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Recall the set of real numbers as the union set i and irrational numbers,
Represent real numbers on the number line.

Demonstrate a number with terminating nn-—terminating recurring decimal on

the number line ’
Distinguish the decimal repres tiorlal and irrational numbers.
Know the properties of real

expanential forms of an expression.
ven in radical form to an exponent form and vice versa,
onent and value.
ws of exponents to simplify expressions with real exponents.
g, then define a complex number z represented by an expression of the form
=a + ib, where ais real and ¥ is imaginary part and here i =—1
ecognize & aa real part and b as imaginary part of z=a+db orz=(g, b}
Define conjugate of a complex number
Know the condition of equality of complex numbers.

Carry—out basic operations (i.e. addition, subtracticn, multiplication and division} on
complex numbers.
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Introduction

In pervious classes we have learned various kinds of numbers such as
natural numbers {counting numbers), whole numbers, integers, rational
numbers ete.

All these numbers are contained in the set of real numbers. Q;Q

classification of real numbers is given below:

1.1 Real Numbers

fhe set of real numbers as the union set of rational

111 RE
ational numbers.

set of real numbers is the union of the set of rational and irrational
\ umbers. e, R=Q U

We have already learned about rational and irrational numbers. Real
numbers have many properties as the properties of rational numbers.

e — / L @& = / A\ &

et ! i
N @ S S
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1.1.2 Represent Real Numbers on the Number Line

In the previous classes we have already studied whole numbers and
integers and their representation on a number line. Similarly we can
represent real numbers on number line. ’

Let us see the following examples. Q
Exam ;:Em Represent the numbets —% and% on the numbet line /

Solution:
1
%r—a and the

Thus, in the above figure the point P, represents
point P represents 1 E

iple [[F] Represent —1.5 and 1 on d@gne

Solution:
Similar in the figure, pn& sents number 1.5 and P, represent

A 4

[]
¥
-1 -1 o

number1 =,
5

1.1.3 Demongtrate Number with Terminating and
Non inating Recurring Decimal on the Number Line

N\ X @ 3

locate a number with terminating and non—terminating
pifig: decimal on the number line, the points associated with the

rational numbers gand where g, b are positive integers, we sub—divide
% each unit length into b equal parts. Then the at point of division to the

right of the origin represents % and that to the left of the origin at the

q
same distance represents— T

@
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Show the following terminating decimal fractions on the number line.

3
4

ii=11— Q
o
\>

Gy ii
: )

I S
-
H..‘ .
[ -
(%]
|n1-- ™
[7 .
w
N+-‘- I
w

Show the followi inating recurring decimal fractions on
number line.

. 11
P

g
¥

e —> /<v 6 = 7 4 &
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1.1.4 Distinguish the Decimal Representation of Rational and

Irrational Numbers.

When we represent rational numbers in the decimal form then two
types of decimal fractions are possible ie. terminating afid
non—terminating recurring decimal fractions, while Irrational numbers
are represented as non- terminating non-recurring <decimal frac <@m?

represent them in below table,
SNo  Number Remarks Q
] Terminating decimal fraction _ O
Terminating decimal fract:iE %
‘Non-terminating re: g decimal fraction

o decimal fraction

A 4

1\ Exercise 1.1
Identi Llowing numbers as rational and irrational numbers and
a ach one in separate column.
2@ w2 W= B
s J6 8 A "
2

| s 11
(vu) e {viil) & 5 T et} — bdi)
Convert the following inte decimal fractmns Also mdmate them as
temuna.tmg and non—terminating decimal fractions,

- 20
. 1 . vi
6> oL @ @F eI ©

N\ X @ 3

Ty
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Represent the following rational numbers on number line.
8 2 8 1 1 2
i) — i) —— iii) 1— iv}—1-— =
Hos fy--n WH1- @u-1e W
4, Can you make a list of all rational numbers between 1 and 2?

w52
{vi) 3

5. Give reason, why pi (n) is an irrational number?

6. Tick (v) the correct statements.
{i} g is an example of irrational number.
iy  wisan irrational number.

t%ﬂ non-Tepeating

fraction.

{iif) 0.31591... is an example of non-
decimal fraction.

{iv) 0.123is an example of recurrin

(v} %% are lying between 0 ®
i —is an example g number.,
N p %’1

Properties of Real Numbers.
In real mumbers the

¢ exist properties with respect to addition and

multiplication. gal number 4, & the sum is @ + b and product is
written asd.bor 2 ¥'b or simply ab.
1.2.1 Kn e Properties of Real Numbers

erties of Real Numbers with respect to Addition
osure Property:

Sum of any two real numbers is again a real number.
ie.Va,be R = a+beRis called closure property w.r.t addition.

eg. (i) 5,7eR=>5+7=12eR
i) A3eroi.i 16415 3,
54 5 4 20 4

i
Y s
: £ =

5' . - oty .:: -:}
&# L %}
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{iif Commutative Property:

For any two real numbers 2 and b
a+b=b+a

is called commutative property w.r.t addition
eg. (i) 3+7=7+3 (ii)

{iii) Associative Property:

(wbyre=ns{bee) Ov

is called associative property w.r.t addition.@
eg (4+5)+6=4+(5+6) |
{iv) Additive Identity: @
There exists a number Oc R su
a+0=a=0+a, Vueé

¥ is called additive i

eg 3+0=3=0%3,

{v) Additive
For each exist —aeR such thata+(—g}=0=(-a)+a
s0, —g and additive inverses of each other.
e (-6)=0={-6)+6=0
6 afid —6 are additive inverses of each other.
pérties of Real Numbers with respect to

Adltiplication

losure Property

a,beR—=nabeR, is called closure properly w.rt
multiplication
eg {i) 57eR=(5)(7)=35R

3 § 3Y6) 18
B RS Rl S0
@ 57 [5)[?) gt

% The product of any two real numbers @ and b is again a real number.
ie

\V

V3446 =6+/5 Q
For any three real numbers 2 and b and ¢ such that

VN @~ \ 49 @

@
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Commutative Property:
For any two real numbers a and b
ab = ba is called commutative property w.r.t multiplication.

eg. ) V3, SeR(BVE)=(V5)B3)

(i) 3,4cR=3x4=4x3 etc. Q_~O

(iii) Associative Property: v
For any three real numbers 2, and ¢
(ab)c = a(bc) is called associative property w.r. tion.

eg. (i) 456eR, then (4x5)x6 = 4x(5x6),
(ii) %,4,@5]&, then(%x x[dx 3 ), etc.

(iv) Multiplicative Identity:
For any real number 4 ther. ber 1« B

1
%ﬁcaﬁve identity.
3

v} Mulhphcahv% h
For each #) there exists an elernent ora' eR

1,thus — L and 2 are the multlphcauve inverses of each
a

axl=1xag=a,"1isc

Here 3 and % are multiplicative inverses of each other.

(c) Distributive Property of Multiplication over Addition
For any three real numbers a,b,c such that

@ alb+c)=ab+ac, it is called Distributive Property of

= 5 & E

\\'-\_

e = / Ly &= 7/ A &
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multiplication over addition. {Left Distributive Property)
(i} (e+b=ac+bc, it is called distributive property of
multiplication over addition. {Right Distributive Property)
eg.  3(5+7)=3x5+ 37, (Left Distributive Property) ’ /
(3+7)2="3x2+7x2, (Right Distributive Property)

Properties of Equality of Real Numb
Fellowing are the properties of equality of r%bers.
()  Reflexive Property
IfacRthena=2a
(ii) Symmetric Property
Ifabe R thena=b @@
(iii) Transitive Prop
If a,b0c R the db=ca=c
iv) Additive Brop

(v) Myftiplicafive Property
&: uch that, a=F then ac= bc.
(vi) Cahgellation Property for Addition
fabeeR, ifa+e=b+c thenn="0
Cancellation property for multiplication

KabecRand c#0 if ac=bethen, n=b
% Properties of Inequalities of Real Numbers.
\ Following are the properties of inequalities of real numbers.
% (i)  Trichotomy Property

IfabecsRthena>boracbora=b.
(ii) Transitive Property

If a,b,ce R then

(@} a<bandb<e=a<g

(b} azbandb>c=a>c
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(iif) Additive Property
If a,b,0= R then
(a) a<b=>atc<bitc

(b) a>b=a+c>b+ec
(iv) Multiplicative Property 0
If a.,b,cc R and ¢ > 0, then
(a) a>b=>ac>be
(b) a<b=ac<b, i
similarly, if c< 0 then, O

{a) a>b=ac<bc %
(b) a<b=ac>bc
(v}  Reciprocative Property

If a.be K and a, b are of sams Q

@' =ax>bh

a a b
(vi) Cancellati e
If a,b,
73

(a) Fa<h=1sland

(a)& +c=>a>b
) c<b+c=a<h
similarly, ac>bc=a>b, wherec>0

) ac<br =>a<b wherec>0
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k Exercise 1.2 @

Recognize the properties of real numbers used in the following:

() y+3=3+5 () 4+(1_+_)=[;+

2

(B0 )

i k-BaHin) ®Ep

(vil) 11x(15x21) = (11x15) x21 (wiif) e
D000 O
o E(-5H (3 Hd O 24

10 5 AV NS
Fill the correct real numb %ﬂowmg to make the real numbers
property correct.
Q) @j@ﬁ% i _+[E EJ_ 1+[Q+E]

v ] 3
=35 iz
<j§3? W

f

ollowing blanks to make the property correct/true,
5<8and8<10>_ <«

{u) 10>8and8>56=_ «_
iy 3<6=3+9__
{iv) 4<6=24+8-_
v} 8>6=26+8>__

\NHr @~ \ 4

@

'::"a‘ % - i
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Fill the following blanks which make the property correct/true:
) 5<7=5x12<_ x

(i 7>5=7x12»>__ x

(il é>4=6x(-7)__4x(-7)

({iv) 2<8=2x(-4)__ 8Bx(-4} Q-

5. Find the additive and multiplicative inverse of the fo% real

numbers. O
) 3 () -7  @i)o3 ) =5
; {iv) - > (v} O

1.3 Radicals and Radicands. &
1.3.1 Identify radicals and radicands

Letne Z" (Set of Positive inte }Q >1,

also let g R, then for m&aﬂ number x,

suchthat x*=ag 2 = x=+/g (square root of 4)

1

similarly, =a® = x=4/a (cube root of a)

1
%x‘ =a=x=4a* = x="%a (4t root of a)
1
x"=a=x=a" = x="%a (n root of a)
In’@ alled radicand and ‘n’ is called the index.

The symbol ,/ is called radical sign.

38 Differentiate between Radical and Exponential forms of an
Expression

As we have studied thatx =%ais in a radical form,
1 2 3 1 m

Similarly, a3, a2, a2, a®, a* are some examples of exponential form.

= 5 & E

J =

@ =2 /LY &

Sy
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Remember that

1=

V& ok

1
Here, ¥a is in radical form and 2% in exponential form.

Here are some properties of square root

Foralla,be R" rm,ne Z

"7,9‘

Then,
| - o
@  Jaxvb=yab @ FV
(i) iﬂ: p vy ax u=5¢=a
(v) £2=1 {vi} @imﬁ ={min)Ja
e \/(EJ =J[EJ @
Similarly, «
0 Yax¥b=4at (E) %=§
(111) ,Ua_m {iV} mW — a% = a%

1.3.3 an Expression given in Radical Form to an Exponent Form

ice versa

\'he properties of radicals and exponential forms are very useful when
we simplify the expressions involving radicals and exponents.

(]
¥
&
J
(g
e
14
v
J
(L
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e[I7] Transform the following radical expressions into exponential
forms,

~1|cn

2
off Oy @ (;] ) Yty Q
Solutions: Q—~
1 1
2 (2% 2
) \/;(E]Z R

. R 1
(i) ¥18=(18) (m)iﬁ
: 3
ol i) ot Q
e[[f] Transform the following e forms into radical

expressions.
1 . 2 n
N — {@Oﬁﬂ & of-2)

Solutions:
1
5% # o
o (2 k @) (12) = (12 i) 7)* =47

= [=
—
I
LT
=
—
-

=

|
o
. S
-
]

1
w2 |
&%

QQ

Whrite the base and exponent of the following:

3
: 1 20
@ 3° ﬁﬂﬂ i) (~30)
Identify radicand and index in the following:

® %5 (il 'ig (iii) Yfx?yz

> 5.-' T == .:. -:}
&# L %}

e = / Ly & = / 4 &
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Transform the following into exponential forms.

o y5) @) (ﬂs (L)

iv) Y2 (v) Y27 fvi) Y647

\
X ) \F Q“
Ys

A 4

4. Transform the following into radical forms.

i

1
G (5°) (i) (ab7)? (i)

Wl olB1E)
14 Laws of Exponents/Indices: QO

Laws of exponents or indi mportant in many fields of
mathematics.
1.4.1 Recall Base, Expon d Value of Power

Consider an expon orm @" here, ‘a’ is called the base and “n" is
called exponent eX i.e, read as a to the nth power. The result of
a*-where e R i jts value.

14.2 Apply th s 6t Exponents to Simplify Expressions with

Real Exppnent
The f laws of exponents are useful to simplify the expressions.
of

(i Product of Powers

} TfabeRand xycZt
Then, &* x a¥ = a**¥
\ me examples based on this law are given below:
% (@) Pxd =P = (b) 3x3° =3"5x 35 =729

(ii) Law of Power of Power

Ifae Randx, ye Zﬂ’d’um(u")ldr =g
Some examples based on this law are given below:

(a) (52)4 = 52)(4 = 53

N\ X @ 3

@
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Law of Power of a Product
Foralla, b,eRand neZ™,

Then, (ax b)" =a" x b" v
Following examples are based on this law
8|7
wor- w1}
{iv) Law of Power of a Quotient %
Foralla b, e Rand nez",then( @h eb=0

The following examples based

3

(a) : =

(v Law of quorl:lent of
IfacR, a aé 0 an I:hen,
E/ Remember that:
——,if n>m

(~a)® =a”, if n is an even exponent,

_ L1 = g7, if n is an. odd exponent.
ﬂf‘l

The following examples based on this law are given below:
a N SR Y/ Remember that:
(2) 2

3

S | 1 1 If the power of a non-zero real
b o number is zero then its value is

equal to 1. For example: 3¢ =1.

et ! i
N @ S S

e — / L @& = / A\ &



UNIT-1
REAL AND COMPLEX NUMBERS

L Exercise 1.4

1.  Simplify the following;

(a+b)"-(c+d)’
(a+B)-(c+d)’

3 o 2857
(i) 32 (i) BT

2, Simp].ify usin;g law of exponent: . )
oG el e
(iv) (-3x5%)° o BT )
(vii (— %T [— %]3 [— %]5 {viii) mr il *Lfcs Vbt
o) 10y ey o)) g @(ﬂn—(—ﬂ(—ﬂs[—i

3. Simplify using the law of expo O
@ &7 (i) 1xy 3’@ (i) {-4)°

@) (B’ ¢

i

151 n define a complex number z represented by an

Bjoft of the form (a,b) or 2= 2 + ib, where a is real part and b is
gt part.
We know that the square of real number is non-negative. So the

Solution of the equation x*+1=0 does not exist in K. To overcome this
inadequacy of real number, mathematicians introduced a new number

V-1, imaginary unit and denoted it by the letter i {iota) having the
property that i*=-1. Obviously i is not real number. It is a new
mathematical entity that enables us to find the solution of every
algebraic equation of the type x*+a=0 wherea>0. Numbers like
V-1 =1,-5 = J5i,49 = 7i are called pure imaginary number.

\V

(5 ~[(-0.17 (-0.1° (-0)*F

G

\NHh ® s \

@
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Definition of Complex Number
A number of the fortn g+ ibwhere # and b are real numbers and i

is an imaginary unit i.e. i=+-1is called a complex number and it is
denoted by z. e.g. z=3+ 41 is an complex number.
The complex number g+ ib can be written in order pair form{a, b
such as 5+8i=(5,8).
1.5.2 Recognize  as real part and b as imaginary part of z=a+7b

and “5” is the imaginary part of complex number. The real part
number is denoted by Re{z) and its imaginary part is denoted b

“  2=3-2§

Here, Re(z)=a=3 and Im(z}=b=-2 %

1.5.3 Define conjugate of a complex number O
Conjugate of z is denoted by z ie.,
z=g+ibthenz=a-ib or Ifig=(ap), thenz=(a,~b)

If z={a,—b), then z=(a,b}

and, if z = a—ib, then Z= a+ib

In conjugate we just
the following complex mambers,

Findth;q

() 3 4 (m[—%ng
0 7 =3+4i () Let z2={— ,

Ny '

Solations:

|en| W= | oA

S

then 2z =3+4i

o

7, =3-4i

-

W |

[

|
| b | DT e
W | T I

—

e — / L @& = / A\ &

= A @ G



UINIT-1
REAL AND COMFLEX NUMBERS

1.5.4 Know the condition of equality of complex numbers

Two complex numbers are said to be equal if and only if, they have same
real parts and same imaginary parts. i.e.

VabedeR, suchthata+ib=c+id iffa=cand b=4d.

Solution: Given that Q ~
dx+3yi=16+9 = 4r=16and Jy=9, :?‘

4x_16 3y _9

:_=Iand g 4 and y=3.
Examplel 7] If +2 +:y =25+1i36, find x and y.

Solution: Given that
x* +31=25+36i = x" = 25 and

x=iJ2_5andy=iJ3_6=>x

. o
{ Txerciralb @

1. Wrrite the followi
given ordered

iplex numbers in the form of a+ib for the

(@ (1.2) (i) (22) (i) (34)
(iv) (-11) (v} (=22) {vi) (-34)
2. Identi d imaginary parts for the following complex numbers.

ind the conjugate of the following complex numbers.

' (t) 9i+4 (i) (~5,6)
%\%1 =i ) [—%)— [—%)i (vi) 2i—1

(i) 3+2i (ii} (4,9) (i) (—1,1)

(iv)1—
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Verify thai(z) = z, for the following complex numbers,
o (4 913, 7 g 1013, s E s

(i) [; J+ (E )1 (it} [— T )+(;ji (iii) ria 3i

(iv) 243 ) —2—3[—%}' (vi) 4x+ 3iy 0

5. Find the values of x and y, when Q"
(i) x+yi=-5+5 (i) x2+iy2=%+%i : ?‘

@) 4 Si=121-% @) %x—s 6B

N AN K

Multiplication and Division) pre€bdmyflex Numbers
(i) Addition of complex numbegs
Let z=a+ib and z, d “be any two complex numbers

¥a, b, ¢, de R, then, théir Sha/ .

2oz, = (@ + i) + (o i Q Remember that:
= (a+ C} +F ={@+cb+d). (a,B)+{c,d)={a+c,b+d)
Example:  If zi= 6+ % =81+ 2, find z,+ z,.

Solution:  Given jHat 2} i= (69 and z=-1+2i=(-12)
weknowthatz +z,=(a+ o) +H(lHd)= (g +c, b+ d)
zr+ Zo= (6, 9) + (-1, 2}
=t z=16-1,942)
= (5, 11)

i ubtraction of complex numbers.
let zea+ibandz=c+id ¥a, b, c deR,
\ then oz z= (2 +i#) — (c+ id)

= (2 ¢} + i.(b—d) = (2 —¢, b}
EXample:  If zi= - 7 + 2{ and z—4 -9}, find z;— z».
Solution:  Given that z=— 7+ 2{ = (-7,2) and z2=4 -9 = (4,-9)

we know that z - z=(a-c, b-d) %/ Remember that:

!

S Ir— 2= (— 7_4.' 2"'9)
= zrz=(-11,11) (a,b)—(c,d)=(a—c,b—d)

= 5 & E
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(i)

Multiplication of complex numbers.

Let z= g + ib and z= ¢ + id, be any two complex numbers,
va,b,c,de

7,7, =(a+ib){c+ib) £/ Remember that:
=c(a+ib)+di(a+ib) (@,b)(c,d) = (ac—bd, ’
= ac + bei + adi + bdi*
=(ac-bd)+i{ad+bc)={ac—bd,ad+bc) 1'2=—1?~

Ifz) =3+4i=(3,4)and z, =-3-4i=(-3,4), fi IQductzlzz.

Selution:  Given that %

z =3+4i=(3,4)}and z, =-3-4i=(-3
We know that z,z, =(ac—bd, ad+ D

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

= 7z =(-9+16,-12-12)=
{iv) Division of n:ompl
Let zi=n+ib= (a,b) (c.d), z#0.

-

Division of com ber z1 by another complex number z
written as under
oo (a,b}=[m:+bd bc—ad)
(ac+bd)+1(bc ad) cd) \+d "+

0 c? +d?
% ac+bd]+i[bc —ud]
\ 2vd ) NE
(ac+bd bc —ad ]
A+d? o vd

&-
X
&
J
&
4
14
s
J
(L



2+3%
4+ 24

Solution:

(-1,3)+(2,-4).

Solution: Furmula:ﬁ = (a,b)

_2+3ix4—2i
4+H 4-2§
_(8+6)+i(12-4)
(4)° - (i2)®
_14+8
20
14 .8
=—d31—
20 20
7 .4
=—d371—
10 10
AT AN (T2
10710 1075

%1 Perform division of ¢

’&@ bc—ad

UNIT-1
REAL AND COMFPLEX NUMBERS

bers using division formula.

Z ;j) )
§2‘ )
B4

e = / < & = / L &

+d? v
(=D(2}+(3) ) (3)(2)-{-1(4)
2’+{4)2 2+ )
fegeia 6—4)
4416 "4 16

f_14 2
2% 20

J

T1
1010

%, = r i
&# L %}
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REAL AND COMFLEX NUMBERS

1.

i (3,2)+(9,3)
(ti) {2y,5¢" ) - [ xyéyz]

S
5°15 ) \5°10

@ |

(vid) (4-5)(5.4)

) (3,-7)+(3,2)

2

31 3+t

If z, =

(0} z+2z, =

Kz

0
i)
i)
(@9
)
(v

Slmpllfy and write your answer in ib
oot @ 1O

1+

1 an
“’62*

1]] in the blanks.

Perform the indicated operations of the following complex numbers.

035

M)
(iv) (15,12)—(10,-9)

\
o

242

(v1) 12
. (B J_
@ (4,5

i 4+1

2+3i)(1+i)
*—Zt,venfythat
(n)z1 B=n-15

2+ 34, verify that

o[3):

)
Review Exercise 1

-4+ 61 and

\NHh ® s \

A
Zy

Multiplicative inverse ofv/5 is
QuE=__ .

The additive identity in R is
SHE+7)=(5+6 1 :
F+(-B)= .

nisa number.
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UNIT-1
REAL AND COMFPLEX NUMBERS

number,

{vili) The conjugate of -3+ 5iis .
{ix) In2i(3—i), thereal partis :
{x)  The product of two complex number (a,6) and (c.d)

ie {ab).(e.d)= . 0
2. Read the following sentences carefully and encircle “T” in case of tnAQ'N
F in case of false statement,
{i R is closed under multiplication, v
i) if x<yay<z=x<ez d
/F

{iv)  The product of every two imaginary numbers T4 E
(v)  The sum of two real numbers is a real ber. T/F
1

J =

(i) Vo, yzeR,x(y—z)=xy—xz

3. Tick {v) the correct answer.

@  The additive inverse of V5 is Q
(a) —\E E

@ -5 % @ -5
(M G)20- &

@ —10 ® 10

J LYV @ =

© —10f () 10
{iii) 3{5+7)=3.548. e the property used
(a) & e (b)  Associative
(c) ib (d) Closure
(iv) V-2=
b -2
2i d) =2

e set of real numbers is the union of set of rational and irrational
numbers, i.e., R= (Y,

There are two types of non-—terminating decimal fractions ie,
non-recurring decimal fractions and recurring decimal fractions.
Properties of real numbers w.rt. “+” and “x”

i)  Closure properiy:

a+be R and abeR ,Va,beR

& —

&#‘ g@ %} : '* S %‘"‘*"“"‘“’%_



UNIT-1

REAL AND COMPLEX NUMBERS

(i} Associative property:
a+(b+c)=(a+b)}+c and a{bc)=(ab)c, Ya,b,ceR

(iii)y Commutative property:
a+b=b+a and ab=ba,Va,beR
(iv) Identities property:

a+0=a=0+gand a-1=a=1-2 VacR I
(v} Distributive property:
a(b+c)=ab+ac or(b+c)a=ba+ca,Vab,ceR : v

(vi} Inverses property:

a+(-a)=0=-a+a and ﬂx1=1=1x1,‘du,e]£i@
a a
< Number line: A line used for representing number is called a

number line.

¢ Radical and Radicand; In%a, they/ is cd dlr.:al sign a is called
radicand.
¢ Laws of Exponent:

i} IfabeRand x,ycZ' ; i
(i} If aeR and x,ye
(iii)y VabeR a.nd {ax b} =i

(iv) Vﬂ,b = FF promded 0.

¢ Comp %ﬂ' z=a+ib= (u, )1sca]led complex number, where ‘¢’

is Teg ‘¥ is an imaginary part of zand i = J_l

on two complex numbers z =a+iband z,=c+id
( )+ if b+d
2 =(a-
(

zlz2 ac - bd]+1(ad+bc]

2z _ (ac+bd) [bc a.d]
z, \ct+d? 2+ d?




tables to find the antilog of a number.
Use of calculator and antilog of a number.
Differentiate on and natural logarithms.
Write, o r simply logy and log () asIn y,

(i = x & y=10,

y=x&y=2¢".
% e the following laws of logarithms,

1} Jog{mm)=logm+logn
(ii) lugn(%)z log m - log n,

' (iiiy logm" =nlogm,
(ivy logm.log n=logn.

Apply these laws of logarithms to convert lengthy processes of
multiplication, division and exponentiation into easier processes of
addition and subtraction etc.




Introduction :

Logarithms were introduced by the great muslim mathematician Abu
Muhammad Musa Al-Khawarizmi. Letter on in the seventeen century and
John Napier developed the concept of logarithm further and prepared ta
for it. In these table the base “¢” was used. ¢ is an irrational number
approximate value is 2.71828... . In 1631, Professor Henry Briggs c[

the tables with base “10”.

By the use of logarithms the enormous labour of %m is
reduced and it is performed with great ease.

21 Scienhfic Notation @

Scientific notation is special form to e or very small
numbers conveniently.

2.1.1 Express a number in standar sc:lentlflc notation
and vice versa
In the world of science an ogy; we deal with very large and

small numbers and quantities, thé distance from the earth to the sun is
150,000,000 km appr ly and weight of hydrogen atom is
1.000,000,000,000, ,000,001,7g.The writing of such type of
numbers in or tation(Standard notation) is too difficult for
everyone it e consuming. Scientists have developed a
convenient me to write very small and very large numbers that is
called sciéntific notation.

e mentioned number in section 2.1.1 can be simply and
in scientific notation as: 1.5 x 108 km and 1.7 x 10%7g
ively,



The following examples will help to understand the scientific notation,

Express the following numbers in scientific notation.

(@) 400900 {ii) 0.0000075 o
Solution: Q.~

@ 400900

up to five digits from right to left, and write as 400900 =
the required scientific notation.

(ii}  0.0000075
There are 7 digits after decimal point e, given decimal number.
There is ‘7’ first non-zero digit in it, so, we

from left to right and write as 0.0000075 5 x 10°°, which is the required
scientific notation of the given num

Example[7] Write the follo notation
i) 276x1 5.24 x 104
Solution:

{d) 276

The power of 10\s 6, so we move decimal point from left to right up to
six decimal laces but there are 2 digits, so, we put 4 zeros from right side
then the ed rdinary form is 2.76 x 10% = 2760000, is the required
ordina

eg 5.24 % 10-¢

There is negative 4t power of 10, so we move decimal point from right
wleft up fo 4 decimal places but there is already one digit before decimal
point, so, we put three zeros before the digit 5, and then we get the required

notation.

Thus, 5.24 x 104 = (.000524 is the required notation.




4 Exercise 2.1

1 Express each of the following numbers in scientific notation.

@ 9700 ) 4,980,000 (i) 96,000,000 /
{iv) 4169 (v) 84,000 (vi)  0.00643 ’
{vii) 0.00643 (viti} 0.0074 (ix) 00074 (x) 275 750 D0
2 Express the following numbers in ordinary notation (Standard not - ]
@ 7x10t ) 8.072x10°1° (i) 6 013 x 106

{iv) 7865x10° (v) 205%x10% (vi)

{vil) 4502x10°% (vit} 2.865x10% (ix) 3
2.2 Logarithms
Logarithms is a method of reducing cpmplidated problems of

multiplication/ division into simple form.
2.21 Define logarithm of a real num}t
which a4 must be raised to giyed

ase g as a power to

If a* =y, then x is called th ' of y to the base ‘¢” and is written
as log y = x,where, 0> 0, >0 a

Thus, a*= y@loga
It is noted that an exponenha] form and log v = x is a

logarithmic form.
The fo].lo p]es will help to understand the concept of
exponential an logan ic forms.

s 1_16 in logarithmic form.,

1 1
. _ 4
16 B2y

Ex ' e[7] Write log,81=4 in exponential form.
Sotution:  log,81=4=3"=81

‘Efample[F] Find the value of log,2.

Solution:  Letx=log,2

Exponential form is

4‘1: =2




Equating exponents on both the sides, we have
2%=4

Find the value of x. If log_8= %

Solution: log 8= %
Exponential form is Oi
3
= (x)*=8 %
3
= (P=2
Taking power%on both sides
32 2 O
@) ~@)* O
AL

x=4

| Find the value ‘&ogﬂ x= %

Uiy

Solution:

\\'-\_

e = ¢/ Ly & = / 4 &



G

l\ Exercise 2.2 @

1. Write the following in logarithmic form.

A 4

1
i 7% =343 ii 3 =
( (i) =
(i) 107 =0.001 () Ym?=1 Q—~
2. Write the following in exponential form. v
G log, 81 =% (i) Iog;_%:—?:
(iii) log,1=0 (iv)  log,(0

3.  Find the unknown in the following,
: 1 e
@  logpr=g {t} log,3= Skm) logg25=y

(ivy log,x =% v) Qy (vi) log64=3

(vii) log,1=0 ( 55=y (d) logu8=7

2.2.2 Define a common ithth, characteristic and mantissa of
log of a number
Common lo

Co have base 10, it is also named as artificial

logarithms 6r logarithm.

Commofilog written as logi yor simply logy.
Flogy=xey=10"

eristic and Mantissa of log of a number

N\ X @ 3

Logarithms of a number consist of two parts. One part is integer
\ d the second part is decimal fraction. Integral part is called
% Characteristic and decimal part is called Mantissa.

It is noted that characteristic of logarithm may be positive or
negative, but mantissa is always positive, for this we use logarithmic
tables.

In scientific notation, the power of 10 is called characteristic and
mantissa is found by using log table which would be discussed later.

@

E@ e/ > & <A %&%
| jﬂlﬁ%@ %*’ % k f‘} @g -
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Example[7] Find the characteristic of the following numbers.
0.765, 0.04, 0.004567, 2.134, 23.56 and 3456.

Nos. | Number | Scientific Notation | Characteristic
1 | 0765 7.65% 1071 Laet o
2 |0.04 4,0x 1072 2or2
3 | 0.0045467 |4.5867x 1073 Aord
4 2134 2.134x 10°
5 23.56 2.356x 10*
[ 3456 3.456x 10%
We observe that

» Characteristic of logarithm of a numbe
logarithim is written as:
3,2 orlinstead of -3,—2
or —1respectively.
When mantissa becomes

©
Y

o Characteristic of logarithm of a n
than 1 is always negative. %

Mantissa: The mantj

negative, then, we must
change it into +ve

using logarithmic These tables are | number, because
constructed to e logarithms up | mantissa is always
to 7-decimal 4 at this level, for | positive.
practical oses, a four figure

logarithmic table is useful for accuracy

thm of a number.

223 e to find the log of a number.

cllowing will help us to find the logarithm by using table.

FExample[]} Find the Mantissa of the following logarithmic numbers

(i} log (43.254) (i) log (0.002347).
Solution {i): log (43.254}
Stepl: Ignore decimal and round off the number up to 4 digits.

Then we have number is 4325,



Step 3:

Step 4

Step 5:

Locate the row corresponding to 43 in log table.

Proceed horizontally to third digit i.e. 2. The number at
the intersection of 43" row and 27 column is 6355.

Again, proceed horizontally till mean difference colupd /
till 4th digit i.e.5, we get number 5 at the intersectiong Q

column and 43 row.
E.!'"' isza of ﬂ

Add 5 in 6355; we will get 0.6360 as the
log (43.25).




: @

7
/y Logarithm Table

Mean Differences
0 1 2 3 4 8 g T i 1 2 8 4 5 8 T 8 g
‘h”\\ 10 | 0ood | 0043 | CORG | 0128 | 0017 | 0212 | 0253 | 0294 | 03134 | 0374 | 4 gl |n|»x|x|n
\l 11 | 041 | 0453 | 0492 | 0531 | 0569 | 0607 | O64s | 0682 |0219 | 0755 | 4 8 11 15 18 3 26
12 | 0792 | 0828 | CBE4 | 0299 | 0334 | 0968 | 1004 | 1038 | 1072 | 1106 | 3 7 wmjualoin|»
13 [ 1139 | 1173 | 1206 | 1239 | 1271 | 1303 | 1335 | 1367 | 1399 | 1430 3 & | 1] 13| 15| 19
14 | 1451 | 1492 | 1523 | 1553 | 1584 | 1614 | 1644 | 1673 | 1703 | 1732 | 3 5 9 § 12| 18
15 | 1761 | 1790 | 1818 | 1847 | 1875 | 1903 | 1931 | 1959 | 1987 | 2014 | 3 6 g 1 | 14 25
16 | 2041 2058 | 2005 | 2122 | 2148 | 2175 | 2201 | 2227 | 2253 | 2279 | 3 H R | n 21 | 22
17 | 2302 | 2330 | 2355 | 2380 | 2305 | 2430 | 2455 | 2480 | 2504 | 2529 | 2 3 / 0 | 22
18 | 2553 | 2577 | 2601 | 2625 | 25438 | 2672 | 2695 | 2718 | 1742 | ivés| 2 5 7 19 | 11
19 | 2788 | 2810 | 2833 | 2856 | 2878 | 2000 | 2923 | 2945 | 2967 | 2989 | 2 a 7 18 | 20
20 | 3010 | 3032 | 3054 | 3075 | 3096 | 3118 | 3139 | 3160 | 3181 [ 3201 | 2 a § 17 | 19
21 | 3222|3233 | 3263 | 3284 | 3304 | 3324 | 3345 | 3365 | 3385 3404 | 2 a 8 B P |1z | 14| 16| 18
22 | 3424 | 3484 | 3464 | 2383 | 3502 | 3572 | 3541 | 2560 | 3579 3508 | 2 1] 12 | 18] 15 ] 17
23 | 3617 | 3636 | 3655 | 3674 | 3592 | 3711 | 3729 | 3047 | 3766 | 3RS i g a1 ]3] 5] dar
24 | 3802 | 3820 | 3838 | 3356 | 3874 | 3892 | 3909 | 3927 | 3945 | 3962 a 5 i o |11 | 12| ] 16
¢5 | 3979 | 3997 | 4004 | 4031 | 4048 | 4065 | 3082 | 4059 | 4116 | 4 5 7 9 10 | 12 | 14 | 15
26 | 8150 § 4166 | 4183 | 4200 | 4216 | 4232 | 4249 | 9265 | 2281 8 3 5 7 8 || 11| 13]1s
27 | 4314 [ 4330 | 4346 | 4362 | 4373 | 4393 | 3408 | 3425 3 5 & 8 9 | 11 | 13| 1a
FR | 4477 | 4437 | 4507 | 4518 | 4533 | 4548 | 4564 | 457 5 ? E] 5 b B ] 11 17 | 12
29 |a624 | a639 3 1 3 3 E 7 3 | w|12] 13
20 |ar7afarse 4RBEY 4900 | 1 3 Ll 6 7 9 | 10| 11|13
31 | 4914 f 2928 4|5038) 1 3 a 4 7 g8 | m | 1|12
32 | 5051 | 5065 5159 (5172 1 3 Ll 5 7 8 9 | | 12
\__ 33 | 51855198 5289 |5302| 1 3 1 5 [ H 9 | 10 | 12
34 | 5315 5328 5416 | S428 | 1 i 4 5 [ 8 9 0 | 11
k'i 25 | 5441 | 5453 5539 | 5551 1 bl L 5 b ! g | W |11
5563 | 5575 5658 | 5670 | 1 2 1 5 (] 7 8 1w | 11
a7 | 5682 | 5634 5775 (5786 L 2 1 5 6 T 8 9 | w0
o 38 | 5798 | 5809 SB8S | 5899 | 1 2 | H [ 7 8 g | 10
\j 39 | 5911 § 5944 | 5355 | 5966 | 5977 | 5988 | 5959 | 6010 | 1 2 3 4 ] 7 ] 9 10
40 | o2 31 11053 | 6064 | 6075 | 5085 | 509G | 6107 | 6117 | 1 ? i 4 5 f ] 9 10
41 |& 9 | 6160 | 6170 | 6180 | 6191 | 5201 | 6212 [ 6222 1 2 3 8 5 b 4 8 g
L] 3| 6263 | 6274 | 6284 | 5294 | 5304 | 6324 | 6325 1 2 3 q 5 6 7 8 g
£355 | 6365 | 6375 | 6385 | 5395 | 5405 | 6415 (6425 | 1 ? 1 4 5 & 7 | g
44 5444 | E454 | 6364 | 6974 | 5484 | 5293 | 5503 | 6513 8522 | 1 z 1 4 5 b 7 3 g
6542 | €551 | 6561 | 6571 | 6580 | 6590 | 6539 | 6609 [ 6618 | 1 2 3 L] 5 & 7 8 §
G6IR | 6T | 6646 | bGSA | B5RS | GETS | G6A4 | 6693 | ATO2 | 6712 | 1 ? i [ 5 1 7 7 R
47 | 6721} 6730|6739 | 6749 | 6258 | 6767 | 5776 | 5785 | 6794 | 6803 | 1 2 E] 4 5 5 b ? [
4B | 6812 | 6821 | €830 | 6339 | 6843 | 657 | 5866 | 6875 | 6884 | 6893 | 1 2 3 q 4 5 6 7 B
49 | 6902 | 6911 | 6920 | 6328 | 6337 | 6546 | 5955 | 6964 | 6972 6961 | 1 ? ] 4 4 5 & 7 B
50 | 6990 | 6998 | 7007 | 7016 | 7024 | 7033 | 7042 | 2050 | 7059 [ j067 | 1L 2 3 3 4 5 [ ? ]
E1 | 7076 | 7084 | 7053 | 7101 | 7110 | 7118 | 7126 | 7135 | 7143 [ 7152 1 2 3 3 4 5 6 7 ]
52 | 7607168 | 7177 | 7185 | 7193 | 7202 | 7210 | 7218 | 7226 (7235 | 1 ? 7 El a 5 [ 7 7
E3 |maz)res1|vesg | veer | T2is | masq | 7292 | 2300 | 7308 (7316 1 2 2 El 4 5 b b 7
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Solution (ii):
For 1og(0.002347) we ignore decimal and zeros before the digit 2
and see in the log table at the intersection of row 23 and column
4 is 3692. Add mean difference column corresponding to the

digit 7 is 13 in 3692, we get 3705. The required ManﬁssaQ

0.3705.
S0, Mantissa of log (0.002347) is 03705, Q—~
‘Example[i7] Find the log of the following numbers:
@ 27827 (i) 0.07058 o
Solution: Let x = 278.27
Taking log both sides,

Logx =log (278.27),

Step 1: Round off the number up to 4 Digits i@.
Step 2: 278.3 =2.783 x 102

So, characteristics is =2. &
Step 3: For finding mantissa igfio | point, we get 2783.

By using log tabl { mantissa of log (2783) = 0.4445.
Step 4: Add characteri tissa

We get, lo mi% %/ Remember that:
Solution(ii):Let x = 0.07058 .
: The logarithms o

Stepl: No pecy to round off here. Four digits are numbers of the same

Step 2 the given number into scientific Eglt:n ;;Zfﬂsfzﬁmﬁn :
mantissa.
e, 7058x 1072, _ For example, the
\ o, characteristic = -2or 2. numbers 0.004576,
Btep 3: Ignore decimal point and find mantissa of  0.04576, 0.4576, 45.76
7058. etc. have the same

By using log table, mantissa of 7058 is 0.8487, mantissa.
Step 4: Add characteristic and mantissa,
We get, Log x =log {0.07058) =2.8487.

& . %\) a : vz "“"‘"‘\%&‘_
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Find the characteristics and mantissa of the following Logarithm.

@ 8 i) 5054 (i) 9.992
(vi) 7653 {v} 0.00329 (vi)

Find the logarithms of the following numbers.

i 9 {iiy 5556 (idd)

(vi) 4053 {v} 0.00469 (vi)

If log 31.09=1.4926, find the value of the followin
fable.
iy  log3.109 {ii} log3109 g 0.003109

(111
(iv) log3109.0 v} log310. leg 310926
Give concept of antilog and bles to find the

antilog of a number. Q
If log x = y, then x is called anti is written as x = antilog y. If

the commen logarithm. of a y, i.e. if log x =y, then we find
the number x by using the antlloganthms and with the help of
following two rules.

Rulel. If the char is positive n, then antilog must have n+1

digits in integral

ocedure of finding antilogarithms is explained by the
amples

Antilogarithm Table
Mean Differences
3 la]ls|e] 7] 89 |1]2]3]s]sls]7]2]e
1009 | 1012|1014 1016 1019 f 1021 Joooof o Jo 21 [ )2 12 ] 2] ¢
1030 1033|1035} 1038 | 10a0 104z froasfo Ja 1 [a e [ 1] 2] 2]
1054 | 1057 ] 1059 ) 1062 | 1064 J 1067 J 1069 o Jo 1 J 1)1 |1 2] 2] 2
.03 |1072] 1074|1076 | 1079 1081 | 1084 | 1086 | 1089 J 1091 f100a] o [o f 1 112 ] 2] 2] 2
04 |109s]1099f 1102|1104 1107 1100112 fana iz fusfo [ i fa 2 )2 ) 2] 2
05 |1122]1125 1127 1130 1132 ] 1135 | 1138 | 1140 1143 f1aasf o [ e fa f a2 ] 2] 2] 2
06 |1148] 11511153 | 1156 | 1159 1161 | 1164 | 1167 J 1160 1272 o [ 1 a1 2] 2] 2] 2
07 [1arsfaimsfiso 1183 ] 1186 11891191 [129af ez fesfo [ [z [a a2 ) 2] 2] 2




S

4

Antilogarithm Table

Mean Differences

y

L1112 j)242]3
1111212}z
11112 )2
1j11]2)?
111112 2
1112

111

1 2

J LYV @ =

412350

2355

2360

23656

2371

2377

1382

2388

2393

2404

2410

2415

2421

2427

24312

24338

2443

2445

2460

2466

2472

2477

2483

2489

2435

2500

2506

2518

2523

2529

2535

2541

2547

2533

2559

2564

2576

2582

2588

2504

2600

2606

2612

2618

2624

2636

1642

2649

2655

2661

2667

2673

2678

2685

2638

2704

2710

2716

2723

2729

2735

2742

2748

& —

2761

2767

2773

2780

2786

2793

2799

2805

2812
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Antilogarithm Table
Mean Differences
2838] 2844 2851|2858 [ 2864 [ 2871 J2e77 1 [ 1 [ 2 [ 3] 2 J4] 5 |5 |6
2904 ) 2911 | 2017 [2c24 | 2931 | 2938 [ 2caa 1 [ 1 [ 2 [ 33 J4 ] 5
2972 2970] 2085 | 2992 | 2909 | 3006 Jaoaz | 1 [ 1 [ 2 [ 3] 2 | 4 6
30413048 3055|3062 | 3069 | 3076 3083 1| 1]z [ 3[4 3
311231193126 3133 | 141 | 3asfsussf 1 1| 2 [ 3 Jad a [S] e | o
31843192 3190|3206 | 3214|3221 |3228] 1| 1] 2| 2 617
32583266 3273|3281 3289 3296|3304 1| 2| 7] 3 5167
3334] 3342|3350 3357 3365 3373 | 3381 ] 1 3 s|sle]7
34123420 3428 3436 | 3443 3451 | 3459 1)s]s]6]z
3491 3499|3508 | 3516 3524 | 3532 ] 3540] 1 3[a]s]s]6]7
35733581 | 35893597 3608 [ 3614 3a@2 1| 2 [ 2 [3 4] s]s] 7]~
3656 | 3664 | 3673 | 3681 | 2690 213]3]a]s]s]7]s
374137503758 3767|3776 Ersa a3 1 [ 2|3 |32 |s]c 7|8
3828] 3837 | 3846 | 3855 s2l1]2]3]afa]s]ls]7]s
3917]3926 3936 | 3545 3954 3397211234556 7]18
sslaceaf1]zf3]als]elc]7]s
aofarsofarsef123]a]s]s]7]5]o
4227 4236042964256 1| 203 40167 8)9
25)a3zsfazasfaassf1 ]z 3|4z ]e]7]8]o
aa26|4aa3sfaadefaasr] 1234z ]s]7[2]°
4529|4530 assofaseof 1234 s)e] 7|29
45634 | 645 Jasse6Jaee7) 1| 23 45|67 ] 2 |0
a7a2fars3fazealarss] 23] als )7l ]a 0
4853|4864 Jaa7s[ass7) 1 234575910
as66 4977|2989 |soo0f 1| 2 [3 |5 e )75 ]2 |0
sog2|soazfs10s stz 1z fas[s 7] a1
s200]5212 52245236 1| 2] a 5] 5| 7] 8 |10]11
5321|5333 53465358 1| 2 [a 5[5 7] ¢ |wo]az
s445]sas8]sar0]saa3] 1 3[a 55|89 Jio]i1
5572|5585 5598561013 a]5]6)8]9 10§12
syoz]s71s|s7zs]s7a1] 1|3 [a s 78] o |io]12
sa3a|saas] see1 [sa7s| 1|3 als]7[&]a |i]i2
89705984 | 5998 c012 1|3 a]5]7 )8 |10Q11)12
6109) 6124 e138)6152] 1] 3] a6 7 |8 J10]11]13
6252|6266 | 6281|6205 1|3 [a |67 |9 |iofi1]1z
6397|6415 6427 ]6aa2] 1| 3[a] 6] 7 | o |10]12]13
6546 6561 fes77fesez] 23 s e s |9 aafaz]ia
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Antilogarithm Table

Mean Differences
82 |6607|6522] 6637|6653 6668|6583 6609|6714 6730 5745 2 | 3| s | s |8 | o Jr1|12]14
83 |6761]6776] 6792 | 6208 | 6823 6839 6855 | 5871 | 6887|6502 2 [ 3 |5 |6 | 8 | o J21]13
84 |6918|6934] 6950| 6966] 6982 | 6998 7015 | 7031 ] 7047 7063 2 | 3| 5 | 6 | & J10]21]2
85 | 7079700607112 | 7126 7145 7161|7178 7196 72117228 2 43578 J10 1
86 |72aa]7261) 7278 7295) 7311 | 7328 7385 | 7362 7379 | 7396 | 2 | 3| 5 | 7 | 8 fuo 3J15
87 J7413] 7430] 7247 | 7464] 7282 7099) 7516 | 7534 7551 | 7368 2 | 3] 5| 7| 9 16
88 | 7586 7603] 7621 ] 7638] 7656 | 7674 7691 | 7709 7727 ] 77a5] 2 | 4| 5 12]14]16
89 [ 7762 7780] 7798 | 7816 ] 7834 7852 7870 | 7889 7907 7925] 2 | 4 | 5 9 J11]13]14]16
90 | 7943|7962 ] 7980 7292 8017 | 8035 | s0z4 | 8072 | 80s1 | 8110 2 11]13]15]17
91 8128681478166 B185)| 820482228241 |B260] 82798299 2 9 J11§13}15})17
92 |8318]8337]8356 82758395 84148433 ] B453 54 2 {468 |10Q12]14)15017
93 J8s11]8s31] 8551 | 8570] 8590] 8610 8630 [ 8650 2[4 6|8 [10]12]24] 1|18
94 |8710]8730] 8750] 8770] 8790 4] 6 | 8 |10]12]24]15]18
95 [8913] 839338954 8374 ] 8995 1 B B 6 [ 5 [
96 [o120]0141] 916291839204 4| & |2 [11faz]as]i7]io
97 J933a|o3s54]9376 | 03979419 4|79 11135 i7]20
98 9550957219554 | 96169638 41719 |11)13)16]1E420
99 Jo772]9795] 9817 | 9840] 9863 9 5|7 ]9 |11]14]16]158]20
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Solution (i):

Step 1:
Step 2:
Step 3:

Step 4:

Step 5:
Step 6:

to right, thus require antilog is 21.12,
Solution (ii):Let x = antilog (2. 1324), Here Log f%}‘}
1

Solution: Let x <)

} (We want to determine ts | ®0 oo tn ®owone
Iln" uu;"'un'l o .

press the 'Log

Now enter

value. }
Fina

whlc:h is, 4.615213335.

Example[[j] Find the number whose logarithm is,

(i) 1.3247 (i) 2.1324
Let x = antilog (1.3247), Here log x =1.3247

Now characteristic = 1 and mantissa = 0.3247

Now locate the row corresponding to .32 in the antilog table
Proceed horizontally to third digit that is 4. The num
intersection of row 32" and column 4% is 7109.
Again, proceed horizontally go to mean differenc
where the value is 3.

Add 3 in 2109, we get 2112 as the required di

Since characteristic is 1, so put decimal ces from left

Here, Characteristic =2 and manfi 1324

Now see .13 in anti-log table esponding to column 2, we
found 1355 and mean d @ e in 4t column is 1, so it is
1355+1=1356.

Iui(‘ﬂ 2309

cos | i8R | Deg Rad

eparenthems and press the "=" key. | | =R 100
see the value of the log (41230) on the Vx| Y | log

Thus, log {41230)

= 4.615213335

4% )



‘Example[7]: By using calculator, determine the value ofanti-log (4.615213335).
Solution: =~ We have to use the antilog function key.
(i)  Press 20 function key or shift key.
(iiy Press the 'Log' key
(iif) Bnter 4.615213335 followed by the right parenthesis
symbol
(iv) Press 'ENTER' key
The answer of antilog 4.615213335 is 4123 This
number is rounded off to 41230.

Thus, antilog (4.615213335) = 4123

2.3 Differentiate between common and nalc-al logarithm.

is represented as log(x)
1% base e (e is an irrational
represented as jnx instead of

instead of logo(x), while natural logat
number whose value is 2.718281... ). 2

(i) 17427 (i) 0.35749

the following numbers by using calculator.
(i) 4554 (i) 36582

{v) 0.00851 (vi)  0.000097

3. indthewalue of x from the following, using calculator.
: (i) log x=0.660% (iii) log x=2.2132

og x =1.9009 (v) log x=0.0009  (vi) log x=3.8505
vii) log x=1.6132 {viii) log x=2.7777  (ix) log x=3.3465
(x} log x=4.8455 {xi) log x=6.7835  (xii} log x=5.6875

xiii) log x=3.4800 {xiv) log 2=7.0038  (xv) log x=9.687
24 Laws of Logarithms,

2.4.1 Prove the following laws of logarithms.
@  log,(mn)=log m+ logn
()  log, )= logmlogs

AN s



G

@)} For real numbersm, n, aand a>0, a# 1, log (mw) = log m + ':,_’

Proof: Let log m= x and log n=y . Then
m=a"and n=a* ‘ Q

Now mun=4 -4

mn=a" (Rule of indices)
By changing exponential form into logarithmic
= log_(mn)==xty

Hence, log (mn)log m+log n

(ii) For real numbersm, n, &
Iog& -log, n
X

Proof: Let logﬂm. = log *=1. Then

A

m=a* H=a

m o
a

Ay

By nential form into logarithmic form

\NHh ® s \

]
1

%\ Hence, log, L log m-log.n
n

(i) For real numbersm, », aanda>0, afl,

log m* =nlog m

@



S

2 Proof: Letlog m=xThenm=4a"
Now m" = (a*)™
mr=a"
By changing exponential form into logarithmic form
= legm'=nx

Hence log m"=rnlog m

{iv) Change of base property
For real numbers g, b, n and >0, a# 1,

Proof: Let logn=x
So, n=ga

Taking logarithms of both si ase b, we have
log,n=log,a
log,n=xloga & oo log,m®™ =nlog,m
oo logn +

J LYV @ =

Hence lo ,ﬂ%
log, a

Te logﬁ(Zbc) as a sum of logarithms.

sing the Law of logarithm,
]t;:g‘I {2hc) = 10g22+logﬂb +logﬂc,

\ Hence expressed as sum of the logarithms.
Exémple[7] Express log(52.5 x 63 x 4,567) as a sum of the logarithms,
Solution:  Using the Law of logarithm,
log{52.5x63x4.567)= log 52.5 + log 63 + log 4.567
Hence expressed as some of the logarithms.

& —

= 5 & E



Note that
i) log,(mn) #log,m X log,n
(i) logem + logn¥log, (m +n)

el(x] Express log[ 2201 ] as a difference of logarithms Q-

4.22

Solution:  Apply difference law of log, on log o5 ] UE

213.1
log| —— Flog213.1-log34.22,
5 [34.22 } 0g213.1-log3 @
Hence expressed as a difference w

5] Express log 2*as a product.

Solution: We khow that ]ogam" =
-.- a _—

cxercise 2.5 @

1. Express th @wmg logarithm in terms of log x, log Y and log Z.

(i} logﬂ\/xy_ (iif) logu[ajx-1\/y_s+mj

\-\: (1vi10g‘{ + (;;zi ] } {v)loguL

1.
(xy20)

(]
¥
&
J
(g
e
14
v
J
(L



Reduce each of the following into a single term.

(i) log, 20-log, 15 +% log, g

(if) %logﬁ,{x—ij3 +?logﬁ(x+1}—%logu(x+1)
(i) logx-2 logx+3 log(x+1) -log(x’-1). Q@
3. If log2 = 0.3010 , log3 = 0.4771 and log5 = 0.6990 , then fin ues
of the following without using table.

D) logls (i) loged {iii) log~/5x2
(V) logy18 (v) log30  (vii) logS Q)-m) log%
4. Prove the following:
() log,mxlog,a=loge (i) bxlogfa=logcb
1

1
iii) log,alog, b =1 log, b=
(i) log,alog, log, 2 @ 08. log, a
5. Verify the following:
i} log,2xlog,81 =4

(i) log;7xlog ;25 =
(iif) logs343xlog (iv) log,léxlog,216 =12

log 43

ollowing examples will help to understand the application of
of logarithm.

ple[J] Find the value of (8.573)(28.74) by using logarithm.

Solution:

Let x= (8.573)(28.74)
Taking log on both the sides, we have,

= 5 & E



logx =10g(8.575 - 28.74)
=  logx=1og(8.573) +log(28.74)
=  logx=0.9332+1.4585

= logx=23917

x= antilog(2.3917)

x=2464

Find the value of i:;; by using logarithm. O
Solution: Let x=—— @
olution: E D
Taking log on both the sides, we@
logx=1lo (2131 ]
() O

= logx= log

= Iogx —log34.22, log(b }loga dog b

By refe table, we have,
logy =2.3286 — 1.5343= 10,7943
x=0.7943,

antilog, we have,
\ x =antilog {0.7943), by referring antilog table we have,

¥=6227,  {.characteristic = 0 and mantissa = 0.7943).

213.1,
Thus, required value of Els found 6.227.

"7,9‘

(]
¥
&
J
(g
e
14
v
J
(L



e[[k] Calculate, #% by using logarithmic rules.

Solution: Let x= J@
2.34 0
Take log on both sides, Q

1
logx—log[3'4lx 37.92 % ?‘
2 O

1 (3.41x 37.92 )
= ~log| 22222

28" %)
- ~(log3:4L+10g37.92- Iognb..

- %(0.5325+ 15788
1 742-‘-1}
= 'U 8712
x= amtlllr:&*~

71 Find the ber of digits in4®
5

Solution:
log on both the sides, we have,
4 g n=logd’, (" loga"= nloga)
logn=>5log4,
\e log 7= 5x0.6021, (since logd = 0.6021)
= log n=3.0105,
Since number of digits = characteristic +1,

so, number of digits in 4°= 3+1=4.

e — / L @& = / A\ &

et ! i
N @ S S



L Exercise 2.6 /ﬁ

1. Find the values of the following by using logarithms,

()  57.86x4385 (i)
iy 2750
0.5341
(vii)  ¥2.709x¥1.239 %662)2x(8?19
@ \69.53

(4303) x /80 O " (43.68)" x |/(0.057)°

333 (3.048)°

Find the l\% digits in the following.
(iii) 3% (iv) 3° v 9

(ix)




.

e = / Ly &= 7/ A &

Read the following sentences carefully and encircle “T” in case of True
and “F” in case of False statement.

(i) 0.025 can be written in scientific notation as :
2.5x10% %‘

(i}  Logarithm was invented by Al- Beruni. ‘Q F
(i) Integral part in the logarithm of a number i

its characteristic. T/F
(iv} Mantissa in the logarithm of a n is always
negative. T/F
(v) logx=yod=x O T/F
Fill in the blanks. O
{}  Logarithms havin called
(i) Logl=

(i) Fractional ithm is called
{iv) logbhl2z
{v} log

Th&exponential form of x=log, yis

logarithmic form of &' =y is
axlog b

log, E}_

) log(10x10)—

)

Y i = e e
&#’ ) %}



0
@)
(i)

(iv)
(v)

(vi)

(vii)

2

3. Tick {VJ) the correct answers.

(VL%& in the Natural logarithm is .
@ a) 10 (b) e © = (d)5

G

Iflogwx=4, thenx = .
(a) 500 (b} 100 {c) 1000 {d) 10000
The characteristic of log 54.58 is z

(@) 0 )1 (©)2
The base of common logarithm is
()5 (b) 10 e @E

logxyz = :
(a) logxlogylogz @ logz
(0 log(xy)’ {d) logy-logz
Scientific notation of 0.00788

(@)  7.89x10° . 7 89%10°

(©  0.789x10% 78.9x10™

If logx = 2 thepﬁig :

(a) 200 00 () 100 (@) =

If log, 8= x nx=___ .
(ﬂ)& (by 3° {c} 3 @2

3°= 243, can be written in logarithmic form as
(a) log,5=243 {b) log,243=5

(© log243=12 (d) log,3=243

i
&
J
(g
e
4
{
(U



If a* =y, then x is called the logarithn of ¥ to the base ‘a” and is written
as log,y = x, where a> 0,y > 0 and a#1

Common logarithms have base 10, it is also named as
logarithm and usually written as logx instead of log x
logarithms have base ¢, (an irrational number) %e is
2.7182818.... and written as Inx instead of logsx.

lugx=y=)1{)y=x

Inx=y<=>ey=x.

The integral part of logarithm of any n ed characteristic and
fractional part is called mantissa.

Characteristic of logarithm of a 1is always positive,

Characteristic of logarithm of a 1 < 1 is always negative.

Negative characteristic ithm can be written as3, 2 or 1 instead of
-3, -2 or-1.

The logarithms ber having the same sequence of digits have
same manti

ondjng to a given log is called anti-logarithm.

(mn) log, m+log, n
\% 10& 1ogam log, n
(i) loggm =nlog m
log,n
log, a

this law can also be written as log 2 log n=log n.

(iv) log,n=

oy : M p ; e
& L %}



Know that a rational expressions behaves like 3
Define a rational expression as a quntie
where g{x), is net the zero pelynomia

Examine whether a given algebraic e: n i

& Polynemial or not,

& Rational expression
Define @as a rati
g(x)

¢

in its lowest term, if p(x) and g(x) are

expressi
cocfficients and having no commeon factor.
algebraic expression is in its lowest form or not.

Reduce a givi i
Find the su i
Divide a ratio

(a—b)2=2(a?+ ) and (g + b)?- fa - b2 =4ab.
<d the values of ‘@¥+ b and of “‘eb" when the wvalues of ‘240 and
‘w — b are known.
Know the formula
fe+b+ci=a +P+ct+2ab+ 2bc+ 20m.
Find the values of a2 + 12+ ¢2, when the values of a + b+ cand ab+ b+ ca are
given.
Find the value of a+ b + ¢ when tha values of 22+ 2 + 2 and
ab + bo + ca are given.
Find the value of ab+be +ca when the values of a?+5+¢? and
#+ b + ¢ are giver,

*e S0
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Know the formulas
fa+BB3=p% +3abfn+b)+ 1,
{a-b1i=g - Jabla-b) - 1B,

& Find the wvalnes of a% + ¥, when the values of ‘a £ b° and ‘ap’
are given.

1 1
& Find the values of x5+ e when the value of x = < is given.

Know the formula
a4 b ={a+ b){a2Tak + b2}
1 ‘ ?y
Find thepmductofx-r; and x2+$ -L :

Find the product of x - i and xh% +1,
Find the continued product of
(x + Y% - PO+ xy + %) ) - xy + ).
Recognize the surds and their applications.
Explain the surds of the second order.
Use basic operations on surds of second order | Honalize the denominators and

to evaluate them.
1
Explain rationalization (with precise me@f real numbers of the types .

o+ bx

1
and their combinations, d i are natural numbers and 2 and b are

VE+ 47
integers,




ALGEBRAIC EXPRESSION

AND FORMULAS

We have already studied about Algebraic expression in previous
classes. Let's discuss its types.

Following are the three types of algebraic expressions.
(#  Polynomial Expression or polynomial,

()  Rational Expression,
(¢)  Irrational Expression. Q—s
() Polynomial Expression or polynomial.

A polynomial expression (simply say polynomial) in ble x can
be written as:

40 + X0 14 xn-24 g3 m o
Where ‘n’ is a non—negative integer and the ] T, A L N

aare real numbers. Usually, a polynonﬁ%ﬂ\oted by p(x), so the

ingcotfficient of the polynomtal,
Some examples of polynghials e« their degrees are given below.

(i) 8x—5, degree 1 “—2x" +5x% +1, degree4
(iil) 6x* +3, degreb 31 | (iv) 12¢* - 2" + %xl ~3x+1,degree 4
(v) 4, degr : (vi) V10x™ +2x° — x° —18x+ 1 degree 12

The algebraic exXpression xa—:!cg‘y2 +Jt72],r2 -10 is a polynomial with two

variable d y and its degree is 5.
i the algebraic expression x°y’x® 22 +2%yz-34 is a
L ial with three variables x,y and z and having degree
Jfhighest sum of powers) and 5o on,
%' Remember

A polynomial consisting of only single term is called monomial.
3x, 7xy, bxy%z° elc, are some examples of monomials.

= A polynomial consisting of two terms is called binomial eg.
x+4, Sx+y, 7x- 3 efe. are some examples of binomials.

A polynomial consisting of three terms is called trinomial e.g. x2-2x+1
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ALGEBRAIC EXPRESSION

AND FORMULAS

% x*y® —5xy + 3, ete. are some examples of trinomials.

. Other polynomial which consisting of four or more terms, called

J =

multinomial.
{b)  Rational Expression. o
An algebraic expression which can be written in the fo ( ere

g(x} # 0, and p(x) and g(x) are polynomials, called a ta@ ression
inx,
% o 3
For example, x+1'x x+1 rﬁf S5x+4 g
X =5 = 1 fbx=>
rational expressions.

are e examples of

Irrational Expression.
p(x)

e written in the form of ——,
7x)
are polynomials is called irrational

An algebraic expression whi

where g{x) # 0, when p
expression it x,

P S Jx +i etc. are some examples

x—9 Jx

For example,

J LYV @ =

311 Kn @ a rational expressions behaves like a rational
r

éu d g be two integers, thengmay be an integer or not. Therefore,
N\ d

the number system is extended and L is defined as a rational number,
where p,q< Z provided that g # 0. q

Similarly, if p(x) and g4{x) are two polynomials, then % is not
necessarily a polynomial, where g{x) # 0. Therefore, it is sii*u’lar to the

& —



3.1.2

3.1.3

‘Example[[J] Examine whether &l ¢ are the polynomials or not?

Solution(i): 22% =

idea of rational numbers; the concept of rational expressions is
developed.

Define a Rational expression as a quotient% of two
polynomials p(x) and g(x), where g{x)} is not the
polynomial.

pix)

As we know that the expression in the form™—~, where p qix)

are twe polynomials provided g(x} is non—zero po]l; called a
rational expression.
2

x . :
For examples 3 4,3:;2 + 4 # () are rational expressiofs.
o

Examine whether a given algebraje®xpyession is a,

() Polynomial ornot (ii)
The following examples will hel
expressions.

Kpression or not
polynomial and rational

) zf@ ()  6a° - 42252

G

olynomial because the second term does not have positive
nent.

6x3 - 4x2 - by,

It's

Examine whether the following are rational expressions or not?

x-2 1
. i 6 3 _
O 32 W -



UNIT-3
ALGEBRAIC EXPRESSION

AND FORMULAS

Solution (i): x;—z
3x°+1
The numerator and denominator both are polynomials, so it is a

rational expresston.

Solution {ii):  62°——— Q‘~

Jx+4

It is not a rational expression, because the de:m} e second
term is not a polynomial. @

3.1.4 Define §Ex; as a rational expression infits lowest form, if p(x)
and g(x} are polynomials wi al coefficients and
having no common factor

p(x)

The raticnal expression be in its lowest form, if p(x) and

g{x} are polynomials integral coefficients and have ne common
factor.
x* -1

(x-1)?

For example lowest form of

3.1.5 Examing whether a given rational algebraic expression is in
its 1 orm or not

plx)

e the rational expression——

% q{x). If common factor is 1, then the rational expression is in the
\ est form.

+
For example—lls in its lowest form because, the common factor of
X

(x+1) and (x ~1}is 1.

, find common factor(s) of p(x)

g
¥

.L@& /4&%@&/% 8

= 5 & E
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3.1.6 Reduce a rational expression to its lowest form
plx)

]'_'Et—

9(x)

Step-1: Find the factors polynomials p(x) and g{x}, If possib .

Step-2: Find the commeon factors of p(x) and g(x) Q—~
Step—3: Cancel the common factors of p(x} and g{x}

be the rational expression, Where g(x} #0

ple{)i§ Reduce the following rational expressio ;owest form.

) (x* - x}{x*-5x+6) s *—4)
Zx(x" —3x +2) : x+6) (x—3)

2 _ 2_
Solution (i): & 5 x:j"(i 3x5-:c2-; =

xx—=1) x*—

A (Provided x#0)

2x -
(-1 \{ x(x28)-2(x-3)}
E x(x—2)—10x—2)}
(

« —3)(x=2) Provided 2#1 and 2.
2(x—2Xx—1)

_{(x=3
2

%: o {x —3) which is the required lowest form

\NHh ® s \

~ 2

ion (ii): _SP-4
(B3x+6) (x-3}

_x*-4 5

T x-3 3x+6
_F-2 5
C x-3 3x1D)

@
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C(xD(x-2 5
T x=3 3(x42)

. (x+2)(x-2) 5 sl

\7 x-3  3(x42)
=3%=2) which is the required lowest form. 0

T 3(x-3)

(Factorization)

3.1.7 Find the sum, difference and product of rational
The sum, difference and product of rational @ sYexplained

with the help of the following examples. @
’ a 3 dx
Solution:
s O
x+1 -1
3 4.1: { Il)

T xrl +(x—]}(x+1)
 3(x=T)+4x &
 (x—D(x+D ‘




: . 1 1
02 S:mehfyﬁ— = 0

Solution:

H}J
'I_lb—l
s |
el

T -+ G- +x+1)
_ (FF+x+D—(x+1)
T DE-DE rx+]) @

X+x+1-x—1

T G-+ \l""
20

the lowest form.

.x2—9
Prx—12 2x2

Solution: cation
%{ a2
« +x-12 2%

B x* {x—3)(x+3)
\2\ T rdx—3x-12 27
a I (x—3)(x+3) T
0 = ) —3(r—1) - (factorization)
B 1 (x—3){x+3) rovided x
\s T d(x-3) 2 provided s
% _ {x+3)
C 2(x+4)

Hence simplified in the lowest form.

-
¥
&
J
(g
e
14
v
J
(L
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3.1.8 Divide a rational expression by another rational expression

and express the result in its lowest form.
In order to divide one rational expression with another, we first invert

for changing division to multiplication and simplify the resu%

product to lowest form,

S . 3x-9%  x*-3xy

Example S +

Example[] Simplity S oy " axv20y Q"

Solution: Simplification ?‘
-9y x*- o

3xy

2x+10y  4x+20y
_3x-9y . 4x+ 20y
20+10y  x*-3xy

_ 3(x-3y) 4(x+5y) O
(x+5y) x(x-3y)

6 O

T x 4 b
3.1.9 Find the values of al€ expression at some particular
real numbers.

Finding the val% ebraic expressions at some particular real

numbers is

the fﬁllowmg example.

ueof ; whenx=3,y=2and z=-1.
x +y y
Gi Ly, e le |
N
% X+ - Tyzt
NN _ @@
(3 +(2 -7(2)-1)*
92
T 27+4-14
_7
17

\\'-\_

e = / Ly &= 7/ A &



l\ Exercise 3.1 @

1. Examine whether the following algebraic expressions are polynomials
or not.

) Zx2-3x2+5P-6 M)  Sxy?

(i) 6% —10x+x—+f45 (iv) 5vx-x+5x2
© = o) 2ia2 Ys
x+2 X
Z Examine whether the following expressions are ratlon.
(i)x ?+2x+3 (ﬁ}x 2 4 5Jx - 2x n
x—4 3zt +5x+4 l%;xhﬁ

j:+§ (V)HL? Vi) Byfx —x + 5x?

3.  Reduce the following into their lo

0 p* -100 i) (e-b) (a" +ab)
p* +10 (a+b) (2a° -2b%)
i) (x+y)° -7 i) 4+* — 36+ 80
X+y+z (4t—t2](5—t)
x2-2x-3 .9 4x+24x 436 {y+z)(y —2yz+2°)
(vii) — VI — (ix)
X -x- 3x° =27 ¥+ yz
4 Simplify
2 Y- —25 ¥y
() x+2 1+3 (i) y2—5y+5y2—5y
| 2 o 1 1 2a
e e el el e
= y—1 1 1 1
x=2 x-2 1 1 1 1

) 5t () .
¥ +6x+9 2x°-18 a-1 a-3 a+tl a+3
5. Perform the indicated operations and simplify.

v _ x o X+3 4x7 -0y’
ofg=kly) 05

N

\ & == \‘fﬁ@%\ﬁ s
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) [_F1 2+ (iv) 803, 121 By+1)
r2etl x-1 9 4y+3) 5
g —25 i ? +5q - 4
()q —3g g’-9 (w)z—4254z—

6. Find the value of t+—, when ¢=2*"¥ Q_~:
¥ X+ Y

y A Find the values of Q
: 5x+y) i x=d y=9 O
0 3 Jy+6 e Q;

]
@) 2297¢ itg-3,p=2andc=1
37°0+1

A ) Rl T 0, P —4and:

xEyi + Z

(iv) 3’;3’ Y it bed,c=1
qp ler=o el a3c——33ndd 2

(a+ cdz) (a%

Algebraic Formualas

We have alreafly sty
classes. In thi

ditd and used some algebraic formulas in previous
on we will learn some more formulas and their

applicati
321 K e Formulas
i +b)2+ (a- b2 =2(a? + b?)
ation:
2 2
\ LHS =(a+b)" +(a-b)
=& +2ab+ b +a° - 2ab+ P (*‘JFI’]2=*12+2“*’”’2
=247 + 2" end(a~b)" =4 ~2ab +*

=2(e®+b*)=RHS

b
¥

e = / Ly & = / A &

et ! i
N @ S S



#H) (a+bP-(a-b2=4ab
Verification:
2 2
LH35 =(a+b) —(a-b)
=P +2ab+b - (aF-2ab+b?) - {a+b) =4 +2ab+bz

— P +2ab+ b -t + 2ab— b and(a-b) =& —2ab+ 152
=4ab=RH.S

The method is explained in the following examples.

| i Find the values of (i) 42+ b2and (ii) ab, wh@:ﬁanda—b:&

Solution: Given that,
a+b=6,n2b=4
)  a+b=?

We know that, (a + b} + (a g2+ b}

By substituting the values of #+8= 6 and 2 - b =4, we get,
(6)2+ (4)%= 2(a2 + b7),

=  36+16=2(+1?) %

= 52=2@E+b) «

= 26=a2+b

= |eri=2

() b=
We ow that (z + b)?- {# - b)> = dnb.

ubstituting the valuesof s+ b=6and a - b =4, we get,
4)2 = 4ab,
Qﬂ 16 = 4ab,

= 4qb,
5=uab,

N

Thus,a2 +h2=26and ab=>5.
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3.3.2 Know the formula
(a+ b+ c)r=a2+ b2+ 2+ 2ab + 2bc + 2ca
Verification: {(a+b+c)’ =(a+b+c){a+b+c)

=a(a+b+c)+b(a+b+c)+c{a+b+c)

=& +ab+ac+ ab+ b+ be+ ac+ be + ¢ Q_~:

J =

=& +b° +¢” +2ab+2bc+ 2ca= RHS
This method is explained in the following example. ?
+

Find the value of @ +b* +¢*, whena+b+c=7ar®
Given that,

a+b+c=7and ab+bc+ca=15 @

@+ +ct=?

We know that (a+b+c)* =a° +F be+ca)

Now, substituting the values of =7and ab+bc+oa=15,
in the above formula we g

(72 =a2+ b2+ 2+ 2(15) O

=  49=a2+12+2+30

= 49-30=u2+372+&
—

=

19=2a?+F +¢?

f (2 + B2 + ¢%) i5 19.
f (#+b+c), when a2+ b2 + ¢2=38 and ab+betac = 31

+ c2=38 and ab + bet ac= 131,
know that (a+b+c)’ = a’® +5 +c* +2(ab+ bc+ca)

ow, substituting the values of 22+ ¥ + ¢2= 38 and ab+bc +ac=31,
% in the above formula, we get,
\:
==
==
=

J LY @ =

{p+ b+ )= 38 + 2(31)
{(a+b+c)2=38+62
{p+b+c)?= 100

(a+b+c) = (£+100)

(a+b+c)==10
Hence, the value of (e + B+ ¢) is £10.

& —

= 5 & E



Solution: Given that,

atbrc=8 and a? + B2 + 2= 20,

We know that {(a+b+c)’ =& +b” +c” + 2{ab+bc+ca)

By substituting the values of #+ b+ ¢ =8 and 4% + b2 + ¢2=2(
in the above formula we get,
(8= 20 + 2(ab + bc + ac)
64=20+ 2(ab+ br + ac)

22=qb+bc+ac
ab+bc+ac=22
Hence, the value of (ab + be + ac) i

3.2.3 Know the cubic formulas
) (a+b)’=a"+1+3abla+
Verification: Here, (a+5)’ =(a+b)

=(a&b ab+b2)
_=§+~2.a +ab® + 2%k + 2ab® + b°
i
(

64— 20 = 2ab + b + ac) o
44 = 2(gb + bc + ac) %

L P

b* + 3a°b + 3ab”

@;%bhsab a+b)

{H) ()= @ - 3ab(a - b)
Veﬁﬁcaﬁon% (2—b)° =(a-b)(a-b)’
=(a-b)(a* - 2ab+ ")

% : =a® —2a%b+ ab® — b+ 2ab* — b
%\ =a" -b —3a°b+3ab’

=" —b* —3ab{a—b)

et e £ > ’ £
@ %*’ oy 5 @g %
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The following examples are helpful for understanding the application
for Cubic formulas.

s [7] Find the value of #° + &, when e+ b=4 and ab =5.
Solution: Given that,

a+b=4and ab=5 0
We have to find Q.~

@+ b
Since, (@ + b)’ = a° + b + 3ab{a + b).
By substituting the values of 2 + b = 4 and E@u the above

formula we get,

@’ =a + 1 +35)(4)

64=0"+b" +60 \b
64-60=4"+1" O

4=7+F

P+ =4 O

ence the value of (513 +b

, -t =5anda-b=5.

U uu

&-b=5 -¥=5

Weh %ﬂb
Since, (2 %p) = 4 - b~ 3ab(a - b).

Now, substituting the values of 8° — B = 5 and a - b = 5, in the
14

ve formula, we get,
0 ~ 5 34b(5)
é 95 = 5 - 15ab

125 -5 =-15ab
= 120 =-154b
= —8=ab
= ab=-§




(%] Find the value of x* + lawhen x+—=3
x
Solution: Given that

x+l=3
¥

Taking cube on both sides, we have, Q-
[Hlj s ?‘
x
= x3+l3+3x-1[x+lj= 27 (a+b} —ab(u+b
x x x %
1

w
A

@*:En ZI— —=
,);— =4
g on both Sides

E (2x——) @y
%\ (2x) - L )3 -3(2x }{—)(Zx-—) 64

Solution: Giv

sf—F—QQ 64

8 -1 2464
X

= 8x’ —%=88

N

e = TITEEYE

e = = 2
j ; _fw""""""“ S %"5 14% @:
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3.24 Know the formula a*+ b3 = (g + b)(a> + ab + b3},
() & +5° =(a+b){a’ —ab+1")

Verification: Here, #° +5° = (a+ b)(uz —ab+ bz)

=a*—a®b+ab® + a*b—ab* + b°

=ﬂ3+b3 Q
(ii) &* b =(a—b)(a? + ab+b?) ?‘
Verification: Here, 2° —b° ={a- b)(az +ab+ bz) O

= + @b+ ab® —a’b—ab®
i aﬁ- _bB-

ef]] Find the product of [x e
x

Solution: [:|c+1 ][x* —1+l2] O
x X

(a+b)(a2—ub+b2)

i 1
Solution: L ]
—b)(# +ab+b)=a>—F

(x] Find the continued product.

G (x+y)(x” —xy+ 9" x—y) (=" +xy+97)
Solutions (i): (x+y)(x2—xy+y2 )(.x—y)(xz +xy+y2)
(PP —1R) [ (@B @Tabt b= 1+ ]
= 35—y,

et ! i
N @ S S
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\L Exercise 3.2 @

Find the value of 2 —b, whena + ¥ =9 and ab = 20.
Find the value of 8 b, whena+ b="5 and ab=-6. ’

Find the value of & + Fand ab, whena+ b=8 and s - b = 6.
Findthevalueofaz+bzandab,whena+b=5anda—b=
Findthevalueofa2+bz+c2,whenu+b+c=9andaﬁ C =

Findthevalueofai'+b2+c2,whenu+b+c=%
Findthe valueof s + b+ ¢, whena? + b2 + c2=29 + bet ac=10.
Find the value of a+ b + ¢, whena2+b2+<i{).9an ab+be+ac=038.

Find the value of ab + bc + ac, when a and @2+ b2+ 2 =20,
Fmdthevalueofa3+b3,whena+b= @ ab=23.

and a~b=>5.

A 4

13.

+ac=—.
9

Find the value of @b, when p

Find the value of &° - °, 1 #b=5 and ab="7.
Find the value of 125x% + hen 5x + y =13 and xy=10.

Find the value of l%ﬂﬁbp, whenéa -7b=11and ab=8.
Find the val S,Whenx+1=7.
x x x
. 1

(x - y)x+ e+ )
(x - y) (e + P+ P 2y + I - 2y + O+ 2+ ).
(iv) (2 +3y)(2x - 3y){df+ 9P (16x" + 81y

A7y 9 49 81
1) ('1)( ; +7y“)( 331) +49y4_1)

N\ @ 3

Find product of

@
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)(_ En) (iv) (cz—clz

4 1
(C + 6—4 +1 )
3.3 Surds and their Applications

3.3.1 Recognize the surds and their applications. @

Surd:  An expression is called a surd which has at least o
involving a radical term in its simp]iﬁed form,

For examples, 2, -4, 47 27 d%%:

All surds are irrational numbers.

If ¥a is an irrational number and ‘% is not a pe power then it is
called a surd of nth order. The result of Va i nal number. It is
also called an irrational radical with ratio icand.

For examples: Jg A5,46,42,310 are @ of order 20d, 3xd, 4th Bth and

3.3.2 Explaint f the second order use basic operations
on surd sedond order to rationalize the denominators
and tovevaluate them.

of the second order:
% A surd which contains a single term is called a monomial surds.
\ For examples, ﬁ,ﬂ,g etc. are monomials and of 20 orders.
(i} A surd which contains sum or difference of two menomial surds
or sum of a monomial surd and a rational number is called a

binomial surd.
For examples,\/ﬁ ++f11,4/2-13,4/3-35 etc. are binomial surds
and of 7nd order.



(iii) Cenjugate of Binomial Surds
Expressions of the

(a) ( Ja+edb ) and (JE —cfb ) are conjugate surds of each other.
(b}a++/b and a—+/t are conjugate surds of each other. ’

(b) Basic operations on surds of second order to ratlun "ﬂ
denominators and to evaluate them.

(i)Addition and subtraction of Surds.
The addition and subtracticn of surds can be d@usmg following

law.
For example, ave + Ve = (a+ b}JE and ufc% a—b)v’E

e[T] Simplify: V343 -347 247

Solutmn

+J32 + 52 + 128 +72
2+ 128 +72

o D+
= J16x 2+ 52 + J64x 2 + 742
\ = JEP %2452 +8) 22+72
= dfowsenDe7fE

= (4+5+8+TW2
= 242
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Multiplication and Division of Surds.
The Multiplication and division of the surds can be simplified by
using the following laws:

(a) Vaxb =+ab {b)g—‘]g,pmvideda>0md
1 Simplify: v125x /48 Q—~
Solution: Simplification v

125x-vr4_8
= J{5)2x5x‘/{4) %3
= 5J5x4x\,'§ @

= (5x4)(VB5x3) %
= 3

e = ¢/ Ly & = / 4 &



G

I Exercise 33 ®

() 812" @) i25642%° (i) 128 {N) 7 -a

1. Simplify

{),3/(125)%3 i }J_ 21x 28 (216)3x(125)2
J2x32) Jiz1 (0,042 ?“
Yax Y27 < J&0 O

(i) 180x H025x 4o

p & Find the conjugate of
(i) (8-443) (i) (6v6+243) i +4B)
(iv) (2-3)

3. Simplify

() (63 + 42 +74/128) %} 1_§+J§

(i) (13+15v3)+(7-6 V250 + /490 +3410
) JszNE 10J_ 396 -311
{vn 10 wu} (\f_+J_ J_)

(9 (V13 +VI1){ V18 -11)
%‘ -445) (xii) (243 +3\,";?)2

4, lify
%\i)@-ﬁ ([{)8v243-2v27 (i) ;J_ ENcoH Jﬁ
(iv}10,/289 (v) 32 +48 (vi) (3427 - s() (Iwﬁ)

(& = \‘fﬁ?@%\ﬁ’

' fa: , &3 et
| o Ty & > e
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.4 Rationalization

34.1 Explain rationalization (with precise meaning) of real
numbers on surds of the types 5 1 _and th

a+bx 5 J:_c+\/§

combinations, where x,y are natutal numberand a a
integer,

. If the product of two surds is a rational number, then each s alled
the rationalizing factor of the other.

For example,(35+ Jﬁ) and(35— Jﬁ)

* The process of multiplying a given surd by its rati ing factor to get
a rational number as product is called rati ation of the given surd.
The product of the conjugate surds is a rati number.

J =

Exan Find the product of (f
Solutmn J_ 42 Xxf_ V2 )

=\f§2—\f§)2 %
=.‘(’;—)2=£whi &tio number.

Rationalizatio minator
Keeping the a ussion. in mind, we observe that, in order to
rationalize ator of the form (a + bvx) or (a—bvx} , we

multiply both erator and denominator by the conjugate factor
{(a-b r(a + bv/x), by doing this we eliminate the radical and thus
obtai minator free of any suxd.

ization of real numbers of the Types.

1 (i) 1
\ a+b\!'; Ja_c +‘/§

1 1
For the expressions —— = and ——
= arblz Jredy

where xyelN and gbeZ. The following examples will help to
understand the concept of rationalization.

/4%@&

also their rationalization,

& —

- <"} 1 : 2L %5’2_
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[ percives4 S§

Find the conjugate of the following.
(i) V62 (ii) 10++/10 (iii) 3— 2+/2

(iv) 342 +243 (v) 5410 +43 (vi) 445 11 Q_@

(vii} V11 +47 (viii) 937

2. Rationalize the denominator of the fo]]owing

)J5+10 ( )3+2J§ -3J6
(i) 16 ) 92 J13+3
T it 9oz \b V53
(vm) 15 11 J_
Jﬁ 4

3. (i) Kx=8-3J7idi (n)Lf__zJ_ 11, find x.
If x= 3
fmd& a2 andxt+
x

(@) Ny +5-y 10

(i)

J¥+5+y 6—4y° +36
% 5 W) 15 5
\ ﬁ+1’y + 36 3- 2\)'_ 3+2\{_

12+J_ 12~ J_

[@& /] Ly @& & /J A &

r et ! i
N @ S S



Review Exercise 3

I Encircle the correct answer.

(i)  Every Polynomial is:
(a) an irrational expression (b) a rational expression ’ :
(c} a sentence {d) none of these

(i} A surd which contains sum of two monomial surds i 1s
(a) Trinomial surd {b) Binomial sm'd
(¢} Conjugate surd {d) Monomial

(iif) 3x+2y-3is an algebraic o
(a) Expression Equa

(c) Sentence
(iv) The degree of the 3x"y+5y* 10 is
(b) 5 (06

(v)  +/7is an example of

(a) 4

(a) Monomial surd omial surd
(c) Binomial surd. njugate surd
(vi} Quotient Mt{:uf ﬁynomials p(x) and g(x), where g(x) # 0
q(%) -F
is called
(a) Rati ssion (b) Irrational expression
{0) Polyn ial {d) Conjugate
(vii) y H is equal to
2 —2% -2
Ortr O @i
\ l.u) Cﬂnp.lgateon— 3is
@ 2+v3 () -2-3 () 2+43 (d) 3-4
a®— 3ab(z — b} - Pis equa] to
@@-b" B @E+y)’ ©d+d  S-F

(®x) If a+b=5and a—b=3, then the valueof abis

(a)4

6 7, 5>
[ 05 "*’

(b) 5 @3

d% ey %

(d)e

(g
s

14

J
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(xd) [5+ \/1_5)(5—«;'1_5]13 equal to

(2) 10 (b) 15 (©) 25 (d) 30
(i) a+b+c+2ab +2be + 2ca is equal to
() (a+b—c)’ (b) (a+b+c) o
(¢} (a-b+e)’ (d) (a+b+c)3 Q_~
Fill in the blanks.
(i)  Degree of any polynomial is : v
(i) Conjugate of surd 23 is : o

(i) Degree of polynomial 2x° +x* —4x*+7x :
. Vv

(iv)

S5 isa___ Expressionx# i
(v) (x y) x+y x4yt 4@
y polynon:ual) in one variable x can
4 aﬁx"‘ Yperg X +a,

obed by p(x)

A polynomial expressm
be written as: g, x" + g,
A polynomial is

)
9(x)
g(x) # O,.4and p(x}; g(x) are both polynomials, called rational expression
inx. %

aic expression which cannot be written in fm'rnM where

q(x)’

An algebraic ioh which can be written in the form ,where

% # 0, and p(x), g{x) are both polynomials, called irrational expression
X

A polynomial expression consisting of only single term is called
monomial.

A polynomial expression consisting of two terms is called binomial.

A polynomial expression consisting of three terms is called trinomial.
Polynomial expressicn consisting two or more than two terms is called
multinomial,



Bl
9(x)
g(x} are polynomials with integral coefficients and have no common
factor.

@+ b+ (@-b’=2(+b) and {a+b)’ - (z- by =4ab.

B+b+ P =+ ¥ + ¢+ 2ab+ 2be+ 2ac.
@+ B ="+ b+ 3ab(a +b) and (a - 1)’ =& - ¥~ 3abla - b) ?‘

L The raticnal expression ; i8 said to be in its lowest form, if p(x) an

£+ 0 = (a + )@ ab +8°).
-8 = {a— b)(a™+ ab + b,
An expression is called a surd which has at le m involving a

radical sign. For example, +2,/a—

@  If¥ais an irrational number and ‘2’ l’;ct nth power then it is

called a surd of st order.
@ Asurd which contains a single te m is galled a monomial,
& A surd which contains s difference of two surds or sum of
monomial surd and a rat piber is called binomial surd.

b)a.nd(ﬁ eNb ) are conjugate surds of

each other,
* Jax /b b— [pmwdedu>ﬂmdb>0

® If the product cf two surds is a rational number, then each surd is called
the T8 ing factor of the other.

of multiplying a given surd by its rationalizing factor to get
E i a] number as product is called rationalization of the given surd.

2

L B BN B B

L Expressions of the

4% ey %

\“fﬁ@%

@
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Student Learning Qutcomes (SLOs)
After completing this unit, students will be able to:
4 Recall factorization of expressions of the fo]lowmg

ke + kb + ke (Common factors in all the terms)
ac + ad + be + bd{Common factors in pairs o‘@

L 4
& Ft2b+b (Perfect squares)
@ & -V (Difference of two squares)
® @x2bib)-7
» (a)'-(h)

Factorize the expressions of

Typel: a*+ad ¥ +b andd +
Type II: :r2+px+q
Type LI ax’ + by +

Type IV:(ax’ + b+ chax + bx + &) +k
Blix+cifx+d) +k
{x + cjfx + d) + kx?

+3ab’ + Y and o - 3a°b +3at’ - 1

pYove remamde:r theorem and explain through examples.

1@‘ det {(without dividing) when a polynomial is divided by a linear

Define zero of a polynornial.

State and prove factor theorem.

Describe the method of synthetic division.

Use synthetic division to:

# Find quotient and remainder when a given polynomial is divided by a linear
polynomial.

% Find the value(s) of unknown(s} if the zeros of the polynomial are given,

4 Find the value{s) of unknown(s) if the factors of the polyromial are given.

Use factor theorem to factorize a cubic polynomial,




UNIT- 4
FACTORIZATION

Introduction

we will study about factorization which has an important role in
mathematics. It helps us to reduce the complicated expression into simple
expressions.

Let, p(x)4(x) and r{x) are three polynomials such that, p(x)xg 9’
here, the resulting polynomial r(x) is the product of p(x) and
polynomials p{x) and g(x) are called the factors of r(x).

There are some examples of factors of the polynemia @ Hiven

M 6y =(2x3)(xxx)yxyxy)

(i}  ax+aby+abcz = alx + by + bez)

{iii) 5x+ I5xy=5x(1+3y)

(0 - y=(x] () eI
4.1.1 Recall Factorization of Exprg$ the Following Types

) ka+kb+kc { -. mon factors in all the terms)

{i} ac+ad+bc+bd ! fon factors in pairs of terms)
{iii) az+ Zab + 2 =- t squares)

{iv}) erence of two squares)
'\ a2:|: Zab + Eﬁi

e: ka+kb+ ke
following examples
ize: 10a + 156 — 20¢

m g 1

N\ @ 3

+3b - 4c) {5 as a common from the expression)
: 4 8 _ 16
nple Fr f f o x-
eli’] Find the factors o 5”12 x 15 xy

@



Factors of the type: ac+ ad + bc+ bd
See the following examples

xamplell7] Find the factors of 32 —ac — 3¢+ ¢
Solutmn 3a —ac-3c+ 2
= a3-c)-c(3-¢

= (3-9@-9 Q_@

‘Example[T?] 9y22+ 3xyz — 91]/2 3x” Y
Solution: 0z + Bayz — 9xy”— 3y OE

9y z+ 3xyz — 9xy"—3x"y

3yz{3y + x) — Jxy(3y + x) @
By + x){(3yz - 3xy)

3y + x)x Jy(z —x)

3y (x + 3y){z — x} are the requi ¥s.

(iii) Factors of the type: a°+ 2ab + b°

As we know that,

@+ 2ab + b= + (b= (a+ b

and &~ 2ab ”%En (@)(®) + ()= (a—b)’
Let us see the g examples
Factorize + 250

16a2 +
{4a) ot 2 )(5b) + (Sb)

. [ a4+ 2ab+b"=(a+b)’]
' toﬁze 47— 28 pg + 494°

amply pz_ 28pg + 4947
é (o)’ - 200)79)+ 7o)
2p - 74)* [a'- 2ab+ "= (@ b]

Factors of the type: a’— b
Let us see following examples
‘Example Factorize 4x2-1
Solutmn 4x? -1
= (27f)2 @y
~1)(2x + 1) [~ 8= (a—b){a+b)]

& @ S G ST

g
¥

.L@& /4&%@&/% &
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Example[[7] Factorize 96y 62’
Solution: 96y2— 62°

= 6(16y"— Z)

= 6]y 7]

6{dy — Z){dy + 2) [ d~ = (a- ’
Factorize 97'— (6s — t°)° Q‘

Solution:  9r'—(6s— £%°

BriY—(6s — t9*
[3r*— (65 — £3)][3r%+(6s — )], [ & b){a +BY]
(3 — 65+ t)(3r%+ 65— £5)
(v)  Pactors of the type: (a’+ 2ab + b%) - $
Let us see following examples.

‘Example Factorize x*+ dxy’ + dy*
Solution:  x*+ dxyf+ 4y — 42°

(@ +20)2) + @ 3
e+ 27~ (
{23 + 22 + 2P - 22} [ = (a - B){a+ B)]

= (x+2y2 (+ 217 - 22)

Example[]] %" Q?— 92
Solution: +q -9

2-2(3p)(q) + 47— (37)?
— 47— (3rp

(Bp-q+37)(3p-g-37 [ & - ¥ =(a-B)(a+ )]
\EF&C[‘OI’S of the type ) (JE) 1

¢amplef[Tl Factorize (\fxy )2 ~(+z )2
Solution: (\/x?)z —(\E)z
()

i
&
J
(g
e
4
{
(U
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Factorize the following:
(i) 4x + 161+ 242
(iff)  3pgr+ 6pgt + 3pgs
) I’y xz " ez
le 8 12
Factorize the following:
() Tx+az+Tz+z’
(iii) 6t-12p +4ig—8pg
2 2 2 z
(v) y Az zt iz
4 4 9
Find the factors of:

(i) 4a®+ 124k + 9H°

\_ Exercise 4.1 &

() e+ 3%y + e

@) 9gr(s’ + ) + 186 (% + £

(vi) a(x—y)-a*b(x-y)+a
@ 9 +1 12bc
iv) + &
vy 10 e Ty
11 1

@

<

(i) x” +1+i

(v) 625+ 50 e

Factorize:

%

144yz+642
+ 04a+ 0.04

J LY @ =

6.\%

bzcz+4c
(v nyz 0 0 025

Factor

: Qp
i x* - 100y*

ind the factors of:

) (2x+ 2)° - (2x - z)2
(iii) 169x" - (3¢ + 4)°

@ [

+2+l2)—[bz
a

Find the factors of:

(i)

o+ 2xy + ) - 92

= 5 & E

2¥ 5

—x -2+ —

91
(IV) 9(P+ﬂ.'

6{p+q)r2+ r

(vi) (a — b2 - 18(a- b) + 81

(i) 16x°- 25y

64, Bl ,
W) 5 8

(i) (42 - 98)" -

(i) 100x%7 -
4

X
) —— —121y°

(2a + 5b)*

(v} (92" - 4")° - (@x"- )

1
.gg 4
RGeS

1

({) (4" + Bab*+ 4B - 9



UNIT-4
FACTORIZATION

) 164 (-2 + B i) 4@+ 200+ 9N -9%

(v) -2 —dx-2y+3 (vi) dx2-y2-2y-1
8. Factorize:

O (VaB)-(ve) B - (%)

@ () -(5) (i) ezt

4.1.2 Factorize the expression of following type

Typel: &*+ %" +b ora'+ 4b*
This type includes those algebraic expres are nather
perfect squares nor in the form of the of two squares.
Factorization of this type is explain i fo]]o ing examples.

-
X
Z/

‘Examplell}] Factorize: a* + A"+ 1", O
Sﬂlutmn i+ v+ v Qﬂ

= (@ + V'Y ange the terms)

= (@ 2P~ [b}’ adding and subtracting 2¢°5'] S
= {(@Y+ 2a")EY + (
= @+

+ %) +ab) [ & — B=(a — b){a + b)]

+ ab + %) are the required factors. E
orize: 4 4274
rize: & +

J

&

5/0111 g -' F 454
(@) + @Y [by adding and
\ = (P @A 2D - 2A@Y)  subtracting 2() (2]

% = [P 2D + QP - 4 2
= (@+ 26°Y- (2ab)?
= {(@+ 22 - 2ab{{(F+ 26D + 2ab} [ & — = (a—b)a+b)]

(&~ 2ab + 26°)(d” + 2ab + 24") are the required factors,

- & L < =uy 1/
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‘Examplefit] Factorize: x"+x"+1

Solution: Srxtel

= "+ +2 [by adding and subtracting
= {6+ % 2 - 2690 +x 2651
= @+1P-ot

= (1Y

= K+ -+ 1) +28 [vai-t=fa—b uw
= {(x4+ X+ 1}}(:\r:'l ~ %+ 1) é

= {(x2+ 1)2 -2+ xz}(x4-x2+ 1)

= [+~ - +1)
= (@+x+ D -x+ D" -2 +1) are L*-ked factors.
Typell: x*+ px+g

This type of expression can by breaking the middle

term process.

«-,f i1l Factorize y2+ 7y +12 %
Solution: 1+ 7y+12 &

= " +3y+ 4y +
i+ 3y + 4y

= y(y+ 3)+4 +3)k
= {y+3)
Example Facto + 3xy-30y2

x* W3xy - 30
- 20y - 30y
x + 15} - 2y(x + 15}
x + 15){x - 2Zy)
- :ax2+bx+c,a¢0.

To factorize the expression ax” + bx + ¢, a# 0, the following steps are
needed:

()  Find the product ac, where 2 is coefficient of " and ¢ is
constant.

(i} Find two numbers x,and x, such that x.+ x,=b and x,x,=ac.

To explain this method the following example is helpful.

= 5 & E

g
¥
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xamplelij] Factorize 10x*-19xy+61/
olution:  10x*-19xy+61°
10x°- 15xy - 4xy + 6y
5x(2x - 3y) - 2y(2x - 3y)
(2x - 3y)( 5x - 2y}
‘Example[l7] Factorize 4x*+12x+5
Solution:  4+12x+5

= dx*+ 10x + 2x + 5 O

= 2x{2x + 5} + 1{2x + 5)

= (2x+5)(2x+ 1)

"7,9‘

\NHh ® s \

1. Factorize the followi
()  ad+ai ot @@ B4
(i) ra'r+ vy 2420

2, Factorize:

(i) 212°-4z-1

(i) v -8y (iv) 24a>-18a+27
3. F&m ]
i iy’ ()  36x"ztroyt
Q (i) 4625 (iv) 441
\e, Resolve into factors:

% ) 24+3x-10 (i) &b-Bab-10
(i) 1 +7y-98 (v) Y +2xyz-24
5. Resolve into factors:
M 121112 () 42250248

{iif) 4212245 (iv)  3x2-38xy-1342
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Resolve into factors:
() 8lxi+ 36a%2+ 161/ (i) x*+x°+25
(i) - 728 (iv) 16a*—977b + 81p*

Type IV: {ax” + bx + c){ax” + bx + d)y+k

(x+a) (b)) () (e+d K Q_@

(x+a) (e+b) (o) v+’

We shall explain the procedure of factorizing of &GE

expressions with the help of following exampl
ple[if] Factorize: (x*+5x+4)(x*+5x+6)— 120 %
Solution:  (X+5x+4)(x*+5x+6) — 120

Let  x*+5x = £, then we have O
(H+4)(1+6) —120 O
Pr10824—120 %
F+10¢- 96 &
#-6t+16 w\~ (by factorizing)
Ht—6 @
{t- 6{&)
4%\: 6)(x*+5x+16) - =25
X — % + 6x— 6)(xX’+5x+16)
= [ x{x—1) +6(x —1]{x*+5x+16)

= {x—1)(x +6)(x*+5x+16)

E 74 Factorize: (x+1){x+2)(x-+3)(x+4)—15
Solution:  (x+1}{x+2)(x+3)(x+4) - 15
Here 1+4=2+3 =5
{x+1}{ x+4)(xx+2)( x+3) 15 by arranging the factors
= (1) (x+4) (x+2}(x+3) - 15
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Example[if] Factorize: (x+2)(x - 2)(x - 3)(x+3)+( - 24 ?s
Solution:  (¥+2)}(x— 2){x— I (x+3)1+(-2x") O

(.o\%‘

2,

= (F+5r+4)(x"+5x+6)— 15
= (t+4)(t+6)—15 where £ = x*+5x
= 210t +24—15
= P+10t +9
= (H1){H+9)

= (x2+5x+1}(x2+5x+9) - F=x2+5x

= (x+2)(x—2)(x - 3}x+3)+{— 2%

= (-2 -5 -2 ["(u@b)wz—bz)]
= (x2—4)(x2—9)—zx2 \E

=x* - Ox® — dxd 1 36 - 2x°

=yt - 1522 + 36

=x* - 3% - 12x2+36

2-3)- f%
9 f—l&z

1) (V3L V3)7]

{;\:— % x-2+3)(x+2+/3)

ize the following:

—4x-5)(—4x—-12)-144 (i) (F+5x+6)(x’+5x+4) -3
(it) (¥ —2x+3)(x"— 2x+4) - 42 (iv) (- Bx+a)(x”—Bx— 415
(v) (x*+9x-1)(x*+9x+5) -7 (vi) (¥*-5x+4)(x’—5x+6)—120
Factorize:
i) Oe+L)(x+2) (x+3)(x+4)—48 (i) (+2Kx+3) (x+4)(x+5)+24

(i) (x-1)(x—2) (x—3)(x—4)}-99 (iv}{x-3}{x-5) (x-7)(x-FN+15
(W) (x—Di{x-2) (x—3(x—4)-224  (vi} (x-2)(x-3) {x-4}(x-5)-255

G

A

\NHh ® s \

Ty



Find the factors of:
(i) (x—2)(x—3)(x+2)(x+3) - 2o (i} (x-1)(c+1){+3) {x-3)-3%°-23

(i) (x—1)(er1){x —3)(x+3)+de” (iv) (x-2)(x+2)(x-4) (x+4)- 142"

(¥) (e+5)(e+2)(x —5)(x— 24 (ol) (P-x-12)(*-x-12)- 0

3.

Type V: a*+3a’b+3ab™ b and 4°-3a°b+3ab™- b’ Q_~
As we know that
2430 b+ 3ab b = (a+b)’ ?‘
and & —3a'b3ab” b= (a—bY’. O
The following examples will help derstand the

factorization of the types mentioned a ve
Factorize (i) 82°+12 Fytéuit 224 3_" )

Solution (i): Ex3+12 xzy+6xy2+
+3(2x @[ (@+3°b+3ab b =(a+5)’)]
2x+y

Solution (ii): 64x° - 12:(2

/i@) [ (230" b+ 3ab" b= (a-b)’]

[@& /] Ly @& & /J A &



G

UNIT-4
FACTORIZATION

;f; Exercise 4.4 ® §
L Factorize the following:
@) P +30%c+3b +0° (i) 8x° +12x%y + 6xy® +3/° ’ o/
(iif) 64x3+12xz+?;—x+% {iv} 8x’ +£’:Euc2+54x+2q.~
©) rgVertest ) o
3
(vii) %+¥xz+4x+x’ {viii) %Jr '
2. Find the factors of: \b
i) & -6dc+12dc? -8 {ﬁ)@-ﬁf-w-ﬁ ®°
3 27
(i) J‘—3+— 2 125z° — 75z%y* + 15zy* —y*
125 25
W - LN >
27 27 6 4 8
(vii) 21642 L L
27 2 8
Type VE &'+,
§
a B ={a—b)(a* +ab+F).

e following example will help us to understand the
factorization of above mentioned type.

plefl7] Factorize8x®+27

Hon: 8x* +27
= (2°+(3)
= 3 [20*-@IGHEY] [~ & +5 =(a+b)a —ab+b))]
= (2x+3){4x" - 6x+9)

Therefore: 8% +27=(2x+3){&x" - 62+9)

@



Example[l7] factors of 108x" - 256xz°.
Solution: 108" - 256x2
= 4x(27x° - 642°)

= dx(3x - 42}(9%+12x2,167°)

Therefore:  108x° - 256x7°=dx(3x— Az)[(9x" 1221 162%). OY‘
R < b
1. Factorize the following:

= 4x[(3x)° - (42 [ a'—b"=(a—b)(a" +ab+")]
= ax(3x—42)[(32)"+(32)(42) +(42)) Q..

(i) x® + 8y (i) a"+ o (iv)a'h’ +512
¥ 123 . 18

aB + 275 R Al e
W a'b+ () ot +X0 2 (viid) s

3,3

W) -8 (ii) %° ;{& () 1000—% (iv)a® —b°

th omial expressions of third and higher degrees of the
olynomials.

4.2 and prove Remainder Theorem and Explain through
K amples

Statement:

When a polynomial p(x} of degree n > 1 is divided by (x—#) The

Remainder R is found by R = p(a).

We can write p(x} as p(x)=q(x){x—a)+R,(Which is called division

algorithm) where R is a constant {Reminder) and the degree of g{x)is

one less than that of p(x).

= 5 & E
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¥
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Proof:
By division algorithm
pix) = gfx)(x—a+R,

Let x=a then,

p#) = g(a)x (a-a}tR,

pia} = q(a)x 0+R
=  p{a} = R = remainder.

4.2.2 Find remainder (without dividing} when a
divided by a linear polynomial.

The following examples help us to use of r

‘Exampleflj] Find the remainder when x*— 3x-+4 is divid

Solution:  Let p(x)=x"-3x+4 %
Here a=2 by remainder theorero
)= (2 -3()+4

=4-6+4=8-6=2 O

A 4

p2)=R=2

Thus, the remjndgﬁl‘
‘Example[i7] Find the value¥ kNif the polynomial 2*+ky™+3x—4 leaves a
remainder #2 w ivided byx+2.
Solution:
Hem%&&ax-.i
i - (_

p P l-2+3(-2) -4
= =4 -18 Reminder =-2

N\ @ 3

Let p{x) =a,+ @, X + 2x +......+a. %" be a polynomial with real coefficient.
By putting x=a in the polynomial p(x), if the value of p(x} becomes zero
ie. p(2)=0. Then ‘4’ is called the zero of polynomial p(x).

camplelll p{x) =x+7 then -7 is a zexo of polynomial as p(~7)=-7+7=0.

@




4.24 State and prove factor theorem.
Statement:
The linear polynomial x-2 is a factor of the polynomial p(x) if, p(a} = 0.
Proof:
Let g(x) be quotient and R be the remainder when a po]yno@

p(x) is divided by x4
Then by division algorithm, we have Q"
plx)=(r=ag(HR ?‘
By the Remainder theorem, O
R = p(a),
Trus, ¢ =406 070 <
If p(a)=0, then, p(x)=g{x){x —a).Thus, {x- a) is ofie of th€Tactors of p{x}.

The following examples will help us to uge theorem.
‘Exampleli]] Determine whether x+2isa fa"" 22 +3x—dornot.

s 2
. s 9P O
Solution:  Let p{x)=2"+ = 3x
- ;- 2)-4

Remainders 0,
x+248 factor of pix)

rmine whether x + 3 factor of is x* — x% — 8x + 12

iS'qu N
@{x}—x’f&nﬁlz
L (B)= (- (3-8 (3)+12

=-27-9+24+12
R=p(-3)= —36+36-0
x+3 is factor of ¥’— 2 — 8x + 12

g
¥

e = / Ly & = / A &
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Exercise 4.6 @

Find the remainder by using the remainder theorem when
()  x°-6x’+11x - 8is divided by (x-1)

(i) 2+ 62° + 112+ 8 is divided by (x+1)

(iii) *°-x*-26+40is divided by (x-2)

(iv) - 3x+dx-14 is divided by (x+2)

(v} Qu-1+6(3+41)-9 is divided by (2y+1)
(vi)  4yf~dy~ 3 is divided by (2y-1)

(vi) (2+1)°-6(3-4y)-10 is divided by (2y-1)
(viil) *+x2 2 is divided by {x-y).

Find the value of m, if p(y) = my/ 4y,

the same remainder when divided by

If the polynomial 4x° - 722 +6x-3® y divisible by (x + 2), find
the value of k.

Find the value of 7, if (y-2)ifad

Synthetic Division

v
<27O

= 1’ -dy+m leaves

ackor of the polynomial 3y~ 4ry - 41,

Synthetic divisiont is 2
polynonual

cthod to divide a polynomial by a linear

Descnbe ethod of synthetic division.
method of synthetic division is described with the help of
fol ple.
Exam @ ide the polynomial p{x)=x"-3x*+5x+7 by (x-1) using synthetic
division
i Here x-1=0=x =1, (1 is a multiplier).
Write the coefficient of the polynomial.

A s |7 Rowd
1 -2 3 {Row 2}
1 -2 3 ‘ 2 {Row 3}

G

\NHh ® s \

@



In Row 1, write the coefficients and constant of the polynomial p(x)

in the descending order.

Step II. Write the first coefficient in Row 3, below its position in Row 1.

Step ITI. Write the product of 1 (the multiplier) and the coefficient (1) i %
Row 3 beneath the 2 coefficient in Row 2, and add, pu

sum below them in the Row 3 and so on.

Thus, q{x)=x*-2x+3 and p{1) = R = 10.
Note that:  Degree of g(x)=[Degree of p(x)]-1=3-1=
and the last element of the row3, is

432  Use of Synthetic division to:
(a) Find quotient and remainder gylteh <

divided by a linear polynomi ’
(b) Find the value(s) of unk -‘ f zeros of the polynomial

piven polynomial is

are given.

() Find the value(s)oflquiRnown(s) if the factors of the
_ polynomial are given
Example[lj] Find quotient and remyainder when,

plx) = x*- +49 is divided by a linear polynomial x-5
Solution:  Given =3 12x°+50x>-84x+49,
and 1t ofnomial x-a =x-5, i.e., 4= 3 is the multiplier =5

P{ =R=? dq(x):?
quotient and the remainder, we will use synthetic
Q ion illustrate as under.
1 -12 50 -84 | 49 (Rowl)
\e 5 35 75 | -45 (Row2)
4=

1 -7 15 -9 R (Row 3)

Thus, q(x)=x*-7x*+15x~9 and R=4 are the required quotient

and remainder respectively.
Note: R# 0, therefore (x — 5) is not the factor of given polynomial

4

).
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‘Example[l?] For what value of m, 1 is a zero of the polynomial
p(x)= 2’ —mx+x-1?

Solution:  Given that,
p(x)= *—mx’+x-1
Here, the multiplier 4= 1

By synthetic division method we have, Q.~

1) 1 -m 1 -1 ow 1)

1 1-m (Row 2)

1 1-m 2-m %R, (Row 3)

Since 1 is the zero of p(x) . x-1is fact %
Here, R=0 b

A 4

= 1-m=0

= m=1

1. By using s i¢y division method to divide the following
i d find their quotient and remainder.

%)= -2 ¥x-1 by x-1 (i) p(x)=x"-a"-x-1by x+1
=62 + 1106 by 242 (iv) p(x)=x’ +62° ~11x-6 by x-2

=t il by 22 (i) p(e)=n +2° a1 by x-1
PR)=C 4 -3 by 43 (vild) plx)=r-xt #2530 46x6 by x-3
ix} p(x)=2x"-2 +100x*-168x+95 by x-2
% (%) plo)=6x*-722"+300:>-564x+270 by x-5

For what value of k, -2 is zero of the polynomial p(x)=x3+x2-14x-k
3.  For what value of m, (x—2} be factor of x+mx2-7x-10

4. For what value of m, (x+2} is factor of &3—7x2+6x-3m
For what value of k, -1 is a zero of the polynomial, P{x}=2x°<4mx*+x-1

7

T

:
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4.4 Factorization of Cubic Polynomial
We have already studied the method of solving linear and quadratic
polynomials. Now we will find the factors of cubic pelynomials using

To factorize a cubic polynomial by factor theorem, it is n at
one of the factor or more of the zeros of the polynomial is
Let us see the following examples:

‘Example(ij] Find the factors of x° —6x*+11x-6
Solution:  Letp(x)=x"-6x*+11x—6 @

The factors of 6 are +1,+2,+3,+6
p(1)=(1) -6(1) +12(1)-6 O

factor theorem,
4.4.1 Use factor theorem to factorize a cubic polynomial é 50

p(1)=1-6+11-6

p(1)=0
Hence, x-1 is a factor

By synthefic divisi
1] & 11

pl ={§ x? —5x+6}
oo
={x-1

(
) - 2x—3x+ 6}
{

Q Hx(x-2)-3(x—2)}
(%) ={x-1)(x-2){=x-3)

N
[gi’] Find the factor of x° —4x*+x+ 6

The factor of 6 are +1,+2,43,+6

If x-1 is a factor of p(x)
Then,

p(1)=(1) -4(1) +1+6
=1-4+1+6
=4#0

—6  (Row1)
-5 6 (Row2)
5 6 | 0 (Row3)

Y i = e e
&#’ ) %}
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Hence, x-1 is not factor of p(x).
If x+1 is a factor of p(x)
Then,

) =( -4(-1)*+1(-1)6
=-1-4-1+6

={ |
Hence, x-1 is factor of p(x). ‘ Q

By synthetic division

Find the f& ing factor theorem
R 2, P --x-1 3. X-67+11x-6

\NHh ® s \

4, -20 S.+xx-1 6. 2©-2+9x-18
7. 8. X+8x°+19x+12 9. 20549 +102+3
10. 11 22 492754263424 12, +12x%+44x+48

Review Exercise 4

True and false questions
Read the following sentences carefully and encircle “T” in case of true
and ‘I’ in case of false statement.

() a6 =(x+3)(x~2) T/F
(i) & +27=(a+3)(@-3a+9) T/F
(i) - 8=(b~ 2)(t*+2b+4) T/F

@
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(iv) '~ bi=(e- B)ab)(asb)’ T/F
(v)  @E+=(E ) (-0 T/F
(vi) &+ =(at+b)® T/F

Complete the following sentences

O 16yl 20

J =

@) - 64y°=(x-4y)
(i)  xP+5x+6 =(x+2) ?‘
% I ) S O
- (v)  @+276=(a +3b)
Tick {¥) the correct answers @
(i}  Factors of 4° +2a- 24 are:
@ @ wda-6 (b) 6
€ a3a-8 (d) -3
(i)  PFactors of a° +2ab+ bz - is:
{a) (a-bycy{x-b-c) {a+b+c){a-b-c)
‘/j‘“, {c) (arbyo) a+b—c) {1 By o){a-b-0)
(i) Factors of ¥* +4/is:
(a) () (b) ey +ayy’)
+yé (erp)-xyy)
(iv) Factors
(a) -3z, +33;,'::+922 (b)  y-3z, y+3z2492
\ Z, y2—3y2+9z9‘ (d) y+3z, ¥-3yz+9z>

(v) p]J.fled form -~ y » _yz =
il
\Q\ @ ;’7 O
y y-1
d
{©) Xy (d) -y
(vi) Find m, so that x*+4x+m is a complete square

@ 8 by -8
d) -4

e

= 5 & E
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Factorization is the process in which we express the given pﬂlym%

(expression) as a product of two or more expressions.
We will learn and resolve into factors of the following
formulas:

() keskbrke=k{a+b+0o) V

(i) uc+ad+bc+bd a(c+d)+b(c+d) (a+b @

(i) a®+2b+ b= (@7 + 20) +HP) = (a + b)°

(v) & -2ab+ b= (@P2a)b) +{b) = (a-b :’-@

(v} &-F=(@-ba+h)
Remainder and factor theorems are twe-imgpartant theorems; these are
used to find the factors of such tvpe ©
solved by the given formulas: b

() @+ 3a°b+ Bab™+ = (a+b)] - 3d°b+ 3ab™-b = (a-b)°

(i) a*+b° = (2 b)(@-ab+ iv) @b = {p-b){d +ab+b),
Zeros of the Polynomial

If specific number ituted for the variable ‘x” in a polynomial
p(x) such that, uk of p{a} is zero, then ‘¢’ is called a zero of the

Polynomial
Factor theore also be stated as:
The lineatypolynomial (x—a) is a factor of the polynomial p{x} if, p(s)=0

ption of synthetic division method
Write in Row 1, the coefficients of p(x) in the descending

Row 1.

Step I11. Write the product of 2 {multiplier} and this coefficient in
the Row 2 beneath the 2rd coefficient in Row 1, and
added, putting the sum below them in the Row 3 and so
on.

é powers of x.
%\ tep 1L Write the first coefficient in Row below its position in




After completing this unit, students will be
Find Highest Common Factor (H.C.F) a ast Common Multiple

(L.C.M) of algebraic expressions by factorizationmethod.
Know the relationship between H. C.C.M

Use division method te determine highest common factor and least
common multiple,
to

Solve real life problems rel& and LCM

Use highest common fagtor least cormmmon multiple to reduce
fractional expressio ing addition, subtraction, multiplication
and division.

Find square root algebraic expression by factorization and
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ALGEBRAIC MANIPULATION ._ %
Introduction:

Algebraic manipulationrefers to manipulation of algebraic
expressions, often into a simpler form or form which is more easily
handled and dealt with. It is one of the most basic, necessa l"

N 4 @

important skills in a problem solving of algebraic expression.
In this unit, we will discuss HCF and LCM of the algebraic '@
by factorization and division method and their applicationgn

Highest Common Factor (HCF) / Grentest Tommon
Division and Least Common Multiple {LCM,

(LCM] of Algebraic expression by Factorig
(a} Highest Common Factor (HC

For finding the HCF of the .
factors of each polynomial. The
factors. This product of comm
factorization. "

expression, first we find the
. Ke"the product of their common
factors is known as HCF by

‘Example{] Find the

meth
(i) + x%20 and ¥+ 12x + 35
i), (x¥1)7 2*-1 and £ +4x +3

Solution (i) orize the given expression x*+x - 20 and x"+12x+ 35
factors are as under:

x+x - 20 = ¥ +5x-4x-20
= x(x+ 5)-4(x+ 5)

\ =(x+5) (x- 4)
% and  x*+12x + 35 = x*+7x+5x + 35

= x(x+ 7) +5{x+7)

=+ 5) (x+7)
Common factor in both the expression is (x+ 5}
HCF = x+5

N @ g
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Solution (ii): We factorize the given expression (x + 1)%, -1 and x*+4x +3
The factors are as under:
1= (e + Dix+1)
¥-1 ={x+1}(x-1)

and x2+4x+3=x+3x+x+3 0
= x{e+ 3) +1{x+ 3) Q—~

=@+

Commeon factor in all the three expression is (x+ 1) Y‘

H.CF=x+1.

‘Examplel7] Find the H.CF of the following expressio actorization
method.

P-b g6-pb
Solution : O

B-B= (a-b)(a2+ab+b?)
b= (52 - (b2
= (@ - W)|(a2 +a2? +(B2P
= {z-b)(a+b}(a?y+ a*b}
(2 - b)(a+ D} ALy
(e - B){a + b){a¥+ b2 2gh)(a? + b2 + ab)
HCF = {a - B){a2 -5
(b} Least Common 1§ (LCM) by Factorization method
Least commod multiple (LCM} of two or more polynomials is the
expression of ledst degree which. is divisible by the given polynomials.
To find LM by Factorization we use the following formula:
Commeon factors X non commeon factors
the LCM of x’-8 and x*+x-6
ow fi.nd the factors of x'-8 and x*+x-6
x'-8 =(x)°-(2) =(x-2)(x*+2x+4)
and xz+x—6—x2+3x—2x—6— x(x+3) - 2(x+3)
= (1+3) (x-2)
Common factor = {x -2)
Non common factors = {x +3)(x™+2x+4)
LCM= Common factors X non common factors

LCM=(x-2){x"+2x+4) (x+3)=(x"-8) (x+3)
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‘Example[i7] Find the L.CM of -1, ¥'-2x"+x
Solution:  Now find the factors of ¥’-1 and ¥*-2x%+x
o 221 =0 -() (-1 (P a+1)
and -2 +x=x(?-2x+1) =x{x-1)°
% LCM= Common factors X non common factors
LCM=x{x-1)"(x*+x+1).

5.1.2 Know the Relationship between HCF and LCM g
The relation between HCF and LCM of two p(x} and

’/

gq(x} is expressed as under
HCF x LCM = p(x) X g{x
Find the HCF and LCM of the p
below, and verify the relation o
p(x) = ¥~ 5x+ 6 andg(x) = ¥*- 9
Solution:  First factorize the pol @

factors,
We have, Q >
p(x) = ¥-5r+ &

mials p(x) andg{x} given

x) and g(x) into irreducible

= - 3x
= x{’ 2(%-3)
x52)
and =1~ 9= (x-3} (x+3)
, H.CF = (x-3)
%.C.M = (x - 2){x - 3)(x + 3) = (x-2)(x*-9)
Q w, find the product of p(x) andg(x).
p(x) *q (x)= (*-5x+6) % (x’-9) -+ ()

LCM x HCF =(x-2){x -3)(x +3) x (x-3)

%\:} = (P~5x+6) % (F-9) ... (i)

From results (i) and (ii), we have
LCM % HCF = p{x} % q(x), Hence, verified.
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Find the LCM of the following polynomials by using the
formula.

p(x)= x*+14x+48 and g(x)= »* +8x+12.
Solation:  Now first we have to find the HCF of the p(x) and g(x

p(x)= x+14x+48

= K +Bx+6x +48 :
= x(x+B}H+6{x+8)
- (5+6) (+8) Ve
and qfx}= X +8x+12 o
= ¥ +6x+2x +12
= x(x+6}+2{x+6}
= (x+2) (x16) %
so, HCFofp(x)and g(x)is (x + 6).

L )

LCM = x2+14x+48 QQQ

x+6)(x Hx+6)

=

ILt‘M {x% ) (x+8). |

@ == /Ly & =2 /A &
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5.1.3 Use division method to determine highest common factor and least
common multiple .
To find the HCF of two or more algebraic expressions by division
method, the following examples will help us to understand the method.

‘Examplefly] Find the HCF by division method of the following polynomj %
20 + 7% + Ay —dand 26" + 9 + 11x + 2,
Solution:  Now, by actual division, we have,

1 ?.
2x3+7x2+4x—4) 200 4 9% + 11 42 o

D547+ dx A

2
Aga'm,. 2x°+ Tx+6 @

N 4 @

x
2x’+7’:c+6) 24° + 7% + dx—

dx+ 0
@ 3x+6
& —3xi6

0 0
@ed HCFisx +2.
intd the HCF by division method of the following polynomials;

# +2x0+1, ¥ - 1 and £+ 4+ 3,
First we find the HCF of any two expression then its HCF with

S\ third
Now, by actual division, we have,

i

2 1)x’ 14x13

+2x+1

2x+2
We take common factor 42 from 2x+2 and omnit it.

N @ g

@
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Again,

x+l

x+1) 2 +2x+1

-2+ x40
x+1

-x+1 0
(1 3|
+The HCF of x*+2x+T1and x ¥ 4x+3isx+1
Now we find HCFof x+1and x* -1
o
x+1) 2*-1
-x*tx
-
K O

0 0

¥-62+11x-6 and x*—4x+3.
Solution: -6 +11%-6 and x*4x+3
find HCF by actual division,
1
Y dx+ 3) 2 -6x2+11x-6

c —x* dx +3
\ 6y 15x -9

—60+152-9 =-3(2x*-5x+3), we omit-3.

Now multiply ¥’ ~4x+3 by 2

x+5
2x* —Bx+ 3) 2¢°-8Bx+6

-2x* +3x 5xt
5x2 -T1x+6

& = /4&%@&3/\% &
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Multiplying by 2, i.e., 10x*-22x+12,
5

2x* -5x+3) 102>~ 22x+12

~10x* 25x+15

3x-3
3x-3=3(x- l)omtEandthenagmnv.

—2x? 2x < b
—-3x+ }I
HCFE =
We kno = p(x

—6x* +11x G(x —4x+3)

ivide X¥*-6x*+11x-6 by x—l, we have,
x2-5x+6

x—l) X —6x+11x—6
—IB Iz

-5x% +11x

% -5x* +5x

\ 6x—6

% —6x £6
00

Therefore: | LCM =(x"~4x+3)(x’~5x+6).

Ve = A <<r & = \ ¥ &

é’/
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5.1.4 Solve real life problems related te HCF and LCM

g Rida has two pieces of cloth one piece is 45 inches wide and
other p]EI:E is 90 inches wide. She wants to cut both the strips of equal width.
How wide should she cuf the strips?

Solution:  This problem can be solved using HCF because she is cutti
dividing the cloth for widest possible strips.

S0,

HCF of 45 and 90 Y‘
45=3x3Ixb O
90=2x3x3x5

HCF = Product of common factors @

HCF=3x3x5 %

HCF=45

So, Rida should cut each piece es wide.
‘Example[l}] Sarfraz exercise every d Imran every 4 days. Sarfraz

and Imran both exercised today. maty days they exercise together

again?
Solution:  This problem #eﬁslo ed using least common multiple

/\i\c &

because we are trying tofind e time they will exercise, time that it will
occurs out l:he same j

/4%&@&3

uct of commeon factorsx Product of noh common factors
x2x2

=8
They will exercise together again in 8 days.

& —

=T
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I Exercise51 ®
[ e s1 S

1. Find the HCF of the following expressions by factorization method:
O 724 Aand 120757 (i) 1875, 120" and 2107 F
(i} #*-3x-18andx®+5x+6 (iv) 4¥’-9and 2" -5x+3
&) (20 8%, (4a2+dab-245") and (24-12ab+161) YQ~

(vi} **+txP+xtl and 2 +3x%+3x+1
r 3 Find the HCF of the following expressions by Qﬂwd:

()  ¥+3x+2 and 3x"-3x-6 %

(i)  2°+15¥°+31x+12 and 3x°+23"+50x

(iiiy 4x*-2+"-100%- 50 and x*+10x- - 205
(iv) *Pray-212 #4H3y+22 and X 23
3.  Find the LCM of the following ions by factorization method:

) 274%and 8lab’c’

N @ g

{iid)
{v)
(vi
4.
(i)
{ii)
{1id)
5. of the ¥*-11x+24 and x*-6x+6 is (x-3). Find the LCM.

-

CF and LCM of two expressions are (x+3) and (x*+7x*+7x-15), if

ne expression is x*+8x+15. Find the second expression.
The HCF and LCM of two polynomial of the second degree are 3x-2
and 3x3+7x2-4 respectively. Find the product of two polynomial.

8. Verify the relationship between HCF and LCM.

i.e.(HCFXLCM = p(x) 4(x)) for the polynomialp{x}=x*-8x-20and
q(x] =x’—15x+50

@
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9. A carpenter got given some free wooden planks. Some are 12cm long
and some are 18cm. He wants to cut them so that he has equal size
planks to make using them easier. What size planks should he cut them
into to avoid wasting any wood?

10.  Train A and train B stops at Hyderabad as 10:30am. Train A stops E@

12 minutes and frain B stops every 14 minutes. when do they IQ‘

together?
5.2 Basic operations on Algebraic Fractions Y\

If p(x) and g(x) are algebraic expressions and g(x) # ) is called
x

an Algebraic Fraction.
Simplest form of algebraic fraction is a frgcfion in which there is no

common factor except 1 in rlt.um:rato@e ominator. In algebraic

fraction fundamental operations (+,- carried out in the same
way as in common fractions.

In the following examples we ’ in the use of highest common
factor and least common mutltiyfe tb reduce fractional expressions in
simplest form involvin en

tal operations.
5.2.1 Use highest c oh factor and least common multiple to
reduce f expressions involving addition,
subtraction, ylfiplication and division.

: x*—x—6 1

i T ple P : 3 - 5
2x“-5x-3 dx° -1

Soluﬁg.

=6 o 1 . r=3xedr=6. 1
\g ~5x-3 4x’-1 2 —6x+x-3 (2x—1)(2x+1}
_ x(x—3)+2(x—3}+ 1
2x(x-3}+1{x-3) (2x-1)(2x+1)
_ (x—3){x+2}+ |
{(x-3)(2x+1) (2x-1)(2x+1}

where, x =3

e LAY e
VoSLLTT s el
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_ {x+2) 5 1
(2x+1) (2x-1){2x+1)
_ (x+2)2x-1)+1
(2x-1){(2x +1)

_2x" —x+dx—2+1 =2x2+3x—1 ’
(2x-1)(2x+1) 4% -1 Q—~
2 x—4
vl Simplify: —
Py x+2 2% +x-6 OE

2 x—4

Solution: —~—
x+2 2x“+x-6
_ 2 x—4
- T Lz

{xP2}(2x-3)

_kzx—ﬁ—xwl
(x+2)(2x—3)
& _ Ix-2
% 2xt+x—6
2 z
% plit: ab” +2a xb 6b+9

ab—6+2b-3a bV +2b
ab* + 2a ><1:2—61”9
ab—6+2b—3a bV +2b
ab* +2a P -6b+9 a(b® +2) b2—3b 3b+9
ah—6+2b-32 B +2  bla+2)-3a+2) Bb* +2)
_ a__ bb-3)-3(b-3)
{a+2}{b-3) b

e
=
J
(g
ra
14
&
J
@g

4

é’/
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__a (-3)p-3)
(a+2)(p-3) b

_a (b—3)(b—3)
T@i-3 b
_a(b-3) provided p +
 ba+2)

1 2
Ty SEky [ z H p — q 2(p % q}
ample{i] Simplify: =
— P r+2rs+s° 3(r+s)s O

1 2
Solution: Simplification zP —9 S 2(p+q)
re+2rs+s° 3(r+s)s
_ptap-9 . 2p+

(r+s)*
_{p+ra)p—g

providedp+ g2 0
andr+s=0

3 (i) 3, 6x+7
1 (2x+1} 3x(x+1)
2_
_ 241' 1 (IV} 2 n 3
x-—2x—=3 ¥+l x+2 x+3
10 ¥ —4x-21 L x+9
X (vi)
x+1 x?—6x-7 x+1
(vii) LY N (vii) 1 Af 1 y__3
x+1 x+2] |[x+3 ¥i_9 x+3 x=1
(ix - + : - 1

+8x+15 K+ T7x+12  xax-12

2 +Tx+12  xP+x-2 ¥ —2x-8
g2 — T X — .
=16  x*+4x+4 ) 2x+8x"+4
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5.3 Square Root of an Algebraic Expressions

5.3.1 Find square root of an algebraic expression by Factorization

and Division
We shall discuss two methods, in order to find the square roots g 'i'-

algebraic expressions.
(a} By factorization {b) By division

(a) Square Root by Factorization method.
‘Example[ij] Find square root of the expressmn 49 +81y2 by
factorization method.

Solution:  49x™+126xy+81y

72+ 2. (72)099) + O, \b
(7e+ %), O

Therefore:= J49x +126xy +81y?

= (?x+9y =7x+%
(b) Square Root by DlVlSl%@
‘ExampleliT] Find square rodt of the expression 4x* + 12¢°- 19x°- 42x + 49 by
division

Solution: Meth strated below,
2x% +3x-7
4x* +12¢°- 19%%- 42x + 49
145
+ 3x 12:°- 194%- 42x+49
+12x°+ 9%
4x2+6x- ~28%°- 42% +49
=il 28x" 42x £49
dx+6x-14 0o 0o 0

Therefore:  dx* +12x° —19x% —42x +49 = 2" + 3x-7,
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‘Example[[7] For what value of & the 36x*+ 36"+ 57x’+ 24x + a will be the
perfect square?

Solution: By division method, we have,

/ X &

62" + 3x+4

6’ 362"+ 362"+ 57x°+ 24x + 2 0
+62° + 362" Q“
12 + 3% 3650457224 x+ 4 ?‘

+3x +36x°+ 9% O
12x*+6x+4 48x"+24x + o
+4 +48x° + 24x
125 +6x+8 ‘%
Given expression will be a perf

a~16=0 =a=16,
Therefore, a =16, will make the given & mn a perfect square.

‘Examplef(}] What should be ad +4x3+10x2+5, so that it may be a
perfect square?

Solution: By division m e have,
2+ 2x+3

% &cﬁ 4x°+ 10x*+5
+yt
é’ A+ 07 +0 x+ 5
4t 42
2x2+4x+3 6"+ 0x +5
+65°+ Ox £ 9

sz+4x+6 -12x-4 or —(12x+ 4)

fivds, the perfect square will be obtained by adding 12x+4 to the given
expression.

& — /4%@&3
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L Exercise 5.3

1. Find the square root of the following algebraic expressions b
factorization method. ’

(i) 365-600y+25y7 (ii) 9% +i +6 Q‘

(i) 4xtyt - 2E Y LY (iv) 36(3 ~2x)*~40(3-

&
X
&

ZZ z
(v} (x2+%)—4(x—% 2 i) 4x2—4x+1

(vi) (- 22+ 1)(*-6749) (viid) (f®f+?x+lﬂj (¥ +5246)
2. Find the square root of the fo algebraic expressions by
division method.
() '+ 260+ 367+ 22+ 1 ¥+ 4027 + 2607+ Br+1
P 2
(i) 4x*+8>+202%+ 16x+]ﬁ& iv) 24y gy 180, 182
y* x = ¥
2 e S 2xy
(v} x*-2x43 -2+, (vi) x2+?+9z+T+2yz+6xz

(vil) (=) 2-xi2)+12 (vil) xﬁ+xi6-4(x3+xi3)+s,xaén
3. be added to 4x+ 4x*+ 17x+ 8x + 9 to make it perfect

ould be subtracted from9x®-12x"+ 4x*-18x°-12%"+ 18 to make it

rfect square?
%\ or what value of ‘m’, 9™ 122"+ 34x*+ mx + 25 will be the perfect
square?
6. For what value of ‘¢’ and “q’, the expression x*+ 8"+ 302 + px + g will
be the perfect square?

&
14
J
@9

7.
&

e

=
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Review Exercise 5

True and false questions
Read the following sentences carefully and encircle ‘T" in case of
and ‘F in case of false statement. 6

() HCFofy™-4andy-2isy-2. T
(i) HCFofa-landa’~lisa+1.

(i) LCMofz*+landx+1isa+1. ??
‘ ),’F

(iv) LCMofx*-y'and - Pisx*+ 47~

(v} HCFofa+4z+3anda’+5a+6isa+ 3, T/F

Fill in the blanks.

(i)  There are methods to b to find the HCF of
polynomials.

iy LCM x HCF of two polynormal
(i) HCF of y*- 5yand y + 6an

(iv) LCMof y2+3y+2 and Q
(v} HCFof yz— — an

Tick (+) the n:urren:t
@  HCF of 22 X - dyy iy is:
(a) 4 B 2y
(% X+ (d) {2y
(i) f (2y+3z)° and (2y+3z)% is:
Zy+3z &) (23
(2y+32)" &) (@y+3zy
HCF of x° —°and 2> +xy+y” is:
(@) xty ) ey 4y
@© xy &) ()
(iv) LCMof (x ) and(x -)is
@ {x-y ® &y
© -y ) -y

=T
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i 1 ¥y o,
Simplified form of + ;
(v} plified form o iy xz_yzls

y+1
(a) ¥’ yz (b) 22— yz

Yy Xty .

d

@ @ o Q‘
: i y 1 . v

(vi) Simplified form of 25—y Sa-y is: o

(a) 5x

25x% —y?
—5x
¥ Sx+y
T
=0 a(x+y)
(@)  ax’+ay’
(©  a(*—xy
(viti) 2 _ b,
a-b a
2 2 bZ
@ AT ® o

HCF . PxQ)
\é ® g B e

P Q
% 9 Hcr @  fF

(x} LCMof x¥*~x+1 and x° +1 is:
(a) x+1 (b} x* - x+1 () ©*+1 (d) 2 +x +1

@ < \XHh @~ \ 4 @

0 A% s fj = ¥ fc :
W ek o = 4 ANy
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& There are two methods to be used to find the HCF and LCh Q
algebraic expression C’
{i) Factorization method (i) Division method Q"

& LCM x HCF of two polynomials = product of polynomials

&  With help of LCM and HCF, addition, multiplicatio ion and

division of algebraic expression can be found.
&  There are two methods to be used to find the s%vo of algebraic

expression
{i) Square root by Factorization method
{ii) Square root Division method




L 4
&
L 4
L 4
L 4
&
L 4
k4

Recall linear equations in one variable.
Solve linear equations with rational coefficies
Reduce equations involving radicals,
{ind their solutions.
Define absolute values.
aluzes in one variable,

gualities (i.e., trichotomy, transitive,

rational coefficients.
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6.1 Linear Equations

6.1.1 Recall Linear Equation in one Variable:
If symbol of equality #—~ is involved in an open sentence then such
sentence is called an equation. Linear equations with one variab

ax+b =0, a #(, are equations where variable has an expo
which is typically not shown.

6.1.2 Solve linear equations with Rational Coefficien
The value of the unknown (variable) for which d@ equation

becomes true is called a solution or root of the eq
_'_;'J_h Ei 01 SOIVE SJC—]. 5 %

Solution:  3x—1=5
= 3x=5+ %
; O

=9 x= 2

Solution:
olution ¥ 9
2 3x o >
x+3) = 9% 3 + 9x ) (Multiplying both sides by 9,

{(x+3) =27+ Bx
6 (x+3) =27 + 5x

@ 6x+18=27+5x
% bx—5x = 27 18
Thus, the solutmn set is {9}.
Exdn Age of father is 13 times the age of his son. It will be only five
times after four years. Find their present ages.
Solution:  Let present age of son = x years,
and present age of father = 13x years,

Aecording to given condition,
1B3x+4=5(x+4)

/ X &

/4%&@&3

@&
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13x+4=5x+20]

Bx+4=20
Bx+d —4=20-4

8x=16

8x _ 16

8 8

=1

R

Hence present age of father = 13x2 = 26 years

and present age of son =2 years,
elil’] When 16 is added to % of number the r

numbet. Find the number?
Solution: Letx be the number, the accordi

1 1
16+=x=2-
+3F=23% O
= 16x+1x=zx %
3 3
E A

= 16=Z.x——x
3 3
= 16= E%k

3
% 16x3=6x
48
\ = ?=x = x=8

%3 Reduce Equations involving radicals to Simple linear Form

and find their solutions.

Equations involving radical expression of the variable are called

radical equation,

R

given condition:

For example, (3\;'? —Nt+1l= 2) and+/x = 8 are radical equations.

13 x-5x+ 4 =5x-5x+20 (Subtracting 5x from beth sides)

(Subtracting 4 from both sides)

o%

of the original

N 9 ®

N @ g
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Solution of radical equation is explained with help of the following
examples

leliil Solve: J2x+11=43 27

Solution:  «/2x+11=3x+7
Squaring on both the sides, we have,

(V2r+11) =(Va+7) Q—~:
211 = 3x47 ?,
2x-3x = 7-11 o

—x=-4

LUy

J&+11= [B(@)+7

or +8+11=+12+7
or 19=419

Thus, solution set is {4

x=4
Verification: Put x = 4 in the given equation, then, | @

g’equations

= i)~ §=">
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When 25 added to a number, the result is halved; the answer is 3 times

the original number. What is the number?

3 When a number is added to 4, the result is equal to subtracting 10 from
3 times of it. What is the number?

4,  Bilal is 6 year older than Ali, Five years from now the sum of their .%
will be 40. How old are both of them.

5. Find the Solution set of the following equations and also VQN

ANSWEL

() 6+x=7 (i) Vx-9=1
(iv) Vax+5=432-7 (v)—‘-‘?’y;u=3 {vi

(vid) /25y -50=fy-2  (viil) vx - 10/x+20=100

Define absolute values
The absolute value of a re
of x from zero, either
absolute value is nev, .
absolute value or modulus value of x is

as under:
x, whenx >0
|¥/=40, whenx=0
|-x, whenx <0

—l‘= E,\(}|=D and so on,
Vil
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6.2.2. Solve the Equations, involving absolute values in onevariable
7] Find the solution set of [5x—3-2=3
Selution:  Given that

5x-3-2=3

= |5x-3]=5 0
By the definition of modulus, we have, Q"
Bx-3=5 or 5x-3=-5

Sx=5+3 or Sxr=-5+3

5x=8 or 5x=-2

3 2
= x=-— or x=-- Q >
5 3

Thus, the solution set is {% s

Uy

Find the solution set of |5x
Solution:  Given that
5x~3+7=3 @
= |5x-3|=—4 «
The modulu +Lnumber can never be negative
;. Solution @

%] Solw =3, where, xe W,
Solution: jven

|-2=3
~3|=5

y the definition of modulus, we have,
\ 80, 5x—-3=5 or br-3=-b

= Bx=53 or Sx=-543

= bx=§ or Sx=-2
R )
oD xXx=-— or x=——
5 5
2 8
—Zand —¢ W
5 5

Thus, the solutton set is { }
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e
| -

Solution:  Given that [2y-5+2=7

plel7] Solve [2y-5/+2=7

(A

= [2y-5=7-2
= [2y-5]=5
By definition of modulus we have, ’
so, 2y-5=5 or 2y-5=-5 Q‘N
= 2y=5+5 or 2y=-5+5
= 2y=10 or 2y=0
> y=2 o y=2
S e
=> ¥=5 or y=0
Thus, The solution set is {5, 0}.
.'/. ” @)
Find the solution set of the f - equation
L [2x+1|= herexe W 3. 2—; =12
4. 2";1:8 Br=3-8-4, wherexeN 6. 5";1 ~3=8

3x+6
12

+1=3, wherexe Z 9.%=|7x+8\

Yinesr inequalities
L linear algebraic expression which contain of sign of inequality is
%\ alled linear inequality or inequation.
.1 Define inequalities (>, <) and (2, %).

The following relational operators are called inequilities.
‘<’ means less than,
‘>’ means greater than,
means less than or equal to,
means greater than or equal to.

-

IV A

Y

N

Ve <~ \<r 6= \ v @

£\
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w0

o ==

QO
&

[ .
Lt

Note: Hollow i * shows that number is not included and dark
circle ’.@ t number is included.
6.3.2 Re;@perﬁes of inequalities (frichotomy, transitive,

additi ulfiplicative).

owing are some important properties of inequalities.
ichotomy Property:
For any two real numbers ¢ and b, one and only one statement
of the following is always true.
a<ba=bora>k
(ii) Transitive Property:
For any three real numbers 4 b and. ¢
If a<bandb<c = a<c
and e>bandb>c = a>c

@ > /LW & =2 /7 X &

2= =
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{(iii) Additive Property:
For any three real numbers
ifa>bthenatc>b+c, ¥YabceR

or ifa<kthenatc<b+ec, VabceR

(iv) Multiplicative Property:
(a) Ifa>bthenac>be, VabccRandc>0
or If a<b thenac<be, Ya,b,ceR and c >0 Q‘N
(b) If a>bthenac<kc, V¥a,b,ceR andc<()
or If a<b then ac>bc, Va,b,ceR andc <D o
64 Solving linear Inequalities % '
6.4.1 Solving linear inequalities with rati coefficients.
The following examples will help us d the solution and show
on the number line.

W and show on the number

iplelly{Fine the solution set of 3x +
line

Solution:  Given that
x+1<? Ve W
Jx-1<7-1
3x<6@
x&
3

<2
the solution set is {x|xe W and x <2} ={0,1}

Th
E e Solution is represented on the number line as under:
\ <« |
5

%
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number line
Salution: Given that x—11<9-4x Yxe Z
x—11<94x
x+4x<9+11

Ix<X 0
g2

5
x<4 @E

Therefore, the solution set is {x|xe Z and x < 4} ={--

5 4 -5 -2 -1 0 1
1] Find the solution set of 2x+ @ also express it on number
line. O
Solution:  Given that
2x4+5>7 xe
This inequality expressed as under:
2x>7 =5

or 2x>2
or x>
Thus, the ionSetis {x|xe Ax>1
The solfition on number line is represented as under:
O
< > . I I
I I
]

L J

Y

I i
5 4 8 2 a4 a
k] Find the solution of 6<2x+1<11, ¥xe Z. Also express it on
number line,
Given that6<2x+1<11, Vxe Z
This inequality can be expressed as under:
-6<{2x+1) and 2x+1<I1
or —6-1<2y and 2x+1<11-1
-7<2x and 2Zx<10
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o g‘:x and x<5

Thus, the solution set is [xlxez.«—%-ﬁx-i 5} ={-3,-2,-1,0,1,2,3,4}

The solution on number line is represented as under; ’
. Q‘
four tests.
What score must be recorded on the fourt%o ave average

at least of 50?
Solution:  let score of the fourth test be x so ﬂ\a%

78+?2;-86+x >80
78+ 72 +86+x 2 320 O
236+x 2320 @

lihe
>6+x Vxe N (i) 7x—6>3x+10, Vxe R

t3.5 _4y,Vye N (iv) [2x+3|<x+2,vye N

N
% (v) [2y+8/<11,Vye R {vi) 5(2y—3) > 6(y-8),Vyc R

2. Ali scored 66 and 72 marks respectively. For his two Tests, what is the
lowest mark he must have scored for his third test If an average score
of at least 75 is required. to qualify for a bonus prize

3. Seven less than three times the sum of a number and 5 is at least 11,

Find all the number that satisfy this condition
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Review Exercise 6

1. True and false questions

Read the following sentences carefully and encircle ‘T" in case of
and ‘F' in case of false statement.
i) 2y +b =0, where a=01is linear equation. i

{iil  The solufion setof 3y—-2<7AyeNis{4,5,6,...}
(i) The solution set of \fy +1=31s {4}. %
{iv) The solution set of [4y|=8is {2, -2}. O T/F
(v) Thesolutionsetof -2<x<2,xc is {—2,@ T/F
2, Fill in the blanks,
{iy  Thesolution set of 2y =—yis

{if) The solution set of \fiy+5 = 5i
{iiiy The solution set of |x|-4 = me

{iv) The solution set of =4is
{v}  The solution set off) < <5when yeRis

3. Tick () the correct angwer
{iiy  Thesolutign se ar equation in one variable has
v

{a} One (b) Two elements.

{c} e t. (d) More than one elements
M@ =20
(6) <20
(d) >20
<4 means
{a) x<4d (b) x=4
{c} x<4or x=4 (d) x>4or x=4
{iv) The solufion set of\/g =101is
(a} (100} (b) {10}
(c) {-10) (d) {-10,10}

) y+4+2=8isa
{a}  Linear equation (b) Radical equation
{¢}  Cubicequation (d) Quadratic equation

e LAY e
VoSLLTT s el
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(vi) The solution set of 5-3y=-7 is
(2) { -4} (b) {1, 4}
() { 4} (d) {12}
(vil} The solution set of fSy+5+5=101s

(@) +4) ®)(5) U
@14] @ [4) Q—~
5yl .. v

(viil) The solution set of —‘ =5is

(@{3} &Q@

(C) {3.- -3 } }
(ix}  The solution set of |-y|=0is

(@{1} {-1}

@10} Q @1
x) x>0, y>0and x-y :

(@) x<y

@ < \XhH @~ \ 4 @
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An equation of the form ax + b = (}, where a,be R and a# 0 is called a
linear equation.

An equation having radical sign is called a radical equation ([rra
equation). In case, the radical equation have extraneous 3
verification of the solution is essential.

x, x>0 v
Ifxc Rthen, || =40, x=0 O

-x <0
If x,yc R then. %

) \xléﬂ ) [~x|=ld @) ]

(iv) |~ m (v)[x|=b thenx—

For mequa]lty we use <,> , < Q

A linear algebraic expres contain the sign of inequality is
called linear mgquahij,r

Properties of mequa.h
(i) a<bora be (Trichotomy}
(ii} 2> band . Va,b,ce (Transitive)

= gc > be and z, E, Vab,ce (Multiplication and
Gt Division Properties)



After completing this unit, students will be 2

4 Identify pair of real numbers as an ordered pair.

4» Recognize an ordered pair through different example
3} to represent a seat, located in an examination ha
3 column.

Describe rectangular/ Cartesian plane consis

ripht angle at a point ‘0.

Identify origin O and co-ordirate axes

respectively) in rectangular plane

irs of valnes satisfying a linear equaticn in two variables.
obtain the graph of a given expression.

L 4
&
L 4
L 4
L 4
L 4
L 4
L 4
L 4
L 4

Hon of the form x = a
guation of the form y = me.
gquation of the form y = mx + c.
aw a graph from the given table of values for x and y.
Solve applied real life problems.
Interpret conversion graph as a linear graph relating fo two guantities which are in
direct prepertions.
< Read a glven graph to know one quantity corresponding to another.

Read the graph for conversicn of the forms:
& Miles and kilometers,
& Actes and hertares,
@ Degrees Celstus and Fahrenheit,
4 Pakistani currency and other currencies, etc.

& Salve simultaneous lnear equations in two variables by graphical method.
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7.1 Carfesian Plane and Linear Graphs

7.1.1 ldentify pair of real number as an ordered pair.

An ordered pair is a pair of two real numbers written in fix orde
within parenthesis. It helps to locate position of any object i

dimensional space.

7.1.2 Recognize an Ordered Pair Through Different Exadiplés;
for instance, an Ordered Pair (2,3) torepresenta s ated
in an examination hall, at the intersection and 3+

column: )
Let's see the following examples in our si @ ding; because of

these examples we can recognize the positioh of an dbject through rows
and columns i.e. form an ordered pair d pair represents the
position of an object or place.

Columnl | Column 2 Column 3

Fowl |
The ordered @ o @M Qu.zp
e [——

represents the pogifio e — | s —
student in examnination | * @m: Qm @msl
hall as 2n and 3+ g | o 3

column. i ise, every |FRo 'ﬂ.,? o a3)
stude @s located with ﬂ @ X
- a urfiquie ordered pair.
" @.ﬂl\ﬂhﬁ& planned
Q in a garden at m

qual distances, then (2,
6) represents the tree
located in 2rdrow and

68 column in the
garden,




&-

7.1.3 Describe Rectangular/Cartesian Plane Consisting of Two
Number Lines Intersecting at Right Angle at a Point ‘O’.
The Cartesian (rectangular) coordinate system consists of two
real number lines that intersect at a right angle at a peint O. These $#¢
number lines define a flat surface called a Cartesian plane. 2 “

i
A
B

..;,‘I__!.I t:

7.1.4 Identify Origin ‘O’ a
Vertical axis or x-axi

inate Axis {(Horizontal and
s respectively) in Rectangular

CSordinate [T M

it is denoted by O. h IHIBiERE

the given figure the =~ *//* 3 aases
%’ talline X'Xisxaxesandthe [l |
tical line Y'Yis the y-axes of " ';".::."'.::'é': ': :::‘:‘é

% iven Cartesian plane. The point | 9
where both line meet is originofthe | &

plane that is ‘O,

@ ~u N\ 0@~ \ +
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7.1.5 Locate an Ordered pair (a,b) as a Geometrical Point in the
Rectangular Plane and recognize:
¢ ‘g’ as the x~coordinate (abscissa)
* ‘b’ as the y-coordinate {ordinate}
In general, any point in the Cartesian plane can be rep
by the ordered pair (s, b), where ‘a” is the x- co-ordinate (absci€sajlang
'Y is the y-coordinate (ordinate). Sl TN

P

To locate a point in the plane, we must know - WA

its x-coordinate, which is its horizontal — eaf 1% Vwp

distance from y-axis and the y-co-ordinate ~—  “#RMaLl e

which is its vertical distance from z-axis. WP H——+

The x-axds and y-axds divide the Cartesian § _[ Foad

plane into four quadrants named in Roman', r

numbers L, II, Il and IV. The Cartesian p @

is also known as xy-plane. SRSt 1180 (1 1 B AR
* In quadrant [, both x and y—coore positiveie x> 0and y > 0.
* In quadrant II, x-coordinate i five and y- co-ordinate {ordinate} is

positiveie. x<0and y >
* In quadrant ITI, both x and y*¢oordinate are negative i.e. x <0 and y <0,
¢ In quadrant IV, x- i is positive and y- coordinate is negative
le.x>0and y<
¢ At the origin o the origin has coordinates (0, 0).
Procedure hing a Point in the Cartesian Plane (xy-Plane)

s learn, how to plot a point in the Cartesian plane through
the fo ple. L LR
lot the point (2, 3) in the xy-plane, ——gras

origin and move 2 units to the
of y~axis and then move 3 units up

\Eam x-axis as shown in the figure. We _
ched at the point p which represents (2,3). *+ & 1 %]




‘Example[lJ] Determine abscissa and ordinate of the following points. Mention
the quadrant in which the point lies also locate the points.

i. Al 2) il B {-2,3)
i C3E.0 iv. D{0,-3)
Solution:
Scale: 5 small square = 1 unit
i.A(1,2) T

Here, the abscissa is 1 unit and ordinateis2 =~ |~
unit, since x> 0 and y > 0, so, the given point
lies in the quadrant L. R
ii. B -2, 3)

x < 0and y >0, so, the given point lies in th
quadrant II.

iii. C (3, 0)

Here, the abscissa is 3 unit and o
lies on the x-axis, i.e. right of Orig

iv. D(0, -3) "
Here, the abscissa is 0 d ofdinate is -3 units, therefore the point
[ lies on the y-axis, i.e. Below the origin.

e i

cal Shapes (line segment, triangle
- i..:..... g | Z .

7.1.6 Draw Differe
and rECtan » HAER L <E FEEH
In th classes we have studied ~*f
¢

i
about ontéht of several geometrical
shap studied how to draw them ‘7
acgdfding,to the given information. Now we —*f —

N T 8 —
T ==
¥ .

different geometrical shapes on the [ #
graphpaper by using the given points. iy T
\E 1 01 Draw a line Segﬂlmt AB whose ends i"' i‘fi:-?“.“ ;:-'—‘ s
( b are A(1,1) and B(6,5). e
od:

Scale: 5 small squares = 1 unit
First we locate the points of line on the graph paper then we join
them to obtain the line segment AB as shown in the figure.



&

/] LY & = J A

& =~

mple[i}] Draw a triangle ABC whose vertices are A (-2,1),

Method:

UNIT-7 _
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B(15) and C{4, 2).

Scale: 5 small squares = 1 unit :
First, we plot the points A, B, and C - L8 Y
on the graph paper. Then we join | b/ SN
them to get the AABC as shownin = | /]

figure.

(5,4} and D (5, 1).

Scale: 5 small squares—
Plot the points A = I SHHEE
B (5, 4), C(5, 4 s i 38

on the graph pa er

Join the po B,Bto | —I i i E
C;Ct{:l[@hl Aonthe UGG : :
grap% ich results iﬁ;ﬁp i g e Iﬁ ¥

ABCD r gle.

Draw a rectangle ABCD whoseo

7.1.7 Copstgfiction of table for pairs of values satisfying a linear

] ch

oh in two variables
be explained with the help of below example:

mple[§] Let x+y=5 be a linear equation in two variables x and y

respectively. Construct the table for some values of x and .
Given that x+y=5, which can be written as: y=5-x

Now prepare the table, put the values of x and get their
corresponding values of .

x |83 |2 |11 |0 |1 |2 |3
7 |6 |5 |4 |3 |2




I
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I Exercise71.®
\_

1, Determine x and y co-ordinate in the following points:
i A(-2,2) ii. B{5, -1) iii. C(4, 0)

iv. D(-5, -6) v. E(3, 4) vi. F(-/8, v8B)
2. Mention the quadrant in which each of the following point lies, Q-s
i AQ-1) ii. B(3,3) ifi. (z-J‘ 2,-22)
iv, D(2,4) v. E54 i F(—
3. Plot the following points A, B, Cand D in l'he xy—p
i, A(21),B(3,2), C(-3,4), D(4, 5)

il A2, 0), B(0, 2), C(3, -3}, D(-3, 3)
iii. A(D, 0}, B(-3, -3), C(5, -6), D{-6, B)
Draw a line segment AB by joining the poisfts A{4,'6) and B (-6, 8).

L

5. Draw a triangle ABC by joining the ppints ), B(-3,-6) and C(3,-2).

6. Draw a rectangle ABCD by joining the ts A{0, -1}, B(4, -3), C(8, 5) and
D4, 7).

7. Draw a square OABC by joini %.nts O(0, 0), A(5, 0), B(5, 5) and C{0,
5}

8. Draw a parallelogram whose vertices are O(0, 0), A(3, 4), B(1, -7}
and C(-2, -3).

9. Construct the tab e values of x and y of the following linear
equations.
1L xty—-2= it. 2x—y-2=4
. %( 0 iv, %(x—Zy)=—2

7.18 the Pairs of Points to Obtain the Graph of Given
ression

\ Suppose the linear equation y=2x consist of two variables. Here x

% is called independent variable and y is called the dependent variable.
Because the value of ¥ depends on the value of x.

To create a graph of the given equation we construct a table of

values for x and y, and then plot these ordered pairs on the coordinate

plane. Two paints are encugh to determine a line. However, it's always a

good idea to plot more than two points to avoid possible errors.



s

/ LY & = J A

& =~

and easy

that bestfits the tange of each variable.
w the graph of an equation we choose a scale e.g. 1 small
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x |0 (1 |2 |3 |4
y |0 |2 |4 |6 |8

By continue adding ordered pairs (x,y) in the graph where
value is the twice of the z-value. Then we draw a line 4@
points to show all of the points that are on the line. The afrowws
each end of the graph indicate that the line continues endlé
both directions. The resulting graph will look like as s

given figure. o e O

chosen in such a way that data are easy to plot
determine the numerical value for each grid unit

represents 1 unit or 2 small squares represent 1 unit etc.

lected by keeping in mind the size of the paper. Some time the

e scale is used for both x and y coordinates and some time we use
different scales for x and y coordinate depending on the value of
coordinates,



Solution:

7.1.10 Draw the Graph of:

An equation of the form y=c

An equation of the form x=a

An equation of the form y=mx
An equation of the form y=mx + ¢

\

To Draw the Graph of the Equation of the F %—c

Draw the graph of y=4,
Scale: 5 small squares = 1 unit FEEEEE

Construct table for drawing graph.
x |32 -1/0]1]2]3]...

y |44 |4 |4 |4]4/[4]..

Graph of the equation y=4is sho

A58 EEER & Ema

7 EEEE N E—
Wl W -

of the Equation of the Form x=a

thﬁaz
a the equation x=-3

To Draw
Draw the

Scale: ares = 1 unit
Cons able for drawing graph.
3 |3 [3 |3
2 |-1 |0 |1 |2

Graph of the equation is shown in
the figure.

o

@ ~u \<HFr @~ \
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7.1.10(iii) To Draw a Graph of the Equation of the Form y=mx
In the equation y=mzx, the value of y (or its y-coordinate) is
the multiple of m and the value of x, where m is constant real

number. 0

Scale: 5 small square = lunit R v (B
Construct table for drawing graph. EEEEERIEY con VB GHE

5 u

x |2 (41 |60 |1 |2
y |4 |2 |0 |2 |4

7.1.10(iv) To Draw the (,f&he Equatmn of the Form

—mx+c

n y=mxtc, where m and ¢ are any real
Slope of the line and ¢ =y-intercept of a line,
of

equation i = -2x+3.

1‘-‘ 3 small squares =1 unit SRS
Method: C ct table for drawing graph, S, () i e
<1012 (3 ... = =il .

% ¥ 7 (51311 |[1[5].. HE :
T

7.1.11 To Draw a Graph from the Given Table of {discrete) values.

In. order to draw a graph from a given. table of {discrete) values,
the values of x and y are combined in the form of the points which

are then plotted on the graph paper.
=

¢ & /4%@&/%



&-

2 |3 |4

y |1 ]2 |5 |8

Method:  From the given table, we have, A(l -1}, B(2,2), C(3, 5) and D(
s0, we plot the graph on the graph paper. Q-
Scale: 5 small squares = 1 unit

Linear e an be used to model a number of real-life
problems, ow much money you make over a time, or the
distance a clist will travel given steady rate of pedaling.
Grap these relationships on a coordinate plane can often help
Yo bout the problem and their solution.

\iﬁ@%\ﬁ

Fhe weight (y) in kg and age (x} in years of a ._.;: ik
\ person expressed by the equation y=2x+3, ~pT -/ '
% draw the age weight graph of the equation. ~ — 27 F &%
i({age} 1|2 |3 |45 .. i: __ ,
igh)| 5 [ 7 |9 |18 ]... | s
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\L Exercise 7.2 @

Construct a table for the equation given below, satisfying the pi@

values:x+y=6
2 Draw the graph from the table given below, using suitable s@‘

% 0 -1 4

¥ 2 4 5
3. Plot the graph. of:
i y=3 i x=3
iv. y=2x+y v. x=35

4.  Find the missing coordinates in the table

5.No | Equation X0 -coordinates
O [._1,
o, AR
i | _2 [
-, AR
gl y
(i) 21@ D ?
A\ ‘
4 z
4
{i 2x+y=6 1
0
Y |x-y=2 0
1 ?
\% {vi} |x-3y=6 3 Z
-1

The weight (y}in kg and age (x) in years of a person expressed by the
equation y=2x. Draw the Age - Weight graph.

@2 /LY & 2 /0
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Ayesha can drive a two-wheeler continuously at the speed of
20km/hour. Construct a distance-time graph for this situation. Through
the linear graph calculate:

a) The time taken by Ayesha to ride 100km,

b) The total distance covered by Ayesha in 3 hours. ’

7.2 Conversion Graphs %

\

721 Interpret conversion graph as a linear graph relating to tw: ties
which are in direct proportions

Here we consider the converston graph as a 1 h of two
quantities which are related in direct proportion.
We demonstrate the ordered pairs which ]ies% graph of the
equation y = x- 5, are calculated values given below table:

X 0 1 2 5
Y -5 4 -3 g
{x,y) | (0,-5) | (1L,4) | (2, XY
Locate the points on the gr e given linear equation in which for
every unit change in x ¢ alue there is proportional change in

y-coordinate value.

N @

7.2.2 Read a Given Graph to Know One Quantity Corresponding
to Another:

Consider the linear equationy=x-5

For the given values of x we can read the corresponding value of iy with
the help of: y=x -5

@
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For the given values of ¥ we can read the corresponding value of
x, by converting the equation y= x - 5 to the equation x =y + 5 and draw
the corresponding conversion graph. In the conversion graph we
express x in term of y as given below: x =y +5

y |5 |2 [3 [2 [1 |0 0
x HE 2 |3 |4 s Q“
@9 (3.0 |41 (3223|1405 v

The conversion graph of x.r.t. y is drawn on the grap % :

HEISHEE R ¢
THET S

:r" me -E ; al
5—;——|-—-—--—- -: - ;--- . ? NEEEN
TR INATT T
e N
B
I rhwe 3 2 a2 Of X
= vl I NEl IS IO SNEENEN NEE L ANENE|

7.2.3 Read the h'¥gr'conversion of the forms:
Miles and kilontejers
Acres an es
De elsius and Fahrenheit
P i Currency and other currencies, etc,
both quantities are in a relation either is increasing or
\ asing, then the graph of the relation will be the straight line

owing the levels of both quantities indicated by co-ordinate axes.

/] LY & = J A

Read the Graph for Conversion of Miles and Kilometers

Let us discuss the graph of the form of miles and kilometers, both
are the units of the distance. If the distance in miles indicated along x-
axis and the distance in kilometers along y-axis. Let's see the following
examples.

& =~



kilometer to approximately convert:
i) 2 miles to kilometers
ii) 5 miles to kilometers
iii} 3 kilometers to miles

Read the following conversion graph between miles and

iv} 7 kilometers to miles
By using given scales.

Conversion graph between miles and kilometer E
Scale: 5 small squares =1 mile along x-axis
5 small squares = 1 kilometer along y-axis @

HF H= '.' .' .::1 !"
‘.:! sasififsazias J.itt} . H

T W
I‘... 4 4b
Solution:

i} 2 milesto kilometers
the above graph as per given scale we can see
3.20 kilometers

i s to kilometers
eading the above graph as per given scale we can see
\J 5miles = & kilometers
% i} 3 kilometer to miles
By reading the above graph as per given scale we can see
3 kilometers = 1.8 miles
iv) 7 kilometer to miles
By reading the above graph as per given scale we can see
7 kilometers =4.20
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Read the Conversion of Hectares into Acres:
Let us discuss the graph of the form of Hectares and Acres, both are the
units of land area. If the distance in Hectares indicated aleng x-axis and
the distance in Acres along y-axis. Let's see the following examples
Example: Read the following conversion graph between H

and Acres to approximately convert:
i} 2 hectares to acres Q-
ii) 6 hectares to acres v
iii) 10 acres to hectares
iv) B acres to hectares o
By using given scales. %

Conversion graph between hectares and acres
Scale: 5 small sqquares = 1 hectares along x-axis %

2 small squares =1 acres along y-axis

1
1
i
| H
]
1
B W

Solu
ares to acres
\ y reading the above graph as per given scale we can see

2 hectares =5 acres
ii) 6 hectares to acres
By reading the above graph as per given scale we can see
6 hectares =15 acres
1ii) 10 acres to hectares
By reading the above graph as per given scale we can see
10 hectares =4 actes

@2 /LY & 2 /0



iv) 8 acres to hectares
By reading the above graph as per given scale we can see
8 kilometers =320

(iii) Read the Conversion graph of Degrees Celsius into Degpé®s

Fahrenheit:
Let us discuss the graph of the form of Celsius and Fahrenheit .‘Q AT
the units of temperature. If the temperature in Celslus indi along
x-axis and the temperature in Fahrenheit along y-
following examples.

Example:  Read the following conversion grap
Fahrenheit to approximately convert:

i) 1°Celsius to Fahrenheit
ii} 3¢ Celsius to Fahrenheit
iii) 36° Fahrenheit to Celsius O
iv) 37¢ Fahrenheit to Celsius
By using given scales.
Conversion graph between Celsi

Scale: 5 small squares =1 Celsiugéilo
5 small squares =1 Fa

|_,. i v |
Ll 0 1
11 EEEEL e wd BENE 2 NN {800

i

% e e
ST

Solution:

iy 1° Celsius to Fahrenheit
By reading the above graph as per given scale we can see
1° Celsius = 33.8° Fahrenheit
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ii) 3¢ Celsius to Fahrenheit
By reading the above graph as per given scale we can see
3¢ Celsius = 37.4° Fahrenheit

iii) 36 Fahrenheit to Celsius
By reading the above graph as per given scale we can see

36° Fahrenheit = 2.2¢ Celsius Q_9

iv) 370 Fahrenheit to Celsius
By reading the above graph as per given scale we can see ?5

37° Fahrenheit = 2.8¢ Celsius
{iv) Read the Currency Conversion Graph:
Example 1: Read the following conversion 51%5 dollar ($) and
Pakistant rupees (Rs) to approximately convert:
i) 2US$teRs %

ii) 5US$toRs
iif) 360 Rs to US §

iv) 720Rs to US § O
By using given scales.
Conversion graph between US to Pakistani rupees (Rs)
Scale: 5 small squares =1 US xis
5 small squares =1 along y-axis

'/
Y

el
iz {8 =
-
|
PR EYmS N
ot in B EE
-
..-.
R

Solution:
i} 2US%toRs
By reading the above graph as per given scale we can see

@2 /LY & 2 /0
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i) 5US$toRs
By reading the above graph as per given scale we can see
5% =Rs. 600

1ii) 360 Rs to US §

By reading the above graph as per given scale we can see

C
\

Rs. 720 = 6%

Rs. 360 ~3%
ivi720Rsto US § Q-
By reading the above graph as per given scale we can see Y‘

graphical method
We have already studied the su]utio af T
two variables algebraically. Now in this section we wﬂ] find the solution
of the two linear equations in

intersection of these two straight lines i the solution of these equations.
amplelij] Find the solution s

Solution:  Given equati

x 5
and : (2}
Frot& (1} and (2), we can re-write them in term of y as
er

¥=3x... 3)
y=x5.. {4
epare separate tables for each linear equation
for the equation (3} is given below:

\ x |10 [1 [2 [3 |4
y |4 |3 ]2 |1 o [

Table for the equation (4} given bellow:

\‘fﬁ@%

x |10 [1 [2 [3 [4
y |6 |5 |43 |21

@
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Now draw the straight lines by using the R
points of both the tables. 11308, 3106 ¢: RN ERNA SHAIRIE
We see that graph of the given equations T
are straight lines 1 and 2, which meets at T
the point (4, -1), i.e, & intersect Ip at the |1 [ #F N&3 100
point (4,-1}.

Thus, solution Set is {(4,-1}].

]

‘Example{i}] Find the solution set graphicall @
and y=2x-2
Solution:  The given equations a
y=2x+4 L 1)
and y=2x-2 s {2)
arate sets for each linear equation.
is given below:
1 2 3 4
& 8 10 12
is given below:
-1 0 1 2 3 4
-4 2 ( 2 4 b

/] LY & = J A

B
()
3
S
g
E.
B
g
o
o)
=
3
:

the two equations. Chinsisiseil:
We can see that straight bnes are
obtained from these equations which =«
have no common peint, It means these =~
lines don’t intersect at any point hence +—t
its solution set is empty. E
Thus, solution setis { }.

i " JH 8 BB R A N

& =~
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I Exercise73 ®
o

1. Read the given conversion graph between miles and kilometer to
approximately convert: R R 5

i) 1miles to kilometers + i

ii} 3 miles to kilometers R :

iii) 2 kilometers to miles il i A1 ) N

iv) 8 kilometers to miles E s i

By using given scales,
Conversion graph between miles and kilometer
Scale: 5 small squares = 1 mile along x-axis

5 small squares = 1 kilometer along y-axis

N\

2. Read the given conversion graph een ectares and Acres to

approximately convert: wf M
i) 2hectares to acres O
ii} 5 hectares to acres RS0 soh i s i dnmme e duach
iii) 5 acres to hectares

tv) 15 acres to hectates I
By using given scal SR A L
Conversion graph betwgfepshedtaresand acres gL 11 /4

Scale: 5small sq = along x-axis ~— =z + 0 xs et
2 small squares %1 acres along y-axis ~ «—Fr—+—+— ‘ ;

o T Hactars | A

3. Read the “gi¥erivconversion graph between Ce]slus and Fahrenhfnt to

appr convert: T T TR

Celsius to Fahrenheit i -
1.800 Celsius to Fahrenheit

\ iii) 32° Fahrenheit to Celsius i AR i A
% iv) 36.4° Fahrenheit to Celsius Fam RS R
By using given scales. g 11 e et s

51 Enasd EURE
¥
et
: i
i

LTI

o

A4
1

Conversion graph between Celsius and “adi/
Fahrenheit o fmassepsaassame:
Scale: 5 small squares = 1 Celsius along x-axis H SRR

5 small squares = 1 Fahrenheit along y-axis 2| 1 2 2 4 8 ¢

E@A’ S g ) S
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approximately convert:
i) 3 Saudiriyal toRs
ii} 5.2 Saudi riyal to Rs
iif) 150 Rs to Saudi riyal
iv) 78 Rs to Saudi riyal
By using given scales,

Conversion graph between Saudi Riyal to

Pakistani rupees (Rs)

Scale: 5 small squares =1 5audi riyal along x-axis

5 small squares = 30 Rs along y-axis

5. Solve the following simultaneous equations

i. 3x - 11 = y; x-3y=9
iii. 2x =y + 5; x=2y+1

v ty=3;x-y S%

UNIT=7

LINEAR GRAFH AND
THEIR APPLICATION

4. Read the given conversion graph Saudi Riyal and Paklstam rupees (Rs) to

T
T
r

‘.‘_;"ﬁ". - A= . ;:-:1‘
S
HEH o I .{; Lol

L LG AT B

o d-gp e o]

s BRSE BESaR IR SR

"‘*"“‘i""i“’ A ST
sEE AwEuE EmEn } TR
13 ] S R
- ==t

@hﬂ:;i method.
¥

=4; 2x - 1=5y

v, y=3x -

b; x+y=11

vi, 2x+2=y; y=x -1

viiil. 3x =

X. 3x -2y = 13; 2x+3y=13

5y-2; 3x+5y=8




Review Exercise 7

True and false question

1. Read the following sentences carefully and encircle T or F whlchever
(i}  The Cartesian plane is also called xy-plane.
(ii) In2nd quadrant both x and v coordinates are positive. "

(iiiy The point (1, -2) lies in 1#t quadrant. F
(iv) The (-3, —4) lies in the 4 quadrant. /E
2. Tick (v} the correct answer in the following; O
(i}  The point (-3, —4) is located in
(a) 1st quadrant (b} 2nd quad.ran@
{c) 3" quadrant (d) 4t quad
(i) The two coordinates axes intersec e of
(a) 45"
(c) 180°
(iif) The line y = 4 is parallel to
(a) x-axis -axis
(c) Both axes None
(iv) Thelinex=-5is par
(a) x-axis + (b} y-axis
(c) Both (d) None
(v} The 1 s a point on x-axis
(2 (— (5) (0, -5)

{©)%:5, 0) (d) (5, 0)

(vi @uﬁm set of the line =2 and x=5
(2,5} (b} (2, 5}
1\"‘l 0 {(0, 3)} @{ }

The co-ordinate axes are mutually

\ (a) Perpendicular (b} Parallel
% (c) Intersecting at 30° (d) Intersecting at 45°




&

J A

/ LY & =

& =~

L I

*e 4000

L 2R

L 2K 2K X

 UNIT-7 _
LINEAR GRAPH AND
THEIR APPLICATION

An ordered pair represents the position of a point in the Cartesian plane.
The 2-dimensional Cartesian co-ordinate system is defined by Q

perpendicular lines i.e. x-axis and y-axis. Both the axes inters

other at the specific point i.e., called origin (0, 0). 2 ?_
Plane is divided into four quadrants by the axes.

The Cartesian plane is also known as xy-plane.

In quadrant I, both x and y-coordinates are positive i.
In quadrant II, x~ co-ordinate (abscissa) is negati
(ordinate) is positive e, x <0and y > 0.

In quadrant III, both x and y- co-ordinate are

gative i.e., x<0 and y<0.

In quadrant IV, x- co-ordinate is positiveanthy- c6-ordinate is negative
ie.x>0andy<0. .
At the origin x = y =0, so the origisrtiag eentdinates (0, 0).

ordered pair (s, b}, where ‘2’
y- co-ordinate {ordinate
Graph of x = 2is parallelfo th
Graphof y=cis p
Graph of y = mx

- Co-ordinate {(abscissa) and ¥’ is the

-dXE5,



St'udent Learning Outcomes (SLOs)
After completing this unit, students will b

Solve a quadratic equation in one variable

& Factorization,

L Completing the squares.

Use methed of completing the s e the quadratic formula.

Use quadratic formula to solve quations,
Solve equations, reducible t l:lc ‘orm, of the type at+ bt + =0, Quiartic ar
Biquadratic equations,

Solve the equatl e ap(x) +—}— b, where g, b and c are rational
plx

numbers.

Solve the re equationsofthetype a(x2+i2]+b[x+l)+c=(},
X x
d ¢ are rational numbers.

onentzal equations in which the variable occurs in exponents.
equations of the typefx+afx+bH{x+c)(x+d )=k where a + b=c+d k#0.
ve the equaﬁons of the type:
ax + b} =¢x+d.
0 J(x+u)+ JE+B=/x+c}
L 2 JE2 4+ px + m)t J(22 + px + n)=q.
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and 4, b, o= R. In this form z is the coefficient of 2%, b is the doeffi
x and ¢ is the constant term.

In ax’ +bxsc= 0, if 4 = 0, then it reduces to linear a.e., bxte= 0

and if b = 0 then it reduces to the pure quadra ie, oy c= 0
Following are the examples of quadratic equations.
) at+dx1=0, (Quadratic equatie

(i) 24=0, (Pure quad @

8.1.2 Solve a quadratic equatiops ariable by
» Factorization
» Completing the sq
Here we consider ods, for the solution of the quadratic
equation.
{a) Method 1&1 ization (b) Method of completing the square.
Facto

@ Method

the standard formy)

uation}

ation
eMi) x¥*+2x-15=0 (ii) 2¢° -5x=12
+2x-15=0
1 +5x-3x-15=0
x(x+5)-3{x+5)=0
{x-3)(x+5)}=0
x-3=0 or x+5=0
x=3 or x=-5
Thus, the solution set is{-5,3}.
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2t -Bx=12
2y* -5x-12=0

2%’ —8x+3x-12=0
2x(x-4)+3{x-4)=0
(x-4)(2x+3)=0

x—4=0 or 2x3=0 Q~
x=4 or x=_—3 v
2
Thus, the solution set is {—%, 4} O

Solve the pure Quadratic eqtﬁc%hﬂform by

Solution (ii):

by 488y

factorization method:

d* —1=0
= (w10 O

= (2m-1)(2m-1)=0

ie o Im=1 & 2m=—1
1* 1
j— M= T m=—

() Meth ompleting Square.

is explained as under:
rite the equation in the standard form i.e. ax2+hx+c =10

\ ii)  Divide both the sides of the equation by leading coefficient of x* if
% in case it is not 1.

(iii}  Shift the constant term to the R.H.5.
v) Add (“"Efﬁ“‘;m o ]2 ot both sides

{v) Write the L.H.5, of the equations as a perfect square and then
simplify the RH.S.
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Take the square root of both the sides of the given equation.
Solve the resulting equation to find the solution of the equation
and then write solution set.

So]utio 2% +8x-1=0

= 2¢%48x=1 ...() Q‘a
=  xit+dx= % . (id) [By dividing equation (i) v
By addmg —x 4]2 4on both the sides in .u
we get,
X +dx+d= %+4 %

=23 +2(2)x+{2}2 = %+(2)

- 4+3\E

2
_ 44342 —4—3\5}

Thus, the solution set is ,
2 2
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:."Jl Exercise 8.1 ®
b\

1 Solve the following quadratic equations by factorization method:
(i 2 +5x+6=0 (i)} 6x°—x-1=0 (ifi) ¥ —11x+30=0

(iv) £ -2x=0  (v) x¥*-2x-15=0 (vi)12x*—41x+24=0
(vil) (x-5)°-9=0 (viii} (3x+4)’-16=0 Q—~
2, Solve each of the following by completing the square met
(i) 2P+6x+1=0 (i) (Bx+2)(x+2)=6 -2(x+1).
(iv) 24x°= ~10x+21  (v) 2(x"- 3) - 3x=2(x+3)
3. The equation 3x’+bx~ =0 has 2 as one of its
(i} What is the value of b?
(i) What is the other root of the equat1

8.2 Quadratic Formula

For equation ax’+bx+c=0,a% use the following quadratic

formula to solve it 1e “udag the formula is known as

Quadpratic formula.
8.2.1 Use method letmg the square to derive the

Quadratic F
Write the ation in the standatrd form

% By shifting constant term £ wRHS
a
bx ¢
P2t
= )

[Zi JZ on both sides of equation (ii)
a
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8.2.2 Use of Quadratic F& solve Quadratic Equations.

1] Solve by using fuadsatic formula
; —8x—3=0 (i) ¥ +x+1=0

Solution (i): S5x-3=0
Heref =5 and ¢=-3
Byusing quadratic formula

- iv‘bz 4ac

\Q (—5)+J(—5) —4(2)(-3)
4

5+./25-(-24
s g N 4( )
=5:tJ@

@ == /Ly & =2 /A &
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@
X

s0, the roots are 3 and—%

Thus, the selution set 1513 —1} O

Solution (ii): P+ x+1=0

Here, a=1,b=Tandc=1
By using quadratlc fc«rmu

—b+b —4ac

ey
et (1)2—4‘g%

- 2(1

q"\

¥ -1xi3
2 o

@s, the solution set = {_1 bis 1'J§ , =1 —1'\/5}
2 2
% \_Exercise 8.2
the

following equations by using the Quadratic Formula:
¥ —2x=15 (i) 10x*+19x-15=0 (ili) x*=-x+1

(iv) 2x=9-3 (¥) 9% =12x-49 {vi) %x2+%x—1=0

= x=

= X

(vit) 3a* —2x+2=0  (viil) 622 —x-1=0  (ix) 4x*—10x=0
() 22—1=0 o) P—6x49-0  fdi) -

=7 =S

@ s \C(rFr @~

¥+4 xéL
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8.3 Equations Reducible to Quadratic Form

There are various types of equations which are not quadratic, but can
be reduced to the quadratic form by taking suitable substitution.

8.3.1 Solve equation reducible to quadratic form of the
ax*t b’ + ¢ = 0,a # 0 i.e., quartic or bi-quadratic equs o

Consider the equationax*+bx®+c= 0, it is gua

form, ay® + by +c=0, where y=x’. The method is épliined by the
following example.

Solve the quartic equation 4x" —25x° @6 %

4x*-25x*+36=0. .. (i)
This equation can be written aso
(x*) -25x2+36=0 . . . i
By putting ¥ =x in equati
we have, %
4y2—25x2+36f%

an

Here, a=4,b=

_ ~(-28) + J(-25) - 4(4) (36)
E \yb o
Q_ﬁim_%iﬁ_mﬂ
e 2(4) 8 8
2547 25-7
N

i
4
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=12 ‘

Thus, the solution set = {12 + 3}

8.3.2 Solve equation of the type ap(x}+ —=c where a,§ Qﬁe

real numbers, a#ﬂ,where p(x} is an algebram

111 Solve 8,{3: + Jm =2

1
Solution: 8, =2 % ol
olution: x+ — {i)
Letp(x) =y = x + 3 put this vuatlon {i}, we have,
O
L
= 8 -1=
= 2 Jy-1=0
= 2 _Ay+2y-1=0
= 1 +1(2y-1)=0
= {4y+1)(2y-1)=0
=, dy+1=0 2y-1=0
' |
0 7 L=
\% when y=—l, y—;,then,
% NX+3=-= Nx+3==
ie  Squaring the on side ie  Squaring on both side
1 1
= xE3=— X+3==
16 4

=Tz =5 4
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Verification:

By puttihg x = -%in above equation By putting x%m above equation

8,/£ 431 -2 1

. ,’ﬂ +3

16
g T8 1 “
16 ’—47’+482 4 -11+12
16 4
5.1 ' 8 \E _ 1,

4 1

1 1 1 1
\2\3[1 A (3) 2
(& 3
2—-4=2 4-2=2
-2z2 D=2
\ Verified Non verified

Thus, the solution set= {— %}

?'}.ﬂ - oy @
E 2 =
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833 Solve of reciprocal equation of the type E

a(x2+lzJ+b[x+l)+c={},where ab and ¢ are rational
x x

numbers.
e

A polynomial equation is said to be a reciprocal equation, if it
un-changed when x is replaced by %

The method for solving reciprocal equatio
u(x2+xi2)+b[x+ ;]+r: 0, where g, b, c are rati bers given

below through an example

Solution: Z(xz + —]—9[
x

Letx + L. y, then x° + &%2, 50, equation (i} becomes as under, &
- :

= 2y2Q+‘1 =
= 2y 0=0
= 2y «iﬁ( 2)=0
= -2)(2y-5)=0

2y-5=0

0
5
=2 [
é y y=5
\ 1 | 1
% hen y=x+~,then using y=x+;,then

1 1
wegetx+—=2 weegetx+—=—
& X & x 2
2
= X +1=2x = i +1:E
X 2

=  x*-2x+1=0

=z =S <
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=> (x-1)° =0 2% ~5x+2=0
sy x—1=0 2x? —dx—x+2=0
= x=1 2x(x-2)-1(x—2)=0

(x-2)(2 x:; ::Q_@
ol

L R

2
Thus, the solution set = %% 2 1}@
8.3.4 Solve the Exponential Equatic@ ;hich the Variables

occurs in Exponents

Equations in which the occur in exponent, are called
exponential equations. ti such type of equation is illustrated

through an example gi :
7] solve7™** + %
7 L7 é?( o)
i & =0 (Splitting power}
o ..

78+ 250 L ()

=
\ ve equation {ii) reduces as under,
% 7y + LoaiEiie By
B y
—=
=
=
—
=

7> +7-50y =0
7y —501+7=0
7y’ —49y—y+7=0 (Factorizing)
Ty(y—'?')—l(y—?) =0

(7y-1)(y-7)=0

. B s
i % e, A
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7y-1=0
= y=> | > y=7
7
then 7% =7" y=7 then 7*=7'
£ x=-1 x=1

Thus, the solution set ={-1,1}.
8.3.5 Solve the Equations of the type (x+a)(x+b)(
where, a+b = c+d and the constant k#0.

(x+1){x+2)(x+3)(x+4)=48
(x+1){x+2)(x+3)(x+4)=48 %

By rearranging
(x+4)(x+3)(x+2){x+1)=48

(x2+4x+x+4)(x +2%43 @) 48

(o +5x+4)(x* +j<® (i)

Solution:

Let x +5x t

By substi ation (i}

= Jt+6)=48

= 4+ 6f+24=48
£ +10t-24=0

E+124-2t-24=0

H£+12)-2(¢+12)=0
% (t+12)(¢-2)=0
\ ither,

= t+12=0 t-2=0
t=-12 t=2
Substituting in equation (ii) Substituting in equation (ii)
= x? +5x=-12 x4+ 5x=2

2 +5x4+12=0 ¥ +5x-2=0
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Hete: a=1, k=5 and ¢=12, Here: a=1,b=5and ¢=-2,
L e ~b+b” - dac x_—b+~!b2 dac
2a ’ -
L. _5+./25- 48 . —5:|:J25+8 0
2 2
P _5+.23 SiJﬁ Q ’
3 2 ?‘
—5+if23 O

) _ ) _25-I-iJ2_3’5+-J2_3} Q?

Solve the following equations: %
L x*-8x*-9=0 2 x*-3x*-4=0

3, 126 —11x%+2=0 4.2x+3+6( 2 ):7
x+1 2x+3

2
2eul AL 6. 51 +52*=5+1
x?+1 2x=

2
X x
\%% 8.2 = | -5| 2 l+2=x2-1
[x+1] 5[x+1j+ **

4(—xj+4=0 10. 92 _6.3 %4 1=0

A +2'x+6—20_=0 12 {(x-1){x+5)(x +8)(x+2) =880
x—1)(x+2)(x+3)(x+4)=120 14, 7%+ 71 =50
15 (x-2)}{(x+1)(x+3)(x-4)=24

52x 5x+3

-

&

& = /4&%@&3/\% &
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84 Radical Equations

Equations involving radical expression of the variables are called Radical
Equations. Solution of the radical equations must be verified as it may

have extraneous root.

8.4.1 Solution of the equations of the type: ’
Type (i) Jax+b =cx+4d Type (i) yx+a + Jx + b c ﬂ

Type (iii)Jx2+px+m +Jx2+px+n=q O
Type {i): 1}ax+b=ax+d %

Solve ﬁ/217—x =x-7
J217-x =x-7
Squaring on both sides, we O

(J7=x Y= x-7

217-x=(x-7)° %
217 —x=2"—14x A

=
—
=
=
=
=

[
.
H

verification :x=-8
=z =2-7

\i} J217-71 =21-7 217 —(-8) =—8-7
% > 196 =14 > 225 =15
=> 14=14 — 15#-15
verified not verified
Thus, the solution set ={21}.

< A% s A <A LE
b ,:»M P o \‘E - o | <
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vx+a + vx+bh =vx+c
Solve: fx+7 +vx+2=V6x +13

Je+7 +Jx+2 =6x + 13
Squaring on both sides, we get,

(Jx+7 +Jx+2 Y= (/6x + 13) Q_@

A A S

x+7 + 2 J(x+7)(x +2x) +x+2= 6x+13,

20474242 J(2? +Tx+ 22+ 14 = 6x+13 @3
2 1’x2+9x+14 =4x+4
-.sz +9x+14 =2x+2 O'k
1/x2+9x+14 = 2{x+1)
Again Squaring on
(«.,x2+9:x+14 )&

1)

4

2
122+9x+14 = 1)2
X

L T T

x2+9x+14 X o+

x2+9;1& +
3x2-x-1Q =
382+5x-62-10 =0
%)-2(3#5) =0
Q )(3x+5) =0

U R

3x+5=0 x-2=0
\ 2
e, ¥ or X=
3
Verification;
x=—§ x=2
.Jx+'.7 +Jx+2=1;‘6x+13 Jx+? +Jx+2 =6x + 13,

o [ 5 = S w7 =i :
/§£ : @ =T TR,
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Smce—; is an extraneous root, therefore ion is x= 15,

Put y=x2— 3x, in the gi

1/xﬁ —3x+2] —

Solution:

squa.;% i
1=2 +4Jy+5+ Jy+5}2
Q\yﬂl 27 +4Jy+5+{Jy+5)

y+2l= 4+4,/y+5+y+5
4.fy+5 y+21 d-y -5

S E

J2+7 +42+2=/6(2) + 13,

4. fy+5
y+5=3
again squaring on both the sides, we have,
= y+5=9
= y=4

Put y=4 in the substitution y =x’- 3x, we have,

N

) &

N 4 @

N @ g

@
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4=x"3x,
*-3x-4=0,
x—4x + x-4=0,
x(x—4)+1{x-4)=0,
(x-4)(x+1)=0,

, x-4=0

x=4,
Verification :
For x=-1

NP =35 +21 ¥’ —3x+5=2
S -3(1)+ 2 - (1) -3(-1)+5 =2
J1+3+21-J1+345=2

¥25-9=2

5-3=2

IR

U o

J7-5x +f13-5x =3f4-2x
4. a2+ Jxt7= f6x+13

5. Vr-3x+36—x?-3x+9=3
6 V432432 +4/xt +3x+5=9




UNITS

QUADRATIC BQUATIONS

Review Exercise 8

1. Fill in the blanks
(i} A Polynomial equation in which degree of variables is

called quadratic equation.

(i) Standard form of quadratic equation is

@) ¥ +3** =1is called equation,
(iv) Solution of 3* =9is : v
(v)  Solution of ax®+bx+c=0 is ;
2. Tick (v') the correct answer o
()  Degree of quadratic equation is
(@ 1 By 2 © 43 %) 4
() Standard form of Quadratic Equation i
() ax’+bx+c=0,a#0 %!H:—D,a#[}
(© ax*+bx=0,a20 ® ax’ +bx* +c=0,a%0
(iii) The Quadratic Formula for +c=0is

~b— b —dac bt Jb% - dac
(@) ﬂ (b) = o
+ @ —b+ b +dac

2a

b) 16,4}

%} {6.,4 (d) (6,4}

y maximum roots of Quadratic Equation are

Qj B 3 @ 1 @ 4
wo linear factors of x*~15x + 56 are

\é @) (x-7)and (x+8) () (c+7) and (x-8)

(€  (x~7)and (x-8) (d) (x+7)and(x+8)
(vii) Polynomial equation, which remains unchanged when x is
replaced byl is called a/ an
x

(@)  Exponential equation (b)  Reciprocal equation
(¢)  Radical equation (d} none of these
(vili) An equation of the type of 3* +3* *+6=0is a/an

S ST k =
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(@) Exponential equation (b)  Radical equation
()  Reciprocal equation (d} none of these
(ix)  The solution set of equation 4x* —16=0 is

(a){+4] b) {4} (9 {#2} {d)noneofth
(x}  Anequation of the form 2x* —3x® +7x% —3x+2 =0is calle

(@) Reciprocal equation Radical equ
(¢  Exponential equation none of
3. True and false questions 6
Read the following sentences carefully and en-ci case of true

and ‘F’ in case of false statement,

(i}  Every quadratic equation can be solved by factorization.
d :""' T/F

(i)  Every Quartic equation has twofoots T/F
(iii) Every cubic equation has - ots T/F
(iv) m®+bx + ¢ =0is called the'quadfatic equation in x if

a=0 and b, ¢ are real % T/F
(viii) Extraneous roots quation. T/F
(ix) Extraneous rootsdo nét satisfy the equation, T/F

(x}  Inthe Qua tion the highest exponent of the
i : T/F

ﬁl equation in which degree of a variable is 2, called

equanon.
bx +¢=10,a#),a b, ¢ are real numbers is called standard form of
\ dratic equation.

bt —dac

Formula for quadratic equation ax’+ bx + c=0,a #0 is x= 5
a

¢ Inexponential equations, variables occur in exponents.

® An equation involving expression under the radical sign is called a

radical equation.



Understand the following theorems along
solve allied problems.

triangles are congruent.

If two angles of a triangle nt then the sides opposite to them are also
congruent.

In the correspond o o triangles, if three sides of one triangle are
congruent to the ¢orr ing three sides of the other, the two triangles are

congruent ar similar es
If in the correspondence of two right angled triangles, the hypotenuse and one side
ara'congruent to the hypotenuse and the corresponding side of the other,
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Introduction

A triangle has six elements, three sides and three angles. If we are given two
triangles ABC and PQR, we can associate their vertices to esfablish a (1 -1
correspondence between the sides and angles of these triangles in six de':E

way given as under:

/Q\/(L\Q‘{~

In the correspondence AABC & APQR it mea
iy zAesP (ZA corrasponds to
iy £Beo 2 (£B comaspun
(iiiy 2Ce R {£Ccorresp
(iv) ABoPQ

() BLo@R

(vii CAeRP

B

Congruent triangles
v

“Samengss ofgiZe and shape” in the
mathematics ¢ congruence.
T ars have different colours and

their position Is different in the given figures.

L‘ ve same size and shape. These

e said to be congruent. If we keep

%{M& of one car on the other car then
two will overlap each other.

E/ ACTIVITY
Exploration

Can you identify any congruent figures or objects in your classroom er school?
Make a list of these congruent figures by drawing or taking photos.
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Two triangles are said to be congruent if their corresponding angles and g
sides are congruent,
Let's see the figures.

These two triangles ABC and DEF are congruent a.nd
AABC=  ADEF

The AABC and ADEF having their corresponding s d angles are

equal, in measure.

Note: Following results are useful.
(i} Identity congruence i.e AAB(
(i) Symmetric property i.e SABE =1
(ifify Transitive property oruence, if

ce of two triangles, if one side and any two
e congruent to the corresponding sides and
o triangles are congruent.

&
V

U

In AABC © APQR, then
£B = 20Q,mBC = mQR,
and £A = /P,

To prove:
AABC = APQR

=7 =S
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Construction:
Suppose, AB  PQtake a point P’ on PQ such that AB = P'Q.
Join P to R,

Proof: .

7
4
©
Y
!
O
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L\_ Exercise 9.1 @

1. Inthe given figure, mAB=mCBand SA=,/C
prove that AABD = ACBE

2. From a point on the line bisector of an angle
perpendiculars are drawn to the arms
angle. Prove that these perpendicul

equal in measure. O

A D
3. In the given figure, w CE = ABDE, such
mAC mBD =3 3x +1)°, mcE = E
3y —2)° and T T
meB = (x +3 ) ind the values of x and y.

n ﬁgu_re_, E B P
= APQR, such that;

= {6x + 1)om, mEF =8cm,

%ﬂnd m RQ= (5y - 7)cm

and mPQ = (10x - 19)em.
Find the values of x and y.
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Theorem 9.1.2

If two angles of a triangle are congruent, then the sides opposite to them
are also congruent. B
Given:

In AABC,

We have, Z/B=/C
To prove:

AB=zAC

Construction: Draw AD the bisector of ZA,
meeting BC at point D.
Proof:

Q.ED

: ™)
<

L @tﬂaﬂg}e in which m2A=35° and m<B=100°, BD 1 AC. Prove that
an isosceles triangle,
the bisector of an angle of a triangle is perpendicular to its opposite

side, then the triangle is an isosceles triangle.

3. ABCisa triangle in which m£A = 25°, msB =45° and CD 1 AB, Prove that
ADBC is an isosceles A.

@ =2 /L & = /S

. ?;- < - ety ; Yo
¥ % é&
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Theorem 9.1.3
In a correspondence of two triangles, if three sides of cne triangle are

congruent to the corresponding three sides of the other, the two triangles are

congruent. A
Proof:

C

@ S \ X @ < \ +

Given:

In AABC <> ADEF
AB=DE,BC2FF and CA=FDP
To prove that: AABC < ADEF FO
Construction: &Ippﬂseﬁgreatestﬂfaﬂ@esidesof AABC. Construct AGEF
such that:

i. PointG
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Q.ED
Corollary: The angles of an equilateral triang @ also equal in measurement.

IR (2t @
Exe..q )

1. ABCis an isosceles txi
bisects ZA and BG.

2. ABCand DB sosceles triangles on the same side of a common
base BC. Prdvethat AD is the right bisector of BC.

3. PORS if\a square. X,Y and Z are the mid-points of PQ, QRand
RS respeftively. Prove that APXY= ASZY.

\eo

. D is the mid-point of base BC. Prove that AD
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Theorem 9.1.4
ondence of two right-angled triangles, the hypotenuse
congruent to the hypotenuse and the corresponding

the triangles are congruent (H.S=H.S),
c ' QO &

" o0
(rt £s) AC = DF (Hyp) and]?;%

ADEF
DEto point G such . Then join F and G.
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\ Exercise 9.4 &

The perpendiculars from the vertices of the base to opposite sides of ai

1. Prove that:

/ X &

isoceles triangle are congruent.
2. Prove that, if the bisector of an angle of a triangle bisects its opposi

then the triangle will be an isosceles triangle.
3. Prove that, in an equilateral triangle any two median are con
4, Prove that the median bisecting the base of an isosceles tyidhy
vertical angle and is perpendicular to the base.
5. Prove that if three altitudes of a triangle are congrdentptheh the triangle
is equilatera

. If AABC = ADEF, m<F is equal to

Ay G0
B. ¢ 0
C. 3
D 20°
c B F
2. Identify true and fa ent in the following;:
(i} Thesum measure of all angles in an quadrilateral is 360°,
(if) Thesunfo easure of all angles in a triangle is 270°,
(ifl) Inanequilateral triangle, angles are of the same measurement,
(iv} are two right angles in a trajiangle.
i sceles triangle, corresponding angles and correspoinding

Jj L% & =2

are equal in measure.

In AABC & ADEF, then AC corresponds to
In AKLM < APQR, then £MKL corresponds to
(i) Inan isosceles triangle, the base angle are
(iv) If the mesure of each of the angles of a triangle is 60°, then the
triangle is
(v} In a right-angled tnangle side opposite to right angle is called

The sum of the measures of acute angle of a right triangle




i)

4, Encircle the corresponding letters a,b,c or d for correct answer:
(i ~ Which of the following is not a sufficent condition for congurence
of two triangles?
@) ASA=ASA b HSH=HSH

€ SAA=S5AA (d AAA=AAA
(ii) In AABC, if A = #B, then the bisector of angle di\Q‘
B

triangle into congruent triangles:

{a) <A ® <

{c) <C (d) any on@ gles.
(iii) The diagonal of ____ does not divide it int congruent

triangles:

{a}  Rectangle (b) Traj

{¢) Parallogram xquare

{iv] How many acute angles are ther
@ 1

3 ' : te angled triangle?
2
o 0

. not more than 2.

In this unit we sta ﬁ*lwed the following theorem:
¢ Inany correspon two traingles, if one side and any two angles
of one tramgl ent ti the corresponding side and angles of the
other, the two t es are congruent. (AS.A. = ASA)
& Iftwo anglesof a traingles Are congruent, then the side opposite to them
S ent.

respondence of two traingles, if three sides of two traingles are

grught to the corresponding three sides of other, then the two

gles are congruent (5.5.5 = 5.5.5).

the correspendence of the two right-angled traingles the hypotenuse
and one side of one traingles are congruent to the hypotenuse and the
corresponding side of other, then the traingles are congruent. (H.S = H.5).

# Two traingles are said ti be congruent, if there exists a correspondence
beteew them such that all the corresponding sides and traingles are
congruent.(5.5.5).
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Student Learning Qutcomes (SLOs)
After completing this unit, students will be able to:

% Understand the following theorems along with their corollaries and apply
them to solve allied problems.
a} Ina parallelogram:
® The opposite sides are congruent,
& The opposites angles are congruent,
% The diagonals bisect each other.

If two opposite sides of a quadrilateral are congruent and parallel, it
is a parallelogram,

The line segments joining the midpoints of two sides of a friangle, is
parallel to the third side and it is equal to aone half of its length.

The medians of a triangle are concurrent and their point of
concurrency is the point of trisection of each median

If three or more parallel lines make congruent intercepts on the
transversal, they also intercept congruent segments on any other
line that cuts them.
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After completing this unit, students will be able

@ Understand the following theoremns aln:meir corollaries and apply

them to solve allied problems,

< Any point on the right blsector ent is equidistant from its end
points.

Any peint equidistant from pomts of a line segment is on its right
bisector.

The right bi @ ides of a triangle are concurrent.
Any pomt n ctor of an angle is equidistant from its arms,

ide an angle, equidistant from its arms, is on its bisector.

ors of the angles of a triangle are concurrent.




UNIT-11
LINE BISECTORS ANDY

ANGLE BISECTORS

We will discuss here the theorems and problems related te line
bisector and angle bisector.
Definitions:

i) Bisector of a line segment.

A line, ray or segment is called bisector
which cuts anotherline segment into
two equal parts. -

For example, in the given figure, a
bisector of a line segment AB is a line ‘L’ %&es through the mid-

point ‘0’ of the AB. O
ii)  Right bisector of a line segment.

A right bisector of line se be i
defined asa line whi a line
segment at 90 degrees.

For example, i figure, CD is )
perpendicul ine segment AB and
it passes thro s mid-peint ‘(Y. Then D

i of an angle.
\ line or ray or line segment is called a

bisector of an angle or angle bisector, if it
divides the angle into two equal angles.

In the given figure, BDis an angle bisector

of £CBA. BD divides <£CBA into two
equal angles 21 and Z2ie. Zl=/2.




Theorem 11.1.1

intersecting it at O. P is any point on CD.

Prove that:
Any point on the right bisector of a line E
segment is equidistant from its end points. ’
Given: 3 Q-
CD s the right bisector of AB
B

To Prove: AP=BP, i.e. P is equidistant from A

A
and B. 4 | D
Proof:

@ S \ X @ < \ +
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Theorem. 11.1.2
Prove that:

Any point equidistant from end points of a line segment is on the right
bisector of it. (Converse of the theorem 11,1} C

Given: Q
A and B are two fixed points and Pis a ?

moving point such that PA = PB
To Prove: O

P lies on the right bisector of AB. 2]

A (8] B
Construction:

Bisect AB at O, Join points P and O.

Proof:

\ |

@ =2 /L & = /S



1. Prove that the point of intersection of the right bisector of any two
sides of a triangle is equidistance from all the vertices of the triangl

4 Prove that the centre of the circle is on the right bisectors of e

chords,
3. Where will be the centre of a circle passing through ]]Jnea.r
points and why?

4, If two circles intersect each other at points A cl prove that the
line passing through their centres will be t bisector of AB,

5, Three markets A, B and C are not on . The business men

o) E! iﬁ at such a place which is

k Exercise 11.1 ®

of these markets want to constru

equidistant from these mark er/deciding the place of Masjid,

prove that this place is equi om all the three markets.

Theorem 11.1.3
Prove that:

The right bliﬂ e sides of a triangle are concurrent.
A

Given: %
To Pro 4
e rlght bisectors of the sides are

Cnnstruchon.

DrawNO, MO, the right bisectors of AB and
AC meeting in O. Bisect BCat P. Draw OP, OA, OB, OC.
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ANGLE BISECTORS

% Exercise "1.2

1. Prove that in an acute @ circumcenter falls in the interior of

the triangle.

2. Prove that the ri isectors of the four sides of an isosceles trapezium

dl'€¢ CONCUTTEL.

3. Prove that the altitudes of a triangle are concurrent.

%



Theorem 11.1.4
Prove that:

Any point on the bisector of an angle is equidistant from its arms.
Given:

—

BD is the bisector of ZABC. P is

anypointonﬂ_ﬁﬁ and PR are

— —
perpendiculars on BA and BC
respectively,

B
To prove: Q
PQ=FR (i.e. point Pis equidista and BC)

Proof:



=7
.,
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Theorem 11.1.5
Prove that:

of it. {Converse of Theorem 11.4)

Given:

P is any point of BD equidistant from
the arms BA and BC of ZABC, i.e.
PQ=PR and PQ L BA and PR L BC.

To Prove:

Proof:



Theorem. 11.1.6
Prove that:

The bisectors of the angle of a triangle are concurrent.

Given:

In AABC, BE and CF are the
bisectors of ZB and £C respectively
which intersect each other at point (¥,

To Prove:

The bisectors of £A, £B and £C are concurren
Construction:

OO

Draw OF 1 AB and OD L BC.

Proof:

@ S \ X @ < \ +



i Exercise 11.3 o

1. Two isosceles triangles have a common base, prove that the line

joining vertices bisects the common base at right angle. ’!

2. If the bisector of an angle of a triangle bisects the oppomte side,
that triangle is an isosceles.

3. In an isosceles AABC, mAB = mAC. Prove that the perpen m
the vertices B and C to their opposite sides are equal.

4. Median of a triangle is a line segment joining the mid t of side to
the opposite vertex. Prove that medians of an eg trlangle are

0

congruent.

Review Exercise 11

. Prove that, if two altitudes of a triangle ate
an isosceles.
2. Prove that, a point in the interior g
the three sides’ lies on the bisectar of a
3. Write ‘T” for True and ‘F -- Ez

statements
1} Bisection of side m e divide the given side into two parts.
ii) In a right an osvceles triangle each angle on the base is
of 45°.

ent, the triangle is

angle is an equidistant from all
the three angles of the triangle.
front of each of the following

(iii) Triangle nt sides has congruent angles.
4, Choose the’cortect Option:
{i) There acute angles in an acute angled triangle.

[e:]

(b) Two (c) Three  {d) Nene
equidistant from the end points of a line segment is on the
of it.
{a} Right bisector {b) Perpendicular
{c) Centre {d) Mid-point
of the sides of an acute angled triangle intersect each other
inside the triangle.

Ea; P:;rpendim.tla: Ezg The right bisector
¢} Obtuse Acute
(v)The bisector of the angles of a triangle are :

{a} Concurrent {b) Collinear

{c) Do not interest {d) Unequal




¢ & & &

A bisector of a line segment divides the line segment into two equa

parts ’
Right bisector cuts the line segment into two equal parts at 90°,

Any point on the right bisector of a line segment is equidista% its
end points.

Any point is equidistant from the points of a l\%'nent is on its
right bisector.

The right bisectors of the sides of a

N 4 @

Any point on the bisector of an an

Any point inside an angle, eq m. its arms, is on. its bisector.
The bisectors of the angl. e are concurrent.

N @ g

J



After completing this unit, stadents will be

& If two sides of a triangle are unequal i e longer side has an angle of
greater measure opposite to it,

& If two angles of a triangle are in measure, the side opposite to the greater
angle is longer than the side & e smaller angle.

The sum of the lengths of worsides of a triangle is preater than the lenpth of

the third side,
From a point, o @n&, the perpendicular is the shortest distance from the

point to the h&




UNIT-12
SIDES AND ANGLES OF A TRIANGLE

In this unit we will studies the theorems related to the sides and angles
of the friangle along with their corollaries and apply them to solve the allied

problems.
12.1 Sides and Angles of a Triangle
Theorem 12.1.1 v
Prove that:
If two sides of a triangle are unequal in len r s1de has an

angle of greater measure opposite to it.

Given:
In AABC, mBC >m AC.
To Prove:
msA>m/B
Construction:

From BC cut
Join A an

X
&
J
&
4
| vV
s
J
(L



UNIT-12
SIDES AND ANGLES OF A TRIANGLE

Following example will help to understand the above theorem.

A
Example: Prove that in a scalene triangle,
the angle opposite to the largest

side is of measure greater than Q
60°.

Given; O
In AABC, with, mAC > mAB and mAC > mBC, @

To Prove: \E
Rox

\\'-\_

e = / <% & = 7/ <



UNIT-12
SIDES AND ANGLES OF A TRIANGLE

Theorem 12.1.2

Prove that if two angles of a triangle are unequal in measure, the side
opposite to the greater angle is longer than the side opposite to the smaller

angle. A
Given: Q_~
InAABC, ms/B>»msC
To Prove:
mAC > mAB
Construction: s
Make /ABM= /C, Draw BN, of /MBC,ie.
m/1=m"2.
Proof:

% Q.ED

%a\aﬂes:
- The hypotenuse of a right angle is longer than each of the other two
sides.

2. In an obtuse angled triangle, the side opposite to the obtuse angle is
longer than each of the other two sides.

b
&
J
(g
i
14
v
J
(L



Theorem 12.1.3

length of the third side.
Given:

AABC
To Prove:

i} mAB+mAC >mBC

iy  mAB+mBC >mCA

iii) mAC+mBC >mAB
Construction:

Proof:

g
¥

e = / <% & = 7/ <

T S
Produce BA to D, making AD= AC. Draw$

The following example will help to understand the above theorem.

UNIT-12
SIDES AND ANGLES OF A TRIANGLE

The sum of the lengths of any two sides of a triangle is greater than the

D

QO

SN S %ﬁm .
S & S e S



UNIT-12

SIDES AND ANGLES OF A TRIANGLE

(i) 3cem,4cmand 5cm (ii) 4 cm, 5 cm and 4.5 cm
(iii) 60 mm, 80 mm and 10 cm (iv} 3 e, 4 cm and 10 em
Solution:

(j 3em4dcmandSem
Since,3+4>5,3+5>4and 4 +5>3 Q—~
» the sum of the two sides of greater than the 3 sid
Thus, the given set of lengths form a triangle. Oi

(iif 4cm,5cmand4.5an
Since,4+5> 45,5 +4.5>4and 4.5 + 3>4 @
Thus, the given set of lengths form a gle.
(iii) 60 mm, 80 mm and 10 cm %

Since,l(}mm=1cmso,6{)mm d80mm=8cm
Now,6+8>10,6+10>8 andalsef +10>6

following sets of lengths of the sides form a triangle:
(i) 2cm, 4 cm ) S55uanS5cmand%5cam

(i) ZCH\&%CH‘L
ince, 2+ <7, 4+7>2and 7+ 2> 4

this type of set of lengths cannot form a triangle.
(i

cm, 5 cm and 9.5 cm
ince, 5.5+5>%.5,5+95>55and 95+ 55>5
Thus, the given set of lengths form a triangle.

o errm

If a=3cm

b=4cm

c=5cm

then AABC can be formed or not,

L) Ny )
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e = / < é = / L &
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UNIT-12

@ ' SIDES AND ANGLES OF A TRIANGLE

Theorem 12.1.4: Prove that:

From a point, outside a line, the perpendicular is the shortest distance
from the point to the line.
Given: c

From a point C, CDis drawn Q
perpendicular to AB meeting it in D Q
and CE is any other segment meeting v

AB inE.
To Prove:

mCD < mCE A E B
Proof:

QED

Corol
\ . The distance between a line and point {on a line} is zero.

8 5.-' T == - -:}
&# L %}



UNIT-12
SIDES AND ANGLES OF A TRIANGLE

- : ﬁ'
b Exercise 12.1

1. Ois aninterior point of the AABC,

Show that: mOA + mOB + m0C > = (mAB + mBC + mCA).

2, InAABC, msB = 70° and m2C = 45° Which of the sides of

%gle
is longest?
3. In AABC, msA = 55° and m£B = 65°, which of the sie triangle

is smallest?

Review Exercise 12

Tick {¥) Trite or False from the b
is greater than the third side.

fo]?; -

(i) Sum of the two sidesof a
T/F
(iiy The difference of a triangle is larger than the
third side. T/F
(iii) Exterior poi ﬂt is the coincident or that line. T /F
(iv) Ina ng gle the largest angle is of 100°, T/F
(v} on a line always makes and angle of 90°.T /F
2 Fill in th anks to make the sentences true sentences.
arn nght angled triangle, is the longest side of the
é a nght angled triangle, sum of the measures of the sides
containing right angles is than the measure of the
hypotenuse.
(i) In AABC, msA = 50° and msB = 30°. Side will be
longer than its other sides,
(iv) Length of diagonal of any quadrilateral is than the sum of the

measures of its two adjacent sides.

\V

G

A 4

\“fﬁ@%

@
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\S point to the line.

UNIT-12

SIDES AND ANGLES OF A TRIANGLE

Tick (') the correct answer.

{i}  Measure of one side of an equilateral triangle is 6 cm,

then the length of its median is Sem.
a)  less than b)  greater than 0
c) equal to d)  none of the abQ-u

{iiy Perimeter of a rectangle is 22cm, then the length of i?*
diagonal is 1lem,

a)  equalto
c) less than

b) @
d; | none of the above

If two sides of a triangle al in length, the longer side has an
angle of greater measure oppbsite to it.

If two angles of are unequal in measure, the side opposite to

the greater than the side opposite to the smaller angle.
The sum ofath&gths of any two sides of a triangle is greater than the
length,of e third side,

F int, outside a line, the perpendicular is the shortest distance




After completing this nnit, students will be ab

Construct a friangle having given:
# Two sides and the induded angle
Omne side and two of the angles

&
# Two of ils sides and the an; site to ome of them, {with all the
three possibilities) @

Angle bisectors, «

triangle and verify their given concurrency
ea to a given quadrilateral.
in atea to a given triangle.




UNIT-13
FRACTICAL GEOMETRY — TRIANGLES

13.1 Construction of a Triangle

13.1.1 Construct a triangle having given:

¢ Two sides and included angles.
+ One side and two angles.
s Two of its sides and the angle apposite to one of them. With
possibilities,
When two sides and the included angle are given. ?‘

Construct a triangle ABC in which

o mﬁzé.ﬁcm,mA_C:S.ZmnandmZB:@
Construction:

i) Draw the line segment AB of measu:

4.8 cm.
i} At point A, draw on angle

measure 75°%, §

iii) Cut AC of measure 3.2 cm %

iv) Draw BC o

Thus AABC is the IE% jangle. A 48 em
When one side and are given.

a triangle AXYZ in which

=55em, m/A =75 and m/B =40
X

. Y

the line segment AB of C
e 5.5 em,
t point A, draw on angle XAB of
measure 75°.
i} At point B draw an angle YBA of

measure 40°, such that BY cuts AX at

point C.

Thus AABC is the required S

triangle. A 55em B

o A
= 5 & E



UNIT-13
FRACTICAL GEOMELRY — TRIANGLES

‘Example[i’] Construct a triangle AXYZ in which
m/ A =65, m/B=40° and mBC =58cm,

Consiruction:

We know that in AABC

L A+msB+nsB =180F

Here m/A=65° and nyB=4AlF

So, mZC=18(° —(m,ZA +m£B)

= 180° - (65° + 40°)
— 180°— 105°

mBC=>5.8cm, ms/B=40° and msC=75
i} Draw BC of measure 5.8 cm. O
ii)y Draw an angle XAB=40°, at poin

iii) Draw m/Y CB=75, at point
iv) Rays BX and CY intersect T at point A,
Thus AABC is the r. d e.
Two of its sides and pposite to one of them, With all three

possibilities.
C tri&:riangle ABC in which
%40: mBC =3.7 cm and mAB =53cm

Construc @
i wAB of measure 5.3 e

int A, draw Z/BAX of measure

=77 Q ’
We now construct the triangle with |

i) With center B and radius 3.7 cm, draw
an arc which cuts AX at point C and
.

iv) Draw BC and BC
AABC and AABC are the required
riangle; A 55 cm B

et e £ > ’ £
@ %*’ oy 5 @g %




S

/4%@&/%

& —

el ol

‘Example[i}] Construct a triangle DEF when

__Case n
“Exam -'_1@ Construct a triangle PQR wheO

UNIT-13
FRACTICAL GEOMETRY — TRIANGLES

mDE=5.6cm, mDF = 2.5¢m and m/E = 30°
Construction:
i} Draw a line segment DE of measure 5.6 cm

i) Draw and angle DEX of measure 40° X Q_~:

at point E.
iii) With D as a center draw an arc of v
radius 2.5 cm, which does not cut

EX at any point. In this case no &
friangle can be  constructed
satisfying the given data. D 6 cm

mPR = QR =4.7cm and m/P =55

Construction:
i} Draw a line segment PR *ure 4.7

ii) Draw and angle £ measure 55° at
point P.
iii) With poin er draw an arc of
radius 4 7 cuts EX at point .
i¥) Join

AP reqmred triangle. P 4.7 cm R

ve case ], case Il and case III are called ambiguous cases.

Note:?
\ x Exercise 13.1 @

Construct APQR such that, mPQ = mQR = 4.6 cm and m£Q = 35°
Construct AABC such that, mAB = mAC =5.1 cm and m£A = 65°
Construct ALMN such that, mLM =3.7 cm, mMN =25 cm and £M = 50°
Construct AABC such that, mAB = 3.5em, mBC =2.7 cm and £B = 110°
Construct AXYZ such that, mXY =4.1 cm, #YZ =5 cm and 27 = 80°




G

UNIT-13

PFRACTICAL GEOMELRY — TRIANGLES

6.  Construct the ADEF, ALMN and AABC in the following. %
(i) mDE =5cm, mZD = 45° and , m£E = 60°
(i) mLM = 6cm, mZ L = 75° and , msM = 45°
(i)  mBC=5.8cm, m£A=30°and , mZB = 45°
7. Construct a AABC, when lengths of two of its sides and measure of{z '
angle opposite one of the side is given as under:
(i) mAC = 4.5cm, mBC = 4.1cm and mZB =75° Q‘“
(i)  mBC=>5cm, mAB =55 cmand m2C =70° Y‘
(iii)  mAB =5cm, mBC =55cm and mZA = 45°
13.1.2 Draw
*  Angle bisectors @
¢«  Altitudes %
»  Perpendicular bisectors
. Medians O

_(1) Draw the angle bisector of a gi angle

Gmm:

ABC is a triangle £ &déc are its
angles.
Required: < :

Construction:

i) Draw the triangle ABC.
ii a center draw anarcof any g /[ J i

v) Join point P to B and produce it.

£ —
vi} Repeat steps {ii) to (v) to draw CQ and AR the bisectors of ZC and

Draw bisectors of angl A

To draw bi ZBand ZC.

N\ @ 3

tersecting the sides BC and BA at

L and M.

point L as a center and draw an arc of any radius.

ow take point M as a center and with the same radius draw another
arc, which cuts the pervious arc at point P,

BP is the bisector of ZB.

@

ZA respectively.




7

(ii) Draw the altitudes of a given triangle

Given:
A AABC
Required:
To draw altitudes of the AABC.
Construction:
i) Draw the triangle ABC.
ii) Take point A as center and draw an
arc of suitable radius, which cuts BC
at points D and E.
iti) From D as center, draw an arc of

iv) Again from point E draw ano

of same radius, cutting first t E.
v) Join the points A and F.
Then AP is the altitud
vi) Repeat the steps

radius more than 1mﬁ.

the perpendicular bisector of
sides of a triangle ABC.

To draw perpendicular bisectors of the
sides AB, BC and CA.
Construction:
i) Draw the triangle ABC.

ii) To draw perpendicular bisector of the

2 5 = 3 %
&#’ ) %}

UNIT-13
FRACTICAL GEOMETRY — TRIANGLES

O

E C

4

F intersects BC at point P,
& AABC from the vertex A.
} and draw BQ and CR, the altitudes of
B and C, respectively.

are the feet of these altitudes.




G

UNIT-13 e, 2,
FRACTICAL GEOMELRY — TRIANGLES . ' i

side E, with. B as a center and radius more than half of ﬁ, draw

arcs on either sides of AB.
iii) Now with A as a center and with the same radius, draw arcs on either

\V

sides of E, cutting previous arcs at P and Q.
iv) Join P and Q.
PQ is the perpendicular bisector of the AB.
v) Repeat the steps (i) to (iv) and draw ST and LM, the p
bisectors of BC and AC, respectively.
Hence PQ,ST and LM are the required perpen%@ctm‘ of the

sides AB, BC and AC, respectively, of the AABC.

A 4

{(iv} Draw the median of a given triang

N\ X @ 3

Examplel® Take any triangle ABC and dt nedians of this triangle.
Given:
s N *
Required: @
To draw medians of th
Construction: ¥
i} Draw the trian, C
ii) Bisect the si MNEC and AC at
points DAE and I respectively.
iii) Joi toFand Cto D.
B E C

may be noted that medians of every triangle are concurrent (ie.,
%1 et in one point) and their point of concurrency, called centroid, divides
each of themin2: 1.
By actual measurement it can be proved that
mAG mBG mCG 2
mGE mGF mGD 1

@

. .:..-ﬁﬂ""w S /%,__E <\% @:



a Exercise 13.2 i
b

1.  Take a A and draw the medians and prove that they are concurrent,
2.  Take a A and draw the altitudes and prove that they are concurrent.

3.  Take a A and draw the internal bisectors of angles and prove tth

are concurrent.

4,  Construct a triangle ABC in which mBC = 6 cm, m@&
and mAB =5 cm, draw the bisectors of angle A and B.

5.  Construct a triangle PQR in which mPQ = 5.7cm,
mPR = 4.4 cm, draw the altitudes from vertex R and

6.  Construct a triangle STU in which £T = 60°, L%
Find the perpendicular bisectors of the sideg of
they are concurrent.

7. Construct a right triangle ABC in
mCB =5 cm. Draw the medians of th

8. Construct the following AXYZ.
that they are concurrent.
() mYZ=ddem, meY = 48°and msZ = 75°
{id) X¥=4.6cm, m mXa= 4% and meY = 60°

9. Construct the AK in "which m KL =48cm, mIM = 52cm and
mME=4.5¢cm, dr itudes and verify their concurrency,

in which m PQ =7em, m QR = 6.5cm and

their perpendicular bisectors and verify their

cy.
';%ﬁth equal Areas
ct a triangle equal in area to a given quadrilateral.

aw an angle equal in area to given quadrilateral ABCD. We
that, Area of all triangles with same base equal of vertices are on
e line perpendicular to base.

1. ABCD is a given quadrilateral. - R
2. Join A to C. / \‘; \ N
4. Through D, draw DE parallel to AC / L") {
/
/ k.

N
— .
meeting BC produced at point E. '\N
5. Join A to E, then ABE is the required / _____ 5 Ny

triangle. . % .

mTU =7 cm.
e and prove that

= 90°, 2B = 45° and
le.
ir three medians and show



UNIT-13
FRACTICAL GEOMELRY — TRIANGLES

13.2.2 Construct a rectangle equal in area to a given triangle.
E.g. Construct a rectangle equal in A
area to given AABC . |

1. Draw a triangle ABC,

2, Draw a perpendicular bisector PD
of BC.

3. Through A, draw a line PQ
parallel to BC.

4. Take mPQ= nDC.

e
5. Then CDPQ is the required B %O

rectangle.

13.2.3 Construct a Square equal in are
E.g. Construct a square equal in Aread
Following are the steps of consh

1. ABCDis a given rectangle

2. Produce side AD to E &
gt P \
3. Bisect AE at M. + / ’
4. With cen radius '
mAM corm\i circle. # M |D

CD to meet the semi '«K

T
-
H-—--—""r'l

a side construct a
DEQP. This shall be required square.



Construct a Triangle of equivalent area on a base of

b

e

given length:
3. With B as centre, and radius = x,
Join BP and CP
triangle with equal base BP=x and area[qm t to AABC.

Following are the steps of construction
such that mBC=x draw an arc

1. ABCis given triangle.
fL"\ A \P @
— §
cutting AD at P
1. Construct a rectangle whose ad -l t sides are 25 ¢cm and 5 em

ey R
Draw AD |IBC. -

j - ¢ B o c

5. Then ABCP is the required

respectively. Construct a & aving area equal to the given

rectangle.

4 Construct a square e area to a rectangle whose adjacent sides
are 45 cm and 2.2 ively. Measure the sides of the square and
find its area compare with the area of the rectangle. Also verify by
measur perimeter of the square is less than that of the
rectangle.

3 Constriiet a triangle having base 4 em and other two sides equal fo
3.6crhand 3.8 cm each. Transform it into a rectangle with equal Area.

onstruet a triangle having base 6cm and other sides equal to Scm and

ﬁ ch. Construct a rectangle equal in area to given A.

Review Exercise 13

Fill in the blanks.

i) The side of a triangle opposite to the greatest angle is

i} The line segment joining a vertex of a triangle and perpendicular to
its opposite side is called an

iii) A line segment drawn from a vertex of a triangle and meeting the

mid-point of its opposite side is called a




UNIT-13

PFRACTICAL GEOMELRY — TRIANGLES

iv) The perpendicular bisectors of the sides of a triangle are
v} Two or more than two triangles are said to be congruent if they are
equiangular and measures of their corresponding sides are

Tick (v} the correct answer.
i) A triangle having all the three sides congruent is called ’

triangle.

{a) scalene (b} right angled
{c) equilateral (d) isosceles
il} A quadrilateral having each angle equal to 90° an ides are
congruent is called
{a) parallelogram (b) rectangle %
{c} trapezium (d) square
iii) The medians of a triangle are
{a) collinear
{c} concurrent 1)upa
iv} The altitudes of an equilateral triangle are congruent.
{a) two et
{c) four
v) The diagonalsofar each other.
{a) bisect (b} trisect
{c} bisect at ri (d) none of these
vi} The iangle cut each other in the ratio 2:1.
{a) Altitu (b) Angle bisectors

{c) Right bisec (d) Medians
vii) gle on the base of an isosceles triangle is 45°, then the

of the third angleis
@ )60
e) 0° (d) 120°

If the three medians of a triangle are congruent then the triangle

{a nght angled (b} equilateral
{c) Isosceles (d) acute angled
ix) If two of a triangle are congruent, then the triangle will
be isosceles.
{a) Altitudes (b) Medians

{c} Right bisectors




In this unit we have learnt the construction of the following ﬁ%

and relevant concepts.

To construct a triangle, having given two sides and the includ

To construct a triangle, having given one side and two of the %’
To construct a triangle, having given two of its sides a

opposite to one of them,

To draw angle bisectors of a given friangle Q erify their

e

CONCUITENCY.
To draw altitudes of a given triangle and ve ONCUITENcy.
To draw perpendicular bisectors of the si given triangle and to

verify their concurrency.

To draw medians of a given triangleand verify their concurrency.

To construct a triangle equal in 2 a given quadrilateral.

To construct a rectangle equal a'to given friangle.

To construct a square i A to given rectangle.

To construct a trianglegof equivalent area on the base of given length.
Two or more ines are said to be concurrent if these passes
through a co int and that point is called the point of

concurren
w. e internal bisectors of the angles of a triangle

s called the in-centre of a triangle.

concurrency of the perpendicular bisectors of the sides of

ol is called its circum-centre.

of a triangle means a line segment joining a vertex of a triangle

e mid-point of the opposite side.

o-centre of a triangle means the point of concurrency of three

altitudes of a triangle.




After completing this unit, students will be\ah

Understand the following theorems alo@ their corollaries and
apply them 1o solve allied problems.

Parallelograms on the same b between the same parallel
lines {or of the same altitude) in area.

Parallelograms on equal having the same altitude ate equal
in area.

The triangles on.the base and of the same altitude are equal in

neq&bases and of the same altitude are equal in area.
W a




Introduction

We will study the Theorem related with Area.

14.1 Theorems Related with Area

Theorem 14.1.1

Parallelograms on the same base and lying between the Q_@.\el

lines {or of the same altitude) are equal in. area.
Given: F D [

Two parallelograms ABCD
and ABEF with the szame
base ABand between the

same parallels segments
ABand DE.

To prove: b
Parallelograms ABCD and ABuaI in areas,
i.e. MABCD = S ABEF.

Yo

Proof:

Q.ED

Corollary

(i} The area of parallelogram is equal to that of a rectangle on the
same base and having the same altitude.

=@ %} ‘*k 8=

e — / L @& = / A\ &



Theorem 14.1.2

Parallelograms on equal bases and having the same altitude are equal in area.
Given:
Parallelograms ABCD and EFGH A D
are on the equal bases BC and FG,
having equal altitudes.

To Prove: HABCD = #EFGH.
Construction:

Place the parallelograms ABCD and
EFGH so that their equal bases BC B
and FG are on the same straight line. Join B 16 E and C to H.

Proof:

X
&
J
&
4
14
s
J
(L



Theorem 14.1.3

Triangles on the same base and of the same altitude are equal in area.
Given: E A D F

AABC and ADBC are on the same
base BC and between the same parallel lines
BC and AD.
To prove:

AABC=ADBC
Construction:

DrawBE CA,meeting at ADproduced, at E

meeting at AD produced at F.
Proof :

Q.ED
54

es on equal bases and of equal altitudes are equal in area.
BC and ADEF are on

<& A D . 9
fQual bases BC and EF respectively
afid having equal altitudes, V\ /\/
To prove: P >
B CE F

A ABC = ADEF
Construction:
Draw E, BE containing points B, C, E, F.

=@ %} ‘*k 8=

g
¥

e = / Ly & = / 4 @&



60 O

Place the AABC and ADEF so that their equal bases BC and EF are on
the straight line. DrawBX CA and FY ED.Such that point X and Y lie
on AD,

Proof :

N QED

Corollaries: Triangles having a common vertex and equal bases in the same
straight line a@ in area.

X




S

J Ly & &= J A
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E
. In the given figure, ABCD is a

\ Exercise 14.1 @

parallelogram and EFCD is a rectangle,
also AL L DC.Prove that

()  WABCD = WEFCD D L

(i) MABCD = mDCxmAL. C

. In the given figure, if the diagonals o

quadrilateral separate it into four
equal area, show thatitis a para]]elc)f i A

. Show that a n@m of a triangle divides it into two triangles of equal

area. Giye comditions and use name in questions.

line segment joining the mid-points of the opposite sides of a
divides it into twe equal rectangles.

i, WO parallelograms of equal areas have the same or equal bases, their
des are equal.

. Show that an angle bisector of an equilateral triangle divides it into two

triangles of equal areas.

. Prove that a rhombus is divided by its diagonals into four triangles of equal

areas.

i
Y s
: £ =
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1. Mark “T” for True and ‘F* for False in front of each given below:

2. Tick (v}thec

o

@
(i)

i)
(v

(v)
(vi)
(vii)

(i)

@

Ny

i)

Review Exercise 14

Area of a closed figure means region enclosed by bound /
lines of the figure. ’

A diagonal of rectangle divides it into two congruent tr

Congruent figures have different areas. ?\

The area of parallelogram is equal to @ ase and

height. %

Median of a triangle means perpe a vertex to the

opposite side (base).

Perpendicular distance betw parallel lmes can

sometimes be different. T/F

An altitude drawn fre a]ways bisects the opposite
§ ? T/F

Two triangles eas, if they have the same base and
equal alhtud+ T/F
er

If perpendi distance between two lines is the same. The
ings are
endicular to each other  (b) Parallel to each other

tersecting to each other (d) None of these.

two triangles have equal areas then they will be
congruent as well.
(a) Not necessarily (b) Necessarily
(¢) Definitely (d) None of these,

Perpendicular from a vertex of a triangle to its opposite side is
called :

(a) Median (b) Perpendicular bisector

(c) Altitude (d) Angle bisector

S 4 ;




UNIT-14
THEQREMS RELATED WITH AREA

Parallelograms having same base and same altitude are ;

(a) Congruent (b) Equal in areas
(c) Similar (d) All of these.
(v}  Two parallelograms have equal bases. They will be havi
same area, if : "“'@
(a) Their altitudes are equal Q-s
(b) Their altitude is the same v
(c) They lies between the same parallel lines
(d) All of these.
(vi) AABC and ADEF have equal bases an@l altitudes, then
triangles are
(a) Equal in area crigruent
(c) Similar one of these,

& In this unit we have
and proved the fol

Parallelograms

ll% 8d some necessary preliminaries, stated
orems along with corollaries, if any.
e\same base and between the same parallel lines
(or of the e) are equal in areas.

L 4 Para]lelogsr&n the equal bases and having the same (or equal)
i equal in areas.

on. the same base and of the same (i.e. equal) altitudes are
areas.

gles on equal bases and of equal altitudes are equal in areas.

Area of a figure means region enclosed by the boundary lines of a
closed figure.

A triangular region means the union of triangle and its interior.

& By area of triangle means the area of its triangular region.

@ Altitude or height of a triangle means perpendicular distance to base
from its opposite vertex.




After completing this unit, students will be ahle
% In an obtuse-angled triangle, the square oe opposite to the obtuse
angle is equal to the sum of the squ des containing the obtuse
angle together with. twice the recta.nglz'ued by one of the sides, and the

Projection on it of the other,
In any triangle, the square on @ ppos.lte to an acute angle is equal to

the sum of the squares on £ g that acute angle diminished by
twice the rectangle contai e of those sides and the projection on it of
the other.

In any triangle, th of the squares on any two sides is equal to twice the
. ird'side together with twice the square on the median

ide, (Apollonius’ theorem).
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UNIT-15
PROJECTION OF A SIDE OF A TRIANGLE

15.1 Projection of a side of a Triangle
Understand the following theorems along with their corollaries and
their applications to solve the allied problems.
Theorem 15.1.1
In an obtuse-angled triangle, the square on the side opposite
obtuse angle is equal to the sum of the squares on the sides ce @ i
the obtuse angle together with twice the rectangle contai '
the sides, and the projection on it of the other.

Given: O C
AABC with an obtuse angle at vertex A. %
To prove:
ie. a=F+ct+2x p h
Construction:
Draw perpendicular CD on BA c
mdeeting at point D, so that il
A X D

projection of AC on BA pr
Taking, mBC =4, mCA =¥,

alao mAD = x and mﬁ= h
Proof;



FROJECTION OF A SIDE OF A TRIANGLE o : @

Example: Ina AABC with obtuse angle is at vertex A, if CDisan
altitude on BA produced, meeting at point D, and mAC=mAB
Then, (mﬁ)z = Z(mA—B)(mﬁ'J) ’

Given: (‘D
In a AABC, mZA is an obtuse, '6’
mAC=mABand CD being altitude on AY

BA produced, meeting at point D. V>
To prove: .

(B0} 2} D).

Proof:

X
&
J
&
4
14
s
J
(L
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UNIT-15

PROJECTION OF A SIDE OF A TRIANGLE

\\ Exercise 15.1 ®

Find the length of AB and area of the triangle ABC, when
@) mAC =3cm, mBC =6 em and mZC=120°, where

mCD=mBC cos (1 80°-mzs C) 20

Hint: {mBC) =(mAC) +(mAB) +2(mAB)(mAD)
v

J =

(i) mAC=40mm mBC =80 mm and mAC 12['.1I
_ mCD=mBC cos{180°-m/C)
Hint: {mBC) =(mAC) +(mAB) +2 A
2. PFind the length of mAC in the when mBC= 6cm,
@ mAB =442 cmand m/ABC =135°,. [e, find the area of the
AABC.
3.  Find the length of mAC in AABC when mBC=6v2cm,
ﬂ mAB=8cm and mZAB . If possible, find the area of the
2 AABC.
Theorem 15.1.2 !

In any friangle e on the side opposite to an acute angle is
equal to sum of on the sides containing that acute angle
diminished by twice rectangle contained by one of those sides and the
projection on it e other.

Given:

an acute ZCAB at vertex A. C
mBC=a, mAC=5b and mAB=c¢

C n:
% \ aw CD | AC so that AB is projection of %
AC on AB h 4
Also mAD = xand mCD=h
To prave: L
(mﬁ)z=(mA—C)2+(mE)2—2(mﬁ)(mE) %1_1_2 B
@ i.e.a®=b*+c% - 2cx " - i



UNIT-15
FROJECTION OF A SIDE OF A TRIANGLE

Proof:

Q.E.D

Apollonius and gHe em of Apollonius:
Apeollonius wi eat geometer and astronomer.

eorem”.

3 (Apollonius theorem)

e, the sum of the squares on any two sides is equal to twice
on half of the third side together with twice the square on the
hich bisects the third side, (Apollonius’ theorem).

In AABC, the median AD bisects BC at point
D.
such that mBD = mCD .

s et 'I:"a;ﬂ‘-,
P S e




UNIT-15
PROJECTION OF A SIDE OF A TRIANGLE

To prove:

2

(mAB) +{mAC)" =2(mBD) +2(mAD)"
Construction:

Draw AF | BC. Q
' ()
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UNIT-15
FROJECTION OF A SIDE OF A TRIANGLE

\L Exercise 15.2 @

1. In AABC,mzA =30° m, prove that
(mﬁ'.})2 =(ME)2+(ME)2 =(mE)2 (mAB mAB mA

A 4

3. Ina AACB, g=6cm =8 Qcm Find ms/A

4, Whether the triangle with si , 4cm and 5cm is acute, obtuse or
right angled.

5. Whether the triangle with sidles 4cm, 7em and 8cm is acute, obtuse or
right angled,

N\ X @ 3

— Review Exercise 15
' \%l}mks.
tt. AABC,(mAB)’ + =(mAC),

In AABC, two sides are equal to 4em it is called
triangle.
(ili) In AABC, withmzB=90 mB=90° then
mAB) +(mBC) =
(iv) 8cm, 15cm and 17 ¢m are the sides of
2. In AABC, mAC = 3em,mBC=6m and mzC=120 . Compute mAB

@



UNIT-15
PROJECTION OF A SIDE OF A TRIANGLE

% In an obtuse-angled triangle, the square on the side opposite to the
obtuse angle is equal to the sum of the squares on the sides contair '

the obtuse angle together with twice the rectangle contained byz 0f
u

the sides, and the projection on it of the other.
© In any triangle, the square on the side opposite to an acute a
to the sum of the squares on the sides containing !!E aclite angle

al

diminished by twice the rectangle contained by one o sides and

the projection on it of the other.
% Inany triangle, the sum of the squares on any two sidesds equal to twice
the square on half the third side together wi ice the square on the

median which bisects the third side, (A theorem),

\\'-\_

e = / Ly &= 7/ A &
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After completing this unit, students will be able
#» Explain and define coordinate geemetry.

Derive distance formula to calculate distance points given in

Cartesian plane.
Use distance fermula to find distance be given points,

Define collinear points. Distingui collinear and non- collinear points.
Use distance fornmla to s {or more} given points are collinear,
Use distance formula the given three nan-collinear points form:

i An equilateral triahgl,

ii. Aniso triangle,

fii. A tangl triangle,

’Me fornmula to show that four given non- collingar paints form;
% square’

A rectangle,
® A parallelogram.
¥ Recognize the formula to find the midpoint of the line joining twe given points.

& Apply distance and midpoint formulas to sclve/verify different standard resulis
related to geometry.




 UNIT-16
MDDUCHON.TO COORDINATE
GEOME.'I‘HY;_(ANAI.TI‘ICAI. GEOMETRY

The Cartesian coordinate invented in the 17th century by Rene
Descartes (Latinized name as Cartesius} revolutionized mathematics
by providing the first systematic link between Euclidean geo

and algebra. Using the Cartesian co-ordinate system, geon@

shapes {such as lines and curves) can be described by equations.

16.1 Distance Formula

16.1.1 Explain and define Coordinate Geome%o

Co-ordinate geometry is one of the most impertan exciting branch
of mathematics, In particular it is central to the
school. It provides a connection between
graphs of lines and curves.

The algebraic study of geometry,

called co-ordinate geometry/ analytical Seometry.
This enables geometrical problems d algebraically and provides geometric
0

insights into algebra. It is a part in which ordered pairs of numbers
are used to describe the position of'a point on a plane. Here, the concept of
coordinate geometry (al Cartesian geometry) and its formulas
and their derivations e explained.

16.1.2 Deﬁve&t&mce formula to calculate the distance

athematics students meet at

b n two given points in the Cartesian plane
Statem
tance between any two points :‘:
1) and Py (%1, )is denoted as‘ﬁ|
defined as: Plny)
. 2 2
|P1Pz| = \/(xz_-"ﬁ) "'(P'z 2 y1) A E 5
Derivation of the Distance Formula P ) c
LetP,(x;, %) and P,(x,,3,) be the #
i 4 x5 o, &
any two points in plane. ) Y = L

&#’ .~ %}



UNIT-16

INTRODUCTTION TO COORDINATE
GEOMETRY/ANALYTICAL GEOMETRY

From P,and P,draw perpendiculars P,A and P,Aon x-axis, Also
draw aP,C parallel to x-axes.

PG 5]= 0B-{oA =l

and [.C|- - BC- 9
Consider right angled AP,CP,and Appling Pythagoras theoQ've

have, ?‘
2 —2 =
w [ =R +[Rg O

e s
= PP, :(xz_x1)2+(y2_y2}z @
= [PPy|= \l(xz_x1)2+(yz _yz)z %

The distance d from origin to the 1Y) is:

d=\x" +y° ?
16.1.3 Use Distance Fonﬁn the distance between two given

points.
The followi %ﬁs will help to understand the use of distance

Note:

\NHh ® s \

\e (21,9 )=(2,3),(%2. 9, ) =(~4,5)

o NI N e
= E:,/(-ﬁ)2+(2)"‘=~f36_+4

PQ|=/40 =2:/10

@
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INTRODUCTION TO COORDINATE

GEOMETREY/ANALYTICAL GEOMETRY

o

‘Example[i}] Circle with radius 5 unit is drawn with centre C(3,2) and
L(6,6),M(0,~1) and N(~2,-3) points are given. Find which of
the point is not on the circle. (give reason).

C(3,2) is the centre of a circle with radius 5 units. 20

Solution:

and L (6, 6), M (0, -1) N (-2, -3) are three given points.
We know that,
We have to, find the length (distance) from ('0 and N

respectively using distance formula, then,

CL|=(6-3) +(6-2)* =9+16 = its,
M =(0-3)7 +(-1-2)" =33 =342 units,

. 25 = /50 = 54/2 units,

circle

CN|=y(-2-3)" +(-3-

ﬁ| =5 units i.e, radi

CM <

CN|-= 5(% units
So, and N(-2,-3} are not on the circle.
& Exercise 161 ®

1. Usinghdi e formula find the distance between the following pairs

(-4,5) and (6,6) )  (2,2) and (2,3)
% (i) (0,1) and (2,3) () (0,1) and (2,3)

and B 0, b be the points on the axes, find the distance

behveenAand B, when
@ a=-3, b=—4 H a=-9, b=6
@) a=3, b=4 (v) a=+2, b=—242

3 Find the perimeter of the triangle formed by the point
A(0,0),B(4,0) and C(2,23),

- <"} 1 : 2L %5’2_
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INTRODUCTTION TO COORDINATE

GEOMETRY/ANALYTICAL GEOMETRY

16.2 Collinear Points

16.21 Define collinear points. Distinguish between collinear
and non- collinear points.

Collinear Points Q~
1

Points lying on the same line are known as collinear points.
In the following figure 6
-« & -
A B ﬁ
A, B and C are collinear points ie. |A_C‘ &
Non-Collinear Points

Three or more points are sat on-collinear points, if they do
not lie on same line. o
In the figure

+ B

°
8 » ]

-collingar points.

)
X
&
J
&
4
14
s
J
(L



UNTT-16
INTRODUCTION TO COORDINATE

GEOMETREY/ANALYTICAL GEOMETRY

16.2.2 Use Distance Formula to show that three (or more) given
points are collinear.

Show that the points A(3,-2),B(14) and C(S,lé)O

 collingar points,
A(3,-2),B(1,4} and C(-3,16) are three given points. 2

Now we find the distances [AB|,|BC| and |AC| bysusi Edistance

formula.
AB|= (1-3) +{4+2)" = J2+36 = JT}—%M

BC|= (-3 1) +(16-4)" = ~ 44/10 units,

AC]= (-3-3) +(16-2)° =3/36.+ 324 = V360 = 610 units,
Here, ﬁ\+|ﬁ\=2v’ﬁ+4\h_= AC|=d,,

Therefore the points A, B collinear points. Showed.

Using distance|| formtula show that A(-2,-3),B(4,7} and
C(9,-5)neh~gollinear?

Solution:
A ( _2; _3 B(

and C( —5) are given three points.

Now fi distances

and |AC| by using distance formula.
3 B=(4+2)" +(7+3)" =36+100 = V136 = 231 units,

% [BE|=(9-4) +(-5-7)" = 25+ 144 = 169 = 13 units,

= |E| =,‘((9+2)2 +{-5+ 3)2 =121+ 4 = /125 = 5J5 units,

Since [AC] #[&B|+ [&C]
Thus, the given three points A, B and C are not collinear.
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INTRODUCTTION TO COORDINATE
GEOMETRY/ANALYTICAL GEOMETRY

16.2.3 Use distance formula to show that the given three non-
collinear points forms.
(i) An equilateral triangle,
(ii) An isosceles triangle,
(iii) A right angled triangle,
(iv) A scalene triangle.

e[} Show that the three points A(1,1), B(-1,-1)
form an equilateral triangle.

B

\NHh ® s \

Solution:
A(1,1), B(-1,-1) and C(—3,43)

are given points.
Now, find the distance

b; C (-/3.3)

and |AC‘ of the sides of a AA
using distance formula
[AB|= (-1- 1) +(-1-

|BC| |AC‘ = 2./2 units, and the points are non-collinear.

!? e ABC is an equilateral triangle.

@



S
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INTRODUCTION TO COORDINATE
GEOMETRY/ANALYTICAL GEOMETRY

xample[i?] Show that the points A(3,2),B(9,10) and C{1,16) form an

isosceles triangle. B 0,10)

Solution:

Let A(3,2),B(9,10) and C(1,16) are Q

J =

given points,

A(32) 16)
By using distance formula

AB|={9-3) +(10-2)° =36+64 =100 =10

AC|=[(1-3)" +(16-2)" = JA+19 = 200 =10y Doeis,
BC| = {[(1-9)' +(16-10)" = V64+36 = 10 units,
Since, E| = |E‘ =10 urit and pai n-collinear.

Thus, the two sides are equal

Let A (2, 1),
vertices of BCY
ing distance formula,
509 +(1-1)7=9+0=9
A@2,1) Ce)

2-5) +{6-1)"=9+25-34

(=%

C (2, 6) are the vertices of a right

B(5,1)
d C (2, 6) be the

J LY @ =

AC =(2-2) +(6-1) =0+25=25
Here,
[AB[ +[AC] =9+25-34

—2 = =2
=  |aB +[aC| =[BC
By converse of Pythagoras theorem given vertices form a right

angled triangle.

= 5 & E

& —
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INTRODUCTION TO COORDINATE
GEOMETRY/ANALYTICAL GEOMETRY

Example[i7] Show that the point A(3,4),B(1,2) and C(0,4) form a scalene
triangle.

Solution:
Let A(3,4),B(1,2) and C(0,4) are the

given points, 8 ’
Now, find the length of each side using

distance formula (4 L2
E\:,j:{—s2+(2—4)2=J4+4=Js_mﬁts, OQ
BC|=(0-1) +(4-2)" =V1+4=45 unis, Q7

and  [AC|={/(0-3)" +{4-4) =J9_=J§un'\$
Since, |AB ‘ﬁ‘ ‘E| and the points ollinear.

L.e. length of all the three sides ar

Thus ABC is a scalene triang]
16.24 Use distance for %ow that four non-collinear

points form:
(1) A parall
(ii) A rect
(iii) A

3,9

(g
s
4

that A(-8,-3),B(-2,6),C(8,5) and C(2,~4) are the

nsecutwe vertices of a paral[e]ogram

Soluti

(-8,-3),B(-2,6),C(8,5) and C(2,4)

D@9 Cc@9)
\ the any four consecutive vertices of a
% quadrilateral ABCD.
Using Distance Formula, 2ean

We have, SR
AB|=(-2+8)" +(6+3)" =36+ 81 =117 units,

BC|=(8+2)" +(5-6)" =100 + 1= 101 units,




S

/] Ly & &= / A

& —

and
Now,

and

Examplefi?] Show that the four points A(0,-1), B(4,-3 .and D(4,7)
are the consecutive vertices of a rectangle:

Solution:

UNTT-16
INTRODUCTION TO COORDINATE
GEOMETRY/ANALYTICAL GEOMETRY

DC|=(2-8)" +(~4-5) = \36+81 =

E‘ = \/(2+8)2 +(—4+ 3]2 =100+1 =~A101 units,
AB|=[CD|= 117

BC|=|AD| =101

A, B, C and D are the vertices of parallelogram.

QQ

D 14,7) c@y

Let, A(0,-1), B(4,-3), C(8,5) andD(47

be any fou: consecutive points

quadrilateral ABCD.

Using distance formula, Mﬂ,—ll B9
ie,d=|PPy| =y (x2— x1t ¥1)? unit
6+4 =20 units,
= \:'16+ J_[J units,
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GEOMETRY/ANALYTICAL GEOMETRY

Example[l] Show that the four consecutive points A(1,6), B(3,4), C(1,2}

and D(-1,4) form a square.

Solution: D(14) c2
Given that  A(L6), B(3,4), C(1,2) ’
and D(-1,4) be the four consecutive points
of a quadrilatera] ABCD.

-

By using the distance formula B34

AB|=(3-1) +(4-6)" = VE+4=B=2

BC|=(1-3) +(2-4)° =&+ 4 =vBE 2V3 units,
D_C=\[(1+1)2( ) = zJiunits,
and [AD|= \/( {4 6)% = 8= 242 units,

(g
s

Since, |AB| = |BC| |D |AD| =2v2 unit, i.e. four sides are equal in

lengl:lL
Now, find th the diagonals AC and BC respectively
= (0+16 =4 units,

-3y’ +(4-4=V160 = 4 units,
|-|BD| 4 unit, i.e. lengths of the diagonals are equal. L

é rilateral ABCD is a Square.

: s et 'I:"a;ﬂ‘-,
_:aw X8 ; 5
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\ Exercise 16.2 ¢

1 Show that the points P (-3, 4), Q (2, 6) and R (0, 2) are collinear.

2. Show that the points A (-1, 0), B (1, 0} and N (0, ¥/3) are not col]ineo
3.  Show that L {0, v3), M (-1, 0) and N (1, 0} form an equilateral %

4. Whether or not the points A (2, 3), B (8, 11} and C (0, iii an

isosceles triangle.
5. Do the points A (-1, 2), B {7, 5} and C (2, -6) fo -—e t angled

triangle.

6. If the points A (3, 1), B (9, 1) and (6, k) de%e an equilateral
triangle, find the values of k.

7. Show that the points P (1, 2}, Q (3, 4) and%ﬂ) are the vertices of a

scalene triangle.
8,  Show that the points A (2, 3), B (0, 17) and D (-6, 9} are
vertices of a square.
% Explain why the points A
determine a square?
10.  Show that the points D,B@E D C(5 4 and D (6 3) are the
vertices of a rectan,
11.  Use distance forsiula

0,3), C (2, 0) and D (0, 3) do

show that the points O (0, 0), A (3, 0}, B (5, 2)
ertices of a parallelogram.

16.3 Mid-Point Formula

ize the formula to find the mid-point of the line

o given points.
¥

“

-..-
)

the plane and C (x, y) be the midpoint of AB,

: nC{x,y}=[x1;x2,y1;y2] is called mid point

of A and B.

%, ) = P 5 Y f} :.
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INTRODUCTION TO COORDINATE
GEOMETRY/ANALYTICAL GEOMETRY

‘ExamplefiY] Find the mid-point of the line segment joining A (2,1) and B (3, 4)
Solution:

A (2, 1) and B (3, 4) are the points of the line segment.

Mid point = ?

Using mid-point formula

< -E_(ﬁ E) _(E g)
S 7 72 5’ %

ample[F] 1 A, 1), B(, 2), and C(3, 4) are the vertices of av‘ '
an

the mid-points P, { and R of the sides d
respectively of a AABC.
Solution:
Using mid-point formula,
X1 +x
Clx, i) = ( 1 - 2 , yl':@)! we have, %
. . = 2+3  1+4 5
~  Mid-point of AC=P = > 1 s 5)

- 2+5
Mid-point of AB=0Q = (—

7 3
2 2 9
s 4
and, Mid-pointof BC=R= %, > )= (4, 3),
Thus, the required mid:points of the sides of a AABC are
5 By {7
G 3 @, )

164 Apply Distance And Midpoint Formulas To Solve/Verify
Diff~reu: Standards Results Related To Geometry

N\ @ 3

ove analytically that the length of the median to the
hypotenuse of a right triangle is half the length of the
hypotenuse,

Let ABC be the triangle right-angled at B. Take B as a origin and BC,
BA as the axes of x x and y respectively as shown in the figure

Let [BC|= a,[BA| = b so that Bis (1,0),Cis («,0)and Ais (0,5).

@

7 2 5

fe , =5

Therefore M, the midpoint of AC is [ﬂ,ﬂ} ie. (ﬂ i )
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_ 2 fp 2
and [BM] =J(5-0] +[—-0J
2 2 X
B(0, &
Z% JEi b0 (0. 0) (@ 0)
Therefore %
M=, Ac] O
2
Hence the length of median ‘ﬁ‘ is Q-lgth of the hypotenuse ‘E‘ :

Prove that the fi

btained by joining in order the midpoints

of the sides o; ilateral is parallelogram.
Solution:
Let ABCD be a q&é‘ and EFG Y
and H respectiyely be'the midpoints of T

the sides

is (0,0)again let B be {4,0),C be
atc,e)and Dbe (a—b,d+e) A (0,0 5(%.;,) Bla0)
Now the midpoints EF,G and H are

2a+c e] [2a—b+c d+2€)and [a—b d+e

i a
respectively (E ,0],[? 3 5 "y

\\'-\_

e = / Ly & = / A &
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Therefore, by the distance formula

= -(525) )
2 2 2

5G]

A 4

1 2 ’
=E{(G+C) +ez} (i) Q—~
‘ﬁ‘i_ 2a-b+c _a-b 2+ d+23_d+e 1 v
'[ 2 2] [ 2 2] O

(574 Ay
=%{(a+c)z+ez} (i)

From (i} and (i) , we have
-

Similarly, |GF|= EH] s%

Since the opposite sides are eqa H is a parallelogram.

; E:'hercise 16.3 @

.

1. Find the mid-points
point fo a.
(i) , 6pand B (4, 8) (iiy P{3-DandQ(5,2)
6) and M (-8,0) (iv) C{0,0)and D (2+/3,4v/3).

2 centre of a circle whose end points of a diameter are A (-5, 6)

{3, -4).
\ e centre of a circle is (3, 4} and one of its end point of a diameter is
% {4,6}, find the point of other end.
» A circle has a diameter between the points A (-3, 4) and B (11, 6). Find
the centre and radius of the circle.

5. Prove that a triangle is an isosceles triangle if and only if it has two equal
medians.
Prove that the diagonals of a parallelogram bisect each other.

etween the following pair of points using mid-

N\ @ 3

@
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Review Exercise 16

1.  Read the following sentences carefully and encirele “T” in case of True

and “B” in case of False statement.
R is the mid-poin of PQ, if R is lying between P and Q T/F o

In scalene triangle all sides are equal

— — —
o
-

iii} Perpendicular lines meet at an angle of 135°. 95
(iv} Collinear points may form a triangle.
(v)  Non-collinear points form a triangle. /F
(vi} Inan isosceles triangle, two sides angles ar. T/F
(vii) All the points that lie on the y-axis are coll T/F
(viii) Intersection of x-axis and y-axis is {0,0) T/F
(ix) The distance from origin to (6,0) is 3%- T/F
2 Fill in the blanks.
(i) I A(xy, y1) and B(xz, ;) be o peints on the line, then
[AB|=

(iiy  Collinear points lies o
(iii} In 4t quadrant x>0
3. Tick {¥) the correct €r.
i) Twe perpen i lines meet at an angle of:

(a) 45° % (b) 60°
(c) 90° (d) 180°
(i) [%72 1t ] is called:

2
-point formula (b) Distance formula
ivision formula (d) Ratio formula
(3, 0) and B(0, 3) are any two points in the plane then [AB|=

(2) 6 unit (b) 6v2 unit
\ (c) 3v2 unit (d) 3vZ unit
(iv} The point of intersection of all the three internal bisectors of the
angles is called:
(a) Centroid (b) In-Centre

(c) Ortho- Centre (d) Circum-Centre
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¢ &

The distance between two points A{x;,y,) and is given by

d= ‘ﬁ‘ = \j(xz —X )2 +(y —3'1)2 unit.

The mid-point of line segment AB is given by [751'2"7352’&
Collinear peints form a straight line. O ﬂ

For collinearity of three points A, B and C,

s Oy
Three non-collinear points A, B and C form a triangle, if sum of the

length of any two side is greater than
H‘E| = ‘ﬁ‘< |E ,then no triangle ca
and C.







i.  Rational number
iii, Irrational number
v. Irrational number
vii. Irrational number
ix. Rational number
xi. lrrational number

i. Terminating
iii. Non-terminating
v. Terminating

L\L Exercise 1.1 ¢

il. Irrational number
iv., Rational number
vi. Irrational number

viii. Irrational number
x. Rational number
xii. Irrational number ?‘

ii. Non-ter
iv. Terminati

N

‘@% VN e = \ 9 @



S

r

29
4'g

5. Pi (r} is an irrational number because it has non-ending decimal fracti

/%b

6. i True 1ii. True iii. True iv. False v. True vi.
Ans: Correct statements are (i, ii, iii, v}

1. i, Commutative property of addition.
ii.  Associative property of addition.
iii. Left distributive property of multiplig ﬁ over addition.
iv. Right distributive property of multiplication over addition.
v. Right distributive property of 1 @ ation over subtraction.
vi. Commutative property of cation.
vii. Associative property of plication.
viii. Multiplicative inve %

ix. Additive inverse
% Multiplicative i
xi. Left distribufive pfoperty of multiplication over subtraction.

xii. Multipligativejpferse.

J LYV @ =

1+ ﬂ+E ?++16
10 (|10] 33 10
59 95 .

_x_—

9% 59

wg (543 F ( ﬂ (8]

i. b<10 il. 10>5 iil. 3+9 <649
iv. 4+8<6+8 V. B4+8>6 48

3.

4, i 7x12 id. bx12

& —



5. i. Additive inverse 3+(-3)=0
Multiplicative inverse 3x % =1

ii. Additive inverse —7+(7}=0

Multiplicative inverse —7x % =

iii. Additive inverse 0.3+(-0.3)=0

Multiplicative inverse 0.3x %

iv. Additive inverse (—

Multiplicative inverse —

v, Additive inverse %x

vi. Additive in
Multipl @erse 0x % =0

1

% Exerc1se 13 ®

é ase =3, Exponent =4
iii. Base —30, Exponent =20
i, Radicand =5, Index =3

iii. Radicand x’yz, Index =5

ii,

.

L
Base = Y Exponent =3

Radicand = ; Index =4

"7,9‘

(]
b
&
J
(g
i
14
v
J
(L



]ﬂ iv.—3%x5% w. 3¥x16®

6. 4
YRR 10254122

\\'-\_

)
5
S
\
@
Y
Y
“,
\
)




g 3—6J5’3+3J2_'
4 2J2

3

-
¥
&
J
(g
i
14
v
J
(L




" 1
T ii. Setof real numbers  iii.
JE ii. 0
iv, 7 v. @ vi. Irrational
vii, Irrational viii, -3-5i ix 2 2f(3—i)=sQ-

x.  {ac—bd,ab+bc)

2. i Truee il. True iii. True iv. False w. %O
3. i a i, b iii. ¢ iv. b |
R\

i, 96x107  iv. 4.169x10°

vii, 74x10° viii, 2.75x 10°
iii. 6018000 iv. 786500000
vii, 4502000 wiii. 0.00000002865

0\2\

4 1 e : 2

@g? 343=3 ii. log, e 4 il logy(0.001) iv. log,(L}= 3
4 i 31 -2 _

i (=81 i (2)7=7 i 1°=1 iv. (10)*=0.01
=42 ii. a=9 iii. y=4 iv. x=8
i vil #=1 fii. y=1

\\'-\_

e = / Ly & = / A &
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1.

{f i ()

i. Characteristic: 0
Mantissa : 0.9031
iv, Characteristic ; 2
Mantissa ; 0.8839

i.

Va

i.

v.

i
i.

iv. 2917137753

i.

iv. 795976
vii. 0.024367
x  0.00001427
xiii, 3019. 95

0.9542
-3.6712
-1.4926
14926

3692
2954242500

56.2989

%ﬂga

ii. 1.7448 iii. 14711 i
vi. —5.8808
ii. 1496 iii, —4.4926 @
vi. 44926

@ log,(x}+log . ¥

’ 4 g
2, i luga[ ]+ logz[

V.

iii. log

—Ioglgl X+—= lnga Y-

(x+1)
x(x-1)

2

ii. Characteristic: 3

v. Characteristic : —3

Mantissa : 0.7036
vi. Charact
Mantissa : 0.5172

Exermse 25 &

y—2log, 2z

j

iv. -5log,(z)
10 Zz vi. §1o:> x+§10 -
Ba 3 Ba > gal

ii. log, (xz - 1)

Mantissa :

iii. Characteristic : 0
Mantissa : .98

—lt:rg;ﬂ x+log, vy ——IlcugJE

glr.- z
3 B




3. i 11761 ii.  1.8062 iiil. 05 iv. 16812

v, 06276 vi, 14771 vii. 04260 viii. 0.4604
\L Exercise 2.6 ® 0
1. 1. x=253.688 i, x=6700 iil, x=3147 iv.
v, x=3147 vi, x=1520 vwil. x=756641

i x=184077 10 x x=6298
2 i 8 ii. 22 iii. 15 iv. 3 %

Review Exercise 2

1. 1. False ii. False iii, True Falde v. True
2, i, Commonlogarithm ii. 0 O iii. Mantissa
iv. 27093 vii af =y
vii. log,y=10 ix. logm=logn
% log10+logl0 or 2
iv, b V. @

2 k 7 i, b

1. 1 olynomial ~ ii. Notpolynomial iii, Polynomial
\ ““WNot polynomial  v. Notpolynomial vi. Not polynomial
2. N

Rational ii, Not rational iii, Not rational
iv, Not rational v, Rational vi. Notrational
; 110 b—a a
i, 1-—— e == iii.
" p*+10 a+2b+ 1 2(a+b)
. 3m(m+ 5) .4
iv. x+y-z = o -

#
g@ %} ‘*& S ‘"‘“"““‘“ﬁ%



: s 3x+7 .. Syt +21y-25
4 1 W fijl, & ——7
e (x+2)(x+3) 5y(y—1)
Any) +ayrl . 9218

. - vi L
" ) (-1 o2-1)(z-5) 7 ’

il 2(y+1) vii 4x+1 " X —11x
L oy-1 (ZIJFB')(Z” y) 2(x+3§ ¢

5, L 8y’ is _Zx+3y @
B a3 - ) B " | .
5 {9-5)(q+ o B(z=1)
3 1]

iv. V.

" 2(x2+y2)
bk e %
7k + jii. 7
Q/ ’

iv.

\\ Exercise 3.2 (°
, 2 -7 & +b2=50, ab=7
% =50, ab=7 5. #A+b*+c*=55 & u2+bz+c2=%

%\aﬂrﬂ:—? 8, a+b+c=+25 9. ab+bc+on=40
0. &+v*=28 11. ab=-8 12. ab=-4

13. & +5* =230 14. 125c° + 7 =247 15, 2164° -343b° 12419

16. x3+l3 =322 7 o —l3=1364




T B 8
18, i 8x°+27yS e

iii.(x3—ya)(x3+y3)(x°+yﬁ)=xn—y iv. 256x% +6561y°

19 j 275 8 i o8y i :
12 ) 1
iii. %—% iv. .:€'+F O

\)
¢ 3z L,
1. L 2 o A¥arie i, 2 iv. 366
o B 14(
%
i 8+43 i GJ_Z« 8J12—B iv. 23
i 64304602 22207 iii. 20+ 93 iv. 15410
Y. 4J‘ 5+ 25 vii. 136 viii. 342
xi. 134-2430 xii. 30+12J6
. 663 . —% iv. 170

\_ Exercise 3.4 @

J6+2 il 10-410 il 34242  iv. 3W2-243
5J10-3  wvi. 45+11  wvil, JI1—+7 viil. 9+3J7

et ! i
S e s %ﬁm .
N @ S S



G

2 i 10_’}5 ii. 2‘!5—_3 iii. 74“‘?’—’_3"@ iv. ‘16(2\,’5—11)
98 i 6
B3-18V2 . 114343 15(7+25) . 123-222
vi. vii, — /7 wiill, —————
79 3 59 119
ix. 17-4 X. 17 +4
3. 1 [x+l]=256 1. A Q
o r) 4 T ]

i, x+ L= 62— L =2, ¢ +l2=34,xz—l2=—24ﬁ,)©j154
X X X X
2
it (;1:+3+J;\r—3)2 ” (-Jx 3—y)2 | %"' 9'2"'35]
el 1. R — . -
yl
L] : | 3

1. L ¥ ii, iij. = i i vi. 2
vii. b iji ix. n X a . a xii. b
2, i,  Non-negative il. 2+43 iii. 4
iv. h‘raﬁénale i
% 4{x+4y +62) ii. x2(1+3y+4y "’z)

\NHh ® s \

%\iu, 3pg{r+2t+5) iv. gqr(sz +t2](1 +2gr) ﬂ
v. %{i—%+%] vi. a{x—y)(1-ab+ab?)
2, i (7+2)(x+2) ii. (9ab—6c){a+2b)
(t-2p)(6 +44} iv. (r+9s)(r -7) @9

et e £ > ’ £
@ %*’ oy 5 @g %



ANSWESR

L ay2)- T (24
5. i {2043 i, (6x2+1)

i, (22 + 1) iv. (9y+82F 0
v. (#b+25) vi. (a+02) Q'~
4 i (P-20) i, [% %j Ov

ii.  2ab*(a- ) iv. [B(p+q)- %
5. L glgﬁi _3b) : (@D’#:sy)

il (10xz+y?)(10xz -y 3 i@6+10y ][10 103;]

v. {%fg ][Bf iﬁ@ [—+llyI— —llyJ

6. i [{2x+z +{(2x -2 || { 2%+ z)+(2x- z}]
i [{4a- 9b) a+Sp)[ (42 -9b)+(2a-+5b) |

fii. 13x 3+ 13:: 3f + 4

iv G 2)} (922 4y 2)- (412-3;2)]
N ﬂ*[b‘%)}[ Sy

[
o1
M2 he-2]]

1 1Yl
3x+£]+(2y—2—y]J

7. 0 ((x+y)+32){(x+y)-2Y i ((20+267)}+30){(20+ 26%)-3c)

[@& /] Ly @& & /J A &



S L) G
g B 9 8 11 11
DL (BoE)EE) i (VBB (VB —B)

[yﬁﬁl,j—__l} = xz+J_I\"_

\_ Exercise 4.2 @
ot (a2+x2+mc)(a +x2 ax bz b+l)&
iii. (a +x4+a2x)(a +xt- uzx 2241 z -2 +1

e

ii

L 2(7x+1)(3x-1) *+b+1)

il y(y+2124) {a—S
3L (x+2y} — 4xy 4-’5434*'9'

iil. (26 +10¢+25)(2¢%-1 % 242 +2¢+1) 2t2 2t +1)
4 i (x-2)(x+5) i (ab+2){ab- 5}

(
. (y—7)(y+l4% . (xyz-2)(xyz +6)
5. i No factu‘g i 2(n7f +4](z +1)
il (2x+ W2+ iv. (Bx+y){x-13y)
4y +6xy 9x +4y? ﬁxy) ii. (x2+5+3x)(x2+5—3x)
@ iv. (a+b)(a—b){4a+9b){4a—9b)

k Exerﬂse 4.3 @

. i. (x —4x+4)(x —4x—21) i, (x +5x+3](;r2+5x+7)
iii. (x2—2x—3)(x2—2x+1{)) iv. (x2—3x+1)(x2—8x—1)

b (x2+9x—2)(:c2+9x+6) vi. (12—51—6)(x2—5x+16)




i (x2+5x—2)(x2+5x+12) ii.
ifi. (x—5x-5)(x—5x+15) iv. (x2—12x+30)( 12x+32)

v. (x2—5x—1o)(x2—5x+20) vi. (x2—7x+27)(x —7x-5 0
5.0 (xedB){roB)xs24B)x zJ‘) é-.

i (e D)(x-1)(xVIE)(x-V18) i (2-3)

iv. (x+J_)( J_) x+4J_ x 4\/_ O

v. (x+~J'_)(x— x+2~J_ ZJ_ vi %}( 2_3x 12
1 i b+c 2. 4x+
iv. (2x+3) % x+ y

e@zf =)
\' 2 3 2Y

1, i (x+2y}( 2xy+4y) i, az(a+b)(u2—ab+b2)(a6—a3b3+b)
i, (@ +1)(a"—a?+1) iv. (ab+8)(ab* - 8ab+64)

[@& /4&%@&/% s



v. b(a+3bYa®-3ab+90° vi. +
(as 3 :

vii, (x3+xy223)( xf —xty?2 +x2y4ze)

e [22 2 Y2t 2¢ 4
-, - ] R [
3 x99 3 42

2 i (I-Zy)(x2+2xy+4y2) ii. (x3+2y3)(x5+2xay3

2.2
iif, [10—ﬂ Ilﬂ&+2xy+ﬂ) O
5 25
iv, a+b](a ab+b2)(a—b)(az+ab+b2) @

2 4t 1 16 .
[Z FJ{16+x2+x_EJ vi, (x5+x4y“+y3)

2 2
vii. [§ 2y —2 LA 2;1c2—1 a2t
X X 9 2 8l

1 i R=-2 ii g52| #i. R=18 i. R=—42 v R=-11
vi.R=% ,g 8 viii. R=3y"

k=-24 4 r=1, r=-3

2. m=-1 % A
QY €

1 =0, g(x)=x*>+1 i, R=-2, g(x)=x>-2x+1
%\w R = —60, g(x) = x> —8x+27 iv. R=4,g(x)=x"+8x+5
v. R=29,g(x)=x"-3x2+7x-15 vi. R=1,4q(x)=x>+2x%+x+2
vii, R=29, g(x)=x"—3x% +10x* - 32x+ 96
viil, R =174, g(x)=x* +2x° + 7x* + 18x + 60
ix. R=175, g{x)=2x" + 222+ 104x+40

s et 'I:"a;ﬂ‘-,
_:‘:M PCS ; v
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% R=-300, g{x)=6x" —42x2+50x-114
2, k=24 3. m=4 4. m=-24 5 m=-1

Exercme 48 ®

J =

1 i (z-1}+1) i (1) x+1) x-1) Q_@
iii. (x-1)(x-2)(x-3) iv. {x+2)(x—2){x+3)
v. (x+1){x-1) vi. {x- 2}{x+3}{x—©;
vid, (x+1)(2x-1)(3x+2) viii, {x+l)(x+%
ix.
s ( )

x+1)}(2x-1){x+3) % (x+1){x+2
x+ 2 x+3)(x+4) xii. {x+%ﬂ( x+6

I3

P ]

1. i. True ii. True i iv.
v. False vi. True @
coi dxedf i, gy +16y iii, x+3
iv. 2xy b+ g, 2
., 1. kb @ vi, ¢

/4%@&

\2\

HCE = 6757

(x+3) v. HCF=(2x-3}
—2(a+2b] vi. HCF={x+3)(x+4)
\ HCF =(x +1) i, HCF=({x+3)(x+4)
iii. HCF=1 iv.
5 i LCM=81a%c ii.  7800p°%"
iii. (x-1)(3x-2) iv. (x+4)(x+7}x-3})

v. (3x+1){2x+ 3)(2x2 —51—11){:: -4}



G

vi. (x3 + y3 )(x+ y)(:t:‘i + xzyz + yé)

4, i {x-20){x-5){x+4) H, (Bx+2Hx+4)(2x-1)
iii. (x2 —yz—z"—Zyz)(yz—zz -x%- Zcz) iv. 1262 (x—4)(x +7)(x -2
5. (x—S)(x—S)(x2—6x+6) 6, ¥+2%_3

7. 9x'+15x% —12x—14x7+8 8, Q—~
9. 6cm 10. 48 minutes ?‘
\ Exercise 5.2 & O

Tx+3
L7 @1y H
e AP rx?+9x—4 (x +3x+3)
iii.
(x+1 (x-3) (x+1)(x+2)(x+3)

v. 2x+6 %’l ot
x+9
vii. —(x+3)}(4x+7) « TOREN, W
(-1 (x+ S 29
. ;v‘,'2—5v Z(x +5)
- (f\g(éfs{ns) % Praes
" $

ii. 3x+— fil. 2x%y* - Bxy
z2

1v 2J9 2x—3) +2y(24+10x—15) V. J(x2+%J—4[x—;1]+2
vi. x—1+% vil. 2% 4+l vii. 2 -2+
X

2, i xX+x+1 i (x- 1}(x 3} il {x+3)(x+5) x+2

@ o N\ §® " \ 4

'::"a‘ % - i



True

ii. TFalse iti. False iv. False O

2 i 2 i p(x)ag(x)
iv. (y+1)(y+2}(y+3} v y+§ %

3 id i, d iii.b iv.c b vi. d
vil. ¢ vill, b  ix.b :

-11
xv- m =
6

Bilal =18 years old
Ali =12 years old
iii. y=100

vi. x=4

ix. x=80

g
¥

e = / Ly & = / 4 &

.& g@ & % ‘“k S ‘"“"“"""z%



4 Exercise 6.2 ()

1 i fi‘%%} i, (11_59} i, {—42,42)  iv. H_%%}
v %—g,a} %—@,E} vii. |2 E} i, {~10,6

o o)

3

3

=

w|h ¥

&

&
g%

V—E<and<§
- T ryamayes

o O i

4 4 F 4 5 4 3 -2 -1 0

-
¥
&
J
(g
e
14
v
J
(L



e = / Ly & = / 4 @&
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10 9 8 7 %6 5 -4 -3

=z -1

Review Exercise 6

False ifi, False iv. False
p(x)xg(x) iii.
iv. (y+1)(y+2)(y+3) v y+i

3 1L =
Y. C

1. i. True ii.
2- il 2 iil

il a o a
vi.c ¢

1. L x=-2, y=2 ii, @}F—l iii, x=4, y=0
iv. x=4, y=0 &‘— , ¥=4  vi. x=—8, y=J§
2. i Liesinquadrant-

iii. Liesin quadrant’™~
v. Liesinqua

4
3 L =

\y

i, Liesin quadrant - II
iv. Lies in quadrant - ITT
vi. Liesinquadrant-1I




A%
J
@
i
14
J
&

Y




jn

7

lé > /Ly &= 7






\\'-\_

5
S
\
@
Y
Y
“,
\
)




-2

0

1

8

&

5

Ve = < & = \

Y




il
..l .

N
y d 4




N
=

& 4>\

e




Equation X—Com& Y-Coordinate
1
¥y=5* 0
2
ii. | Equatio ordinate Y-Coordinate

1

e
Il

slw

[a—

Mo G| N | W

quation X-Coordinate Y-Coordinate
2x+4y=8 0 2
7 1
2 4
iv. | Equation X-Coordinate Y-Coordinate
2x+Yy=6 1 4

3 0

g
¥

e = / Ly & = / 4 &

== _ A
Ve L5 %ﬁm .
AED e /el e



Equation| X-Coordinate Y-Coordinate
x—y=2 2 0
1 -1
vi. | Equation | X-Coordinate Y-Coordinate
x-3y=6 3 1
3 -1
5 [
@
- 5
i
=4 . (26,
|
K 10,20
! i
0 B %5
s S

35.6°F
1318 Rs
5. i {3,-2

vi. {-3,4} vii {-3,2}

iii, False
Y. € vi. a

i. Truoe

ii.

e covered by Ayesha in 3 hours is 60 km.
x Exercise 7.3 &

48km iii. 1.2 miles
12 acres  iii. 2 hectares
ii. 3RMPEF i, O°C

ii. 22847Rs i, 3.41riyal

i {31} i {3,1} iv. {47}
vii. {1,1}  ix {84}

ii. False
ifi.

iv. ¥

iv. 4.9 miles or 5 miles
iv. 6 hectares
iv. 244°C

iv. 1.78riyal

iv, False

N

‘@% VN e = \ 9 @




S

i {-2,-3}

i 1 g
v. {5-8} vi. {g%} vii. {8,2} VV?:?}

— A

I Ecercise8? | ®

1445, -1-45
2 3 3
35 2 -34/5 i [ -3_J.ﬁ}

{’

- {-1+2J:7’—1-2~ﬁ}
{
{

e — 7/ Ly é > / A

3%



;

1, i {£3,4) i, {2,

i, [l 4¥6 = {-ﬁ,_z}
273 2

. )
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Review Exercise 9

2, i, True ii. False iii, True iv. False v False

3. i DF i /POR i 65° Q—~:
iv. Equilateral v. Hypotenuse vi. 180° v
4. L] b LL] L X3 b L] o

1. £ 111.

ii. Congruent

v. Equal vi. Concurrent O :

vii. b vii

the clrcle passing through the three -
ints is on the point of intersection of \
f the line segment obtained by joining lo k
ollinear points. This point of intersection is N
tfrom all three non-collinear points.
A~_ "R

Review Exercise 11

i. True ii. False iii, True
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\ Exercise 12.1 ()
C

£ 3. ’
w 55° ?‘
B C 55°
Side AC is longest. A

Side BC js s%,

Review Exercise i2
O

1, i True ii. False iii % iv. False  v. True
2. i Perpendicular &reah&r iii. BC
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,. "ixercise 14.1 @

e AACD =Area of triangle ABCD.
equal.
COD=Area of ADOA, Area of AAOB=Area of ABOC.

Review Exercise 14

1. i. True ii. True ii. False iv. True v. False
vi. False  wii. True  wiii. True
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Exercise 15.1 ®

1. i Side AB =3/7cm, Area =8om

ii. Lengthof side AB =4y7cm, Area =l4cm
2, Lengthof side AC =2cm, Area =bom
3. Lengthof side AC =4cm, Area =17cm

o?‘

1. i. mAB=10cm il. x=6 iii. x

iv. x=2 v. {30} vi.l{l,
2. mAB="10cm 3.
4. Right scalene triangle

Review Exercise 15

i.  (mBCY ii, \Equilateral il ? iv. Triangle
mA_B:SCm %
& L Exercise 16.1

A
ii. 1 i, 242 iv. 232

1. i
2 it 2 i 171 iii, 5 iv. 46
\ =12 :

% Exercise 162 ®

4. Points A, B and C forms isosceles triangle.

5. Point A, B and C from right angled triangle.

6. K=4,K=-2or {4,-2)

9. Because squares have equal sides and these points are equal.
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3. B=(2,2) 4.(4,5)

Review Exercise 16 .
. i True  ii. False iii. False iv. Fa@v. True
vi. True vil. False viil. True ix. fTrue
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