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1.

Sol:

i)

Sol:

iiii)

Sol:

241 21

Find the values of x and y in each of the
following.

x+iy+2-3i=i(5-i)(3+4i)
X+2+iy-3i=i(15+20i -3i-4i*)

(x+2)+i(y-3) =i(15+17i-4(-1))

(x+2)+i(y-3)=i(15+17i+4)
(x+2)+i(y-3)=i(19+17i)
(x+2)+i(y-3)=19i +17¢
(x+2)+i(y=3)=19i+17(-1)
(x+2)+i(y-3)=-17+19i
Comparing real and imaginary parts
x+2=-17 , y-3=19
x=-17-2 , y=19+3
x=-19 y Y=22

(e i1 =(a-si(s+50 i)
(x+iy) (1-1) = (2 ~3i)(- )M_;I

x+1y =3i(2-3i)
X +1y =61 —9¢*
x+1y=6i-9(-1)
X+1y =9+61
X=9 , y=6
x. ¥

—+—=—=4+51
241 3-1 -

X 2-t_ Yy 3+1

— ——=4+51
3-1 3+1
(2-1)x (3+1')y
@ -0F @) -
2x ix By+1y
(1) 9-(-1) =4+51
2x—:x+3y+1y
5 - 10
10(2x-ix)+5(3y +1y)
50
20x-10ix + 15y +5iy =50(4+51)

20x +15y - 10ix +5iy = 200 + 250

=4+51

=4+51

=445i
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Exercise 1.2

Sol:

i)

Sol:

¢

20x +15y +1(—10x +5y) = 200+250i

Comparing real and imaginary parts

20x+15y =200 (i],_
~10x+5y=250 (i)

Multiply (ii) by 2 and add to (i)

. 285 +15y =200
- 20% +10y =500
25y =700 =>y=28
(i)  =-10x+5(28)=250
~10x+140=250
-10x=250-10
= —10x=110
= x=-11

Ifz, =-13 + 241, z, = x + yi find the real
values of x and y such thatz, — z, = 27 + 15i
z, -z, =-27+15i :
(—13+24i)—(x+yi)=-27+15i
-13+24i-x—-yi=-27+15i
-13-x+24i-yi=-27+151
(-13-x)+i(24-y)=-27+15i

-13-x=-27 , 24-y=15
-13+27=x, 24-15=y
=214, y=9

* Find the real values of x and y if:

(.1r+iy)z =25+ 601

x* +(iy)’ +2ixy = 25 +60i
X -1 +2ixy=25+60i
-yt =25 ,2xy=60
x*-y* =25 . (i) xy =30 .

=>y=§—0— (u)

X
Put (ii) in (i)
) g 2
x2-(3—°—) =25 X —glzo=25
X X ¢
Xt «?ﬂx =25x*  (Multiply bvxz)
x
x* —900=25x"
x'-25x*-900=0



Sol:

x' —45x* +20x* -900=0
x*(x? —45)+20(x - 45)

(Jr2 - 45)(x + 20) =0

0

P-45=0 , X' +20=0
£=45 ,xX=-20
x=4/45 , x=1+/-20

x= :BJ_ yE B ﬁ;J_ (ignorecomplexnumber)

Putx = :t3\/§|n(||}
i 30 _:th__iz\/—

15 5

(.t+:y) — 64 +48i

¢ +,(iy)’2 +2ixy =64+ 48i
x* -y +2ixy =64 +48i
-y’ =64 ,2xy=48

x*-y’=64 (i) , xy=24

24 2
Sy (i)
Putin (i)

2
xz—[gf—] =64
xz—sxzﬁ=64
x2.x? --5¥.x2 =64x’

S o

x*-576=64x*

x* —64x* -576=0

x* -72¢ +8x* =576 =0
x* (x*-72)+8(x* -72)=0
(xz -72)(«? +B)= 0 ‘
X' -72=0, ¥ +8=0
X¥=72 ,x*=-8
—+\/_ x=1J-8

x=16\2 , x= =42i\2 (|gnore complex number)

Put x= +6J_ 2 in (ii)

(Taking only real values as x,y € R)

(Multiply by X°)

iii)

Sol:

Sol:

(x4 iy)z =

2i-3
3+1

21-3
(x+1y) o

_2i-3 3-i _6i-2i-943i
= 3%1 Boi (3) - (i)’
_6i+2-9+3i ey

9-(-1)

zZ=
I . : . 9 ]
'z'ﬁJ[—J +(—)
10
J J130 = :1-:-3-"-:.-1.14
100 100 100 10

Now using formula

.y lz]-x

'2

‘f[ JEM

7,9, L1a-07
=% +1
10 10 [ 2
= i(0.46+0.951)
Hence x =+0.46 " y=+0.95
If z,=2+3iand2,=1-ad,
Find real values of a such that Im(z,z,)="7

.09 [1.14-(-0.7)
|o9| 2

» 2.2, € (@+:31) (1~ a:)

z,z, =2-2ai+31-3x

2,2, =2+i(—2a+3)—3a(—-1)

2,2, =2+1(-2a+3)+3a
2,2, =2+3a+i(-2a+3)
Im(z,2,)=-2a+3
GivenIm(z,z,)=
2a+3=7

3-7=2x

= 2a=—4

= a=-2
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Sol:

Sol:

If Z, =x+Yi, z,=a+bi, findx,y,aand b

Such that z, +z, =10+4iand Z, —Z, =6+2i

2, +2, =10+41 ~ (i)
z,-2,=6+2i (ii)
z, + g =10+4i
Z,- % = 6+2i
2z, =16+61
=8+3i
x+yi=8+3i
x=8, y=3
/21/+zz =10+41
¥z =_64W
2z, =4+2
z,=2+1
a+bi=2+i
Comparing real and imaginary parts
a=2 b=1 o

Show thatfor V 2,,2z,€C , 2,2z,= 2, Z,

z, =a+bi z, =a-bi
z, =c+di Z='c;di
2.z, =(a+ib)(c+id)
=ac+iad +ibc + bdi®
=ac+i(ad +bc)+bd(-1)
=ac+i(ad +bc)-bd

22 =ac—bd+i(acf-+bc)
L.H.S:Ezzac—bd;f(qd+bc) (i)
RHS.=2 2,

= (a=1b)(c—id)

= ac —iad — ibc + bdi*
=ac—i(ad +bc)+bd(-1)

= ac—-i(ad +bc) - bd

=ac—bd +i(ad +bc) (i)

From (i) & (ii)
L.H.S=R.H.S.

7.

Sol:

Sol:

ili.
Sol

Find the squan;e root of the following complex
numbers.
-7 -24i

Let z=—7-24i here x=-1, y=-24
1= (=7)" +(<24)* = J49+576 = 625 = 25

Vz = ;t[JMTx Ii"}' le|-x J

sl 25+(=7) i(-24) [25-(-7)
,J;':i > 4 P 2
J; i ]25 7 stu] !J—)
=1(3- ;4)

-Hence J_=3—4i or —3+4i

8-61
Let z=8-6i here x=8 yy=-6

12| = [(8)" +(=6)" =64+36 =100 =10

o i (B 1
e *{W s ]

z = £(J9-if1) =£(3-i)

Hence \E=3—.—i,—3+_i
-15-361 -
Let z=-15-36i here x=-15 ,y=-36

|4 =y(-15) +(=36)° =225+1296 =521 =39

v, 7= [
i [39+g 3, (;G)JT—‘)]
i t(\JngIS [39+15} ug_'\!:}

=iJ_—xJ—-_=d:(2J_—i3J§)
Hence \G =243 -13P o -AH +i33
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iv.
Sol

Sol

o -5+2J3i

119+120i
let z=119+120i here x=119 ,y=120

I4=(119)° +(120)" =/1416+14400 = 25561 = 169

ow, - 7= ;{JMT" l:}:i - xJ
e
e )5

=+ 12+5:

Hence J:=12+5: or —12+5i

Find the square root of 13203 i and
represent it on an Argand Diagram.
let z=13-20V3i here x=13 ,y=-203

E =\ﬁ|3)I +(-2043) =169 +1200 = /1369 =37

x iy ld-x
NO\F, \/:=i[ +m —2—]

’37+1 20)5 ) ’37 =13

-.- '70)}3/

= +(V25-iV12) =(5-2V31)
Hence Jz=5-23ioryz = -5+2_J§:'
a3y

33 ¢+
23 T

iv ||

L2

Jz=%

5-2J/3i @

&
(..]
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Sol:

T

Sol

Find the real values of xand y
if (=7 +1) (x +iy) + +(-1-51)=i(11-1):
(=7+1) (x+iy)+(-1-5i) =i(11=i)
( 7+1)(x+1y) (11i'—i2)—(j1—5i)
( 7+:)(x+1y; (11i-(-1))+1+5i
y)=

(=7+1)(x+iy)=11i+1+1+5i

(=7+1)(x+iy)=2+161

2+16i

-7+1 -

2+161 -7-1

T =7+l =71

_(2+160)(-7-1) -14-2i-112i-167

Il

X+iy=

X+iy=

(_7)2 = 49-"("1)
_-14-114i-16(-1)  -14-114i+16
50 RN
_2-114i _ 2 114

25! 25
Find the real value of x and y if

(5-2i)(x+1y)+3=1(11-1)-4i:
(5-2i) (x+iy)+3=i(11-i)-4i
(_5—2i)(x+iy):(l'li—iz)-—éti-B
(5-2i)(x+iy) =(11i-(-1))-4i-3
(5-2i)(x+iy)=11i+1-4i-3
(5-2i)(x+iy)==2+7i
-2+71
5-21 !
-2+7i 5+2i
5-2i 5+2i
_(=2+70)(5+2i)  ~10-4i+35i+14#°
(5)° -(2iy 25-(-4)
-10+31i+14(-1)  -10+31i-14
29 BE
_T244310 24 310
29 29 29
X+1y .__—241 ﬂ
29 29
-24 31

xz—, —

29 ' Y7 39

X+iy=

X+1Yy=




11.

Sol:

Find the real value of uand v. If "2'—2+—:: =41

(2-17)(u- 2)+(2+1)(u 3)
BCECHD
2(u-2)-i(u-2)+2(v-3)+i(v-3) ;
a(-1) :
2(u—2)+2(v—3)+i(u—B)—l’(u-—Z)_41
5 _
2u-4+20-6+i(v-3-(u-2))=5(4i)
2u+2v-10+i(v-3-u+2)=20i
2u+2v-10+i(-u+v-1)=0+20i
Comparing real and imaginary parts
2u+2v-10=0 and -u+v-1=20
u+v-5=0 (7).
—u+v-21=0 (i)
Adding (i)and (i)
M +v-5=0
-A+v-21=0
2v-26=0

12,

Sol:

v—£§=13
2
u+13-5=0
u+8=0
—u=-8

| If 2z, =4+5i, z, =a—2i, find the real value of

asuch that Re(z,z,)=20
z,.z, =(4+5i)(a-2i)

2,2, = 4 —8i +5ai—10¢*

2,2, =4a +i(-8+5a)-10(-1)
2,2, =4a+i(-8+5a)+10
2,2, =4a+10+i(-8+5a)
Re(2,2,)=4a+10

Given Re(z,z,)=20

4a+10=20
4a=20-10
= 4a=10

19 5
== a= =
& - 2
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