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{vii)

Q2.

fif)

{iii}

{iv)

Identify the following statements
as true or false,

J3% \/—~3 =3 False
i?=—i Falsc
it = True
Complex conjugate of

(<6i+i%) is (-1+61) True

Difference of a complex number
z=a+hi and its conjugate is a
rcal number. False
I (a—1)—(b+")i=5+8 then
a=6 and b=~11. True
Product of a complex number and
its conjugate 1is always a non-
negative real numbcer,

True
Express each complex number in

the standard form a+5hi, where
‘a’ and ‘b’ are real numbers.
(243i)+(7—2i)
=2+3i+7-2i
=(2+7)+(3-2)i

=9+i

2(5+4i)=3(7+4i)
=10+8i--21~-12i
=(10-21)+(8-12)i

=—11-4i
~1{=3+5i)~(4+9i)
=3-5i—4-9{
=(3-4)+(-5-9)i

=—1-14i
2i°+6i° +3i" - 6i" +4i”

Exercise 2.6

Q3.

(i)

(i)

(iii)

=2(-1)+6i%i+3(# )8 R
=246(-1)i+3(-1) =6(i*) i+4(*) i
—2-6i+3(1)—6(-1) i+a(-1)"
=2 6i+3—6(-1)i+4(1)i

=-2— G +3+  +4i

C=1+4

Simplify and write your answer
in the form g +bi

(=7 +3i)(—3+2i)
=21-14i-9i +6i°
=21-23i+6(-1)

= 6-10i +4(~1)
=6-10i—4
=210

(Jg—yf

=(V5) +(3i)" ~2(¥5)(3i)
=5+9i2 —6/5i
=5+9(~1)—6/5i
=5-9-645i

= —4—6+/5i



(iv)

Q4.

(@)

(i)

(2-3i)(3-2i)

=(2-3i)(3+2i)

=6+4i—9i - 6i°

=6-5i—6(—1)

=6-5i+6

=12—5i§

Simplify and write your answer
in the form of a +bi

2431 4+
= - X —

4—i 4+
(2+3i)(4+i)

(4 ~()

_8+14i+3(—1)
16-(-1)
_8+14i-3
16+1
_5+14i
17
5 14,
e
17 17
9—7i
lll ———————
(i) 3+i
9-7i 3-—§
= X s
3+i 3-i

(9—71')(37{\_)~

2

(3 -y

_27-9i-21i+7% _27-

16—i°

9—;°
_27-7-30i

9+1
2030
T
20 30,

10 10
=23

(iv) _2_—&_444
3wl B+

9-(-1)

30i +7(-1)



_(2-70)(3-0)
- Br-6)°
-6+2i-21i+7i
.
-6-19i+7(—1)
T o—(0))
6-7-19i
e
-13-19i

10
13 19,

= i
16 10

|
\1-i

() +20)(

) )
(1) +() —2(1) ()
1+ +2i
1+ -2
X—j+%
1-1-2i
2
"0
=—1
=-1+01
1
(2+3i) (1)
_ 1
22§ +3i —3i
g ]‘ .
T 24+i-3(-1)
1
C2+i+3
g

"S54

Q5.

(i)
(a)
(b)
{c)

(d)

(ii)
(a)
(b)

(©

B
D51
S
T 26

5 1,

“2% 26

Calculate () z (b) z+2
<) -2 {d) z.z for each of the

following.

z=0—i

7=0+i

z+2=0-i+0+i=0

1—z2=0—i—(0+1)

=0-i-0—i

=—2i

z. 2=(0-i)(0+i)

=(0)* - ()’ =0-(-1)

=1

z=2%1

7=2—i

z+2:2+l+2—/
=4

z—z=(2+i)—(2~i)
=ZH—ZH

=2i



.
i 42 1-142

T ie(=1) 1%l
_Ai_.
Z
z=0+1i
(@) z=0-
(mz-2=0+f+04:0
(©) z—2=0+i—(0-1)
=0+i-0+1
=2
(d) z. z={0+i)(0-1)
= (0) — (i)’ =0~ (-1)
= 0+1=1
. _4-3
) &—2+4z
_4-3i 2-4

T 2+4i 2-4

_(4-3)(2-4)

() -(4)
_8—16i—6i+12i°
4-16§°

8—22i+12(~1)

- Zjﬂijﬁn_
_8-12-22i

T 4+16
—4 22i

20

4 _22

N ]
““_L 5 10)L 510
e f\ ._1\
s, o))

1121,

2'3 lOO



1121
25 100

1 121
=25 100
44121
T 100
125
100

5

4
Q6. If z=2+3i and w=5-4i, show
that:
(i) ZHw=z+w
Sol: L.HS =z+w
z2+w=2+3i+5-4{
z+w=T—i

(=1)

2

+w=74i
Now RHS=z+w

P~

w=5+44

ZH+w=2-3i+5+4i
;

=7+
Hence z4+w=z+w
(ii) I—W=7Z—Ww

Sol: LHS=z-w
z—w:2+3i—(5—4i)
=243i-5+4i
=B34

z—w=—3-7
RHS=z-w

7=2-3i

Ww=5+4i

z—w=(2-3i)~(5+4)

=2-3i-5-4;
=-3-7i

Hence z—w=z—w

(iii) IW=2Z.Ww

LHS = zw
zw=(2+3i)(5-4i)
=10—-8i+15i 124>
=10+7i-12(-1)
=10+7i+12
=22+7i
2w=22-Ti

RHS =z.w

z=2-3i

w=5+4
z.w={2-3i)(5+4i)
=10+8i —15i —12¢*
=10-7i-12(~1)
=10-7i+12

z.w=22-7§

Hence zw=z.w

(iv) [ij =& , where w#0
3%

w

LHS:(EJ
H’,

z 243

w 5-4i

2430 S+di
5-4i 5+4i

(2+3i)(5+4i)  10+8i+15i +12i

(5)3._(44)2 25 —164*



_10+23i+12(-1)
~25-16(-1)
_10-12+23
T 25416
—2+23i
41

(2-3)(5-4i)
(5) —(4)

_10-8i—15i +12i
T 25-161°
10-23i+12(-1)
~ 25-16(-1)
_10-12-23i
T 25416

Now 222—3i

Lerd)-Loeat 2

-7

~(z+7)=2

~(z+2)=Re(2)
Hence %(HE) is equal to the real part of z.
(vi) i,(z—%) is the real part of z .

]

i
Sol. 72=2+3i
Now E=2—3£

1

_5(Z~g):%[(z+3f)—(2—3i)]

=—21;(,Z+3i—2+3£)

_6i
3i
=3

l(z—g)zR(z)

2i

1 o
Hence proved that 5 (z—z) is equal to
i

the real part of z.

Q7. Solve the following equation for
real x and y

(i) (2—3i)(x+yi):4+i

N A
X+yt)=—-~
(r+¥)=775

4+i 2+3i
= -X

2-3i 2+3i



(4+i)(2+3i)
(2) - (3i)°
_8+12i+2i+3i
T 4-97
_ 8+14i+3(-1)
o
_8-3+14i
=
_5+14i
B

14

.5 14,
(x4 yi) = I + Gl
5 14

>x=—and y=—
R

) (3-2i){x+yi)= 2(x-«2yi)+2i——l

W3yi-2xi—2yi® =2x—dyi+2i—1
W+(3y—2x)i-2y(-1)=2x—1+(2-4y)i
Bet2y)+(3y-2x)i=(2x-1)+(2—-4y)i

2 RFLy=2%-=] s (i}and
3y—2x=2-4y coeen{11)

From (i) 3x-2x+2y=-1
x+2y=-1] (111)

From (i)  —2x+3y+4y=2
“2x+7y=2 .. (iv)

Multiplying (iii} by 2 and adding in (iv)

25 +4y =4
~26+1y=2
o lly=0

0
1
y=0

Y

Pﬁtting value of y in (iii)
x+2y=-1
x+2(0):—l
x+0=-1
(i)  (3+4) —2(x—yi)=x+yi
(3)" +(4) +2(3)(4i) - 2x+2yi=x+ yi
9+16i* +24i = 2x+2yi = x+ yi
9+16(—1)+24i —2x+2yi =x+ yi
9-16+24i—-2x+2yi=x+yi
=T=2x+(24+2y)i=x+yi
= x=~T7~2x
X+2x=—7
3x =7
T
3
and 24+2y=y
2y—y=-24
=-24

X




Q. Select the COree @.2 QNSWEL,

1.

‘s

(27" ) S
3f 2 3
(@) ‘[g— (b) ‘G
3f 2 3

(@ x (b)  x’

| 74

(c) x? (d) x2
2

Write 43 with radical sign......

@ Y42 ) 4
© Y2 ) 4°

in 3,/’35 the radicand is

|
(a 3 b =
(a) {b) 5

(c) 35 (d) None of these

5 4
(a) 4 (b) g

-5 -4
(¢) ” (d) y
The conjugate of 5 +4iis
(a) —5+4i (b) -5-4i
©) 54 (d) S+4i
The value of £ is _
(@ 1 b -l

(c) { (d —

10.

1.

i2.

13,

14,

Every real numberis

(&) A positive integer
(b) A rational number
() A negative integer

(d} A complex number
Real part of 2ab (i+i*)is ____

(a) Z2ab {b) —2ab
(c) 2abi (d) - 2abi
Imaginary part of — (3742)is__
(a) —2 (by 2

(c) 3 (i -3

" Which of the following sets have

the closure property w.r.t. addition

(a) {0}
) 10,1}

® {01}
15 I"
kd) J 1 '\ A 2 }

J

Namc the property of real *‘-umbers

3

used in ( /%J Xol= _—-\-/—:? »1
L 2

{a) Additive identity
(b) Additive Inverse
(c) Multiplicative identity
(d) Multiplicative Inverse
Ifz<0ihen x<y=
(a) xz<yzZ {b)yxz>yz
(¢) xz=y7 (d)none ol these
If a, be Rthen only one of a=bo
ora<bora>bholds is called...
(a) Trichotomy property
(b) Transitive property
{c) Additive property
(d) Multiplicative property



15,

0

A non-terminating, non-recurring,
decimal represents:

{a) A natural numbcr

(b) A rational number

¢)  Anirrational number

{d) A prime number

The union of the ser of rational
numbers and Imrational nuimbers is
known as setof

{2)  Rationat number

(b)

)  Real number

{d)  Whole number

For cach prime number A, JA is
an__

{2) Irrationai {b) Rational
{c) Real (d) Whole
Square roois of all positive non-

Irrational

square integers are __
{(b) Rational
(d) Whole

_numbcer,

(a) irrationai
(¢) Roal
Tisan__
{a) Irrationat (b) Rational
{¢) Real () None

YabceR thana<bandb<c

Sl i:«_; o pt’ﬂpel‘l.'\;.
(2) Traasiiive

(b  Trichoiomy propesty

(c) Aaditive property

(6}  Multiplicative property
Name the property of real numbers
ped X >yorx=yorx<y.

fa) Trichotomy

() Fransitive

el Additive

(d) Mulriphicative

22.

23.

24.

26.

27.

28.

30.

Name the propecty of real

aumbers used in T+ (=) = 0.

{(2) Asdditive inverse
(b) #ultiplicative inverse

(©) Additive identity

(d) Multiplicative identity
V343 isa ____ number.

(b) Irrationat
(d) Nonge

(a) Rational
(c) Hcal

Yab=___

@  Ya¥b () Jab

© Yadv (@ VaUe

T

(a) (~8)/5 b)) (-8
i

(c) (-8) (& (8)5

The value of 7 ¥ is:

(@) -] (b) i

() —i Wy i

The solution set of 3 -+1 = () is:

(a) toip by {4, i}

() {-i.-i} (dy MNone

The conjugate of 2 4 3iis

G 212 (b) —2-3i
(¢) -2+ 3i () 2+3i
Real part of (-—i + \/3)2 is:

Ay

(@) s b 22
© i @ 242

—yig
Imaginary part of (—'! + \/_2) s

(a)  —1 M 22
(©) 1 @ 2 2



(b) Irrational
(d) None

3, Product of a complex number and (a) Real

its conjugate is always a non- (c) Rational

negative__
1. a 2. c 3. a 4. c S, b
6. C 7. c 8. d 9. b [10. | a
11.| a [12.| ¢ |13.| b |14, | a |15 | ¢
16. | ¢ | 17.| a |18.| a [19.| a |20.]| a
21. | a [ 22.| a |23.| ¢ [24.| a |25.| a
26. | a |27.{ b |28.| a {29.| a |[30.| b
31. | a




REVIEW EXERCISE

3. Simplify: (i) /81y~ 12 x 8
1
- (34 y—12 38 )4

(39 (5124 (%)

=3y3x2

(ii) 25x10ny8m
1
- (52 xlOrzySm )’2

(522 ()2 (yum)2

:5x5;1y4m

§
2yt )
(iii) —-—_2 T

Xy
1

_ (x3+2y4+125+5 )§

1
4

Q4.

2
2? —-6—4

~41 l+4
e Y
4

55

47°
3
x*y%5.5%

2 1
(216)3 x(25) 2

Simplify: =
(0.04) 2

N | =

2 X
(2> x3%)3 x(5%)2 ]

[136];; J

1 @2*)3x(3)3x5
3
(100)5
4
1 I
[ 22x3%x5 2 [ 22x3%x5 2
% 3
(25)? (5%)2



REVIEW EXERCISE

3. Simplify: () {81y ~2

=(34y 1258 )}1

= (x3+2 Y4545 )-5

1
(xiyszw)s

'=(x5)5( )5 (219)

.
(iv) 32x—4y§
625x* yz.

= 257%™
54 x4yz*4

o

(S )

2
B aad aarte
N 54

2 1

3 2
Q4. Simphify: [(219) ><(_235)

(0.04) 2

X’*“)*X(SZ)Z]

]00 J

2 2
@) X x5 |
3

( 10.9)"2"
4
: 1

_ 22%32%5 ;2-___22X32><5 5

1 3
(25) 2 L (52) 2




1 1
Px3Pxs e[ 22x8? T2

- 53 T s2 J
i _|_

_@H2x@EH2 2x3 6

- : 228

(52)2

ptg g+r

% 2
s all q a g —r sap g
2 =2
2 gt-r
_a” g
Sa-"'z_r“
al"z_‘lz'F'fiz—"z—[)2+r2
5
B 0 1
3 5

i
Q.6. Simplify: ;I_;ﬁﬂJ

Cmtn e+l
a a

s a'Z!-~-l»-~m a2m~—m~n XaQn-—n—l

X

:al—m 'am——n.an—l

{—m+m—n+n—{
=a

toomf
a® a3 a°
T W T
ad a3 a’
I m m n n i

I m mn n !
—— -

:a333;’s]3



