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Comnplex Numbers
il

1. Simplify the following:
i (i) 1 (i) (=) (iv) 27i72
.8 -5
) M5 i) @)Y (vii) [‘—SJ (viit) ixi?
1
Solution

i P=ii*=i(»?=i(-1D)?=i(D) =i
ii. == (-18=1

-~ — P 1 1 1 1 1 1 1 i i
. (D) V=iV =-F=—m=——s=—- = —: ==X = =1
i19 i.i18 i.(i%)° i.(-1)° i.(-1) i P00 i
. . 27 27 27 27
iv. 27i7%=2"= = = =27

i26 (i2)13 = (-1)13 (-1)
v. M+ =0i%+ii*=i(*°+i(%?* =i (=15 +1i.(—1)?
=i.(-D+i(1)=—=i4+i=0
vii (P43 +2+0D?2=[(*>*+ii?+i2+iP?=[-1D%?+i.(-1)+ (-1 +i]?
=[1-i—-1+i]?=(0)2=0

vii. (f)_5 = ()T =) T = ()T =T === ——

is i5 ii4 i.(i2)2
_ 1 1 __1_ 1 i_ i,
-0z L i iTi iz
vili.  iB¥xi?? =i*? = (i) = (-1 = -1
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(iv) 2-+=3

oo S
i) =+
(ii1) 5

24+ VA x—1=2+2i

—V=1x7=3-V-1xV7=3-iN7
VIEXV=T _2 4

5 5

iv3

(i) Gx+2)—(4—y)i=5+3i
iv) (-Dx+Q2+i)y=4-i

2. Write in terms of 7.
@ 2+d=2 (i) 3-+—1
Solution
. 24+4V—4=2+V4Xx-1=
. 3—+v-7=3
.. 2 V=16 _ 2  Viex-1 _ 2
1. §+_5 —§+ - —5+ 5
iv. VZ-VT3=vZ-VTIX3=vZ-V=Ix3=VZ-
3. Find the values of x and y.
i) x+5+(p-3)i=1+2i
(iii) 2+Dx+(1-20)y=3+4i
V) GBGx—-1D+(2y-3)i=8+7i
Solution

i. 2x+5+(Wy—-3)i=1+2i
2x+5=1; y—3=2
2x=1-5; y=2+3
2x=—4 ; y=5
x=-2; y=5

ii. Bx+2)—-(4—-y)i=5+3i
3x+2=5;—-(4—-y)=3
3x=5-2;-4+y=3
3x=3 ; y=3+4
x=1,;y=7

iii. 2+Dx+(1-20)y=3+4i
2x+ix+y—2yi =3+ 4i

2x+y =3 ........(D)
x—2y=4 .......(~i)
4x+2y =6
x—2y=4
5x =10
x=2

Put x =2 1in (i)
=>22)+y=3=>4+y=3
>y=3—4>y=-1

iv. A-Dx+QR+id)y=4-i
xX—ix+2y+iy=4-—1i
x+2y=4 .......
—-x+y=-— .. (i)

x+2y=4

—Xx+y=-

3y =3
y=1

Puty=11n (1)
>x+2(1)=4=>x+2=4
>x=4-2=>x=2

v. Bx—-1)+QR2y—-3)i=8+7i
3x—1=8; 2y—
3x=8+1; 2y=7+3

3x =9
x=3 ; y=5

3=7

; 2y =10
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| EXERCISE 2. ‘

i Simplify and write in the form a + bi:
i)  (2+5)+@—zi) ()  (16—=3i)+(9+2i)
(i)  (9—2i)—(7—3i) Gv) (1 +9)—(9-70)
(v) (3 +45) (2 -3i) (vi) (-2 (GB—-4)
(vii) (3—5i)+(2—4) (vii)) (5+2i)+ (6—30)

Solution

i. (2+45)+@B—-zi)=2+5i+3—-zi=5+(B-2)i

ii. (16—-3i)+(9+2i)=16—-3i+9+2i=25—-1i

iii. (9-20))—(7-3i)=9-2i—-7+3i=2+i

iv. (114+9)—-09-7i)=11+9i—9+7i=2+16i

v. (3+4i)(2-3i)=6—-9i+8i—12{?=6—-9i+8i+12=18—1i

vi. (5—2i)(3—4i)=15—-20i—6i +8i?=15—20i—6i —8 =7 — 26i
3-5i _ 3-5i _ 2+4i _ 6+12i—10i—20i?

vii. (3 —50) + (2 - 4i) ==

i 2-4i " 2+4i (2)2-(4i)2

_ 6+12i—10i4+20 _ 2642i _ 13 | 1 ;
o 4+16 T 20 10 10

. . 5420 542i 643i 30+15i+12i+6i2
Viil. 54+2i)+(6—-3i)= = =
( ) ( ) 6-3i 6-3i 6+3i (6)2—(3i)2

_ 30+15i+12i-6 _ 24+27i _ 8 | 3.
o 36+9 T 45 15 5
= Write additive inverse for cach complex number:

(i) 3+2i (i) 4 —3q () 5-7i (iv) —§+%f
Solution
i. z=34+2i>—-2z2=-3-2i
ii. z=4—-3i>—-—2z=—-4+3i
ii. z=5-7i=>—-z=-5+7i

: 2 5. 2 5.
v, Z=—z+4+-1l>—-ZzZ=-—-1
3 4 3 4
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3. Find multiplicative inverse for each complex number:
(1) 4 + 5§ (i1) 6+ 2§ (ii1) 7—3i (1v) \/g— 4i
Solution

: -1 _
1. Z =
(a2+b2'a2+b2)

)2+(5)2’(4)2+(5)2) - Emizs’m_fzs) - (44_1’ _%) - % B 4_51
11.

(
((6)2+(2)2 ’ (6)2J—r22)32)) 7 3 7 3 7 3
E(7)2+( 3)2’ (7)2+(- 3)2) - 49+9’49+9) - (ﬁ’ﬁ) ~ 58 + ﬁi

—(4) _ (5 4 Y _ (Y5 4\ _Y5_ 4.
a2+b2’a2+b2 (V5)*+(-4)2 (\/—) +(- 4)2) - (5+16 5+16) ( ’ )_ ot

4. Ifz, =2+ 5i,z,=1-3i and z, = 2 + j, then verify that
(1) Zi 25 = +F (i1) 2,2, = Z;Z
() (7 +z)+z,=2+(z,+z) Qv) (2,2,)z2; = 2,(2,2,)
(v) z+(—z)=(-z)+z =0

Solution

i, LHS=2z,+2,=Q+5)+(1=30))=2+5i+1—-3i=3+2i
RHS=2z,42,=(1-3)+Q2+45)=1-3i+2+5i=3+2i
Hence z4 + 2z, = 2z, + 24

ii. LHS=22=02+5)(1-30)=2—6i+5{—15i2=2—6i+5i+15=17—1
RHS=22=(1-3)2+5)=24+5i—6i—152=2+5{—6i+15=17—i

Hence 21z, = 2,2,

iii. LHS=(z1+2z,)+2z;=[Q+5)+1-3D)]+@2+1i)
=[24+5i+1-3i]+@Q2+i)=3+2i+2+i=5+3i
RHS=2z+(z,+23) =@2+5)+[(1-3i)+(2+10)]
=2+5)+1-3i+2+i=2+5i+3-2i=5+3i
Hence (z4 + 23) + 23 =z, + (2, + 2z3)

iv. L.H.S=(22)z3=[2+5)(1—-30)]2+i)=(2—6i+5—15i®)(2+1i)
=(2-6i+5+15Q2+i)=07-D)Q2+i)=34+17i —2i —i?
=344+17i—2i+1=35+15i
R.H.S =2z,(2,23) = 2+ 5)[(1-3)(2+i)] =@2+5)[2+i—6i—3i?%]
=Q2+5)[2+i—6i+3]=(2+5i)(5—5i) =10 —10i + 25i — 25i?
=10 —10i + 25i 4+ 25 =35+ 15i

Hence (z,25)z3 = z,(2,23)

v. LHS=z+(—2)=Q+5)+(-2-5))=2+5i—2-5i=0
RHS=(-2z)+2z,=(-2-5)+2+45)=—-2-5i+2+5i=0
Hence z, + (—z1) = (—2z¢) + 24

a2+b2'a2+b2)

1il.

1v.

t=
= ()
'= (@
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S (+9) _
5. If >—; = x+ 1y, then find the values of x and y.
—i
Solution
2
4y = 1+i%420  1-1420 20 20 24 _ 4i+2i® _ 4i-2 _ 4i-2 4. 2 _ —E+—
X = T T T o 24 240 (2)2-i2 4+1 5 L l

X = —% ;Y= g comparing real and imaginary parts

6. If 2x+iy)(1—i)=4+2i,then find the values of x and y.
Solution

Cx+iy)(1—-i)=4+2i

2x — 2xi + iy — i’y =4 + 2i

2x —2xi+iy+y =4+ 2i

2x+y=4 .......()and —2x+y =2 .......(i0)

2x +y =4

—2x+y=2

2y =6
y=3

Puty=31n (i)

=>2x+(3)=4=>2x=4—3=>2x=1=>x=%

Hencexzi ;0 y=3

7. Find the values of g and b, if (a + bi)(1 + 3i))=-8 + 114,
Solution

(a +bi)(1+3i) =—-8+11i
a+ 3ai + bi + 3bi? = -8+ 11i
a+3ai+bi—3b=-8+11i

a—3b=-8 .......(i)and 3a+b =11 .......(i0)
3a—9b =-24
+3a+b=+11
—10b = =35
_7
)
Putb =-in (i)
=>a—3(5)=—8:>a—E —8sa=-8+4+2q=""2 = -
HenceazE ; =
2 2
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EXERCISE 1?‘

1. Find the modulus of the following complex numbers:
: i . 3 4, :
(i)  4+3i (i) —5—4i (i) -1 @) 2 -[3i
Solution

i 4+3il=J@)?*+13)?2 =16+ =\/_5=5
ii. |-5-—4i]=(=5)2+(-4)2=v25+16=

2 2 N
-2 =)+ (Y- e \f vi=1
iv. | ~VZ—VEi| = [(—V2)" +(—3)’ = VZF3 =
2. Ifz, =2 + 7i and z, = 4 — 3i, then verify that

=19

iii.

zZi
z

@) Z¥z,=z+7 G) zz=z7 G [—]=

-
2

[¥]

Solution
i. LHS=2+2,=Q+7)+@-30)=2+714+4-31=6+41=6—4i

RHS=2;+2,=Q2Q+7)+4—-31)=2—-7i+4+3i=6—4i
Hence z, + 2z, =7, + Z,

ii. LHS=2Zz,=2+71)(4—-31)=8—061+281— 2112
=8—61+ 281+ 21 =29+ 221 =29 —22i
RHS=22=2+71).(4—-31) =2 —-7i)(4 + 30)
=8+ 6i—28i —21i? =8+ 6i —28i + 21 = 29 — 22i
Hence z1z, =71 z,

Zq 2+71 2+71  4+31 8+61+281+2112 8+61+281—-21
111. LHS=(=)= = X = =\
Zy 4-31 4-31  4+31 (4)2-(3v)? 16+9

. (—13+34z) 13 [ 34 13 34i
o 25 © 25 25 25 25
RHS = z; _ (2+70) _ 2-7i _ 2-7i _ 4-3i _ 8-6i-28i+21i® _ 8-6i-28i—21
U Z; (4-31)  4+3i 4430 4-3i (4)2-(3i0)2 1649
-13-34i 13 34,
~ 25 25 25
z1 zq
Hence (—) =—=
Z Z

) ] Visit us @ YouTube “Learning with Usman Hamid”
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3. If z= 5 — 2i, then verify that REE -
G z=z ) |z|=]z| (i) |z|=|-7]

(iv) 2:E=|z|2 (v) ‘zlz‘—ﬂ

Solution
i. z=5-2i=22=542i2Z2=5-2i2Z=1z2
ii. LHS=|zl=15-2i]=+(52%+ (=22 =+25+4=+29
R.H.S=z] =|5+2i|=+/(5)2+ (22 =v25+ 4 =+/29

= |z| = |z|
iii. LH.S=]|z|]=]|5-2i]=+(5)2+(-2)2=+v25+4=+29
R.H.S = |—z| = |=(5 = 20)| = |=5+ 2i| = {/(=5)? + (2)2 = V25 + 4 = /29
= |z| = |—z|
iv. LHS=zz=(5-2)G+2i)=(5)*-2i)%*=25+4=29
RH.S = |zl = |5 - 2if? = (52 + (-2)?) = 25+4 =29
= zZ = |z|?
v. LHS=|z|=]|5-2il=+(5)2+(-2)2=+25+4 =+29
R.H.S=|-z] = |=(5+2i)| = |-5—2i| =/(=5)%2 + (=2)2 = V25 + 4 =29
= |z| = |-Z]

4. Ifz=4—3i,thenverifythat‘z|=‘—z|:

Solution
|zl = 14-3i] =J/(@)?2+ (-3)2=V16+9=v25=5
|—z| = |-(4 =3)| = |-4+3i| =/ (-4)?+ 3)2 =V16 + 9 =V25 =5
wZ=z:|Zl=z|=14-3il=y(@)?2+(-3)2=V16+9=V25=5
|-zl = |-(4=3D)| = |-(4+3)| = |-4-3i| =/ (4?2 + (-3)2 =V16 + 9 =V25 =5

Clearly |z| =|—z| = |z| = |-Z|

z

-|-=|

5. Ifz1 =2+ 3i, z2=-1 + i, then evaluate:
(1) Re(z1 z2) (1) Im (z1 z2)
Solution
212, = (2+4+3)(-1+i)=-2+2i—3i+3i?=-2+2i—-3i—3
7129 = =5—1
i. Re(z,z,) = =5
ii. Im(zz,) =-1
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XERCISE lﬂ

I, Find the real and imaginary parts of the following complex numbers:
i  (8-3i )  (5+3i)° (i)  (4-5i)"

L 3421 ) (2=
i)  (4-3)7 W) (4:33 (vi) [2—;}

i) [1"2":]
1+

Solution
i. (8- 3i)2 =(8)2+ (31)* — 2(8)(3i) = 64 + 9i? — 48i = 64 — 9 — 48i
= 55 —48i = Re(z) = 55,Im(z) = —48

.e ~N—1 1 1 5-3i 5-3i 5-3i 5-3i 5 3, 5 3
ii. 5+ 3i = = X = = = =———i=>Re(z) =—,Im(z) = ——
( ) 5+3i 5+3i 5-3i (5)2-(3i)2 2549 34 34 34 ( ) 34’ ( ) 34

~—1 1 1 4+5] 4+5i 4+5] 4+5i 4 5 ., 4 5
ii. 4 — 5i = = = = = =—+4+—i=>Re(z) =—,Im(z) =—
( ) 4—5i  4-5i  4+5i (4)2—(510)2 16+25 41 41 41 ( ) 41’ ( ) 41

iv. (4-3i)2t=——-= ! 1 _ 1 __1 7+

T (4-30)2  16+9i2-240 16-9-240 7-240 7-24i  7+24i

7+24i 7+24i 7+24i 7 24 7 24
= — = = =—+—i=>Re(z) =—,Im(z) = —
(7)2—(24i)2  49+576 625 625 625 625 625
(3+2i)_1 _ 4+3Q _ 4+3Q  3-2i _ 12-8i+9i—6i%> _ 12-8i+9i+6 _ 18+i
4+3i 3+2i 3420 3-2i (3)2-(2i)2 9+4 13
18 1, 18 1
=—+4+—i=>Re(z) =—,Im(z) =—
13 13 (z) 13’ (z) 13
vi (z—i)‘2 _ (2+i)2 _ (2+i y 2+i)2 _ (4+2i+2i+i2)2 _ (4+2i+2i—1)2 _ (3+4i)2
: 2+i 2—i 2—i 24 (2)2—(i)? 4+1 5
(3+40)%> 9+16i%4+24i 9-16+24i 7 24 . 7 24
= = = =——+4+—=—i=>Re(z) =—=,Im(z) ==
25 25 25 25 25 25 25

i ()7 = () = () = () = () -
_ (—1)2+(-30)2+2(-1)(-3i) _ 1-9+6i 3

8 6, _ -3
- " __Z+Zl=>Re(Z)_ 2,Im(Z)—2

) ] Visit us @ YouTube “Learning with Usman Hamid”
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2. Solve the following simultaneous linear equations with complex coefficients
for w and z:
(1) Iz+2+Hw=11-i (i) 2z+@B+Hw=9—i
Q-iz—w=-1+i —iz—iw=—-1+i{
(i) z—4w =3i (iv) z+w=3i
2z+3w=11-5i 2z+3w=2
(v) 2z+ B3+ iHw=1
—z—(1-w=2
Solution
i. 3z+2+iDw=11—-i ; 2-Dz—-w=-1+i
Solution
3z+2+iw=11-10 ......... (1)
Q-Dz-—-w=-1+1  .......... (i1)

Multiplying eq (i) by 1 and eq (ii) by (2 + i) and then adding them
3z+2+iD)w=11—1i
C-DR+i)z—L+iHw=2+i)(—-1+1i)
3z+2-D)R+i)z=11-i+ Q2+ i))(—1+10)
3z+(4—i?)z=11—-i—-2+2i—i+i?
3z+(4+1)z=11-i—-2+2i—-i—-1
3z+5z2=8=>8z2=8=2z=1

Putz=11neq (i)

3D+ R+iw=11—-1i
3+R2+i)w=11—-1i

Q+i)w=8-—1i

8-
T2+
_8—i _ 2-i _ 16-8i-2i+i* _ 16-8i-2i—-1 _ 15-10i _ 15 10,
W=ri™ 2=~ "oz a1 s 5 s
w=3-2i
ii. 2z+B3+i)w=9-i ; —iz—iw=-1+1i
Solution
22+ B+iw=9—-1 ... (1)
—iz—iw=-1+10 ... (11)

Multiplying eq (i) by i and eq (ii) by 2 and then adding them
2iz+ (3+)iw = 9i — i?

—2iz —2iw = =2+ 2i

B+ Diw—2iw=9i—i*?—-2+2i
3iw+itw—2iw=9i+1—2+2i

iw—w=11i -1

) ] Visit us @ YouTube “Learning with Usman Hamid”
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(i—-Dw=11i—1

_11i-1
-1
11i—-1 i+1 11i%+11i—i—1 —11+11i—-i—-1 —12+10i —-12 10 .
= — —_—= - = = = + —1
i—-1 i+1 (i)2-(1)2 -1-1 -2 -2 -2
w=6—5i

Putw =6 — 5iineq (i)

22+ (3+i)(6—5i))=9—1i
2z+18—15i+6i—5i?=9—|
2z+18—-15i+6i+5=9—1i
2z+23—-9i=9—1i
2z2=9—10—23+9i

2z = =14 4+ 8i

z=——+2
2 2

z=-7+4i

iii. z—4w=3i ; 2z+3w=11-5i

Solution

z—4w =31 ... (1)
2z+3w=11-50 .......... (i1)
Multiplying eq (1) by 2 and subtracting both
2z — 8w = 61

+2z+ 3w =411+ 5i
—11lw =-11+11i

1 11 .
T -11 0 -11
w=1-i

Putw =1 —iineq (1)
z—4(1—-1i) =3i

z—4+4i =3i
z=3i+4—4i
z=4—1i

iv. z+4+w=3i ; 22+ 3w =2

Solution
z+w=3i ... (1)
2z+3w=2 ... (11)

Multiplying eq (i) by 2 and subtracting both

) ] Visit us @ YouTube “Learning with Usman Hamid”
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2Z + 2w = 6i
+2z+ 3w =12

13

—w=-2+46i
w=2-6I0

Putw =2 — 6iin eq (i)
z+(2—-6i)=3i
z=3i—2+6i
z=-2+4+9i

V. 2z+3+iw=1 ;
Solution
224+ B+iw=1
—z—(1-DHw=2

----------

Multiplying eq (i1) by 2 and adding both

2z+ B+iw=1
—2z-21-iHw=4

B+iw-21—-i)w=5

3w+iw —2w+ 2iw =5
w+3iw=5
1+3i)w=5

5

1+3i
5 _1-3i _  5-15i

_5-15{ _5-15i _ 5 15,

Njwn|wdhIlw

2-3+9i—i-3
2z = —

_ —4+8i

Available at MathCity.org
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[Review pxorcise SR

1. Four possible answers are given for the following questions. Choose the correct

answer;
(1) P+it=
(@) -1 Mo @1 @2
(i1) Real part of (2 - 37) (2 + 3i) 1s:
(a) =3 (b) 1 (c) 4 M{ 13
(iii)  Imaginary part of (2 —i) (2 + i) 1s:
0 (b) 1 (c) 7 (d9
(iv)  x+ iy will be pure imaginary number, when:
(@) y=0 W x=0 ©) i=0 () =0, =10
(v)  What is additive inverse of 5 — 2{?
(a) 5+2i (b) =5 —2i (c) 5—2i & =5 + 2i
(vi)  What is multiplicative inverse of z=1 + :'Ei ] ] 1
(@) 1—1 (b) i E—Ef (d) _$+$i
(vii) Ifz=4-3i,then zz =
(a) 3 (b) 9 () 16 f 25
(vii) Conjugate of 9 — 4 1s:
(a) —9— 4i i) 9.+ 4i (c) 9+9i (d) 4-9i
(ix) Ifz=4+4i thenz+z=
o 8 (b) 8+ 8i (©) 8i (d)0
(x) Ifz=5-|—4.i,then‘z|=
(a) 9 (b) 25 (c) 41 o Ja
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2. (1) Is “0” a complex number? Explain.
(ii) What is the result of multiplying a complex number by its conjugate?
(iii))  State the condition for two complex numbers to be equal.

Solution
i. The real numbers are a subset of the complex numbers, so zero is by
definition a complex number.ie. 0 E R € C
ii. When a complex number is multiplied by its conjugate - the result is real
number. ic. zZ = |z|? € R
ili. Two complex numbers are equal if their real parts are the same and
their imaginary parts are the same. i.c. (a,b) = (c,d) @ a=c,b=d

3. Simplify:
@ iy it (i) )7
(iv)  (3—4i) (5 —-06i) (V) B+4)+(5-7i)

Solution

i B7T=ii*=i(HD8=i.(-D®¥=i(1)=i

ii. i13 X i11 — i24 — (i2)12 — (_1)12 =1
.\ —9 .—9 1 1 1 1 1 1 1 i i .
111. —1 = —1 = —_—_—— = —_—— = - = — === ——X-=——=1
(=0 i9 i.i8 i.(i2)% i.(-1)* i.(1) i i i 2

iv. (3 —4i)(5—6i) = 15— 18i — 20i + 24i? = 15 — 18i — 20i — 24 = —9 — 38i
v. (B34+4i)+-(B-7i)= 3+40 _ 3+40  5+7i _ 15+21i+20i+28i°

5-7i 5-7i 5470  (5)2—(7i)2
_ 15+21i+20i-28 _ —13+41i _ 13 + 41,
o 25+49 T 74 74 74

4. Find additive and multiplicative inversc of z = 8 + 9i.

Solution
Letz=8+9i
Additive inverse of z= —z = —8 — 9i
. . . . _ -1 _ a -b _ 8 -9
Multiplicative inverse of z = z7~ = (—a2+b2 ,—a2+b2) = ((8)2+(9)2 ) (8)2+(9)2)

_( 8 -9 )_(8 9)_8 9
“\6a+s81'64+81/)  \145° 145) 145 145"
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5. Ifz,=3+4i and z, = 2 + 3i, then verify that

; S 3 - z Zi

(1) Z+z, =2 ¥z, (11) By =E 2y (ii1) e
- ZE‘. ZZ

. —_ =3 . s 2
iv) |z|=|-Z) V) =z V) z7=|z)

Solution

i. LHS=2z+2z,=0B8+4)+2+31)=34+414+2+31=54+71=5-7i

RHS=7z1+2,=0B+4)+2+31)=3—-4i+2-3i=5-7i
Hence z, +z, =z + 7,

ii. LHS=Zz,=0B+41)2+31) =649+ 8.+ 12:?
=64+9N+81—-12=-6+4+171=-6—-17i
RHS=2zz,=0B+41).(2+31) =(3-4i)(2 - 30
=6—-9i—8i+12i?=6—-9i—8i—12=-6—17i
Hence 21z, =z, z,

2 3+41 3+41 _ 2-31 6—91+81—1212 6—91+81+12
ii. LHS=|—)= = X = Y (i
Zo 2+31 2431 2-31 (2)2-(31)2 449
18—1 18 1 18 1.
= (B =S-2i=2+2i
13 13 13 13

13
RHS=2— (3+41) _ 3—4i _ 3—4i _ 2+3i _ 6+9i—8i—-12i* _ 6+9i—8i+12
U T T @3y 2-3i 2-30 0 2430 (2)2-(30)2 449
18+i _ 18 | 1
= =—+—l
13 _ 13 13
Z zZ;
Hence (—) ==
ZZ ZZ

iv. LHS=|z|=13+4i=+/03)2+@)?2?=V9+16=+/25=5

RH.S=|-7| = |-G+ 4)| =1-(3—4)| = |-3 + 4i| =/(-3)2 + (4)2
=v9+16 =v25=5
= |z4| = |-71]

V. 2,=2+43i2>2,=2-3i=22,=2+3i=2%Z, =12,

Vii LH.S=2z7=3+4)3—40)=(3)%—(4i))>=9+16 = 25
2
R.H.S=|21|2=|3+4i|2=( (3)2+(4)2) =9+16 =25
= 2177 = |24/
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6. Ifz, =5+4i,z,=3 + 2i, then find
. ¥ Z) _ .
(1) it (1i) é (1)  zz (iv) |z]zz|

Solution
i 22y = (54 40)(3+20) = 15+ 10i + 12 + 8i% = 15+ 10i + 12i — 8 = 7 + 22i
zy _ 5+4i _ 5+4i _ 3-2i _ 15-10i+12i—8i2 _ 15-10i+12i+8 _ 23+2i
77 342 3+2i  3-2i  (3)2-(2)%2 9+4 T 13

iii. zZ;2, = (5+41).(3+21) = (5—4i)(3—2i) =15—10i — 12i + 8i?
=15—-10i — 12i —8 =7 — 22i

iv. |zqzy] =777

Solution

212, = (5+4)(3+2i) =154+ 10i + 12i + 8i2 =15+ 10i + 12i — 8 = 7 + 22i

|z125| = |7 + 22i] = \/(7)? + (22)2 = /49 + 484 = /533

.. 23 2 .
11. =_+_l
13 13

7. Find real and imaginary parts of z= (2 + 7i)~".

Solution
o~ — 1 1 2-7i 2—-7i 2—-71 2—-71 2
2+71 2470 2-7i (2)2—(70)2 4+49 53 53 53
2 7
= Re(z) =—,Im(z) = ——
( ) 53 ( ) 53

8. Solve the given simultaneous linear equations with complex coefficients for z and w:
iz+(2-i)w=4+i
iz+(3+Hw=3+3;

Solution

iz+Q-Dw=4+i ......... (1)
iz+@B+iw=3+3i .......... (i1)
Subtracting both

iz+Q2-Dw=4+1i

tiz+ 3+ i)w=+3+3i
Q-Dw-CB+id)w=1-2i
2w —iw—=3w—iw =1-2i
—w—-2iw=1-2i
(—1-20w=1-2i

1-2i
w = -
-1-2i
1-2i —142i  —142i+2i—4i? —14+2i+2i+4  3+4i
w = - X - = - = =
-1-2i —-1+2i (-1)2-(20)2 1+4 5
3 4,
w=-+-1
5 5
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Putw=%+§iineq(i)
iz+R2-iw=4+1i
. (3, 4.\ .
lZ+(2—l)(§+El)—4+l

. 6,8, 3. 4, :
iz+o+ci—ci—cif=4+1

5 5
., 6,8, 3. 4 .
iZ+-+-i—=zi+-=4+1i
> e 8’ 3. 4
iz=4+i—-—-i+-i—=
tiogmgttsliTg

. 6 4, . 8. 3.
iz=4—-—=-+i—=i+-i
s s T LTEltS
_ 20264  5-843,

10 > 0 >
iz=—+=i
5 5
iz=2+0i
iz =2
_2_2z, i_zu
=TT T e
z=-21
9. Solve (3 —4i) (a+bi)=1 + 0i and find the values of & and 5.
Solution

3—4i)(a+bi)=1+0i

3a + 3bi — 4ai — 4bi* =1+ 0i

3a+ 3bi —4ai+4b =1+ 0i

3a+4b=1 .......(Q)and —4a+3b=0 .........(i0)

Multiplying eq (i) by 4, eq (ii) by 3 and adding both

12a + 16b = 4
—-12a+9b =0
25h = 4
b_4
~ 25

Putb = — in (i)
25
=>3a+4(i)=1=>3a+§=1=>3a=1—§=>3a=i=>a=i
25 4 25 25 25 25
Hencea=i i b=—
25 25
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10. Solve the equation for x and y:
B-20(x+y)=2(x—-2y))+2i—1

Solution

B-2Dx+yi)=2(x—-2yi)+2i—1

3x +3yi — 2xi — 2yi? =2x —4yi +2i — 1

3x+3yi —2xi+2y=2x—4yi+2i—1

3x+3yi —2xi+2y —2x+4yi=2i—1
x+7yi—2xi+2y=2i—1

x+2y=-1 ........(and —2x+7y =2 .......(i0)

Multiplying eq (i) by 2 and adding both

2x +4y = -2
—2x+7y=2
11y =0
y=0

Puty=01n (i)
>x+20)=-1>x=-1
Hencex=-1 ; y=0
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