Exercise 2.6

Q.1 Identify the following statement as true or false.

(i) -3J-3=3 False

i) P=—i False

i) =1 True

(iv)  Complex conjugate of (—61’ +i2) is (—1+6i) True

(v)  Difference of a complex number z =a+bi and its conjugate is a real number. False
(vi) If(a—1)—(b+3)i=5+8i, then a=6 andh=—11. True

(vii)  Product of a complex number and its conjugate is always a non-negative real number.

True

Q.2  Express the each complex
number in the standard form
a+bi,where a and b are real
number.

(i) (2+31)+(7-2i)

Solution:
=24+3i+7+2i
=2+7+3i-2i
=9+7 Ans

()  2(5+4i)-3(7+4)

Solution: 2(5+4i)—3(7+4i)
=10+8i—21—-12i
=10-21+8i —12i
=—11-4i Ans

(i)  (-3+5i)—(4+9)

Solution: (-3 +5i)—(4+9i)
= 435140
=3-4-5-9;
=—1-147/ Ans

(iv) 277 +6i° +3i"° —6i"” + 4i7

Solution: 2/* +6i° +3i' —6i" + 4%

= 2(=1) + 6i%.i + 3(i%)8 — 6(i%)°.i + 4(i%)"%..

= 24+6(-1)i+3(~1) —6(-1).i+4(-1)"i
=—2-6i+3-6(—1)i+4(+1)i

:1—;5{+;51/+41‘

=1+4i Ans

Q.3  Simplify and write your answer
in the form a +bi

(i)  (-743i)(-3+2i)

Solution: (-7+3i)(-3 +2i)
=—7(-3+2i)+3i(-3+2i)
=21-14i —9i+ 61
=21-23i+6(-1)
=21-23i-6
=21-6-23i
=15-23i Ans

@ ()



Solution: (2— \/Z)(3 - \/1)
(2 1)(3- V)
o 7o)
=(2-2i)(3-2i)

=2(3-21)-2i(3-2i)
=6—4i—6i +4i°
=6-10i +4(-1)
=6-10i—4

=2-10/ Ans

(i) (qg—yf

Solution: (\/g — 31')2
=(V5) +(3i) - 2(5)(0)
~ 519 —6/5i
=5+9(~1)-6v/5i

—5-9_6/5i
= —4—6\/51' Ans

(iv) (2—30(3—2ﬂ

Solution: (2 - 31')(3 - 21')
=(2-3i)(3+2i)
=2(3+2i)-3i(3+2i)
=6+4i —9i —6i°
=6-5i-6(-1)
=6-5i+6
=6+6—5i
=12-5/ Ans

Q.4  Simplify and write your answer
in the form a+bi.

2
1+7

(i)

-2
Solution: —
I+

2 1

1+7i 1-i
_ 2(1-i)
ROE0)
_—2+2i
I
L 2+2
C1-(-1)
242
11
_2+20
2

2 2

2 2
=—1+ Ans

2431
4—q
243§

(i)

Solution:

4—i
2430 4+i

T d—i 4+
_(2+43i)(4+i)
(4) ()

_ 2(4+1)+3i(4+10)

16—(-1)
842 +12i+3/°
16+1
C8+4i+3(-1)
IRV
_ 8+14i-3
17
 8-3+14i
17
 S+14i
17

:i+ﬂi Ans
17 17

9—-7i
3+i

(iii)




9—7i
3+i
9-7i 3—i
= X —
3+7 3—i
_(0-7)(3-1)
(3) -()
_9(3-1)-7i(3-1)
9 ()
_27-9i-21i+7i*
4 9+1
27-30i+7(-1)
10
_27-30i -7
10
_27-7-30i
B 10
2030
10
_20_30i
10 10
=2-3/ Ans

Solution:

2—61’_4+z’
3+7  3+i
2—61‘_4+i

347 3+i
 2-6i—(4+1)
B 3+1i
:2-6i-4-z‘

3+
2-4-6i-i

3+i
2=
3+1

-2-T7i 3-i
= X

3417 3—1i
-2-7i 3-i
= X

341 3—1i

:—2(3—1')—71'(3—1')

(iv)

Solution:

(3) - ()
_ —6+2i—21i+7i"

o-(-1)

—6-19i+7(-1)
- 9+1
—6-19i—17
10
 —6-7-19i
10
-13-19i
10

C—13 19

————— Ans

1010

1+i
=]

. 147 |
Solution: | —
—i

1

(2+3i)(1-1)

, 1
Solution: (2+31') (1—1')
1
2(1-i)+3i(1-i)
1
T 2-2i+3i-30

(vi)




_ 1 (a) z=2—i
2+i—-3(-1) (b) z+z=(2+i)+(2-1)
= ¥ :2+/+2—/
2+i+3 549
_ . =4
R () z—z=(2+i)—(2-1)
:E :Z+i—Z+i
I 5-i =i+
S5 -y
1(5_1) (d) ZZ:(2+Z)(2—I)
5) -y =(2) (1)
U 5—i =4—i°
- 25<(=1) =4-(-1)
_ i =4+1
2541 =5 Ans
=i
26
5 i
"2 260 .
iy =i
11
Solution: z:i
Q.5 Calculate 1—1 _
(a)z(b)z+z(c)z—z(d)zz for Z:?x?
. —1 +1
each of the following. - 1(1 +i)+z'(1 +1’)
(=) (1+4)
i L :1+i+i+(—1)
== 2 N2
Solution: z = —i (1) =)
(a) JE— :1+21+(—])
(b) z+z=—i+i 1-(~1)
T _,1/+2z'—,1/
() 2=z =(=i)=(/) T
-2 Z
@ z2=(-1)() 7
=’ =i
- () 2=
=1 Ans (@) z=—
(b) z+z:i+(—i)
A
(i) z=2+i -
Solution: z=2+i (¢) z—z=i—(-i)
z+2i =741



(iv)

Solution: z =

43

244
4-3j
2+4i

z

4-3i 2-4i
& X

Z=
244 2-4i

CA(2-4i)-3i(2-40)
(24 (2 H)

816/ —6i +127°

(2) (4

8-22i+12(-1)

)2

416"
8-22i-12
4-16(-1)
8-12-22i
T
_—4-22i
20

7 l=—-
10 10 10

(d) zEz[—l—Ei][—lJrﬂij
5 10 5 10

1Y (11
= —=| —| —i

5 10
121,
25 100
:L_E _1)
25 100

1 121
e —
25 100
44121

100
125

100
=— Ans

Q.6 If z=2+3/ and show that.

(i) ztw=z+w

Solution: z+w=_z+w
z+w=2+3i+5-4i
=2+5+3i—4i
=7—i
L.HS =z+w
=7 i
=T7+i ()
R.H.S=z+w
=(2+3i)+(5-4i)
=2-3i+5+4i
"D S 7240 A4




=T7+i

(i)
From (i) and (i1) we get
L HS=RH.S
ZEW=z W
Hence proved

(ii) ZI-W=Z—W

Solution: z—w=zZ—-w
z—w=(2+3i)-(5-4i)
=2+43i—-5+4i
=2-5+3i+4i
=—3+47i
LHS=z—w
=-3+7i
=—3-T7i

RHS=z-w

=(2+3i)-(5-4)
=2+3i—(5+4i)
=2-3i-5-4i
=-3-7i
From (1) and (i1) we get
LHS=R H.S
ZI-W=z—-W
Hence proved

(i) zw=zw

Solutions: zw =z i
zw =(2+3i)(5+ 4i)
=2(5-4i)+3i(5-4i)
=10-8i +15i —12i*
=10+7i-12(-1)
=10+7i+12
=22+7i
L.H.S =zw

=22+7i
=22 7i
R.H.S = zw

:(2+3Q(5—4O

()

=(2-3i)(5+4i)
=2(5+4i)-3i(5+4i)
=10+8i —15i —12i*
=10-7i -12(-1)
=10-7i+12
=22-7i

From (1) and (i1) we get

L HS=RH.S

w=2zw

Hence proved

(iv) {5}:§3“mae¢o
w w

Solutions: {i} =

w
Z_ 2+3i><5+4i
woS—di S5+d4i
2(5+4i)+3i(5+4i)
 (5-4i)(5+4i)
_10+8i+15i+12i°
) ()
10+23i+12(-1)
. 25-1677
- 10+23i-12

- 25-(6(-1))
_10423i-12

25+16
2423

41

2

=2 ()




2-3i
544
_2-3i 5-di

S+4i 5—4i
2(5-4i)-3i(5-4)
o (5+4i)(5-4)
_10-8i—15i+12i*
() - (4)
- 10-23i +12(-1)
2516
_10-23i +12(-1)
S 25-16(-1)
C10-23i-12
25416
223
41

-2 23, L
= —— (1

41 41 @)
From (1) and (i1) we get
L.HS=RH.S

Hence Proved

v) %(z+2) is the real part of z.

&mHan%@4E)
::%“2+3a+(2+3g}
::%U2+y)42—30]
:%[2+}{+2—%]
:%p+2]

S

=2=Re(z)

1 -\ .
E(Z +z) is the real part of

z.Ans

. 1 -\ . . .
(vi) E(z - z) is the imaginary part of
Z L]
. 1 -
Solution: — (z - z)
2

b | —
—
N
|
N
N —
[l

:Kz+30—(ii§a]
(2+3i)-(2-30) ]
:Z+y—2+y]
3%1-]

Il

1
=3i
= Imaginary (z)

%(z —E) is the imaginary part of z. Ans

Q.7  Solve the following equations for
real x and y.

(i)  (2-30)(x+yi)=4+i
Solution: (2—37)(x+ yi)=4+1i
4+1

2-3i

4 +i ><2+31‘
2-3i 2+3i
 A(2+31)+i(2+30)
(2-30)(2+30)
B+ 12i 420431
-0
8+14i+3(-1)

o 4-97
_8+14i-3

_ 8-3+414i
419

X+ yi =

X+ yi=




(ii)

13
X+ yi= —+Ei
13
RERNISCW
13 13

(3-2i)(x+yi)=2(x—2yi)+2i-1

Solution:

(3-2i)(x+yi)=2(x—2yi)+2i -1

3(x+ yi)—2i(x+yl'):2x—4yi+2i—l
3x+3yi—2xi—2yi° =(2x-1)+i(2—-4y)
3x+(3x—2x)i—2y(-1)=(2x-1)+i(2-4y)
3x+(3y—2x)i+2y=(2x-1)+i(2-4)
(3x+2y)+(3y—2x)i=(2x-1)+(2-4y)i

Comparing the real and imaginary parts.

3x+2y=2x-1
3y—2x=2-4y
3x—2x+2y=-1
3y—2x=2-4y
x+2y=-1

2

2x+3y+4y=2
2x+7y=2

xX+2y=-1 (1)
—2x+Ty=12 (11)
Multiply equation (1) with (2)
2(x+2y)=-1x2
2x+4y=-2 (111)
28 +4y = A2

A5 +7y=%

(iii)

Putting y =0 in equation (i)
x+2y=-1

x+2(0)=-1

x+0=-1

x=-1+0

x=-1 Ans

(3+41’)2 —2(x—yz'):x+yl'

Solution: (3 +41’)2 “2(x—yi)=x+yi

(3+41i)2 —2(x—yi)=x+yi
O+24i +16i° —2x+2yi =X+ yi
9+24i +16(-1)=2x+2yi = x + yi
9+24i —16—-2x+2yi=x+yi
O+24i—-16—-2x=x+2yi—yi=0
9+24i—16-3x+yi =0
3x+yi=-9-24i+16
3x+yi=16-9-24i

—3x+yi=7-24i

Comparing the real and imaginary parts.






