REAL AND COMPLEX NUMBERS

Define the following:
Natural Numbers
The numbers 1, 2, 3, .... Which we
use for counting certain objects are called
natural numbers or positive integers. The
set of natural numbers is denoted by N.
ile. N={1,2,3,...)
Whole Nunibers:
If we include 0 in the set of natural
number, the resulting set is the set of
whole numbers, denoted by W,
e W0, 1; 2,3,..0.)
Integers
The set of integers consist of
positive integers, 0 and negative integers
and is denoted by Z
Le.Z={.....-3,-2,-1,0,1,2,3, ...}
-Rational Numbers
All numbers of the form p/g where
P, q are integers and g is not zero are
called rational numbers. The set of rational
numbers is denoted by Q,

ie. Q={£!p,quAq¢0,(p,q)=]} or
q

G- {Xlx:g,p,quAqval
q

J
Irrational Numbers
The numbers which cannot be
expressed as quotient of integers are called
irrational numbers,
The set of irrational numbers is
denoted by Q’,

ie., Q':{xlx #R,p,quAq;ﬁO}
q

For example, the numbers +2,
\/5 . \E , m and e arc all irratiom
numbers.
Decimal form of Rational and Irrations
number

. a} Rational Numbers

The Decimal representation
rational numbers are of two type
terminating and recurring
(i) Terminating Decimal Fractions:

The decimal fraction in whic
therc are finite number of digits in it
decimal part is called a terminating
decimal fraction.

For example —52~:0.4 and §=0.375.

(ii) Recurring and Non-terminating
Decimal Fractions

The decimal fraction (non
terminating) in which some digits ar
repeated again and again in the same orde
in its decimal part is called a recurring
decimal fraction. '

For example —é =0.2222..and %:0.363636...

b) Irrational Neanbers

The decimal representations for
irrational numbers are neither terminating
nor repeating in blocks. The decimal form



of an irrational number would continue
forever and never begin to repeat the same

block of digits e.g., V2 = 1.414213562 ..,

Real Number

The Unicn of the set of rational
numbers and irrational numbers is known
as the set of real numbers it is deducted by
R.

R=Qu
Hence Q and Q” are both subsets of R and

QN Q=0

Express the following decimals in the

formB,wherep,qe Zand g#0
q

(@ 03=0333...
(b) 023 =0.232323

(@ Let x = 0.3, which can be
rewritten as
x=20.33330.4 (i)

We multiply both sides of (i) by
10, and obtain

10x=(0.3333 ...) x 10

or 10 x =3.3333..... (ii)
Subtracting (i) from (ii), we have
10x — x=(3.3333...)—-(0.333....)

or 9x = 3.0000 = x=§

Hence 03 = =
3
(b) Let x=023=0.23232323.....
We multiply both sides of (i) by 100.
Then 100 x=(Q282373 0 ) x 100
100 x:=23.2323 385060 (ii)
Subtracting (i) form (ii), we get
100x—x=(23.232323....) — (0.232323...)
99 x =23
23
X=——
99

=  Thus 0.23= g is a rational number.

Represent the following numbers on the number line.

Wa 2 15
1 —_ 11 —_
@) 5 @ - -2
7 5
@ < Ht——H ; | >
0oMo 1 2

(i) For representing the

rational number —% , on the number line ¢, divide the unit length between 0 and —1

into five equal parts and take the end of the second part from 0 to its left side. The

; -2
point M in the following figure represents the rational number T

(if) $:2+%. It lies between 2 2
and 3. € f : + : .‘T"':H >/{
2 -1 0 1 2[‘ 3
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The point P represents the
oint E—2--1
P 7 7

7
) 4.5
(iii)) For  representing the 9
« 7 i llTl ) Dy [ B 153 i | 1 1 | >
rational number, -1—, ~ e | RS ’ ’ '
9 -2 -1 0 1 2
M

divide the unit length
between —1 and -2 into
nine equal parts. Take the end of the 7 part from —1. The point M in the following

. ; 7
figure represents the rational number, —1 5

s 2 B

(iv)  Irrational number such as 2 can be located ﬁ‘ 1
on the line/by gecometric construction the ; 5
point corresponding to 2 may be £+ é =1 Z : 4 2’ 2
constructed by forming a-right AAOB with k— 3 —s

sides each of length 1 as shown in the figure.

By Pythagoras theorem, OB = /(1) +(1)’ =

V2

By drawing an arc with centre at O and radius OB = 2 we get point P representing
V2 on the number line.

QL.Identify which of the following are i 7}
: . . Sol: —=0.68
relational and irrational numbers. 25
(1) \/§ Irrational Number (i) Q
4
(i1) ! Rational Number 19
6 Sol: ~>=475
(iii) 7 Irrational Number 4
57
(iv) g Rational Number (iii) )
(v) 7.25 Rational Number Sol: >/ —7 125
(vi)v29  Irrational Number 8
Q2. Convert the following fractions (iv) 20°
into decimal fraction. 18
17 208 s
(i) T Sol: ——= :;.3889
5
(v =
) 8
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Sol:
(vi)

Sol:
Q2.

—=0.625
8

2
38
2 0.65789
38

Which  of the

following

statements are true and which are false?

(i) - is an irrational number.  False
(i) T is an irrational number.  True
(1i1) o 18 a terminating fraction. False
. & G :
(iv) —4 18 a terminating fraction. True
4 . NP
(v) g 18 a recurring fraction. False
Q4. Represent the following nambers
on the number line.
: 2
(i) =
3
2
¥ 3
-2 -1 1] 1 2
() -
2 1 g 1 2 ]
@iy 1-
1_3_
4
T2 a4 e 1z
; 5
(iv) 2=

N
<« T-H' } } —>
-3 2 -1 0 1 2

3
(v) 2=
4

23

4

— s 1

2 1 0 1 2 3

B

A 1 1 1 % =5
-2 -1 0 1 2 3
/5 —f

By Pythagoras theorem

OB = {(2)" +(1)* =JA+1 =5

By drawing an arc with centre at O and
radius OB = 5 we get point P

representing +/5 on the number line.,

Q5. Give a rational number between

3

— and é

4 9

Ans. The required rational number is the

mean of (wo given numbers, so the
required number

3 5
4 9

2
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Q6. Express the following recurring
decimals as the rational number B,

q
where p, q are integers and g0

() 05

Sol: Let x=05
XK= 53555 vvwsnn @)
Multiplying both sides by 10
10x = 10(0.5555...... )
10x =5.5555........ (ii)
Subtracting (i) from (ii)

10x—x=(5.5555...) — (0.5555...)

Ox =5
5
X=—
9
Hence OSZE
-9
G 013
Sol: Let x=013
x=013131313...c00000 (1)

Multiplying both sides by 100
100x = 100(0.131313....... )
100x = 13.131313......... {ii)
Subtracting (i) from (ii)
100x—x=(13.1313.....)-(0.1313...)
99x =13
(13

99

13

Hence 013=—"
99

(i) 067
Let x =0.67
x = 0.676767......... 6
Muitiplying both sides by 100
100x = 100(0.676767....... )
100x = 67.676767....... (1i)

Subtracting (i) from (ii)
100x—x=(67.676767....)-(0.676767...)
99x =67
67
X =—"
99
Hence 0.67 = Sk
99
Properties of Real numbers with respect
to Addition and Multiplication
a. Properties of real numbers under
addition are as follows:
(i) Closure Property
a+beR,VabeR
eg., if-3and5e R
then-3+5=2€e R
(i)  Commutative Property
a+b=b+a,Va,be R

eg.,if2,3e R
then2+3=3+2
or5=5

(iii)  Associative Property
(a+b)+c=a+(b+c),Va,b,ce R
eg.,1f57,3€R
then(5+7)+3=5+(7+3)
or12+3=5+10
or15=15

(iv)  Additive Identity
There exists a unique real number

0 called additive identity such that
a+0=a=0+a, Yae R

(v) Additive Inverse
For every @ € R, there exists a

unique real number —a called the additive

inverse of ¢ such that
a+(-a)=0=(-a)+a
e.g., additive inverse of 3 is -3
since 3 +(-3)=0=(-3)+(3)
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b. Properties of real numbers under
multiplication are as follows:
() Closure Property
abe R, Va, be R
e.g,if-3,5¢ R
then (-3) (5) € R
or —I5e R
(ii) Commutative Property:
ab = ba, Va, be R

(iii)  Associative Property:

(abjc = a(bc), Va, b,ce R

eg,if2,3,5e R

thenn (2x3)Xx5=2x(3x5)

or 6%5=2x%15

or 30=30
(iv)  Multiplicative Identity:

There exists a unique real number
1, called the multiplicative identity such
that

al=a=laVvVaeR
(v) Multiplicative Inverse

For every non-zero real number,
there exists a unique real number ¢~ or

1 W 4
—, called multiplicative inverse of a, such
a

that

or ax

e.g., if5€ R, then é e R

such that

le=1=1_><5
5 5

1 e e .
So, 5 and g are multiplicative inverse of

cach other.
(vi)  Multiplication is Distributive
over Addition and Subtraction

Foralla, b,ce R
a(b + ¢) = ab + ac (Left distributive law)
{a + b)c = ac + bc (Right distributive law)
e.g.,1f2,3,5€ R, then
23+5)=2Xx3+2x%5
or 2x8=6+ 10
or 16=16
Andforalla, b, ce R
a(b —c) = ab — ac (Left distributive law)
{a —b)c = ac — be (Right distributive law)
e.g.,if2,5,3 € R, then
2(5-3)=2%x3—2x3
or 2x2=10-6
or 4=4
(b)  Properties of Equality of Real
Numbers:
Properties of equality of real numbers are
as follows:
(i) Reflexive Property

a=a VaeR
(ii)  Symmetric Property

Ifa=56 thenb=a VabeR
(iii)  Transitive Property
Ifa =56 and b=c¢, thena=c, Va,b,ce R
(iv)  Additive Property
Ha=bthena+c=b+c,Va b ceR
) Multiplicative Property

If a=b, thenac = bc, ¥V a, b, ce R
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(vi)  Cancellation Property for Addition

Il a+c=b+c, then a=h, Va,b,ce R
(vii)  Cancellation property for
Multiplication

Ifac=bc,c#£0thena=b,Va b cec R

(¢) Properties of Inequalities of Real
numbers

Properties of inequalities of real
numbers are as follows:
(i) Trichotomy Property

VabeR

a<b or a=bora>h
(ii) Transitive Property

Vab ceR

(a) a<bandb<c>=a<c

(b) a>band b>c = a>c¢
(iii)  Multiplicative Property
(a) VabceRande >0

Q1.  Identify the property used in the
following.
(i)  a+b=b+a
commutative property w.r.t.
addition
(ii) ab(c)=a(bc)
Associative property w.r.t. multiplication
(iii)  7x1=7 Multiplicative Identity
(iv) x>y orx=yorx<y
Trichotomy property of inequality
(v) ab=ba
Commutative property w.r.t.
multiplication
(vi) atc=b+c=a=>b
Cancellation property for addition
(vi) 5+(-5)=0 Additive Inverse

Exercise 2.2

Ma>b=ac>bc (i)a<b=ac<bc
Ma>b=>ca>ch (a<b=>ca<ch
MDY abce Rande < 0
WDa>b=>ac<bc (a<b=>ac>bc
Ga>b=ca<ch (()a<b=>ca>ch
(iv)  Multiplicative Inverse Property:
VabeRanda #0,b #0
(a) a-(b«:::>l>l
a b
I 1
(b) a3 be—g—
a b
(v) Additive property:
Vabece R
(a) a<b=>a+c<b+c
a<b=>c+a<c+b
(b) a>b=>a+c>b+c
a>b=>c+a>c+b

(viii) 7><%:l Multiplicative inverse

(ix) a >b:>a¢>bc(c>0)
Multiplicative property of
inequality

Q2. Fill in the following blanks by
stating the properties of real
numbers used.

3x+3(y—x)

=3x +3y~3x Distributive property

=3%x —3x + 3y Commutative property

=0+3y Additive Inverse (3x, -3x)

=3y  Additive Tdentity (o+a=a)

Q3.  Give the name of property used
in the following. '

)  V24+0=24 Additive Identity
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o oI

Distributive  property of multiplication
over addition

(ili) T+(—m)=0 Additive Inverse

(iv) \/gﬁ is a real number

Closure property w.r.t. multiplication

5 .
(v) (— 8] (—g) =1, Multiplicative inverse

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

@ Y8 Gy Ix°

Gip y* Gy x 2

Selution:

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

0 %/—7&1:(—64)}?
(i) 25 = (23) =323
(iii) ) = 37

(iv) y_jfj ':(y_z), 3_3 y_2

Q2. Tell whether the following
statements are true or false?

M V-8 =8
@) ¥ =x™

(1) ygl4 =1 y? or (%)3

(iv) X—3/2:\/;301.(\/;)‘3
Simplify %ﬁﬁx“ys
Solution:

Yiex'y’ = 00,
- P B
= PP,
= P25 Y@ Yo Yoo») =2y 3ory?

1/
(i) 55=+5 False
2/
(i) 273 =34 True
(iii) V49 = /7 False
(iv) ¥x27 = 3 False

Q3. Simplify the following radical
expressions.

® Y125 =(-125)%
=[(—5)3]*§ ()"

5
(ii) \/_2 Yex2

Y1i6x42
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2440 Gv) 3

Example

‘Use rules of exponents to simplify each expression and write the answer in terms of
positive exponents.

(i) e S pad e gy Y Y T

-2 = =)
Gy [4%°) 7 (4™ xa)T_(4af _( 9 ]2_ 81
9a~ 9 9 4a® ) 16a'®

Simplify the following by using laws of indices:

. g \™° ) 43)"
(1) — G)
125 3n+l_3n
Using Laws of Indices.
o (&7 - () -epr.ers e
PO ) L ) L T W O
3rrhgn "[B=1] 23" 2
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Exercise 2.4

QL. Use laws of exponents to simplify
(243) 5 (32) 75
J196)™
V196
) (243)% (32)/5
) Jiaxia

B 2
(3x3><3><3><3)é (2><2><2><2><2)/lé

_ ey
(33x32 )% (25 )}é
14
x2 : ﬁx-l
3x3 3x2 %

M7

i  (2y*)(-8x7y?)

- 2(_8)x5*3'y-—4+2

= —I()xz.y_2

2
=16
y

-3
(iii) X2yl
X4y_3ZO J

-3
( x”2"4.y“'+3.z‘4+“)

d (x‘ﬁ.yz.z“j' )“3

= 63) 2(-3) ,-4(-3)

¥

= x'8.y6 512

(81)" 3° - (3)""' (243)
(o))
) F -0 ()
)

_ 34n+5 _34n—1+5

(iv)

34n+3

%41’1 +342 - 34[1+4

34“1‘3

%411-{-3-1-2 _ 34n+3+l

34n+3

341'I+3-32 - 34ﬂ.+3.31

34n+5
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=9-3
=6
Q2. Show that

< 4 a+b o b+c¢ ¢ \eta
i | el e =1
X x© X

ol a+b - btc P
=(x*) =) ()

s X(a—b)(a+b) -_ (b-c)(b+c) 57 X(C*a)(cﬂa)
— Xaz---b ><xb —=¢¢ \<X<:2—a2

v R

= XO

=1

=R.H.S

Q3. Simplifv
23 % (27)'%x(60)3
(180)2x(4) 73 x(9)/4

2}§X(3)L

A

M

s

(22x3x5);

s s 1// -I///

12x(22)/3x[32y4

(22><32><5)/
,I 3! st 4 4
23x3 3Ix2 2x32x52

2 K3 %522 X3 4
1 11 .

_ 23x3x2x32x52

. A
2x3x52x23 x32

(ii)

www.taleem360.com
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!+l-~1+2 l+-]-'—1~’ y/
=23 3x3 2 2x57/2
3
XA e S i
=2X1X1
=2

(216):x(25)2

(04y%

6> x5
Vasy




] ( X )2 5

Anumber of the form z = a + bi where «
ad b are real numbers and 7 = x/:i , 18
aled a complex number and is
epresented by zi.c, 2 =a + ib

8 2

The set of all complex numbers is
fenoted by € and

C=izlz=a+ bi, wherea, be R
—
= -\i'—l }

The numbers a and b, called the

gt

dl and imaginary parts of z, are denoted
#a=Re(z) and b = Iim (2) respectively.

If we change i to i in z = a + bi,
we obtain another compicx nummber a ~ bi
called the complex conjugate of z and is
denoted by 2(';;:;.1(1 7 bar.
Thus, if z = -1 —, then 7= =14 i
The number a +'bi and & - 0 are
sther. |

catled conjugates of cach

Foralla, b, ¢, d € R, _
athi=c+ditftandonly e =cand b = d.
eg, 2X+yi=4+9
Af and only if
2x =4and y' =9, Le, x =2 and y = +3
Properties of real numbers R are
also valid for the set of complex numbers.
(1) 7 = &, (Reflexive Law)
(1) If Z; = 7.5, then 7, = Z,(Symmetric law)
(i11) If Zy=2s, and Z-=Zs then &y = Za

(transitive law)

0. Evaluate

07
t-!'ﬁ ;
-f«‘-({'.!)_\ ;
Z"_. —l)‘ I
1
==t

i
:{—1)2-“-
Sk

@iy i

Gv) (=)

™ (=)

www.taleem360.com



Q2.

)

(ii)

(i)

Sol:

(iv)

(v)

=(-1)i

=—

Write the conjugate of the
following numbers.

2+3i

Let z=2+3i

then z=2-3i

3-5¢

Let z=3-5;
7=3+5i

—i

Let z=0-1i

then z=0+i=i

—-3+4i

Let z=-3+4i
then E=—3—4i
—4—i

Ler z=—4—j

then E:-—4+i

www.taleem360.com

vi) <3
Let z=-3+i
then z=-3-j
Q3.  Write the real and imaginar
part of the following numbe
(i) 1+i
Let z=1+i
Re (z)=1, Im (z)=1
(1) -1+2i
Let z=-1+2i
Re (z)=-1, Im (z)=2

(iii) —3i+2

Let z2=2-3i

Re (z)=2, Im (z)=-3
(iv) —2-2i

Let z2=-2-2i
Re (z)=-2, Im (z)=-2

v) -3¢

Let z=0-3i

Re (z)=0, Im (z)=-3
(vi) 240

Let z=2+0i
Re (z)=2, Im (z)=0

Q4.  Find the value of x and y if
X+iy+1=4-3;

Sol:  x+iy+1=4-3i
x+iy=4-1-3i
X+iy=3-3i

Two complex numbers are equal if the

real and imaginary parts are equal
So x=3 and y=-3



Basic Operations on Complex Numbers

Addition:

Letz; =a + ib and z2 = ¢ + id be two complex numbers and g, b, ¢, d € R.

The sum of two complex numbers is given by

u+rn=(a+bi)+(c+di) =(a+c)+(b+d)i

1.e., the sum of two complex numbers is the sum of the corresponding real and the

imaginary parts.

(i)

(iii)

eg,3-8)+(5+2)=CB+5)+(-8+2)i=8~6i
Multiplication:
Letz; = a + ib and z; = ¢ + id be two complex numbers and g, b, ¢, d € R.
The products are found as
(1) Ifke R, kzi = k(a + bi) =ka + kbi.
(Multiplication of a complex number with a scalar)
(1)  ZyZz =(a+ bi)(c + di)=(ac —bd) + (ad + bc)i
(Multipiication of two complex numbers)
The multiplication of any two complex numbers (a + bi) and (¢ + di) is explained as

2iZz = (a + bi) (¢ + di) = alc + di) + bi(c + di)
= ac + adi + bei + bdi*
= ac + adi + bei + bd(-1) (since i = —1)
= (ac —bd) + (ad + be)i (combining like terms)

eg, (2-3)(@4+5)=8+10i—12i-15#=23-2i. (since i=—-1)
Subtraction:

Letz; =a+ iband 2 = ¢ + id be two complex numbers and a, b, ¢, d € R.

The differcnce between two complex numbers is given by
yzz=(a+biy~(c+diy=(a—c)+b—d) i

g, (2+3)-2+)=(2-D+B-1)i=—4+2i

1e., the differencc of two complex numbers is the difference of the corresponding real

ind Imaginary parts.

i¥)

Division: :

Letz; = a + ib and 2, = ¢ + id be two complex numbers and @, b, ¢, d, € R.
The division of @ + bi by ¢ + di is given by

zy _a+bli a+bi_c-d

2 Cc4di c+di c—di

(Multiplying the numerator and denominator by c—dj, the complex conjugate of c+di).
_ ac+bei—adi—bdi*
2 di)?
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ac+bci-adi+bd . 2
O TIY ~h  01 - —

&% 5>
(ac+bd)+(bc—ad)i ac+bd | be—ad X
:_'_'2—2—_':_’3_2'+ ey
¢t +d ¢ +d g

Example |

Separate the real and imaginary parts of (—~1+-\/—‘2)2
Let =z . = . , then
7’ = (el o+ wfg Y =(=1+iV2 b changing to i-form
= 1 +iV2) 1 +i2) = (1) (<1 +iV2 Y 4 iV (] + iN2)
= | < iV2 <iNf2 3 2% =1 2:/34

Hence Re (z%) = —1 and Im (z3) = 22
_ (45D’ 16+40i+25
Express ]—% in the standard form a+ bi, (4);3 —(5.4')2 16—25;>
— el (simplifying)
o 16+ 40i —25 . I
. e = St i =—
We have —— = - X P 16425
+2i  1+2i  1-2§ _04+40i -9 40
('ml}_ltiplying the numerator and dominator = —4I_TH +Z} i
by 1+2i Example |
= _]__21_2:_1&_2!2 » (simplifying) Solve 3 - 4idx +yi) = 1 + 0. i for
1-(2i)° 1-4i real numbers x and y, where i = /] .
_ 1o ince =i
Wy e = We have (3—4i)(x+yi) = 140
1 2 or 3x+3iy —4ix—4i%y = 1+0.i

= 5775 whichis of the form a + bi

m or 3x+3iy —4ix—4(—1)y = 140
: s or 3x+4y+@By—4x)i = 1+0.
Express 4.5 in the standard Equating the real and imaginary parts,
form a + bi. - we obtain
Solution 3x+4y=1 and 3y -~ 4x =0
A5 1 445 Solving  these  two equations
— =4+5), — x% ; 3
4-5i 4-5i 4+5i simultaneously, wec have x:,,_é and
(multiplying and dividing by the conjugate 4 -
of (4-5/) y

25
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QL

(i

i
i
fiv)

f¥i)

(vil)

QL.

)]

i)

{iif)

{iv)

Identify the following statements
as true or false,

J=3x-3 =3 False
it =i Falsc
i =—] 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 «+hi, where
‘a’and ‘b’ are real numbers.
(2+30)+(7—2i)
=2 3i+ T —2i
=(2+7)+(3-2)i

=9+

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

=—1-144

2i° +6i° +3i'° - 6i" +4i

_Exercise 2.6

Q3.

(i)

(i)

(iii)

22(—U+65i+3ﬁﬂ8_&mi+ﬁui
=2+6(-1)i+3(-1) ~6(1*) i+4(*)
=—2-6i+3(1)-6(—1) i+4(-1)"

=—2—6i+3-6(-1)i+4(l):

=—2—ﬁf+3+,6’f+4i

C=1+4

Simplify and write your answer
in the form a+bi

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

=21-6-23i

=15-23i

(o) (3-3)
=(2-va~=1)(3-vav-1)
=(2-2i)(3~2i)
=6--4i—6i+4i°

=6-10i +4(-1)

=6-10i—4
=2—10¢

(J?—ﬁf

=(V5) +(3i) ~2(~5)(3i)
=5+97 —6+/5i
=5+9(=1)—6/5i
=5-9-645i

= —4—6+/5i
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(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 « + bi

2431 4+
= - X

4—i 4+i
(2+3i)(4+i)

(4) -Gy

_27-9i-21i+7i _ 27-30i+7(-1)

_8+2i+12i+3i°

16—4°
_ 8+14i+3(-1)
T
 8+14i-3
T 16+1
_5+14i
17
5 14
:ﬁ+ﬁc

(9-7i)(3-1)

2

(3) (i)

(iv)

www.taleem360.com

9
_27-7-30i
T 941
2030
T
20 30,
10 10
=23
2—6i 4+

34 F¥

9-(-1)



(<2-7i)(3-0)
EECE
-6+2i-21i+7i
.

_ -6-19i+7(—1)
T 9—(-1)
6-7-19i
e
-13-19i
i

13 19,

= i
16 10

|
\1-i

()" +20)(

(1) +() —2(1)(i

1+ +2i
1+ -2i
_}'—,1’+2i
-2
2
]
=—1
=-1+01

1
(2+31)(1—i)
) 1
" 2-2i+3i —3i
a ]' .
"2”_3—(__1)
1
C2+i+3
_§

"S54

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

(d)

(ii)
(a)
(b)

(©

Q5.

B
D5
s
T 26

5 1,

~26 26

Calculate (a) 7 (b) z+2
<) -z {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+10)

=0-i-0—i

=—2i

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

=(0)* - ()’ =0-(-1)

=1

z=2%1

7=2—i

Z+E:2+j+2_/
=4

z—z=(2+i)—(2~i)
=ZH—ZH

=2i
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_T+6 +2000)

1= (a)
i 42 1-142

TI=(-1) 1+l (b)

) z+z=0+i+0-i=0
(©) z—72=0+i—(0-i)
=0+i-0+i

=2i
@) 7. 2=(0+i)(0-i)
0 = (@)’ =0~ (-1)
—O+1=1 | |
. 43§ {d)
W =gl

www.taleem360.com

(4-31)(2-4i)

(2) - (4i)’

_8—16i—6i+12i°
416§’

B 8—22i+12(~1)

4-16(-1)

8-12-22i

4+16
.
T 20

< 2
“ 20 20

(Y 1
LE 't

_1 11,
25 100



Q6.

Sol:

Now

Hence z

(ii)
Sol:

1121
25 100

1 121
=25 100
44121
T 100
125
100

5

4
If z=2+3i and w=5-4i, show
that:
ZHw=z+w
LHS =z+w
2+w=2+3i+5-4{
z+w=T—1i

(=1)

+w=T4i
RHS=z+w
z=2-3i

w=5+44

2

P~

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

z—w=(2-3i)-(5+4)

=2-3i—5-4i
U

Hence z—-w=z—w

(i) zw=zw
LHS = zw
zw=(2+3i){5-4i)
=10—8i+15i— 12§
=10+7i-12(-1)
=10+7i+12
=22+7i
Tw=22-Ti

RHS =z.w
z2=2-3i
w=5+4i
z.w={2-3i)(5+4i)
=10+8p—15i - 12
=10-27i —12(~1)
=10-7i+12
Zow=22-Ti

Hence zw=z.w

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

w

__2i3_i><5+4i
5-4i 5+4i

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

(5)3._(44)2 25 —164*
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_ 10+ 23£+]2(—1) Now E: 2 -3
25=16(~1) Lag)=Liae ot +2-5)
10-12+23i - 2
T 25+16 - L(A4)
2423 z
41 Lz+z)=2
2 23, 2
=4 — 1 _
T 2 (er2)=re(e)
- 1
w) 41 41 Hence E(Z+z) is equal to the real part of z.
=i i '1’_'th al part of
W (vi) E(z—z) is the real part of z.
_2_22—31 Sol. z=2+3i
T:5+4L Now z=2-3i
22 1, = 1 : A
W 5+4i ‘27(2“Z)=§[(2+3‘)—(2—31)J
(2-3i)(5-4i) Ly, N
= =—(Z +3i- Z +3i
(57 ~(4) 2l )
_10—8i—15i+127° \ oL
T 25167 -
10-23i+12(~1) =]3
~ 25-16(- —(z-z)=R
1) (e-2)=R(2)
_10-12-23i 1 B
K e Hence proved that B (z—z) is equal to
23 the real part of z .
41
=—l—§i Q7. Solve the following equation for
41 41 real x and y
3]25 @ (2-3i)(x+yi)=4+i
w) w ;
1 _ (x+ yi) = 54——*-:;:
—{z+ )istherea]partofz 2
2 _A+i 243
2=2+3i T2 3 2+3i
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(4+i)(2+30)

(2)° - (30
_8+12i+2i+3i
C 4-97
_8+14i+3(-1)
__4W
_8-3+14i
o
_5+14i
N
f:x+__v£)=-i+ﬂi
13 13
:.r:i and y:_1—4
13 13
) (3-2i)(x+ yi):2(x—«2yi)+2i——l

WA3yi—2xi—2yi® =2x—dyi+2i—1
W(3y—2x)i-2y(-1)=2x—1+(2-4y)i
B2y +(3y-2x)i=(2x-1)+(2—-4y)i

2 el 2x—] e (i}and
3y—-2x=2-4y coeen{11)
From (1) 3x-2x+2y=-1
x+2y=-1 (111)
From (ii) ~2x+3y+4y=2

2x+7y=2 e, (iv)
Multiplying (iii) by 2 and adding in (iv)

25 +4y =4
~28+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)" +(40) +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
~7=2x+(24+2y)i=x+yi

= x=-7~2x

Xk 2x=—7
3x=-7
~7
e
and 24+2y=y
2y—y=-24
=-24

X
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Q. Select the COree @.E QNSWEL,

1.

‘s

(27" ) S
3f o 3
@) ‘[g— (b) ‘G
3f 2 3

(@ x (b)  x’

| 74

(c) x? (d) x2
2

Write 43 with radical sign......

@ Y42 ) 4
© Y4 ) /4®

in 3ﬁ§ the radicand is

|
(a 3 b =
(@) {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+4{ (b) -5-4i
©) 54 (d) S+4i
The value of £ is _
(@ 1 b -l
(©) i (d) —

www.taleem360.com

10.

1.

i2.

13,

14,

Every real numberis

(a) A positive integer
(b) A rational number
(c) 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}
€ 0,1}

® {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,

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 Irrational nuimbers is
known as setof

{2)  Rationat number

{b)  Trrational

)  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-
square integers are
(a) lrrational
(¢) Roal

TS an

(d) Whole
________ _nuamber.,
{a) Irrationat (b) Rational
{¢) Real () None

YabceR thana<bandb<c

—>a<cis_____ property.
{a) Transifive

(b)  Trichoiomy property

(c) Aaditive property

(6}  Maultiplicative 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 T4+ (=) = 0.

{(2) Asdditive inverse
(b) #Multiplicative inverse
(©) Additive identity

(d) Multiplicative identity
\/3\5 1sa_ number.

(b)Y Irrationat
(d) Nonge

(a) Rational
(c) Hcal

Yab=
@ Yatb b Vab
©  Nado @ Vath

V8=

@)  (-8)5 h (-8
i

©) (-8 @ (®)3

The value of 7 ¥ is:

(a) -1 (b} 1

(c) —1 () {

The sohation set of % +1 = 0 is:

@ (i) ® (-}

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

The conjugate of 2 4 3iis

G 212 (b) —2-3i

(¢) -2+ 3 (dy 2+3i
Real part of (-—i + JE)Q is:

@ -1 ® 22
© @ 242

—yig
Imaginary part of (—'! + \/_2) s

(a)  —1 by 22
© 1 @ 22
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(b) Irrational
(d) None

31.  Product of a complex number and (a) Real

its conjugate is always a non- (©) 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
2.1 a |22.] a |23. | ¢ [24.| a |25. | a
26. | a |27.{ b [28.| a [29.} a |30.| b
31. | a
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REVIEW EXERCISE

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

(39 (5124 (%)

=3y3x2

(ii) 25x10ny8m
1
- (52 xlOlinm )’2

(522 (42 (yum)2

:5x5ny4m

§
2yt )
(iii) ———~—_2 g

Xy
1

_ (x3+2y4+lzs+5 )E

A
4

2
_ 25 —6— 4y~4 ~1_1+4
- 4

x*y%5.5%

2 1
(216)3 x(25) 2
-3
0.04) 2

Q.4. Simplify:

N | =

1
2 ><3’)2 x(sz)Z]
100 J

(23)3 ><(3*)2 ><5
3

(%)

1
| 22x32x5 2 | 22x3%x5 |2

3 3
(25)2 (5%)2
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REVIEW EXERCISE

3. Simplify: (i) ¥81y 12 x~8

- (34 y—]2 x—8 )}1

- (x3+2y4+1z5+5 )g

1
(xiyszlo)s

:(xs)s( yS)S'(Zl())

—. xyzz
Gl
(iv) 32x 4y _i
625x" yz:

_ 25x_6y"4z
54 x4yz—4

RN

(S50 S

2
5 6= 4y4 -1_1+4
- 54

2 1
(216)3 x(25) 2

Q.4. Simplify: %
(0.04) 2

x'ﬁ)? x(52)2]

100 J

2 2
(2%)3 x(3%)3 ><5
3

(1%

1
| 22x3%x5 |2

22x32x5 |2

3 =
(25)2
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(5%)2



[ 1
2x3x52 [ 22x32 |2

= P = 52 J
i 1

_ (@342 _2x3_6

L s s
(52)2

p+g q+r
[ a p ] aq > . 1)_,‘

apz_ e e e

(12] 3\ an ' a?_n ;

) hﬁ#n . e
a o

- a'Z!--v-l»-—m Xa2m~—m~n XaQn-—n—l

:al—m 'am——n.an—l

[—m+m—n+n—|
=qa

l m 4
3
o 3 a 3 a
T MR
m 7 /
al @’ a3
I m mon n 1/

=g 38 18 B3 3
I m mn n !
S -

g8 339733
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