Q.1

(i)

(i)
(iii)
(iv)

v)
(vi)

Q.2

()

Exercise 2.1

Identity which of the following
are rational and irrational
numbers?

\/g Irrational number

Rational number

N o=

Trrational number

[
wh

Rational number

Rational number

i
O |

Irrational number

Convert the following fractions
into decimal fractions.

17
25

Solution: H
25

0.68

25& 170

—150
200
—-200

0

ﬂ =0.68 Ans
25

. 19

ii —

(i) p

Solution: E
4

4.75

4519.000

16

30

28

20

20

0
19
T4
=475 Ans

57
(iii) )

Solution: %

7.125
8) 57
56
10

8
20
16
40
40
0

57

8
=7.125 Ans

. 205
v —_—
(v) =2

Solution: &

11.388

18i205.000

25



18

70
54

160
_144

160
_144

16

208

18
=11.3888
=11.3889 Ans

v 2

5
Solution: g

625

SiS.OOO

48

20
-16
40

-40

0

I ool wn

0.625 Ans

.25
\4! —
V) <2

25
Solution: —
38

0.65789...

38j 250

—228

220
—-190

300
—266

340
-304

360
—342

18

25
38
=0.65789 Ans

Q.3  Which of the following statements are true and which are false?

. 2. o
(i) — is an irrational number.
(ii) 7 1s an irrational number.
(iii) 5 is a terminating fraction.
. 3. o :
(iv) 2 s a terminating fraction.
4. : :
(v) —1s a recurring fraction.

n

False
True

False

True

False



Q.4

Represent the following numbers on the number line.

i -
(1) :
12 3
3 3 3
Z | | | |
o~ | | I | |
-1 0
2
_Ans.
D
. 4
11 —_
(i) 5
4
5
Z N
< | | Trrrr] I T |
-3 -2 -1 0 | 2 3
3
il 1—
(iii) 1
2
4
T
< } i } -+ i
-3 -2 -1 0 1 2 3
5
iv -2—
(iv) 2
52
8
T
B e L L e S o
-3 -2 -1 0 | 2 3
3
A 2—
(v) 1
53
4
T
i } i } { HH—



vi) V5

By Pythagoras theorem

(Hypoteneus)2 = (Base)2 + (Perpencicular)2

(0B) =(2) +(1)

(5Ef:4+1

(EET::S

Taking square root on both sides
(0B) =5

OB=\5

Q.5 Give a rational number between

3
—andé
4 9

Solution:
Required No between

3
— andi
4 9

'3 5
= —+—}+2
4 9
27
+2o}+2
36
47
| 36
47 1

= _X_

36 2
= — Ans

\B
oA

1 Js5
I | l » [
| 7 | =
A I3
NC—

Q.6  Express the following recurring
decimals as the rational number

L where p.q are integer

q
andg=#0.

(i) 05

Solution:
x=05
x=0.555...
10xx=10x0.555...
10x =5.555..
10x=5+0.555...
10x=5+x
10x—x=35



(i) 013

Solutions:
Suppose
x=013
x=0.131313...
100" x=100x1.131313...
100x =13.1313...
100x=13+0.1313...
100x=13+x
100x—x=13
99x =13

13
X=—

(iii))  0.67
Solutions:
Suppose
x=0.67
x=0.676767...
100xx =100x0.676767 ...
100x = 67.6767...
100x =67+0.6767...
100x =67+ x
100x — x =67
99x =67

67
X=—



Exercise 2.2

Q.1  Identify the property used in the following.

(i) atb=b+a Commutative Property w.r.7 addition
(i) (ab)c =a(bc) Associative Property w.r.7 multiplication
(i) 7x1=7 Multiplicative Identity
(iv) x>yorx=yorx<y Trichotomy
(v) ab = ba Commutative w.r.7 multiplication
(vij a+c=b+c=a+b Cancellation Property of addition
(vii)  5+(-5)=0 Additive Inverse
1 e
(viii) 7x - =1 Multiplicative inverse
(ix) a>b=ac>bc(c>0) Multiplicative property.

Q.2  Fill in the following blanks by stating the properties of real numbers used.

3x+3 ( y- x)

=3x+3y—3x,... Distributive property
=3x—-3x+3y,... Commutative
=0+3y,...  Additive Inverse
=3y,... Additive identity

Q.3  Give the name of property used in the following.

(i) V24+0=424 Additive Identity
(i) B P U P (5)+ _2\7 Distributive Propert
3 2 3 3112 perty
(iii) 7+(-7)=0 Additive Inverse
(iv) J343 is a real number. Closure property w.r.t x.

(v) {— g} {— %} =1 Multiplicative Inverse.



Exercise 2.3

Q.1  Write each radical expression in exponential notation and each exponential
expression in radical notation. Do not simplify.

(i) J—64
1
=(-64)3
3
(i) 2°
5 23
1
(iii) -73
37
_Z
(iv) »y°
= 3 y72

Q.2 Tell whether the following statements are true or false?

(i) 55 =45 False
2

(i) 2°=34 True

(i) 49 =47 False

(iv) Ux7 =x False

Q.3  Simplify the following radical expression.

i Y125

Solution:

=3/—125
—=3/—5x—5%x-5



(i) Y32

Solutions:
-32
=2x2x2x2x2
=32 x2
~ 2 <2

= 2(‘/5 Ans

3

iii 5[—
(i) 1/3 3
Solution:

NE)

(iv) 3-—

Solution:




Exercise 2.4

Q.1 Use laws of exponents

simplify.
2o
) (243)3(32)s
(196)"
2
Solution: (243) (3?) 5

i/3><3><3><3><3><3><3><3><3><3

B 7
333 33 x 3% x3

7
BB

to

7

:3><3><3><i/§

:7 Ans

2733

(ii) (2){5 y ) (—8)(3 y’ )
Solution: (2x°y*)(-8x7)?)
_ _16x573y74+2

=—16x*y "
_—lox

2

Y

Ans

2. 473
Xy z
(iii) { —— O}

X yz

4.-3 o

2 4773
Solution: {u}

_ [x7274y71+327470 ]’3
(

(81)".37-(3)"" (243)
o0

(3 33
()

34m 35 _ 34n 3145
R
373 =373t
- 33

Solution:




3"3%(3-1)
= 341 33
— 34}17411.3473‘ (2)
=3"3'2
=1x3x2
=6 Ans

Q.2  Show that

a+b b+c cta
xa xb xc 1
| X=| =]
X X X

Proof:
LH.S

xa a+b xb b+e xc cta
ERERE
_ (xaﬁb )a+b < (xbic )b+c < (xcia )c+a
_ e aan)  (belpre) | [e-a)era)

ai-p? »2_g?

=X X X x X©
N
= xo

=1

1=R.HS Ans

Q.3  Simplify

1 1
25><(3Z); ><(2><2><3><5);

(2><2><3><3><5);><(22);><(32);
1 11

2;>><3(22)2><32><52

B 1 ! 1 21
(22)2 ><(32)2 ><(5)5 x2 3 x3?
1 1 1
| 23x3x2x32x5?
- 1 2 1

2%3x52%x2 3x32

1
=23x2" %21 %2

Ll

+2 1

_ 3 e 3%}2/%7? v 5/13/75{

-1

1

-1

3 x3'x32x3"x32 x52x52



(i) 5 +(52)3
Solution: 5> +(52)3

(iv)  (¥) +x".x20
Solution: (x3 )2 +x7 x#0

6 9
=X +X
6-9

=X

-3
=X



Exercise 2.5

Q.1 Evaluate

(i) i’
Solution:
7
=i

6 -
=11

(ii) i°
Solution: ;™
_ (l2 )25
_ (_1)25

=—1 Ans

(iii) "
Solution:
.12

i) ()

Solution:

© (=)

Solution:
(i)
=
=—i"i

= (7 )22.1'
=—(-1) i
=(1) ()

—i Ans

(vi) i’

Solution: /%’

Q.2  Write the conjugate of
following numbers.

(i) 2+3i
=2-3i
(ii) 3-5i
=3+ 5i
(i) -
=i
(iv) 3+4
=-3-4i
(v) —4—1i
=—4+i
(vi) -3
=—i-3

the

Q.3 Write the real and imaginary

part of the following numbers.

(i) 1+17
Real =1
Imaginary = 1
(i) —1+2i
Real = -1

Imaginary =2



amy -3 +2
Real =2
Imaginary = - 3
(iv) —2-2i
Real = -2
Imaginary = - 2
v) —3i
Real =0
Imaginary = - 3
(vi) 2+0i
Real =2
Imaginary = 0

Q.4 Find the value of x and y if
x+iy+1=4-3i
Solution: Given that
x+iy+1=4-3i
x+iy=4-3i—-1
X+iy=3-3i
x=3 y=-3
x=3,y=-3 Ans



Exercise 2.6

Q.1 TIdentify 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 =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) " 217 +6i° +3i"° —6i"” + 47

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)(31)
~ 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)
ROEG)
_—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 4—i 4+
_(2+3i)(4+i)
(4) =()

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

16—(-1)
| 842i+12i+3i*
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*
B 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+
5 -y
1(5_1) (d) ZZ:(2+Z)(2—I)
() -y =(2) (1)
o 5—i =4’
- 25-(-1) =4-(-1)
_ i =4+1
2541 =5 Ans
=i
26
5 i
"2 260 .
(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=)(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

zZ =
244 2-4i

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

816/ —6i +12i°

(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
ZAW=z W
Hence proved
(ii) I—-W=Z—W

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

RHS=z-w

=(2+3i)~(5-4)
=2+3i —(5+4i)
=2-3i-5-4i
=-3-7i

From (1) and (i1) we get

L HS=RH.S

ZI-W=z—-W

Hence proved

(i) zw=zw
Solutions: zw = Z %
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

()

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

From (1) and (11) we get

L H.S=RH.S

ow=zw

Hence proved

(iv) {i} = Zj, where =0
wl w

Solutions: {i} =

w
Z_ 2+3i><5+4i
w54 544
_2(5+4i)+3i(5+4i)
o (5-4i)(5+4i)
_10+8i+15i+12i°
) ()
10+23i+12(-1)
S 251677
10423/ 12

25-(6(-1))
_10+23i-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)
o 25-16(-1)
10-23i-12
25416
223
41

-2 23, .
= —— (i

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)  (2-3i)(x+yi)=4+i
Solution: (2-3i)(x+ yi)=4+1i
4+

2-3i

4+i ><2+31‘
2-3i 2+43i
 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 + i
9+24i —16—-2x+2yi =x+yi
9+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.






Review Exercise 2

Q.1 Multiple choice questions. Choose the correct answer.

(i) (27x_1) %
() - ; (b) J;“_
32 \/x_3
(© =3 (d) =
(ii) Write {/x in the exponential form
(a) x (b) ¥’
(c) X7 (d) x2
(iii)  Write 42 with radical sing
(a) Y4° (b) /4
() /4 (d) /4°
(iv)  In 335 the radicand is;
()3 ) 5
(c) 35 (d) None
25 7% B
(v) [E} =
5 4
(a) n (b) 3
5 4
(c) 2 (d) 3
(vi)  The conjugate of 5+ 4i is
(a) -5+4i (b) —5-4i
(c) 5—4i (d) 5+4i

(vii) The value of 7’ is;
(a) 1 (b) -1
(c) 1 (d)



(vin)

(ix)

(%)

(xi)

(xii)

(xiii)

(xiv)

(xv)

rvery real number is
(a) Positive integer (b) A rational number
(¢) A negative integer (d) A complex number

Real point of 2ab (i+i2) is

(a) 2ab (b) —2ab
(c) 2abi (d) —2abi
Imaginary part of —i(3i+2) is

(a) 2 (b) 2
(c)3 (d)-3

Which of the following sets have the closure property w.r.t addition

(a) {0} (b) {0,1}
(©) {01} (d) {1, \/5%}

Name the property of real number used in {ﬁ} x1= —g
(a) Additive identity (b) Additive inverse
(c) Multiplicative identity (d) Multiplicative inverse

If x,y,ze R,z<0, then x < y => .
(a) xz<)yz (b) xz > yz
(¢c) x2=)z (d) None of these

IF a,be € R, onlyoneof a=5 or a<b or a>b hold is called
(a) Trichotomy property (b) Transitive property
(¢) Additive property (d) Multiplicative property

A non-terminating, non-recurring decimal represents ...
(a) A natural number (b) A rational number
(¢) An irrational number (d) A prime number

ANSWER KEY




Q.2 1rue or False? Identity

(i) Division 1s not an associative operation. True

(i)  Every whole number is a natural number. False

(iii)  Multiplicative inverse of 0.02 is 50. True

(iv) 7z 1srational number. False

(v)  Every integer is a rational number. True

(vi)  Subtraction is a commutative operation. False

(vii)  Every real number is a rational number. False

(viii) Decimal representation of a rational number is either terminating or recurring. True

(ix) 1_§:1+§ True

Q.3  Simplify the following

1
3.4.5 s
X'y'z
(i) Ysly it {W} =xyz" Ans
Solution:
_ (34y12x—8)4
oL gt et 2
=3 %y Ay A i) 3% 6y )
=3y 6255 yz
Y81y x™ = 332 Ans Solution: 2
v xty )
2
(ii) 25x"" " [y s
Solution: = W}
_ 107, 8m -
=25x"y - %
1 y4
— (52x10ny8m )5 = _W}
2k et L sl PRERN 1
=5 2x Z.y 7 B 2 Fxz ?
0 8m _ 2 50 dm e )
25x7 Y7 =5x7" .y Ans 575 Sy
2?xz*
~ s
55 % x! ><y2
1
3.4.5 s 2
(iii) {L} -
s 555 xxty?
Solution: 4o
z
:(x3+2 4+1 sfs); i
Y 55 % x* vV
_{.5.5.10Y5 9
—(x rE )5 32x Cytz ) 4z°
gl gl et P— = g Ans




(216)3 x (25)%

Q.4  Simplify -
(0.04) 2

(216)§ x (25);

Solution: -
(0.04) 2
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Q°6 Simplify ( C.ll'er j( am+n j( an+2 }
a a a

Solution:

=d
I-m _m—-n _ n-I

=d d d

21-I-m  2m—m—n ,  2n—-n-n
2] a

I=m+m—n+n—I

=d
:ao

2] 2m 2n
( aZ’er j( am+n J( an+2} :1 Ans
o a a
a a” a”
Q.7 Simplify §j— x3— x3/—
a a a

Solution:

3 I-m 3 -n 3 -1
=la" " a" " a

1 1 1
— (alfm)3 ><(amfn 3 X(Clnil)S

I-m m-n n—1
3

xda 3 xa?3
.

n n-l
33 3
=d

I-m+m—ntn—I
=d 3

0
= a3

0
=d

I m n

a a a
‘3/_m>< ﬂ - X ‘3, . =1 Ans
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