 -3

=3+i53 Answer

(i) 72
J5+-8

Solution:

2
58
)
:\/§+,{—1><8
2

~J5+4-148
2
~J5+ivB
2 \5-iyB
“J5+iy8 5-i B
2[5-ivB|

( 5) (i8]
ca’—b’*=(a+b)(a-b)
2

2[5 <inB

5-(-1)8
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=0
13

2J_ 2\/_

13

:ﬁ_mﬁi

13 13

25 42

= —: Answer
13

(iv) 7\/6 - m

Solution:
~ 3
J6 —/-12
3
WJe=3f-1x12

3
~J6-iv1z
3 J6+i V12

~J6-iNi2 V6 +i 12
3[J€+f\/1_2]
DRG]

a’—b*=(a+b)(a-b)

3|6+ i12

6-(-12

3] V6 +ivi2 |
e

_6+iV12

6
6 6\2
6 6
_ 12

NN
2

J2

@)

+1

Sl
5.

1 .1
=—+i—F= Answer
J6 B
Q.6 Showthat V z e[l
- : _Z 3
(i) z°+z is a real number.
GRW 2019-21, FSD 2022, BWP 2023,
LHR 2023
Solution:

Let z=Xx+1iy
z = X —ly
2+z = (x+iy)P+(x—iy)
=x2+(iy)2+p:{1ﬁ+x2+(iy)2—m
=X +(=Dy’ +xX* +(-1)y°

=2x> =2y’ is a real number

(i) (z-2)
GRW 2018, RWP 2017, LHR 2022, MTN
2022

Solution:

Let Z—= X +1y
Z= X —1ly

(z=2)= (x+iy)—(x—1iy)
=X+ 1y—Xx+iy
z-z=2i v
By taking square on both sides
(z-2)'= iyy’
=4(-Dy’
=-4y? is a real number
Q.7  Simplify the following:

@) [;+§:J

Solution:
:[__1+£IJ

2 2
(1443
- 2
_(-1+4/3i)
-
1 3

=§|i—l+\/§1']
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=1 (1) + 3123 + 3-D(Bi) + (VBiY ]

@|—= @|—~ |~ |~ *®
I

=1

(ii) {7 2

Solution:

||~ |-

143437 —3x3(=1)+ (J§)3f3]
14343 +9+(\/§)2\/5_’(—i)J
(14331 +9-33 i]

—
co
—

Answer

RWP 2018, FSD 2022

| (7 -3 (B0 +3(-1)(B) - (V3D
[—1-34/34 -3x3(-1)—(J§)3f3]
~1-3v3i +9-(V3)'VB(-1) |

[_1-3J3i +9+3\3 i]

1

=1

-5[8]

Answer

(i) [; _ﬁf]' [-_1_@]

Solution

{

2

-1 _ﬁir[—_l_ﬁf]
2

2 2 2

—1 \/5 I -2+

2 —1++/3i
A48 =Ly
2 [—1+ J3i |
(-1 - (V3iy’

2 [—1+J§f
C1-3(-D)

2 [—1+J§i_
-
118 3i

2
(a+bi)

Answer

(iv)

Solution:

=(a+bi)’

= @® + (bi)? +2(a)(bi)

=a’ +b’ (-1) +2abi

=a’-b’ +2abi Answer
(v) (a+bi)~

Solution:

= (a+bi)?

1

 (a+bi)?

1 (a—bi)’
~(@a+bi) (a—bi)
_ (a-bi)
 (a+bi)’ (a-bi)
_a* +(bi)* —2(a)(bi)

[~ i) ]
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_ @’ +b*(~1)—2abi
(¢ -b*(-D]
_a*—b* —2abi
_a-b 2ab
T (@ +bP) (d*+b)
(vi) (a+bi)’ BWP 2022
Solution:

—(a+bi)’
= a® + 3 (a)*(bi) + 3a(bi)’ + (bi)*
=a’ + 3a’bi +3ab’(-1)+b*i*
=a’ + 3a’bi —3ab’+b’i’.i
=a’ + 3a’bi —3ab’+b’(-1).i
=a’ -3ab® +3a’bi-b’ i
=(a* -3ab*) +(3a’b—-b’) i Answer
(vii) (a-bi)’
Solution:
= (a—bi)*
=a’ —3(a)’ (bi)+3a(bi)’ —(bi)’
=a’ - 3a’bi +3ab’(-1)-b*i’
=a’ —3a’hi —3ab’-b*i’.i
=a’ —3a’bi —3ab’-b’(-1).i
=a’ —3a’bi —3ab’>+b’i
=(a’ -3ab’) +(-3a’b+b’) i Answer

(viii) (3-v4 )_‘5

Solution:

z i Answer

o)
(3-v-1va)"
(3-i2)”
1

T @3-2i)°
1 @+

(G-2i)°  (3+2i)

(3+2i)’

[B-20@+2)]
3 +3(3)°(20) +3(3)(20)’ + (20)°

Il

[3*-(iy]
_ 27+54i+9x4(-1)+8i°
- [9-4(-1)]
_ 27+54i—36+8i%
i 13y’
_ 27+54i —36+8(-1)i
N 13°
-9+ 54i-8i
D197
_ —9+46i
= 0197
-9
= 2197 " 2197

i Answer
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