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UNIT

ALGEBRAIC FORMULAS
AND APPLICATIONS E

b Algebraic Expressions

P Algebraic Formulas

» Surds and their Applications
b Rationalization

After completion of this unit, the students will be able to:

¢ know that 2 retional expression behaves 1:|I:l: a rational number.

¢ define o rational expression s the qu-ntll:ut .P1"IJ n'!' two polynomials pix) and g'.m where q(x)
is not the zero polynomial,

» cxamine whether a given algebraic expression is a

« Polyeeenial oc nol « Rational xpression of ol
» define ::: as a rational expression m its lowest terms if pix) and gix) are polynomials with

integral coefficients and having no commaon facior.

» cxamine whether a given mational algebraic expression is in lowest form or not.

# reduce a given mttonal expression to its lowest lerms,

¢ find the sum, difference and product of mttona] expressions. y
» divide a rational expression mlh anather and cxpress the resull in its lowest torms.

» find value of algebraic expression at some pa:llm.lu'mlﬂun!'bﬂ

» know 111-.- formu s

bl wfa-b) =2 +4 ) o+t —fa=b) = dob
« Find the velue of o +b:mdu{nhw’mulhsﬂhmﬂn+bln¢#ﬂﬁlﬂhﬂ!- | 3
-kn-nwr.‘ruihrmutu ; . !

{:r+b+.:.l -a’ +En n— +M+I&.4—m
o Find the'vahat ol'a” +6° 4 whml]t\'lluﬁ-lﬂ'n*-b+slﬂﬂﬁ+k*ﬂllﬂihﬂ-
quuenh.uuln+b+cwhmﬂ-.uuhﬁ¢{- +a +tuﬂﬂ+h+mmm
] .Furdlt:nhenhhbr+uwbmhﬂhuuh 4-# +tndnhrnm

¢ know the formulas L RETRES] % SRV r
et =a t,l..:ﬁ{n:ﬁ:,l#h a 2b’ -frkq.lﬁn '-ldl+!r i1 _ : P T iy

+ Find the valoe of a” 15" whnnm-:wmunruthmdahmﬂm .-‘- . ; ..'” __:j
« Find the continued product of f + yife < i’ +ay 43" M~ r') s
» recognize the surds and their applications. M

» explain the surds of second order. Umhumuwmmmnhdmw%m‘*,_ '
the denominators and evaluate it. . -

» explain rationalization (with precise meaning) of real numbers of the type "+ .
m&mmJ@ymmﬁmwmmi@ﬁgh‘_




1.1 ALGEBRAIC EXPRESSIONS

Algebra is an extension of arithmetic. In algebra, we use alphabets
such as a, b, c to stand for constants and x, y, = to stand for any
numerical value we choose.

An algebraic expression involves numbers and letters together with
* operational signs such as +.—.* +. The signs + and — separate an
- algebralc expression into terms.

! Eﬁm’ﬂl&:
ax + by consiets of 2 terms
T -2  consistsof 2 terms
| ,,.rl (AP ) b &Jﬁ*m*"ﬁ’z consists of 3 terms
I T L consists of / term

Tl'l"m_x nﬁ_ﬁﬁ:m b g, 297 5 in these exprassions are called
: -muﬂinimt;,_hhile the letlers x, y are known as variables.

An aluabra]caxprmun is nf three types.
' el ﬁilﬂanma.r (i) Irrational _ |

{,l_ 'ilu-l :-CIr.-;-'-.'-

% -Eea mw ‘mteQar and Ao Gy Gy g ooy @3,8;,8; .8 |
Hd‘lﬂlﬂﬂsﬂ,l#ﬂ

5t power _}QIHP’E_ ;‘ .r. this polynomial is ‘n .
: Wmh |




An expression which can be written in the form %-'ﬂw#ﬂ.
where Pix) and Ofx) are polynomials in x"is called a rafional
axpression.

-

For example:

x+l ) X+8 o 27 tix+d x+1
?+x‘+ Wesmm [ Z4z+2 e  +2x+3

are all rational expressions. The rational expressions can also ba -
added, subtracted, multiplied and divided like rational numbers. 3

Rational expressions are of two types.

(i} Proper Rational Expression
(i) Improper Rational Expression

Proper Rational E:prusslun-
A rational axpraa‘slnn Qq" E:’-ﬂ 0, in which the degma of Pz} is

less than the degree of Q{y is called a prupar rational expression.

+ AL AN .-l'“' \ e »
For example: BT e, L g, S TS s oL >
o x4l 3.:’+#.1-‘ P Wit e
X +3x+7 " Ear R
l‘: ey _- :".j }]i'i _'
|H1FI"II'|HI Rational Expression Ve S el doe S B

fix)
gr} - Ill.F'.‘Ir

either equal or. greatar than the. dﬁmﬁﬂ uf QM&J#JH_I
mﬂunal expression. For example:

' A rational a:«:prasmn Q;‘J\;.Ivtﬂ in which the dugrﬁa of .Pi’.ﬂ;-len 4 :' .

........



- 1.1.3 Examine a Given Algebraic Expression
Let us consider the following:
o ; _ i 4
R L W Gl ) =
b ' _ ﬂ,}nru:l (ii) are Polynomials , but (i} and (iv) are not polynomials,

because in (i) and. (iv) the powers of the variables are negative and
, m:l nl.mtur:

i - Consider the following as well:




EXAMPLE  Find the lowest term of 55 - _
SOLUTION: B o e b R
&'y’ _ X! . . i
12" - 3_1."‘.(1321 r 1
il \
3

Thus to examine a rational expression in lowest terms, we first
write the numerator and denominator in factored form and then
use the fundamental principle of fractions to obtain,

¥ -a®  (b-a)(b+a)
b-a’  (b-a)(b’ +ab+a’)

b3 b+a

& P+ab+al =

b

1.1.5 Reduce u Rational Expression to its Lowest Terms

EXAMPLE Reduce to lowest terms:

57 =

soLTion: ) 32Y (i) 2-x e

-4z’

_ sl L sen e
FW i : - e Pt E

-\.




We | nﬂ“lhﬂ,ﬂ.'lm J:lll'l'eranna and prndw:.‘t of rational axpression with
hi hﬁhmtfu’lmﬁﬂg examples:

Y X2

. ﬁﬁdﬁ”ﬂ ""f‘! 2t st
":r.-‘." _-:Il !’;Lx - e

ﬁi S 5 o e 5 o
il F—3xt2 - dx+3

D +-T.x+z
*‘J e —x2 ,1'2 Ix-—x+3 .

=y
%‘"IM. Cxr=3)-lx—J)

.u'l.,} 1'\-I'J' T ;.|.2f
'I_n__.._

| F’!J EYE 1‘)

TN L




(i) x+d . [ LR T SN 1 =

?__} ?-_I o el L _H ‘I

¥ *

x+2 ik, TN -

T = r.mwu ' W

_ G+ a-t) 2’ ::-1-1} : | L
e+ l) (x~1) (& ~x+1) T

- P adx—x=24x = +:: £y
A T :

: = e LG
= L S .
= J.‘J +Ix-2 TRy E _.'-J
x! .-.'I:J +12—IJ-_-|'.~._';'_.—_I' llr-“ ':?I-'I. = I % 1

- -‘rl_l_z:_:- L._'_.'-'::I_--'.i . -
R ) » "':}h r : =1

: ; ."3..
EXAMPLE-2 " e e -.,,

Solve; 5 2

x+3 =z~ A= e 'J
@ -4 x4 : S







- LA ety A
xx=I) x+1) (& =x+l)
i A :

i -F—-x-i-j' # =

: il % Eal il
(ii) 2 - 2x=1 . * B .. edh
x-1 6x+1 B ¢ ﬁ.,

25" (2x=1) =l P
T 2x=1) (6x+1) & ! o

zxi = : : .I-I;._.I_II-I " El p ",
g+ [

I.1.7 Division of a Rutional Expression b

Hl'ﬂ .

Thanuamuwmmufmmhnmmﬁ U,

i i b u-ﬂi y.,mﬂ_l}ﬂﬁ"{

h i




TRy x+2

. 4; o o N S
SR i I+x  x*+2x+l
| "‘-..-"".I I - 3x—1 3 I=4x
el Jex  f+lf

- Bl Gl eel)
L ) I+x I=3x |
_ @x=1) et 1) | . 4
(1=3x) = 1.
_@x-D) D)
- =0x=1)




EXAMPLE-1
If Pfg)j=4x* + 3c* 'S+ I, then find P(—1)

SOLUTION: Given: Pix)=4x* + 3x’ —5x+1

Pl=1)=4(=1f + 3(-1F - 5(-1)+1

=d+3+541
=3
EXAMPLE-2
3. .
i Pg=2"""*C tnen find P(1)
x'+8
= 5x+6
SOLUTION: o Bl ]
L ' +8,

12 =
puy L300 +6_1-5+6

F+8

i+8

) L'}
B i

i Al
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Eﬁﬁ . 0. 2k
ey 142’5

| R Iy 12 fom
| 12257+ 200%" T

_

e il
il i 4 ;}r J:
; ; Jy-3x

i ot i x i - S TS
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| R e s TS
' ‘ﬂ.,ﬂ - 18- 8y x4y
_ F-f : x’+3::+3 X ﬁ A

oo
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- 2
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E 3 i - I= g fthx.'.E? r_j
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1.2. FORMULAE:
A formula expresses a rule in algebraic terms, its plural is formulae.

1.2.1 Formula ]
fa+bf +fa—bf = 2(a’ +4)
Prook LHS = (a+b) +fa—bf 1'
= a’ +2ab+b" +a’ - 2ab+ b’
= Ja’ + 267
= 2(a’ +b%)
=RHS

Formula 2 : - - .
(a+bP —(a—bf = 4ab :
Proof: LHS = (a+b)-(a-b) _ .
= (@’ +2ab+ b )—(a® - 2ab+4" )
=a’ +2ab+ b —=a’ +2ab-H°
= dab '
= RHS

EXAMPLE-1 : ._
* Find the value of a* + b° when a+b = & and ab = 12

e A

SOLUTION: Given a+b = §
 (a+bf =8
a’ +2ab+b’ = 64 : Had : '_I ,_‘_.',
a’+b’ = 64-2ab L e i A
= 64-2(12) ab=12
=64-24 |




=9anda-b =3

(a+ b,r’ e aﬁ

R (9 (@) = dab
oy = - - 81-9 = dab
dab = 72
' ':'.I. |- = ] I ﬂb =.-_
.
=% ab = I8

" Formula 3
fatb+te) =a +b’+= 4 2ab + 2be + 2ca
Hﬁuﬁ »Fuf p=ath

Ak _: -ra+b+¢;i’ p+c)’
’ “” | -:pil-l-lipc-l-ﬁ}
= (a+b 4 2asbere’  (wherep=asly
_'_Ff+3¢&+bi+3nc+i'bc+c ;




EXAMPLE-4 ]
Find the value of a+b+c when @’ +b' +c* =1mg¢£ﬂ HH
ab+be+ca = 22 Ly ,

A e YOE A by Al b 0 P

SOLUTION: We have Wi
(u+b+cf =a +b‘+c’+2ui:+?bu+ iy YRS ,
=(a’ +b ¥ ¢’ _,:+zrub+ﬁe+qu |
= 100+223) .
= 100+44 |
(a+b+ef =144
fa+b+ef =(i12f TN 00,

a+b+ec=+12

EXAMPLE-5 Py = ; .

£3 m'mu’i
Find the value of ab+be+ca when a’ Tib et = -IF

' %
a+bhtc =8 _" VTR

SOLUTION: We have

, (atb+c) n-:a’ w.:*ﬁﬁ.w
v -aﬁaq: _ (ab +
- H-ﬁ'i»:mﬁh :

(e ’



s - ﬁt+$’-u’ +3abfa +b)+ b’ . |
‘:‘H ﬂ:‘ﬁslf_h{-b)! ; t : =

. =(arbf fa+b)
o r.;f +2ab+ b’ ) (@a+b)

= ralbe 20t 2ab +ba b
'-i-n’}sn_-‘nsub’q'-bf

L‘ifﬁ+3&ibfa+b}+5’ ‘ :




Formulo (] - b TIRNAED

@' +b = (a4b) @ -ab+b?) L Vi ey e
: Ve
Proof: RHS= fa+h) (a’ —ah+b*)
=a' —a’brab’ +a’b—ab + b
= a' +5° . i,
= LHS 1 e
Formula 7
a'=b' = (a-b) (@’ +ab+b)
Proof: RHS= fa=h) ,|"a1 +ah +;j|';":] i
SR,
=a' +ath+ qbz.-n?b.ﬁab?_.;*-ﬁ:!. LETCS *--'t-.ﬁh '
= L ] - .
e - o
=[LHS ] '

EXAWIPLE-6 " S
o o s Y lrrap AR ' U o i :
Find the value of x'+" when xy = 8 and x+y =5

'\-‘.I.!-"-l-*..:. an -

SOLUTION: x +y = 5§ (Givan)

.........



EXAMPLE-7

. Find the value of a’ -5' when the values of a—b = 6 and
ab =7

:
. ~ SOLUTION:a —b = 6  (Given)
fa—b)’ = (6  (Taking cube of both the sides)
a'—b' —3alfa-b) = 216
a’ —b' - 3(7)(6) = 216
_ @ —b’—126 = 216
R a' - =216 +126

a’=b' = 342

EXAMPLE-B
Resalve into factors x'p” -8)"p’ —4x'q’ + 32)'¢*
 SOLUTION: °p° ~8y’p —4x’q” +32)°¢*  Rearanging the terms )
= P8 )-dgi (P -8
=(p' 49" )(x -8y
= [t/ -4y [x) ~2/']

=(p-29) (p+29) (x=2y)(x" + 2xy + 4y )

|
|
|




The symbol * -." stands for “therefora” 1

Resolve into factors. (x+ y)' + 64
SOLUTION: (x+y) +64
= (x+y )} +(4F
= (x+y+ -#,a:r’.r + ¥ —(x+y )4 +Hf}

= (x+y+ #j{.‘rl—_p'3+}_[j.-'..41-_.f}_|_jd]

Find the continued product for x* — .
SOLUTION:  x° — °
= (' F -6 )
= (x'+3" ) (' =)
= x4+ —xp+ 7 ) -y +xp+3°)
= x+y) o=y (F =yt ) (F +xp+y°)

) [ MERCISE - 1.2
Solve the Following Questions Using Formulas.
L (x+2y) #(x—2p)

2 (Gx+3yp)F +i5x—-3p )
3 (3l+2m) —(3l-2m)

& (L+m)fl=m) (P +m )l +m?)




.-5- (ab- j‘%f b (2x+3y+2) '
1 (2p+q)’ & (Ip+grrp
9. (Zx+3yf : 10.(x+y)F -1
W (x-y)’ +64 12, 8x +27)
. 13 27— 720y° 14, 640" — b°

15. Find the value of &’ — 8" whena—b = ¢ andab = —5.

& 3
il- “Shl:l?'"ﬂ'lﬁt [I"I' IJ —(;-—i] -= -f_
I g0, i #

i

'i_thev,aluaufa +& andabwhen a+b = Sanda—k = 3.

th "ﬂll.i‘EUf—ﬁ‘}-i-bld-c fab+botea = It anda+b+c = 6.

l-_f-'1|

" 1
-i..-_.- I

'_"\,3 é-‘-}’ =Eﬁy:hd:1r—-fﬁ.
;

i i {
_.+q,1'."-. | S |




1.3 SURDS AND THEIR APPLICATIONS

1 = 3
N

Rational Numbers:

- 3 £
A number which can be expressed in the fnrrn[ &) where p"and g’
are integers and g # 0 is called a rational number.
iz 4
o

- .
e.d. 1 are all rational numbers.

Irrational Numbers:

A real number which is not a rational number, is called an irrational
number. For example:

J2. 3. W5, J7 etc. are irrational numbers.

Clearly, an irrational number cannot be expressed in the form [E} g
where p and g are integers and g =10, q

Real Numbers:

The set IR of all real numbers is the union of two disjoint subsets,
namely the set () of all rational numbers and the set o’ of all irrational
numbers.

Surds of Radicals:

A surd is an irational number that contains a radical signs.
9

=
e.g V2, 243, ¢+ 35, 10-45, Lf'F are all surds.

EXAMPLE
L
(i) /3 = 37 iz a surd of order 2, i.e. it is a quadralic surd,
I
fit} 4 = ¢ is a surd of order 3, le. ftis a cubic surd.
')

(i) Ya = a"is called a surd of radical of order 'n’ and ‘a’is
called the radicand.

The symbol * i.e * stands ﬁur.-fm’i?@
21




Laws of Radicals:

As the surd can be expressed with rational exponents, the laws of
indices, are therefore, applicable in surds also.
Thus for any positive integer =" and positive rational numbers

‘aand b', we have the following laws:

- Laws of Rodicals

Laws of Indices

@ (ay=a

(i) ofab =4 b

) (Yay = Ya

I'ﬂ {Eij =y
I

1 {
(if} (ab)* = g b




|.3.2 ds of Second Qrder-
I
.u.f_ as

Remark:
The symbol ./~ is called the radical sign of index 2.

is a surd of order 2, i.e. a quadratic surd.

Similar Surds: :

Surds having the same irrational factor are called similar or like surds.
For example, V3, 543, ;ﬁ are similar surds.

Surds having no common irrational factor are known as unlike surds.

Example: /2, 3./5, 2.3 are unlike surds.

Addition And Subtraction of Surds:
Similar surds can be added and subtracted

Example: (i) 63+543 =@+5J5 =113
(i) IS5+ 45 65 = (124 4-6)/5 = 1045

Multiplication and division of two surds: ;

Surds of the same order can be multipled ehd divided according to
following laws:

For any natural numbers 'm'and 'n’

(i) Jmxfn = Jmn E“}T J_

EXAMPLE-1

SOLUTION: We use the rule *.ll'; ® «E-—‘Jm_n

JEHJ— = JE;E == ﬁ'fa‘
23




_ Vs _ 180 | . m _ [m
T B AT
J,Z’x-,fx}’:-tjxj

Exfx2xjd
_[E
i

* Rtionalsing the Denomincor:

=

can .,ﬁimpﬂﬁﬂ fraction by remaving a square root from the




L e

Multiply: (2++/3) (5-43)

£ TH .J-l'.r.;'d'::.l_ :-1-' +" g
SOLUTION: (2++3) (5-3) . ' -F& :

= nnz:r—uf'hhf*aff—-ﬁ‘
=10~ :Jiud’t-i

= 733 2 ."u-."-i

EXAMPLE-3
Multiply: (335 ~ V2 )5+ 342 )

SOLUTION: (35— 542) W’fﬁﬁJ o



EXAMPLE-4

- Express in the simplest form
() J288 ) 147 (i) vied

SOLUTION: (i) /283

= VI 2u2xInInIxn]3

S TV RV | YV TVS [ oy SN |

= .E"_x.?h:j‘xﬁ
= 122

(i) 147
=7x7%3

e o ] ) Y Y

PO Al i

] L]
L
Jﬂ

7

s~

B o | | f




1.4 RATIONALIZATION:

Binomial Surd:

An expression is called a binomial surd if It consists of two terms in
which at least one term is a surd. For example:

a+bx, Jx +./y arebinomial surds,

Conjugote of Binomial Surds:
(il a+bdx and a-bx
(i) Jx+fy and Jx—Jy
are surds whose product is a rational number. The pair of such surds

is called conjugate binomial surds. Each of these two surds is a
conjugate of the other. For example:

() 2+3f5is conjugate binomial surd of 2 —343.
(i) 3 +7 is conjugate binomial surd of 3 —.J7.

Remember that:
Conjugate binomial surds are rationalizing factors of each other.

Rotionalizing Faclor:

When the product of two surds is rational, then each one of them s
called the rationalizing factor of the other.

EXAMPLE
() 243 %3 = 6, whichis rational,
So +/3 is rationalizing factor of 243.
() (3+42) (3-2) = 3-2 = I whichisrational.
. by
So (y/3+42) isrationalizing factor of (V3 —+2).




| ':'-'Q':_'_:':W-nfmmaﬂrg a surd to a rational number by multiplying it
1 @ suitable rationalizing factor, is called the rationalization of the

: e xs—:ﬁ'
B L 5203 5243

5—3




(i} i (id) -.r+'i {dir) x~i 8Ny
x A .x. ]

) [r-i]J (vi) ..-.f+_;{} {wﬁ

SOLUTION:  — 3., /5

1
Tl
I 4= J"
= -3-4& J‘
P -(8) a"

i
- j—ﬁ

B =
X




i) -:5;+—J’

- g&_%_,l’: 6° (from (if)

gt |fr-:j+£f'= 36

_._';' :ﬂl_ o .-
T ® G-2f

_ ke r - fﬁ_:.'-é)_’ = (28 ) (from (iii))

'P'



EXERCISE-1.3

4

Remove the radical sign from the denominator:

o, s 1Al
(i) 7= (ff) Eﬁ (i) T
Simplify the following expressions:

) V248 (i) 4450+200 + /50

(i) (V12-+2) (J20-3J2) (@) 6+42) 5-45)
W (V3-2) 5-3) i) 7+03) 5+2)
Rotionalize the denominators of the following :

I e S N
O 5o Vs Yignpe e
o) 5f7 ) NEFSNF) iy —22

23347 T 11+ 3%
St

37 + 243

Ifx = 4[5 +2, then find the values of (i) I+£ and (f) 1'3*“55

' 1 i I
If x = 2++/3, then find the values of (i) x—zﬂn.li (3} f"‘;f

fx = 3 -2, then find the values of (i) x—i and (ii) IJ"';I;_‘

| !
if L= 342, then evaluate (i) S L i

.

: . i
1L = Y7043, then evaluate @) (B+=F 1 (i) (p=3
» P P

P, b4 —a’
Rationalize (i) —J__—-
b—b’ —a’

i




&l ,F. :A.r'l algebraic expression of the form —— ) Oix)= @, Px) and O(x)
are pnlrnmnials is called a: O(x)
t H hﬂlq:ui uumher b rational expression
[ I__ﬁr J'#J'ﬂ fdl  mived surd
e fﬁ+&ﬁ-{a_5ﬁ
" & 26 +b) (b)  dab
F'-' | A W i | fdl 7+ h
- 8 (a+b)f +(a-b) =2
0 ot b a4 p?
= -::-‘fﬂ'ﬁ-. W 2fa’+4)

S
l

.......

(%-hﬁ:;l

'Iamammrgm is

(a-b)’




9. Ja=ga'""is a surd of order:
(@) zero 1} R
et 2 f *

10. Surds can be multiplied, if they are of the
{8) some prder (b order 2
{c)  diffevent onder () ordern

Hi- Fill in the blanks.

-

1. A number of the furrnﬁ, qg=0,p, geZis called a
q

L. An expression of the fmm%,g{;};eﬂrﬁx};g{x]m polynomials |
is called

3. fa+b) ~fa-b) =

b fa+b)f +fa-b) =

5. a +3abfa+h)+b’ =

b o —3abfa-b)-b =

1. (a~b)fa’ +absb)= NG DDA sl

8 (a+b)fa’—ab+b’ )=

W i oe ROETHEC

9. An irational number that :a:'miairi{'r'ud'ii:al'éiﬂrﬁ-m
called a i |

0. Ja=a'"?is a surd of order



i

(ath) =a’ +2ab+ b’
' l:'a b P +fa-b) =:i'|,l':a3 +bjj
(a+b) ~(a-b) =dab
(a+b+c) =a’ +b° + ¢ +2ab + 2be+ 2ac
(ath) =a’ t3abfaib)z b’
e b b )

@ b =(a-bl(a’ +ab+b)
. Surd: A surd is an irrational number that contains radical signs.

- Purs Surd; A surd which has unity only as rational factor, the other
F - factor being irrational is called a pure surd.

J,!Iﬂﬂﬂl'd A surd which has rational factor other than unity, the other
factor being irrational, s called mixed surd.

milar surt Elldlﬁwh'!gﬂ'msnmnlnﬁtimmhdnramcalrﬂdsimllar
ﬂ‘hﬂllﬂﬂ

Surd Jﬁmﬂmmnmmimﬂmalhmammmas

_:Hmﬂupmdﬁctufhmmdshmtbnal then
mﬁmmmm ruﬂunalhing factor of

. N0 B0 P ¢ o

el S
-"-'].l. r




UNIT

FACTORIZATION

» Factorization

» Remainder Theorem and Factor Theorem
b Factorization of Cubic Polynomial

After completion of this unit, the students will be able to:

¢ factonize the éxpressions of following bypes.

» Typel: b+ by iz
o Topell:  ax+ay + b + By,

e Typelll: o +2ab+d,

= TypeIV: a - b‘.

] ¥ J

« Type¥: o tdab+b J=c .

e Type VD a' +a'b +b ora' +4b"
4

« Type VI = + px+4,

« Type VIIl: ax +br+c,

o' +3a’ b 3ab b,

L] T}"Fﬁl [X:
o’ =3a’b+3ab’ b,

» Type X -u:ltbj, : &
» state and apply remainder theorem,

+ find remainder (without dividing) when a polynomial is divided by & linear polynomial.

» define zeros of a pofynomial,
» state factor theorem and explain throogh examples,
» use factor theorem to factorize a cubic polynomial.

X AW



.....

' mial of d&gma '7" is called a linear polynomial.
F&*aﬁmpla,: + 3, 2x — 5 etc. The general form of linear polynomials

’iﬁﬁr+b1ﬁr|mrua b are real numbers and g =0 .

h;':'_. ynomial of dbgréia *2" is called qliadratic polynomial e.g.
3x' +5x—2, 4x’ —3x+/ eic. The general form of a quadratic
Pﬂl?mnml is ar’ +hr+c, whammb ¢ are real numbers and a # (.

|.|.I

omial of degree '3 is called a cubic polynomial. e.g.
Sx+2 4x’ +5x" -2 etc. The general form of cubic
mial is ax’ +bx” +cx+d where g, b, ¢ d are real numbers

'_' {'x—!!} (x—¢). Then, dﬂﬂrl:.r each one of (x—a), (x-b).
ar fm of P(x).

polynomial as the product of linear factors or
than that of the given polynomial, is known as

5=3x3, 3 and 5 are factors of 15. Similarly, in
+~_-1.-) are factors of ax + ay and in
: q&ko*y+rjamfaﬂtursufax+ny+a:.

_' i |-|'..4, 1w -,_l-.:'r.

Fﬂdlﬂnfhmurmwa o




Following examples will expiain the factarization of the expression,

EXAMPLE-1
Factorize the following cait-rich i
(i) 3x + f2y (i) ¥y (iii) ad + de + df =
(iv) 2pq +6p°q-4p'g T
SOLUTION:

(i} 3x+ [2y = 3fx+4p)

(i) & +xy = xfx+y)

(i) ad+dc+df = dia+c+f)

(iv) 2pg+6p°q—4p’q = Jpg(I+3p-2p’)

Factorization of the expression of the form:
ax +ay +bx + by

Following examples will explain the factorization of tha_l_qxprg;qsig@

EXAMPLE-2

Factorize the following expressions: . 5
(i) 2ax 4 bx + 6ay+ by . (i) 1_1,5:1-13_-,:3 is:l.'i-j?m.r Aliriass
{iif) Sym + I5yn + 2zm + Gzn erciLl

SOLUTION:
(i) 2ax+ bx + Gay + 3by

= xﬂu-l—b,lf.i‘_}-ﬁ."n'vl-b)

= (2a+h) G+3y) - L .
-H;*' i o
Now check f@j 2ux+hx+6ami.-3-'ey ’ "I

.ﬁuj Sym + ijn+2m +. ﬁm

| (i) 2yx+18y" + 3zx + 272y
= 2y fx+ 9+ I2x+ %)

= (2yp+32) #-P.F}ﬂ A ', <



e expression of the form: -

; a® +2ab+b

‘nwwmm ) o $2ab LB (a b
Lty (i) a®—2ab+b =fa—bF

yressions which have the pattemn of the left hand side of (i) and
fi{lmuﬁud perfect squares. These identities are useful in helping
| ze certain expressions. Following examples will explain
_ ' the factorization of the expressions.
X  EXAMPLE-3
W 'ﬁd&i:u#mfaﬁmﬂng
%ﬂﬂfﬁuﬂ (i) £ — 12t +36

: «ﬂm i) F+oe+9 = 423+ 5
R, = 43
() P -12436 = F =26 +6%
% K ﬁ—ﬁ:jz
of the form:

b



EXAMPLE-5  Faclorize 364° -}

SOLUTION:  36d” -1 "= (6d)f —(1)?
= (6d+ 1) (6d— 1)

EXERCISE —2.1

Faciorize:
1- 3afx+y=7hix+y) 2- ax+ay—x’ —xy
3 a+a-3a"-3 & X iy-x-x
3 Jax +Gay — 8by - 4bx & 24 —bc.—2ab + ac
T- afa-b+c)—be 8- S-4a-2a’ +d°
9- 167 - 24xa + 0g 10- 7 — Jdx+ 40+
1= 206* + 520 12- 2a°b 4+ 2ab’ — 42°F
13- .:‘T+x+:l- 14- 1’7+--J-;.—-2

q. : x
15- 5S¢ - 3027 + 45x 16 & +5° + 2ab + 2bc+ 2ac

e ——

Factorization of the expression of the form:
(i} @’ +2ab+ 8 )&
(i) (a’ —2ab+b° )=

Following examples will explain the factorization of the expressions.

EXAMPLE-1
Resolve into factors:

XX 2+ — 4
Sﬂtuﬂﬂﬂr-(x;+£zy+ylj—'#f‘? :
= (43 —(22)° L
=(x+ty-22) (x+y+2) =iy
m



edg ."- = (£ +3b)° —(4z)’
a = (c+3b+4x) (c+3b=dx)

= g’ -2ab+b -9
e <
;** (a~b=3c)(a~b+3c)

= :'#*ﬂ:-;ﬁ

. £ Lo

F: == 3%?{&-3}'”#

-|.-|.




i

soumonN:  x*+64 = fff +& o -2t O

+Ef-jﬁr’ w4 b 5 T .
S et S 3
G R L fhs |

e R A

T T -V I T |

EXAMPLE-& :
Resolve into factors: i oI RN
X' +x’y’+y"' i rebtE L g 3

SOLUTION: x* +z"y’.'l-1l-y‘r = _{3:‘+2;.;3_]{_2 +1],.‘J._If;.i'hﬁ .,
&y F-fof oo g
wt EA VG

e e ERERCBE-22
wumm,,,.f- o e A IR




H+Px+g

»imq %ﬂgm&! = fxtr) (x+3)

"i-n"'ﬂlm f+m__:+q =~1‘1+ﬁ'+3}x+m

'-"" =
pfmilﬁmﬂfﬂmﬂsnfmullketunmmbum sides, we get

r+s=p and m=gq

%
der to factorize x° + px+g, we have to find two numbers

- .J-;-‘ﬂl.ﬂhﬂmtr+s_p and rs=g

e

»fvgmxampm will explain the factm‘nﬂm of the expression.

W |

4:.15.".1

-
L
1
=

) i [
e ",i'
h

" i+|

=
#
|
L
o -

| ﬁmﬁw (i) x +4x=21  (il) X —5x- 14
-\ ""- L OLUTION: 7\ ;

ol rder to factorize x° +7x +12, we must find two
3'5." such that

*+WEE = 1? i'dh:+'31'*.ﬁﬂ e
{1 = afx ) +36+9) |
= ki) ED



learly —-/+2=-5 and -7x2=-]4
X =Sx-14d = X -Txsx-I4

x(x—7) +2(x—7)

fx=7) fx+2)

Factorization of the expression of the form:
ax’ +bx+e a2 0

To factorize the expression of the form ax® +bx +¢, we find numbers
pand gsuchthatp+g=5 and pg = ac in the given expression,

where a.b.c are constants and g = ¢.

Following examples will explain the factorization of the expression.

EXAMPLE
Factorize: (i) tx' +7x~3 (i) 3 +1Ix 463

SOLUTION:

(i) The given expression 6x* + 7x—3,
is of the form ax’ +bx +c, ac=6%(-3)=- 1§

6 +7x-3 = 6 +%—2x-3
Ixf2x+3) —I2x +3)
(2x+3) (3x—1)

(i) N3 +1ix+643; ac = 3x6:3 = 18
Clearly 9+2=1! ,
qlr_r*+H:+ﬁJ_ = B 4 Ox+ 2+ 63

Gni=e=ik
Mxi—1=—18
.r-m':m--;i

e

J}:[I+3~r] +.?- .1:+3~J_]

= (J3x+2) 4+343)
Q



EXERCISE 2.3
TN TS t

,1 2 x4 5x-14
4, ' —Tx+12
koxt—x—2
4 o' -12a-85
. o w37 = Ly 152
N G i 2
4 ﬁ-f-h?;-?‘
Ve 8 +8x—5x7
= = . 18, 105 -—?x-—lil"
' 3__ 8 ‘.'_'F'-f"-'j-?v'-_“'- 20 4357+ 5x-243

' .. ’Fﬂﬁmﬂﬂnufﬂﬂmhnuf the form:
= -  fa +3a% + 3ab” + b
e o’ ~3a’b+ 3ab’ ~b'

| AT

a—b) =a’ = 3a’h+3ab’ -1 .
ﬁ-ﬂtiﬂt‘.’ﬁfﬂﬁl the factorization of the expression.

- 1 i} iﬂl ﬁd—ﬁx’& 122+ 8 (i) x’i —6x? +12x—8

8 = *ﬁﬂl W 430751 0



a+y '_'

We know that
W @ +b = (a+b) (a® —ab+b’)
(i) o -4 = fa—b) {ﬁzf.gl_bi-b’,_l_',

Factorize :
(i) ='+27 (i) aa’ 125!:3 (i) x® —3* ™) ¥ #H*b*

SOLUTION: 8.5 . PIRN
t Ry T el

e il - T -

*.

’s
1
3
:
EXAMPLE-1 i = *
| <1
=il
.

ﬂ.} #31-2? = x +3F ' =m1: |
= &+3 -3+ S

(i) sa’—1256" = (2a)’ —(5B)"
(2a— Eb,l [f?q}’ +{2ﬁh:



a’+2ab+ b = .-'n-rbf
a’ -2ab+b® = (a—b)
). @' +3a%b+ 3abT 4 b = fa+ by
a’ —3a’h+3ab’ b = (a-b)’
4+ -ty ) =x +y
-pE+ap+y’) =2 -y

JEXERCISE — 24

2 20+l
6 e U S )
S 27 64y
Lh b 216P-343
' H, & 45 +a+&

..“'-‘ i M) ﬂ—"h gl

s
E B




Plx) = a,x" +a,_,x" +a,_, . Lovaxta, , 6, 20

where 'n’ IS a8 non-negative integer and the coefficients are constants,
is called a polynomial function of degree 'n'.

For example:

i) Pz}
(i) Px)
fiii} Px)

=a X + a, fis a polynomial function of degree one), a, =0
=327 + 5x + 11 (is & palynomial function of degree two)

=7x" 4+ 2x* + 4x’ +7x" + 5x + 6 (Is & polynomial function
of degree 5}

{iv) Prx;:5;5+i+ﬁ=jr‘+?;"+&ﬁsmtapa;_n.mmrfumﬂmu : :
o }

EXAMPLE
Divide Pfx) = 2x + 3¢ — x— Sty x+ 2

SOLUTION: 27 —x% + 2x— 5 «—{ quotient |

aisor |—» x+2 12x* 43> —x-5

+2¢! + x
- e
Fx F2x i :

}.1"1_—1—_._'5
+2x° +dx -
=3x=3 '




IfRis ] mnﬂhl:lur after dividing the polynomial Pfx) by x - a, then
| | P(@) = R
it ] m’
| -5 '_“min]‘?mmdng-auzm divided by polynomial x -

a Is any constant, then remainder is P{a), provided mara is no
?‘.Iuﬂ umtamhn "’

4 'ir < :THH"H‘.E_'I..
i"'*' e R v
TR .gﬁ'!{ﬁ;fa# 4 0 + 19x + 5,75 divided by x+3, then
- find the remainder.
.--; > W P;&;.: 45+ 102 4+ 195+ 5

Lﬁi} , : ;I.' —ga=x+3 = a=—3

M_Hrwﬂm P(=3) = 4(-3)* + 10(-3)° + 19(-3)+ 5

\'r

A -.n:a.r 10%27-57+5
f- "‘L_". L YN = 324~270-57+ 5
Fa +-3+5

L Tﬁ&?—ﬁﬂ-ﬂ)

.

- E"

,-I-H:a’a-h’ 5x-3

i I




2.2.2 Finding Remainder Without Dividing

o

In the following examples, we learn to find the remainder without
division, when a polynomial is divided by a linear palynomial,

EXAMPLE-1

Use the remainder theorem to find the remainder when the first
polynomial is divided by the second polynomial.

(il ¥ +3x+7 x+1 (i) x' =2 +3x+3 x-3
SOLUTION: (i) Let Pfx) = x* + 3x+7
Since the divisor=x + |

Therefore x —a=x+1 = a=-1]
By the remainder theorem

R = P(-1)
P(-D=(=1F+3(-D+7
Now =]-3+7
R=]

(i) Let Pfx)=x — 2" + 3x + 3
x—a=x—3 = a=3
R = F(3)
Now P(3) = (31 = 2(3)° +3(3)+3
= 27-18+9+3

EXAMPLE-2 ]
When x* + 227 + ka® + 3 is divided by x — 2 the remainder is 1.
Find the value of &'
SOLUTION: Let P(y) = x* +2¢ +ke* +3
Since the dMsnr.'.:x~:i.--'thﬂ.tﬂfﬁm..f{-i-_.:g;%ﬂ:&-:é = a=2



PR = (2 + 20 + k2 +3

. = 16+1644k+3 = 35+4k

'IPE’-’J'= I (given)

I=35+4k = 4dk=-34 = k=—2L

fx)=x— Hri'd Q{f;]'-x —a, are any first degree polynomials such
fay) = 0 and Qfa, ) = 0 for polynomials P(x) and Ofx).

cta #}uﬂ!’ﬂm to determine if the first polynomial

i




EXAMPLE-2
Use the factor theorem to show that x + [ is a
facfor of Pix) = x* +1

SOLUTION: By direct substitution we see that —1 is a zero of P(x)
Pix) = x2 +1

Pi=1)=(-1)® +1 A P B ]
-1+ '
= ]
Since -1 is a zerg of Pfx) = il |
The linear polynomial x — (- 1) = x + 1 is,
by the factor theorem, a factor of x** + 1. :

EXAMPLE-3

Use the facltor theorem o show that x — [ is not a
factorof 4x’ = 2¢* +x* + 2x+ 57

SOLUTION:  Let Pfx) = 4x" —2x* +x" +2x+ 5
x—a.=x~=1 = a=kl
Bel) = 4017 —2¢1F + P + (1) + 5
—d-Fal+ f 45 -
= [0=0 ]
Then by factor theorem x - Hsnarafactnrunx’ 3&‘-}3;+.&{:j*~ -

EXAMPLE-4

Use the factor theorem to show that z+1 is not a
factor of 2x' —5x° —x+ 4

SOLUTION: (ot Ppx) = 25" 5  —x 44
r-g=x+f =% a=-1I
P(=1) = 2(~1f =5(-1f —E-JM
= —2-5+1+4 A
Pf-u ’*'ﬂfi? |



_;’—-x — 10+ 10; x-1 |
z=ga=x=-1l =a=1
-. Pl) =P -P-10+10
> = U therefore x—lis a factor of P{x)
X' =10
Now x—1 |x' —x* —10x—10
. . e

i -

= [0x 4 i)
FlOc+ 10
0
 following x* —8; x~2
b Pw=8 x-a=x-2 > a=2
F{ﬁj: 2‘3—_7—&. =§-8

N e ety
| % 12 Iﬂ-s

k2 {#iﬂ?”_aj_i__

' = Othereforex—2isa factorof P(x) -




1=

I~ Evalvate each of the polynomials for the volue indicated.
l. P=2x' -5 +7x—7: P(2)

L Plo)=x"—10c" +25x-2; P(=4)
3 Pi)=x"+5x" 13 -30: Pr-1)
4 Pir)=x"—10¢' +7x + 6: P(3)

5. Pfi=x"+4x° -9 4 I19x+6; Pf=2)

{I- Determine whether the second polynomial is o factor of the first polynomial
without di‘ﬂﬂl‘lﬂ (Himt: svalwete directly and use the focor teeorem).

& x'-I; x+l T e

8 -2 z47 ) e

10. .:T.r‘—f:'x3+.5x—ﬁ: x—1 W 5 -7 — vz x—1

12 3 -7’ —8c+2; x+i 1L 5P —20ad vhx 2 x4+
W, 6’ +2¢) —x+9 x-1 15 4t — I =8+ d; x—2

16 5 4328 —z+F x4l - 7.7 =87 +y—4; y—4
B At ne i3 fy = i

IIf- Solve.

9. If Pfx) = x’° Jﬂ::*+ix+5-’$dfﬁdﬁdhj’x {ﬁ]d.'ﬁ
.«if remainder is 8.

m!fP:‘h'}-Sf+h-—1!ﬂE fivid




.....

o
@ 3

B (=) fx+ 5
M x=1)x=-3)

g (Xx—d) (x+4)
(x—3j x+4)

B) (x—y (= +
7 o S 1
_ @ G+) (& H:-':';’:i




9. If x — ais a factor of P(x), then Pfa) =
@l @ [
g -a bl a

10, If Pix)=x' = 2¢" + 5x + /, then P(l) =

fa 5 b -5
o -7 Looe ]
JI- Fill in the blanks. !
1. A linear polynomial is of degree 1
2. A quadratic polynomial is of degree 4 b .
I ",
|

3. A cubic polynomial is of degree

4. Factorization of x° -9is

5. Factorization offx+2)" —1I is

6. Factorization of x' +8 is

7. Factorization of ¥’ & is

8. If Pio)=x" +3x° - 2x+1is divided by x — I 'mﬁfﬂ=__“,_:.

-3
i .ﬁ

9. If Pg)=x" +3x"~3x+1is divided by x + 2 then P(— 2) = —

ST,

10. If Px)=x"—a" is divided by x - m.ﬁmﬂﬁ} 2231 A

2 = &4
e | 2 R L AP e




SUMMARY

Linear Polynomial: A polynomial of degree “/ " is called linear
polynomial.

i Quadratic Polynomial: A polynomial of degree “2"is called quadratic
polynomial.

- | Cubic Polynomial: A polynomial of degree 3" is called cubic
polynomial.

Factorization of following types of polynomials:
ketky+kz, ax+ay +hx+ by, a +2ab+ b’

a’ —b°, (@’ £2ab+ b’ |-, @'+’ + b or a' +4b°,
- pr+g ax +he+e,

a’ +3a’bx+ 3ab’ +b', @ —3a’b+ 3ab’ -1,

a’ +b°,

| Remainder Theorem: If a polynomial P(x) of degree n = /is divided by a
i polynomial *x—a" where ‘a’ is any constant, then
remainder is P(a).

| Factor Theorem: If a polynomial Py is divided by 'x-a’ such that -
| Pya) = 0, then ‘x-a’ is a factor of Pfx). |




UNIT

ALGEBRAIC MANIPULATION

p H.CFond LCM

b Basic Operations on Algebraic Fractions
» Square Roofs of Algebraic Fractions

After completion of this unit, the students will be able to:
» find highest common factor (HCF) and least common multiple {LCM) of algebraic expressions.

» use factor or division method o determine HOF and LCM.
# know the relationship between HCF and LCM.

» use HOF and LCM 1o reduce fractional expressions involving 4+, — », <.
# find square oot of an algebeaic expression by factonzation and division.




3.1 HIGHEST COMMON FACTOR (H.C.F) AND LEAST COMMON
MULTIPLE (L.C.M)

3.1.1 Highest Common Facior (H.C.F)

Tﬁ:mhm-mm factor of two or more algebraic expressions is the
q:uprﬁsiun.uf highest degres which divides each of them without
remalinder.

The abbreviation of the words highest common factor is H.C.F.

We can find the H.C.F of two or more than two algebraic expressions
by the following two methods:

{i) Factorization

i) Division
H.CF BY FACTORIZATION METHOD:

Method of finding highest common factor by factarization is explained
hfﬁﬂ}&.hllzmirq examples:

~ EXAMPLE-1
A
=

 Findthe HC.F of 1254, &’ and 4p'¢’r

g ?I‘T [

o
L AN
i
Rl (el i
& 1
" A e
h ]




EXAMPLE-2
Find HC.Fof 2x* +3x+1, 2x*+5x+2 and ' —x—1
SOLUTION:
Faclorization of 2c° +3z4] = 22 + 2x+x+]
= X+ 1)+ 1x+1)
= (2x+1) fx+ 1)
Factorization of 22° +5x+2 = 2x) adr+x+2
= 2x(x+2)+ 1lfx+2)
= (Ze+1) (x+2)

Factorization of - 2x* —x—1 = 22 = 2x+x—1
= 2xix-D+1x-1)

= (2x+1) (x—1)
Common faclor = 2x+1

Thus HC.F = 2x+ !

EXAMPLE-3
Find H.C.Fof  24(6x* —x* = 2x* ) and 2002x° + 32" +x*)

SOLUTION: Let Pfx) = 24fx’ —x' —227)
24 (ox’ —x~2)
2457 [ulin:2 —4x+ 3x —1‘1
24x° [26(3x~ )+ 1(3x~2))
Pix) = 24 (2x+ 1) (3x=2) = P x2x3nx(2x+ D (3x-2)
Also let Ofx) = 2002x° 32" +x*) |
= 202" [ 26 +3x +1]
= 206 (2 + 2x+ 2+ 1) |
= 20 [ 2xe+ D+ I+ 1) | |
= 20:"(x + 1) (2x 4 1) il
=2 x5nd 2w+ Di2x+ 1) |
Common factors = 2° % x* % (2x+ 1)
Thus H.C.F = 4 (2x+ 1)
5




EXAMPLE-4
Find HC.Fof x* -4, ¥ ~7x+10 and x’ +x—6

SOLUTION: Factorization of x* -4 = fx-2) fx+2)
Factorization of x* -7x+10
=x'=Sx=2x+10
= x(k-3)-2(z-3)
= (x—3) (x-2)
Factorization of x* +x—6
=X +3x-Ix—6
= xfx+3)-2(c+3)

= (x+3) fx-2)
Common factor = x-2
Thus HCF = x - 2

EXERCISE - 3.1

3 1. 6pgr, 15grs
A Mdbe, 21ab’
'l.g- & dabc’ | a’be, Gab’c
2,
% "‘i w’-:ﬂ %" -_v x* -y’
4 _-t k..ll )
1 fﬁia"-!-.rf-ﬁ,.twjxarz




H.C.F BY DIVISION METHOD

In order to find the H.C.F by division method, arrange the given
expressions in descending powers of the common variable.

Divide the larger degree polynomial by another one. Getthe remainder.
Take the previous divisor as the dividend and this remainder as the

divisor. Divide and get the remainder. '
Go on repeating the process till we get zero as the remainder. The last

divisor is the reguired H.C.F.

EXAMPLE-1
Find the H.C.F of (x' ~x* +x-1) and (x' - x* = 3x+3)
by division method.
!
PP rr-il -t -3x+3
s e
—dx+4d =—-4fx-1)

SOLUTION:

Now dividing —4x+4 by -4, wegel z-1]
14
S| PR R T
o
x—-1
-xF1
0

Thus HC.F = x -1

Remember that:

H.C.F is not affected by multiplying or dividing the polynomials
with any number during the process of finding H.C.F. .

81



EXAMPLE-2

Find H.C.F of 2%’ +6x’ + 5x+ 2, Jx' +10x" - 3xr-6 and
B focibac

V.
 SOLUTION: ; 5
27 6 S+ 2 5 10 —3x—6
ik B . i
%2
I + 200 — G — 12
+ 1’ £330 + 25%+ 10
—10x? —30x— 22

Now dividing —10x* ~31x—22 by I', we get 10x” + 31x+ 22

x—1
10+ 30+ 22 (267 + 67 4 55+ 2
. =

A 107 + 30x° + 25x + 10
IO 30 4 20
: —xf +3x+10
— 10 +30x + 100
K F10¢* F31x 522
T 6lx+122

122 by 61, wo get x+2




" Now 342

x4+ 2137 16 4+ 2x 4 d
+ 3z’ + 6’
x4 d
+2x+4
0

Thus HC.F = x 42

EXAMPLE-3

If x—a jsthe HC.F of v’ =x—6 and x* + 3x= I8 then find the
value of a.

SOLUTION: Clearly, (x — a} divides both x* —x—6 and x* +3x- I8,
50 x = g makes both polynomials zero.

i@ al-a-6=0 and o’ +3a—18 =0
a’—a-6=a’+3a-18
da = 2
2=

Divisor
A polynomial Dyz) is called a divisor of a polynomial (i)t
Pe) = Dig Of)torome polnniia @%ﬂﬁf

For example:
| Let P(x) = (x—2) (x+3) and D) = x—2,
then clearly ﬂf’ng] is & ﬂW{&&rn}'z‘-’ﬁ% - pae AR
Since P&) = (s—2) (x+3) =hA s

i Dﬁlsﬂﬁl




EXERCISE 3.2

Find the H.C.F by Division Method.

L. 2f+xi+1, 2+l v x+1

2 647 —9x+2 , 8 6 -5 4 9x-2

3. 47+ 2 6, -8k 4

4 x’+:_f;’+rz;, et 1%y

5 r;—f—r+1,x'—}13+lr—f

e T JEE R P s

T P +3x—4, -2 2x+13

8 3l O+ 10, I5x' - 34 £ 2Ix= 10

[ I L IS, B T PSR P N,

W 42 —5x+3, ' -Tx+6 , 2+ 207 =243

]
e E

3.1.2 least Common Multiple (L.CH)

The least common multiple of two or more algebraic expressions is the
-expression of lowest degree which is divisible by each of them without
— - The abbreviation of the words least common multiple is L.C.M.

~ We can find the L.C.M by factorization method:

cloriz: tion, consider the following examples:



EXAMPLE-1 .

Find L.C.M of 12p'¢’, 8p’qr’ and 4p°¢’r.
SOLUTION:

Factorization of 12p°¢" = E]x 2 3 xp

I
Factorization of  8p°gr’ =|2{=|2|x 2 x plxlpl=
3 ]

I - P b k
Factorization of  4p”q r=|2]x{2|>

[ .C.M = Product of common faclors = product of uncommon factors

(2* % p? wg® xr) x f.?xixpqurl'_.l.

4!31‘?3,. ol ﬁmri

#xﬁ:-rpfa-cp;-eq"qur:r”
LCM = 24p°¢’r

1]

Remember that:

Common factors are not repeatad whiln taking prndu::t of
common factors.

EXAMPLE-2
Find L.C.M of 18ab’c’, 6ab’c’ and 24ab’c’.
" SOLUTION:
Factorization of  18ab’® =
Factorization of 2%k’ =
Factorization of  24ab’c’ =

Thus L.CM = Pmducfnfmmmnfnmxpmdudufmmmm LA

= {2x3xaxh’xg’ Jx(2x2x3xa) . H
= (6ab’c’ )x(i2a) : B =3
LCM = 72a°b¢] i e




EXAMPLE-3 :
Find L.C.M of 3_:“—{9 and z* —dx—-21

SOLUTION: g9 =7
= {x-7) (x+7)
|  and P-4-21=x -Te+Ix-21
: = xfx-T+3x-7)
=x=7) (x+3)
Common factor =x—7
' ‘Product of uncommon factors = (x+7) (x+3)

L.C.M = Product of commoan factors = product of uncommon factors
' = = Tx(E+7) (c+3) '
= (& =7") (x+3)
_ = (' —49) (x+3)
R |  LOM =% 147

EXERCISE - 3.3

'r_Trl_-

%, 3’ satptet
4 Xy, o'z, et
s "*i:' ?1.6‘4 x’ .rﬁ"‘ "




3.1.3 Relationship between HCF and LC

If A and B are two algebraic expressions and H.C.F. and L.C.M of

these is represented by H and L respectively, then the relation among
them can be expressed as:

A= 8 = Hxl]
itis called a furrnuia between L.C.M. and H.C.F.

PROOF: Suppose that

i =x and E =y
H H

A= HE it {i)
8 = Hy fii)

Since there is no common factor between x and y.
Therefore L=Hxy
- .;"IL = H{Hxy)  {Muttiplying both the sides by H)
= (Hx).(Hy)
HL = A8

ﬁ'u H = I kU CHA ]

fii} A= LWL s W e

first, before ﬁnwng'h‘ra.l-'-._..lf '-

rrmcF'nfmmmﬁ_
MLG_H prii ; ‘.;-\.-_-. ] [




ENXAMPLE-1

LEHWHGFWMWEHMMEH:H) =1
mn‘{.hﬂ);am If one exprassion is (x— 1} (2x + 1), then

K find the
sowmon: L = (2x+1) x*-1)
H=2x+1
A=(-1)(2x+l)
B=1-
We have that A=E = H=L
B = HxL
A
g _x+l) (-1) 2+ 1)
- fe=1) (2x+1)
_@x+l)E+1) (- 1)(2x+ 1)
fx—1) (2x+1)

B=2x+1)x+1)




EXAMPLE-3

Product of two expressions is x' + 3¢ — 12 — 20v + 48 and their
L.C.M is x' +5x° — 2x—24. Find their H.C.F.

SOLUTION: Given thal AxB = x' + 3’ -IJ'.?.r"—Iﬂ:-l-{E'.
L=x+5%"-2x-24
H=17
LxH = A=xB

A A= B
L

H

H'= x4 3 —12¢" — 200+ 48
x"+5x’—'::!:z_;4
x—2 l

o+ S5yt =224 E.\:" + 3 — 1252 — 200448
Ty

— 207 — 10x° +4x + 48
T2 R 10 paxtq8
R &




E XERCISE 3.4

Iﬁqql,:hmnndu.ﬂnhhhlhwing

.4 vxel, =221

2 -3 e+ 12 2 - —dx+d

3 E:3+lzj+x+f i g s B Sy

Lot +7x =042, B’ =154 -

8 I 1T 2T AT =6, 6% T 27+ 17k -3
& 23 I3 Tx+ 1S, 20 40 S0 —7x+ 24
7. x'-_:j—-x+l' e —x—1

R vx+d ol —x—1

Find the Required Polynomial. -
5. A=x-Sx—Jd H=x-7 L=x-Ix+I1ix+70,8="

10. B = 3x +;#jt+:€. VH =3x52, =60 +255 +25-8 , A ="
11. The product of two palynomials and their L.C M. are

2 +6x’ — 3 - 56c—48 and ¥ + 2x7 - 1ix~ 12 respectively.
Find their H.C.F.

12, 'I-'hepgﬂuc_hgftmm polynomials an-l:l their L.C.M. are

s T"H -""-I":‘fh'i'f} and x' +6x° + 5x~ 12 respectively,
their HLC.F. -

i ﬂiﬁﬂﬁﬂiﬂwnmmhand their H.C. F are

uftwn ptﬂrnumlals and their H.C.F is
2% + 203 -24 and x 42 mspech-rew Fmd their L.C.M.

fi'x 5 lilr"u'.f»:nt'huzr oneis




3.2 BASIC OPERATIONS ON THE ALGEBRAIC FRACTIONS
3.2.1 Addition and Subtraction of the Mgehrujg Fractions

Addition and subtraction of the algebraic fractions are explained in the
following examples.

EXAMPLE-1
Simplify xj+3::+2+x_1 5x+|:i P rx—6
x—2-8 Te+12 X —fx+8

SOLUTION:

r4+¥x+2 P_sxis ¥ ix=8
¥-2-8 P _Zxiid -4+ 8

J: +M+x+2 n 3216 & ¥ +3r-Ix—6
x —de+2x-8 IJ—-fx—jx+J.E X —dr=2r+8

a |"'.1'+E',J-|"::+J') -3 x=2) - f.t-i-jjf’x-—_%i'.

#t’x-l-_i') Eft —Ha=3  (z—Ax-2)

x4+l .x—.?_:+3
x—4 x=4 x-4 : T

Remember thot:

(i) In the algebraic fractions, the nume
are pol'_urnun'rlalu. By '

(ii) When we add or subtract these fractions, &




o Ty L &
af R : +¢b+bj ﬂl_bl
}Iﬂl'\ e ST, J ) T
: . a+h | ab
~ sowmow: I
e s a’+abrb’  a-b o' -t
R = _(a- bj{"ﬂ'+b}+f[’ﬂ +ab+b? ) —ab
g B
¢ g -b”+a"+ab+b" ab
= f. F L
= e g
‘ = BT

Multiplication and Division of the Mgehlui: Fractions -
-1 Emﬂunhmh&m then 5 and g are called



EXAMPLE-1

Simplify

SOLUTION:

EXAMPLE-2

Simplify

SOLUTION:

L

b —e? —a® +2ac A b+ —a' =2
e va’ -0 +2ac o' —-B +¢' —2ac

b - —a’ + 2ac 3 b +c? —a® =2be
e ra’ -V +2ac @ -F+¢-2ac
b ~(c' +a'~2ac) (B +c* - 2be)—d’
e +a +2ac)—b (a® +¢* - 2ac)- b

b_.i'__!.-a_c}.! : I:h—-ﬂ)?_'ﬂ:
fa+ch =b  f(a—cf -&

I-E’E ‘fﬂ_f’f] {b—c—alfb—c+a)

fa+c—hifa+tc+b) > r—u[b:" —q"u—cf]

~(b-c-a){b-c+a)
fa+c—bifa+b+e)

fa+c=blfa+b-c = at+bh—c
fat+c—bifa+b+c) a+b+c

a’ -b 5 a’ +ab4 b’
H-I' _b-l' a® 'I-'ﬁ:

a -b’' % a’ +ab+b’
ﬂ--l __bl a.!'_l_b.]'

n’nbjx a’ +b
a'=bf T aba bt

(a=b)(a® +ab+b*) ; a+b
(@ +b° J(a+b)fa~b) @& +ab+b’

!
¢+b1




; 2 Za ix=g 2
" -2 ¥ TP
i :

v : 1 =

- 1 a a® 5
s s =
TS N T R B
-'=-. ‘@ i i 2233
I x*+x+.r x-‘—;+J otz ]

"
":—_

e Y L Ca—b)
f‘d-r-mruﬂ) B+c)b+al fe+alfc+b)

"i.!._, B | xad
';i':-r-.i' -x’+x+1 P —x+!

] x+8 .I:J+:
.'.- ’*+~H+Jﬁ x’#ﬁ;’ +4x




3.3 SQUARE ROOT OF AN ALGEBRAIC EXPRESSION

We can find the square root of an algebraic expression by
i} FACTORIZATION
fiil DIVISION

3.3.1 Square Root by Foctorization Method

By this method we find the square root of the expressions which can
be expressed as a complete square.

For example:

Y2ty =yl
or x'tZy+yl = )

or Jxltlg+y’ = ity

Therefore, the square root of an algebraic expression consists of two
expressions which are additive inverses to each other.

EXAMPLE-L
Find the square root of 49x" + [12xy+64y° by factorization.

SOLUTION: 49x” + 112xy + 64y°
= (7x) + 2(Tx) (8y) + (8)°
= (Tx+ &) . : -
196" + 112y 4647 = [ 05 £B)

Taking square root of both the sides, we have

JJS'II+HE.1}=+M}I"' = if?x+.5:].1:} ¥

"




_EXAMPLE-2

FIII".'d square rool of :‘5."+:i~)+fﬂr":-+i)+ i
i 2 x

f' U mnmmutxffu.

i : -I ;
3 &+;}’=;’ (Squaring both sides)
: I I isticiliiss i) L) 2 '
',. 1
Xe—42=;

: _:.,_':-_:#’:j?'?-,l_+_1ﬂ.'ig.+§j+ 27 =2 -2+ 10:+27
=2 4102425
'j' =25

P [

.

‘fi"l';-l-j)’




EXAMPLE-3

Ff;'Id' square roof of x(x—1){x=2)ix-3)+1/

SOLUTION: x(x—1){x-2}x-3)+1
= [xfx—3)] [fx—1)fx—2)}+1
= [# -3x] [# 30 2] 41

Put ¥ -3x=1x

wx-DE-2)x-3)+1 = zz+2)+1
=zl 4+ 24]
= +1F
Now put z = x*—3x
xx—-DE-2x-3+1 = & - 3x+1)
= [+ ~3x+ )] |

Taking square root of both the sides, we gat

- DGE-JG-J¥T = 4 =Fe+l)

n




- = L]
g .l

| EXAMPLE-4

,. ..Fﬁﬂ:squarumﬂuf( +'!",J‘T #{' --j[".nta.y#ﬂj

E i
-
L

J;"l; '

SOLUTION: Let =~ = z
.'-.'.' bt - }l l'_c

-

AN N

.:"h——r =z7 (Squaring bath the sidas)

o —

‘b3

’. o
B

-- b |!
r
B LI A
I
N
Il
b

WA 1

S
e

42

.Lfl-h

el
o e
a5 -_';*'-:-._'._.-__'._;?é,,_} fy: +;;rq.ﬂ—_-_,

T, R
ok

=6 .




3.3.7 Square Root by Division Method

We explain the method of finding the square root by division methad in

the following examples.

EXAMPLE-1

Find the square root of x* +3° +2% + 2o+ 2z + 2z

SOLUTION:

2+ y

Ix+dv+z

I+_‘|.-'-!-_=

1‘:'+l:}-+2.1¢3+ 2z +y? 42t

+x?

2y + 2=+ hm+y 42
+ 2xy +y’
.E'Jz+.?_}zz+z"1
+ 2xrt Hzrt?

0

Required square rools arg £{x+y+z) .

rie 2x+2p+z.

i} Write the given expression in descending order.
Take square root x of the Ist term x*.
On subtraction, remainder is 2xy + 2xz + 2yz + 1 +2°

(if) Multiply 2 times the ‘quotient x by y, which is equal to the
15t term of the remainder. Therefore by dividing the
remainder with 2x + y, we get the new remainder

Zxz+2yz+2 and x+y as quuﬂun'l whldl are the .'srtwgh
terms of the square root.

(ifi) Divide this remainder by sum of 2 times the quotient and

We get the qmttant x+_1.' -q»z* a:_'l_l__:l

; - --l—l_—-—-‘-




: LS !
~ SOLUTION: .'E‘Z“Ff"”f‘j'F“”

':_ : : I

12 :
il e B B S R T
R F
A i 2 1
-=x»-m’+34r+;,+-; (Witing in descending order)
X
: .i_- : ; I
o et S A 2| x —Lh"+3-f+ —
£ : T
e ' tsf

ufz:-’ + 34+




EXAMPLE-3

For making x* —12x" + 217z + 320 a complete square,
(il What should be added ? (i) What should be subfracted ?
fit) What should be the value of x ?

SOLUTICN: e b
| oxf—i12d woxt 2072+ 320
+ x*
2% - 6x — 127 + 0 + 2172+ 320
T 12x + 36
2 - [2x-18 ~ 362 +217x+320
T 36 +216x+ 324
=i

(i) By adding — x + 4, the expraession will be a complele square.
(ii) By subtracting x4, the expression will be a complete square.

(fit) If x—4 = 0 i.e x = 4 then the axpression will be a complete
square,

EXAMPLE-4

For what value of L and m the expression

4x* — 12 + 252 —ix+m is a complete square, whers x=0
SOLUTION: 22 —3x 44 '

2 | =128 25 —txdm

+4x*

4x! — 3x —12¢ +25x°
FIx 4070
4 —fx+4 16 ~Lx+m
~ 16 T24xt 16 ¢
(~t + 24)x + (m~ 16) = Remainc

"



The given expression will be a complete square, if for each value
of tandm, the given expression (—£ +24)x +{m — 16} is zero,

It will be possible only if:
~L+24=0 amd m-if6=10

¢t =24 and m= ][4
Thusfort = 24 and m = 16, the expression will be a

complele square.
EIEEEISE - 3.6
Find the Square Root of the Following.
F T g -I-z-lgnl-ﬁ:)

2 =T+ 12 —9x+ 20) (¢ - 8x + 1)
3 o ST —x- (2 +lix-21)
L-Mﬂ%ﬁ#”ﬂﬂﬂ”ﬁ

5. rz{&ﬂrﬁwﬂfhvt-ﬂr#+?,ﬁ+m

. j; &‘+—J-fﬂ&+—j+ﬂ;:ﬂ

ga- -—-f.[h— _—:)_+3¥{.r==ﬂ;

phra | .-.&' i '.":{
X+ —+— Is a complete square,
J fr S




I- Encircle the Correct Answer.
1. Product of two expressions —9
LCM e
(8] HCF M LCM
() LCMx HCF ) LoM+HCF

2. The number of methods to find L.C.M are:

i }-
B Wit 92 s S
3. The number of methods to find the H.C.F are! = -
@ < © @ 2 @ 3 i
4. H.C.F of I2pg, 8p’qis; : I'rT: :
fal Apg f) 4o'g’ ) 4pg’ (@ 4p'q Il*
5. H.CF of 2" + 3+, 2 —x—lis: l';h_‘-_ -
M -1 B i B %l b x=1 i -
6. H.C.F of 6pgr, 13qrs is: I8
(3) dqr (o) par (e} 3pqrs (@) ispgrs
7. LCM of 120°¢", 8p°is: |
o} 24pq4° b 2dp'y e 24p'q’ (o). 1z'q
8. Product of two expressions =
6 HCF ) LCM
() HCFxLCM () HCF+LCM 0%
9, Product af Mueaprmﬂm___ I
HCE T Y
o Lo b
W o o LCMxH
jo. LCM x HCF _
it Bxpression

e 1 i i tads api g = .o
f{a)  recond expression ::iﬁ'r. 2

B =i o R




raic expressions is the expression
ach of them without remainder.




LINEAR EQUATIONS
AND INEQUALITIES

b Linear Equations

P Equation Involving Absolute Value
P Linear Inequalities

b Solving Linear Inequalities

After completion af this unit, the students will be able to:

e fecall linear equation in ane variahle,
» S0lve lincar equation with rafkonal coefficents.
# reduce eguations, involving radicals, to simple lincar form and find their solutions.

* |;|i::f|n|! absolute valse
¢ sodve the equation, involving shselute value in one variahle.

e define incgqualitics =<} and 2,54
» recognize propertics of inequalities (i.e. tnchotomy, ransitive, additive and multiplicative).
¢ solve lincor inegualities with rational cocfficients.




4. LINEAR EQUATIONS

i Astatﬁfmnt in which sign of equality * =" is used to link two algebraic
. expressions is called an equation. An equation involving only a linear
4 polynomial is called a linear equation. Equation ax + b=0 a2l isa

linear equation in one variable in standard form.

e ¥ i
L. i —KAd =
X : i (i) 2 3
Tk . ) LR e y—12
> &5 —ft+3)-2t=35 ) =y4qd =—
4 .- ) :ﬂ 3) (s 2

4.1.1 Linear Equation in One Varichle

Any equation that can be written in tha form:

: '—:u:d;b .0, a0l

'ﬂhsm a and b are constants and.x is a w.lrlahl-a is called a linear
aquah‘nn for first degree equation) in one variable.

i -I.!r;‘".r . rﬁW‘“ﬂ} always has a solution:

oy




RULES FOR SOLVING AN EQUATION:

{i} Same quaniily can be added or subtracted to both sides of an
equation without changing the equality.

(i} Both sides of an equation may be muiltiplied by a same
non-zero number without changing the equality.

(iii} Both sides of an equation may be divided by a same non-zero
number without changing the equality.

(ivi TRANSPOSITION:

~Any term of an equalion may be taken lo the other side with

its sign changed , without effecting the equalify, is called
transposition.

Ly

Solve: Sv—-6 = dx-2
SOLUTION: We have Sx=6 = 4x-2

Or Syx=dy = —2+6 [ Transposing dx to LHS and —4 to RHS5 |
Thus x = 4 is a solution of the given equation.

CHECK: Subsiituting x = 4 in the given equation, we get

LHS =5x{4)—6 =20-6=14
RHS =4x(4)-2=16-2=1H
L LHS = RHS

Hence x = 4 is solution of the given equation,

4.1.2 Solufion of o Lineor Equation

Any value of the variable which makes the equation a true
statement, is called the solution (or root of the equation).

Solving an equation means to find a value of the variable which
satisfies the equation,

£

4
-




ek
Y ) Lﬁ.{. = 2=x
". -I".lr\--'";

;rJ 1=I."Lrl 31:""‘%53'1

ar :3_1:+_1:-2—% mnrmumwdﬂnl.ﬁsm !uluf.'j]

. P SRl

SN S 1 -E 3

' (S - ar -I-:-tdx*—--:u:- {dividing both sides by 4)
:. - L] : # i 5

- -l - ] I - _p.

!i"'*
._ ¢
?mmﬂmx .'nﬂmgwanﬂquamn we ge

F v S U B

SO T e T
= 2. 3
M.S =3'E'ﬁ

. (Transposing * y to LS and 1L to RHS)
. firr -I' £ e 3 - " . -t



20
Subsﬁtuﬂngybg%inmmwnmﬁm.'mgﬂ =

| Thus, y = =2 is solution of the given equation.

LHS =;-x[‘_5']+£=—_9 1L _.37

0) 4 T
I (=9 -3 37
" H = — % | =—= |4 =i 2 = —
Sried 3 [zu) Eﬂ+ 20
~ LHS=RHS

Hence y =§ is solution of the given equation.

EXAMPLE-3

! ! ¥ 5
- - = mm e
Solve: #.Hﬁ.: 21' y

SOLUTION: LC.M of the denominators 4,6,2,4 is 12.
Multiplying both sides by 12, we get :
I 2e = G249 S
or Sx = fix+9 : i
or fx—S5x =-9 [ Transposing 5x and 9 |
ar x=-9 5 o
Thus x = —9 is solution of the given equation.




EXAMPLE-4
jx—4 x=3 x+6
Ry
Sx—4 x-3 x+6
. SOLUTION: We have A
Muttiplying both sides by 40, the L.C.M of 5.4, we get
S5(5x—4) — 8x—3) = 10{x +6)
25x—20—8x+24 = I0x+60
I7x+4 = [(e+60
17— 10c= 60~4 [ Transposing 10z to LH.5 and 4 o RIS ]
x50

i
L 5—:‘ =8 [Mutiling boi sides by

Solve:

R R8-S

E [

Thus x = & is solution of the given equation.
CHECK: Substituting = = 8 in the given equation, we get

|'“--_ LH;IE = 3 3 _ﬂ' I—E_.E
T _ 8+4 2 E F E
RHS = —{ e 5
. LHS=RHS

: n&fﬁmﬁfﬁm of the given equation,

o Ul




EXAMPLE-5

Solve: x—[lr - 3”?‘"} a2 s

SOLUTION: We have, x_[_?x » 3:—4] i

7 3
By removing the brackets, we get,
¢ e R A
7 3
o _I+3.t—¢ s dx—27 _ 3
7 3

Multiplying both sides by 21, the L.C.M of 7.3, we get
=2ix+ 3(3x—4) = F{dx-27)- 61

or -2ix+9%—-12=28x-]89-43

ar —f2e—12 = 28x - 252

ar I —28x = — 252412 [ by Transposition |

or —dx = - 240

or r=6 [ dividing both sides by —40]

Thus x = 6 I5 solution of the given equalion.
CHECK: Substituting x = 6 in the given equation, we get

LHS = ﬁ—[zxrs—j“g""] =6- (f -:E;] =6-(12-2)

A i - =
gﬁ.g;”‘ﬁs_"-”_g__j__j:q_a__;
LHS=RHS iy & s 8 v

'Hanm“ﬁmaumﬁmurmwmwm'iﬂ -I;ﬂ

e

] A Jhlf b B




JB!AMHE ﬁ
M iﬂm 0.3x+04 = 0.28c+1.16

, '!-_ SOLUTION: We have 0.3x+0.4 = 0.28x+1.16 _
or 03x—0.28x = L1604 [ by Tansposition |

: or 0.0 =076
e L0 T
a.02 s

ﬁusx-ﬁ;smmmammgtmn equation.

""1 CHECK: By substituting x = 38 in the given equation, we get
LHS =03x38+404 =114+04 =118

as: E.‘ff;.?‘ = 0.28x38+1.16 = 10.64+1.16 = 11.8

. L LHS=RHS

i  Hence x = 35 is solution of the given equation.

i"ﬂin-' 3x-2(2x=5) = 2c+3)-8
LuI 2 have 3x-2(2x-5) = 2(x+3)-8

""""“’ £ 5t gy
d -Jni *.i!:x—iﬁm = 2x+6-8
'{5“ x40 = 22
- m-2=00

’
: Frl
L]




4.1.3 Equations Involving Radicals

In solving an aguation such as

Jr—] = % )
Squaring both sides x-7 = 25
x = 2§

which is solution of (1)
However, if we do the same thing to

ST = R 12

x=J =25 {Sguaring both sides)

r=_2f
which is not a solution of (2)

Since 5= -3

Similarly , we note that
{xlx=5}= {5} o |
{x|xt=25 }= (=55} ' A

Where as we see that the anluhumaﬂl ﬂ!ﬁxa,;“
solution set of the equation.. e
We get by squaring Bﬂmﬂﬂmbgl;ﬂfﬁr_ih-—-— e

It is important to remember that any new equati
both members ofan Hmmhnnhﬂmm '_ r
(called extraneous solutions). That

equation. On the other hand, mﬁduﬁ@n;,_,_ 1@ ori
ammu those ofthe naﬂﬂuiﬂd’psﬁ ‘



 SOLUTION: x+x—4 =4

: l ;_ 3 \II.I- '=4.—.r . {isiating the radical on one side)

ol :f:#;'_"'f"'-i...x'-‘-" =4

Ly x—d = J6-8x+x" (Squarng both sides)
. X = 20=10 (Saling quadralic aquation)
= E=5)E-9 =10
x =234
Check fo eliminate extraneous roots (if any)

a S

.-...1 e - X w4

de4-4 = 4




EXAMPLE=2
Solves Jix—2 - Jxr =7

SOLUTION: ~f3xr—2 = 24/x .
3x—2 = 4+4:fx+x  (Squaring both aides)
Irx=x=2=d = i'-q";

-6 = 'if‘u'r;
x—3=2Jx (Dividing bodh sides by 2)
649 = dx tAgain squaring bolh sides)

X —ix+9 =0
fx—9fx-1) =0
x=1%

Check to eliminate extraneous solulions (if any)

X= f ; :=_§F:
VIxi-2 =yt=2 ., S3x0-2 -0 =2
Ji-i=2 B -3-2 ,
DN F
el " L P '.;
. - ‘ ke
Therefore, x =1 L - -
fs not a solution is the solution ] '

. Solution ,sét-{-ii‘-:}, ' by -+




(90 —9x)4+ 27 = 90+ 9

x 3#"‘3)'“” : 8. 3x+3)=25+x

‘ﬁ;ﬁ—i" Jf#-’ﬁ 8 k-1 =5x-1)

'

s Mg T :
gﬁg : Ix—1
'I..F ""n - 3 + T. =3
.%I ‘. r_,@ & #j 4
Bats.
9. 43 2
i r+6

N, == 15-2x

T-I. Jin+9 = n—|
15 Jx4547 =0
=




4.2 EQUATIONS INVOLVING ABSOLUTE VALUE

In this section, we leamn to solve the linear equations involving absolute
value.

4.2.1 Absolute Volee:
For each real number x, the absolute value l.'.lf.l.', denoted by | x|, is

defined by the formula:
x i x>0
|xfi=20 afx=0
—x if x<0
For example:
|8] =
|-8]=~(-8) =&

4.2.2 Equations Involving Absolute Value;
Using the above definition , we will nnt find t'! difficult to show

that for p > 0.
[x|=pe>x=4%p
R T 22
=p AR :
EXAMPLE - g h
Solve (i) |x| =5 i) |x=3|=5 () |x+2|=3
SOLUTICN: " I .| - ] ;
@ |x=5=x i-:t.'-'? W s nasE Ll RS

I 4 JI. } 1I i = EI-I :_LI :_, : I : —h'!:-‘- ___1 .. . =

5 ol A SR =

“ = H et -ﬁ
T s . __. -ﬂﬂ.



Ilr ’ {ti) lx=3| =5 = x-3=%]
..\:.—3_=5” or x—3==5
:'=3 or x=-5+3
_ x=-2
1 - x=-2 or &

el A - T s, gl it S
L IE ST N I T
s (i) |x+2|=F>x+2=123
' x+2=3 orz+2=-3
x=3J-20f x=m=3=2
x=1 0OF x=-=3
x=] or -§
|

L | 1 I
4 T 1 | T T

| - ——t
[ A g e e i

! 43 LINEAR INEQUALITIES

We hi-mur about ordering of numbers on the number line. A nurnher on
 the number line is greater than any number on its left and less than
“fnn]ir number on rtn right.

431 Inequalities (> , <) and (=, <)

s ‘ﬁﬂﬁmhﬂl ‘?'tumpmamﬂ‘i‘sgmmerb‘mn and the
| *<” fo represent s less thar.

L
42
o
F

T e LT



-

] =
I I I i T -

5 4 =3 -2 -1 0 |
t t -
—4 lies on the left of -1, hence -4 is less than =]
and we write — < -]
\We write a < b, read “a is less than b” if and only if there axists a
positive real number p such that
g+p = b

We write @ > b, and read "a is greater than b”. We write a < b If and only
fa<bora=bandwewrleazbifand only fazbora=»5

The symbols "<*,">","<"and ">" are called order relations or
inequality symbols.

Two algebraic expressions jeined by an inequality symbaol, such as

?r';’rx—.?,}+§ < .?x—é is called an inequality statement or simply

an inequality.

x>3 means x can take any value greater than 3.
It cannot be 3. It is shown on the number line, -3

I i ! L | 1 . | L
I ] Ll 1 ] L]

T e

x </ means x can take any value less than or equal to /.
This includes /. It is shown on the number line.

4.3.2 Properties of Inequalities
TRICHOTOMY. Consider any two numbers, x and y, on the number line.
One and only one of the following statements must be true.

(i) x>y (i) x=y - (i) x<y A |
This is known as the Law of Trichotomy. :



TRANSITIVE: For any three numbers x , y and z, if
x>y and y>z, then x>z

~ Thisis known as the Tra_nsiliﬂ Property of Inequality.

If x=10 y=5 and z=2,

- For example:
then [0 >5 5>2and 10 >2

- ADDITIVE: We can add or sublract a positive number from baoth sides of
an inequality without any change in the inequality sign. For any two

nmﬁm x and y and a positive number ‘a’,

jal ] b
& If >y feg.5>3and 2>0),

. ..., Men x+a>y+a (8.9.5+2> 3+3)

X—ag>y—a (egiy-2>3-2)

This Is also true for & negative number b:

S e eekee>y (8.5 >3 and -2<.0),
e - then x+b>y+b fe.g. 5+(-2)>3+(-2)
g ok T .E!:-_].r b g5 —(-2)>3-(-2)

b-"

: mmm‘ﬁ Wﬂﬁln multiply and divide hoth sides of an inequality
by a positive ““ﬂﬁ'ﬂrmut having to change the inequality sign.
For any two numbers x and y, and a third number a > 0,




4.4 SOLVING LINEAR INEQUALITIES: 4 il -*

Inequalities are solved in almost the same way as equations.

EXAMPLE-1

Solve the following inequalifies

i} x+3<7 i)

SOLUTION:
fi) z+3<7
+3=-3<T=-3
P |

(i) 2x-1>3%
2x—I+1>5+1
2x =t
z>3

(i) fG-x>4
—x—0>4-06
e

x<?

2x—1>15 (i) 6-x>4

fSubtracting 3 from both sides)

{Adding | to both sides) -

(Dividing both sides by 2)

(Sublracting & from both sides)

= T
7, Ao

{Multipiying both sides by -1 ; also change > inta <)




EXAMPLE-2
Solve the inequalty: +x>2x-1)

SOUUTION: x>~ (x~1)

L
IR a1
.H - . dx»3x-3
: ‘: ; _I dxr-3x>-3

- -.. }
- ' 1252 >12% 2 1)

— I . '

o, x>-3
g b O
. ——F——+—+—+—x

e B
- Fig (if)
~ The solution is sfiown by the number line in fig (ii).

»




EXAMPLE-4

Solve and graph Jx;3+&:ﬁ+% el

dx—3 3x

SOLUTION: +8504+— LA ]

dx—3

G » +ﬁxn§':rﬁ:ﬁ+ﬁ:-:-j-;-

Sr—G6+48>36+ %

&x o+ 42 > 36 + 9
8x—9x+42>36 St
—x>36-42
x>0 ;.
x<h
s *
Figfiv)

The solution is shown by the number line in fig (iv) =~ =




[ XERCISE - 4.2

1 |x[=9 9 |x-3 =4
3. [x+I|=5 4 |&x=-3=
5, |3x+4|=9 6 3x—=2<2x+l
~ 3!&45)‘.:-2{&-!;2}-!—3 5 %g-;};‘gf‘?..ﬂ+é
S x=F 2 x-4 i Ix+4  x+1 x+5
o ]
D S 3 3
x+f x+3 x+1 x+3 x+2 x+5
- - /| 12, - I+—
= oy 4 T R
‘ 1% i:EH-{x 14. '{'f’.?.x-t-ﬂ)ﬂﬁ—#x)
2 THN 4
‘ 4 Jx xr—=2 =5 .1
15. — el =— 6 — - =—
5‘1‘2”" 3 7 3
Review Exercise-4

-Irrl'--llllhl,-

Annquﬂhr.m Hﬁﬂtﬂﬂﬂh&ﬂnﬂﬂninﬂwmm+b E}a#ﬂ

H- Hmpgmkﬂ Bl imequality
H BAIAEM 10 () constant

':--J--

P L=



3. For each number x' the absolute valve of x is denoted h',r-
8 «x ﬂrj =K

4. The symbol = stands for: \ e
fa) greater than (b} greater than and equal to ‘
fc)  lexs tham or equol o fdl  equal ro

5. The symbol = stands for: e raPL A a1l -
(8} less than . B  greater than and egqual to
o] less than or egied fo {d} equalto . i

é. Solutionof xr-3 =518 = -
@ (=3 (b {82 ; -
e (&2 fd (-8 2 :

7. Solution of |x| = 3 is: ;
fa) 3 =3 ] ’
fc) %3 (@ o & '

: s

8. Solution of |x - /| =4 Is: { . . ,‘. _
@ (5=3 () =5 =3p -, il L e
6 -5 3 () {5 3) _ ; [ o

- Fill i the blanks with "= or < to make each of the statement correct.

1. fi5>10and 0> p, thenid P
2. If-3>xandx>y then-3 ». 3

p 3. [fa<60and60<b thena b g :H.“_..:H
l: 4. Ifx+1 =y thenx P | abamath cm::mtin‘--
&' 5. Ifm-2 = nthenm T

1 & ifx>ythendx by V.

I i ' i, oy = I SN .

B lfx:-y.thenf-—!}xmfﬂﬂ;ﬁ ' Do T |

et
‘.
) sk
X a el
B =
& ow i
e T ke



'.-..!ll.| |7 [ =
e n
'

J., i
= —3
< { then p o,
~3Ju fl.
0.
: SUMMARY

' Linear Equation: An equation that can be written in the form ax + b= 0,
a#( where a and b are constants and x is a variable, is called a linear
- equation in one variable.

|  Solution of a Linear equation : Any value of the variable, which makes
V the ammﬂm a true slalmm&nl, Is called the solution of & linear
uquatmn

.Ihnluh Valve; For each real number ‘c’ the absolute value of x,
denoted by |x], is defined by: B

x| =+ Brif x=0
=X if x=0

Hnlll'm Two algebraic expressions joined by an inequality
bﬂ!ﬂrj'ms >,<,<,2 Is called an Inequality.

Fmpﬂ'ljl" If x,yeRhen eitherx>yorz=yorx<y.
ve Property: if.x.yrEER,MMI}}rarld}r}r = x>

: Wa,b,ceRfa>bthena+e>b+e e
) l_ndﬂ-r.:}b-—c.

T R R S

i sl

rty: ¥a,b,ceR.Lleta>b. Thenac>beifc> 0
Eﬂdﬂbﬁ_bcrfr:{ﬂ




UNIT

QUADRATIC EQUATIONS

p Quadratic Equation
b Solution of Quadratic Equation
b Quadratic Formula

After completion of this unit, the students will be able to:

» define quadratic squation
¥ salve u_ql.:lud.r.:.l ic uqu;l[i-::-n in one '.-'a:i..tblve '|'.|_'|-
» Factomization.
» Compleling Sgears
r wEe method of compieting square to denve quadratic formula.
r uze quadratic formulato solve quadratic equations.
¢ solve simple real Life problems.
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5.1 QUADRATIC EQUATIONS

Aquadratic uqualaun in one variable is an equation that can be written
in the form:

gr’+.!:x+c={}. a = 0

“where x is a variable and a.b and ¢ are real numbers. We refer to this
form as the standard form of the quadratic equation.

A qguadratic equation is also a polynomial equation in which the highest
power of the unknown variable is two.

5.2 SOLUTION OF A QUADRATIC EQUATION

We can solve a quadratic equation by the following two methods:
i) Fﬂci-urjizalhn - fu) Completing the Square (i) The Quadratic Formula

5 2.1 Solution of o Quadratic Equation by Foclorizatio

The general form of a quadratic equation is ax® +br+c=0, a2 0. We
can solve this equation algebraically to find x by using Null Factor
Law.

If axb=0 then a=0or b=10{or both a and b equal zero).
The Mull Factor Law works only for expressions in factor form.,

EXAMPLE-1 Solve x*+4x-77 =0

SOLUTION: - x* +4x=77 =0 " Wiite the equation and chack that
the right hand side equals zerm.
(x=7)(x+11)=0  <«— Theief hand side is factorized, $o
uze the Ml Factor Law to find fwa
.-x—?=£il or .t+.”=-ﬂ_ liner equalions.,

Equations that are not in factor form will need to far:tnm:ed first before
 the Null Factor Law can be applied.

‘Remember that the right hand side of the equation must be zero,




EXAMPLE-2

Solve fix’ —19x~7 = 0 using factorization.
SOLUTION: %
Compare with standard form
ax’ +bx+e =0 , a=6 , b=-19 c=—7
ac = 6(-7) = —42
-42 =(=21)2 and -2[+2=-19=h
Thus 6’ =19x=7 =1
6’ = 2lx+2x— 7 =0
Jx(Zx=7) + H2Zx-7) =0
f2x=7) (3x+1) =0
gither 2x-7 =0 or 3x+I=10

=, =
i or = —
-5 } T 3
Solution aat { ,;_} .
EXAMPLE-3 |
Solve 2_::': = 3x £
m} H =2 .h ik

25 a0 00N It
| gy ey bt G




EXAMPLE-4 -

I x = 3 is a solution of the equation x° +ke+15 = 0,
Find the value of %". Also find the other solution of the
equation.
SOLUTION: Subsiitute x = 3 in x° +ke+15 = 0
‘ i3k +ls =0

4+ =0 == k==

S SR

Now consider 1’ -8c+15 =10
15 =(=-5)=x(-3) and (=3)+(=-3)=-8=0
¥ -Sx=-x+15=0
xfx-5)-3x=3 =10
(c-3) (=5 =0
xr-3=0 0r z-3=10
x =3 OF x=23
. Solution set = {3,5}

'5.2.2 Solution of o Quadratic Equation by Completing
the Square Method -

The matﬁﬂd of completing the square is based on the process
of transforming the standard quadratic equation into the form

.m-’_"f&r-;.: R )
- Gra) =b ____ (2, where a and b are constants.

Equaﬂun (2) can easily be solved by completing the square method.
Bllthmﬂ do we t‘msfurm uqmﬂun (1) into the form of equation (2)7

_aimam afm-iﬂf nfitllmfﬂﬁant of x thatis G]I



It is important to note that the rule stated above applies only to

quadratic forms whera the coefficients of the second degree
term is. /.

Important formulas used in completing the gquamwﬁ

(i) E+m) = x° +2mx+m’ |
(i) (x-mf =z -3m:+m*‘ . f

EXAMPLE-1
Solve x° +6x -2 = () by complating the square method. |
SOLUTION: «° +6x-2 =0 ' .L

P rx-2+2=12 <« Adding 2 fo both sides | ;

i +6x =2

To complafe the square of the
x* +0x+03)7 = 2+3 € half of the coafficiant of x o

sach side of the equalion, .

(x+3P =11
x+3 =417
x=—3+11 : : -
Solution set = {-3+11, ~3-+11}

EXAMPLE-2
Solve (x-3F =4

SOLUTION: (x—3) =4

¥ —fx+9 =4
1 —6x =35
¥ -Gxa(3) = =549
fx—S}’ =
1 T i
- aither x = §
or x =1 o,
Solution set = {1,5} e
o - Pt
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ﬁ*x’-‘-‘l‘ﬂuzx =-72"
Ex’—fﬂr S
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i F F
[I_f] i+§~=[x-§] B LIy e
5] 257 2 5 50 530

i, [e3 393 |
e ] = -

V3T m T Eaeah |

32 + /93 32 + (93 32 - Jo3 |

= — —illy i i — oar R e |
542 52 1 a1 |
W2+ Jo3 -3-4'3—1@}

Solution set = {

52 L
- EXAMPLE-5 Soive i+ L iyt by using facforisation.
R il L% e
! { !
& =t = —
SOLUTION. s e
x+d+x 1
xix+8) 3
x+8 1
¥ +8x 3
X’ +8x = 6x+ 24

X+2x-24=0

(x+4) (x—4) =0
egither x+6=0 oOf x—-4=10 =
x=~6 Or ' x=4
Solution set = {4,-6}

"
EXAMPLE-6 Solve 2v+d = ~-I

SOLUTION: 2x+4d = %—-f

x(Zx+4) = ;{E- 1)

13 - -



_
4 —=m
=

T -«

2:'::"'".’-: =f=x - axe = d=f-Tf =14
. 2 +5x-7 =0 ) o e
(x+7)(x—1) =0 « i
) 7 wor | o
-efther 2x+7 =0 = xr = T P+ T 1)

g i

(2.

. "P_—.hﬂ; =iz ﬂ 2 X —bx+5=0 S

o

oa
B

= X"+ 5 3~ lix+8 =0 b 2 +15x=8=10
C 7 26r ) =3 b W -&-3-0 s
| : x

M. (2x+3) (x=2) =0
R 02 - o)) o)
' the Square Method:

15 1 -6x=3 =0

I? .t"‘ +6x—3 =10

l! zu‘ 6x+3 =10




5.3 THE QUADRATIC FORMULA f

Quadratic formula is one of the technigues to solve a quadratic

equation. Usually this formula is used when the factarization is not '
possible or seems to be too difficult.

£.3.] Derivation of Quadratic Formula

" The general form of a quadratic equation is

ax’ +bxr+c = 0 a # 0

where a b,c are real numbers.

Now, we use the method of completing the square to derive a formula
for the solution of all quadratic equations,

mz-kb.:é+¢=ﬂ,' a#+0 _
Tﬁ make the leading coefficient that is of as I, divide by a.

b |'_‘ 7 b -
¥ 4+—x+—=0 or X+-x=-——

a a a a

. 2
Add the square of one-half of the coefficient of x, which is (Ei] o
i

each side to complete the square of the left side.

2 2
I;+£I+[i] -_—b-.-.--—-fr

a \ 20 4a* a
[ & —dac
x+— ==
2a 2a
e b —dac
S 2a

—b+/b —dar
2a.

The last equation is called the quadratic formula
115



i ' EXAMPLE-1
Solve zx% _ x* by using the quadratic formula.
SOLUTION:

1

|
x+==x"
2

- : Dizsaive the frections by muliplying 2
.‘ 4x+3 = 23  «—]on both sides and writa the equation
! 5 . in standard form

2i-dz=-3=0

Here a =2
:-‘ = 1\‘.?’-3
' We have , T —b b —dac
e : Za

o (9~ -4D)(-3)
2(2)

r d+16+24 : 4 +-J40
4 4

_ 42210
.‘ ‘.

2+4/10
2

X =




EXAMPLE-2

Solve 4x’ +3x—2 =0 by using the quadratic formula.
SOLUTION: il +ix-2=0
Here a=4,b=3,¢c=-3

-bi Jb —dae
2a

We have e
_ =3%F —dt)(-2)
2(4)
_ =3%x49+32
8
=3+ 4l

&

Solution set = {_3 ;ﬁ? i ;‘m}

EXAMPLE-3

Solve 9" -42x+49 = 0 by using the quadratic formula.
SOLUTION: O —42x+49 =0

Here a=9,b=-42,c=49
We have o — b+ [b’ — dac
2
o o (A2 (4 - 4O)49)
2(9)
__ese-ired 42 7
¥ 18 - 18 3

Solution sef = E—}

17




L

oy - EXAMPLE-4

" Solve 45 +(@x—1 —67 = x+5) (2x-1)
by using quadratic formula.

: m (x+ 57 4—_‘.|".EI—J’L.lJ _67 = {x+35) (2x-1)

I | 2 4 Hlc+ 2544 —dxr 167 = 27 + 1x—x=$
|
[

Sel b lr—d4] = 2 40— 5

. e, - _‘ - _ W -3x-36=0"
2 ox—I2=0 <+ Dvidoby's’
s Here a=1,b=-1,c=-1I2
:l‘|.-'-!. . g “‘bﬁmwr = -bt'lfll‘—qﬂ{f
= AW : ; 2a
et

Bl Therefore ¢ = Z{=UEN(-1Y —4(1)(-12)
0§ Tl I _ R
SRR ; _ ixT+48
' 2
1449
2

|
i

Te




EXAMPLE-5

-

-5 = :
Saolve I? = x—j-— by using quadratic formula.
T—3  x—4
SOLUTION: ot 7
Ifx-35) = 2xfx—4) | i

Ix—15 = X' —8x

28— Jlx+15 =0

Here a=2,b==1],¢c=1]5
We have et ~-bx Vb —dac
2a :

_ —(~1)£(~11} —4@)(15)

2(2) -
_ HxA[121-120
4' H
Lol nnd
4 4
BEIET R
4 4 -
12 10
= — or ey
== ey :
5
=3 or ==
i Tt :
. 3
Solution set =13, o G0 QIR
2 O L =
119






5.3.3 Problems Involving Quadratic Equations

EXAMPLE-1 i

—m

Find two consecutive positive odd numbers such that
the sum of their squares is equal fo 130,

SOLUTION: Lef one odd number be x and the other number be
x4 2)

¥ e+ 2 = 130
P rx? +de+d =130

X +dx—i26 =0

) 2 =63

0 | Dividing by 2"
4+ x—Te—63 =10
xie+2)-Tx+9 =0 :

(&+9) =7 =0 |

x+9=0 oFf x—7=10 : |

x=-9 or et ]

x = —9 is not a solution, because it is a negative number.

When x =7
X+2=74sd =9

.. The two consecutive positive odd numbers ane 7 and 9.

The area of the square is 10m’
The side of the square is x m.

Write down an equation that fells us that the.
area is 10m’

~ Solve this equation for x.

4]



EXAMPLE-2

The perimeter of a rectangle is 22em and its area is
2dem, Calculate the length and breadth of the rectangle.

] | L]

@, it [

SOLUTION: L et the length of the rectangle = x cm.
 Perimeter of rectangle = 2{length + breadth)
22 = 2x + breadth)

I

22=2x
Fi

The breadth of the rectangle =
= (11— x)em
Arsa of the rectangle = (11— x)

24=11x -

- X —Jix+24 =0

TN, e=3) (-8 =0

 temfors x=3 or x=8
~ when x =13, breadth = /-3




EXAMPLE-3

A man i5 now 5 limes as old as his son.

Four years ago, the product of their ages was 52,
Find their present ages.

SOLUTION: Let the boy be x years old now,
Then his father is 5z years ofd.
4 years ago, their ages were (x — 4) and (5x — 4). -
respectively.
By the given condifion (x=4) (Sx—4) = 52
5% = 2dx+ 16 = 52
Sxl=242-36 = 0
5x'-30x+6x-36 = 0
Sxfx—6)+6x~6) =0
(Sx+6) (x=6) = 0
gither Sx+6 =0 or x-6=10
— 6

R S

Since the boy cannot be —% years old, Thus x = 6

Son's present age = § years
Father’s present age = 30 years

EXAMPLE-4
Find two consecutive positive numbers such that the
sum of their squares is equal to 113.
SOLUTION: Let x, x + 1 be two consecutive positive numbars
By given condition ~ x’ +(x+1f =113
P o R H.i_
22+ 2x=112 =0
X+x—56 =0
(x+8) (x—7) =10
x+8 =0 or x-F =1
x=-—J0r i
x+1=7+1=8
- Required numbers are 7 and &

1




X ence of two numbers is 9 and the product of the numbers is
1 ﬁ.‘H:l the numbers.

R

ive @ﬁﬁﬂ&ﬂﬁdm sum of whose

4
o'




I~ Encircle the Correct Answec

1. A quadratic equation has a degree: i

) 2 B 1 ) zero @ 3 -
2. A linear equation in one variable is of degree:
@ 2 ! e zem fd 3

3. Factorization of 2x* = 3x is:
@ o b =2x-3)
2 e @ 3x— 27

4. Solution set of (x=2) =4 is:

(a) 0.4} b f-6 2

@ (~6-2 @ (26 .
- 5. The number of techniques to solve a quadratic equation is:

fa) 4 () 2 e 3 @ 4

6. Solution of x’ - 5x+6 =0 is: = o
@ (3 w2 (&) (2.3} (@ (-2-3}
7. Solution of x’ -9=ps: 3
(a) % b {19 & (=32 W
8. Factorization of x* 6 1s: ' ey

@ -2+ &) #—%J#HJ#-JJ =
0 G-JE+DE0+4) @ ﬁrv-?f- -.

i suluﬁnnuff-m: e
@ (x4

-;'Ii. x’+zx+f=ﬂhasﬂmauiuﬂm :
@ L= W=

_.3"

-
i

i



 Fill in the blanks.
in equation of degree 2 in one variable Is called a
Bqumim
- :I:‘lil-b; - dac

is called a
2a

‘,- 2% -3xis:
-1 =4 is:

- chniques to solve a quadratic equation
L] R

|
=ompleting the square method cannot be
~_is used to solve a quadratic equation.

g, e

ic equation in one variable is an equation

.ml‘m'f-!'-'b;&c-ﬂ‘ ‘where a 0. Here x'is
#mmﬂ numham.




MATRICES AND DETERMINANTS

Introduction to Matrices
Types of Mairices

Addition and Subtraction of Matrices
Multiplication of Matrices -

Multiplicative Inverse of a Matrix ;
Solution of Simultaneous Linear Equations

v v vywwwwYw

After completion of this unit, the studenis will be able fo:

» define ; ; .
o A makrix with sesl entries wd relals its rectangular layout {feemation) widk real e

o Bows s colpmns of o patrie. « The onder of marie. « Eguslity of eo matnoes.

» define and identify row matrix, column matrix, rectangular matrix, square matrix,
zerodnull matrix, identity matrix, scalar matrix, diagonal matrix, transpose of & matnx,

giric and skew-symmetnc matnoes. : v

» know whether the given matrices are conformable for addition/subtraction.

» mﬂ[q.nd subtraci malrices,

» multiply a matrix by a real number, A

» verify commutative and associative laws under addition.

» defing additive identity of a matrix,

find sdditive inversz of A matrix. 1
> know whether the given matrices are conformable for multiphication.

» multiplication of two (or three) matrices.
» verify associative law under multiplication.

¢ verify distributive laws. =
» show with an example that commutative law under multiplication

does not bold in generalfiz, A8 » B4l

» define multiplicative identity of & matrix.

» verify the result (48] = 54,

b define the determinant of & Square matrix.

» cvaluate determinant of a matrix. k

» define singular and non-singular matrices.

» define edjoint of a matrix. . i 2

» find multiplicative inverse of & non-singuiar matrix A and verify that 44~ = 1= 4 4,
where [ is the identity matrix.

» use adjoint method to calculate inverse of a non-singular matrix.

» verify the result a =p"a,

» s0lve & system of two linear equations and related real 1ife problems in two unknown using,
= Matrix imvemics method,  « Cramer’s nele,

NN



6.1 INTRODUCTION

In this chapter we will introduce a new mathematical form, called a
matrix, that will enable us to represent a number of diﬁar&nt guantities
as a single unit.

. The idea of matrices was introduced by a famous mathematician

Arther Cayley in 1857. Matrices are widely used in both the physical
and the social sciences.

A matrix is a sguare or a rectangular array of numbers written within
square brackets or parentheses in a definite order, in rows and
columns.

Generally, the matrices (plural of the matnx) are denoted by capital letters

A, B C.......... 8tc. while the elements of a matrix are denated by
smallletters a, b, e..............and numbers [, 2, 3............ For example:
i 7 a b
_J.-[_j _5], B=[2:|, E=f4s], D=L 4}
Look at another example:

A company that manufactures shirts makes a standard model
and a competition model. The labour (in hours) required for
each model is conveniently represented by the 2:x 3 matrix.

Faticlig, Priating g mnd
i 1 0.2
v 2 0.2 :

L The weekly production can be represented by the row matrix

Standad Campetition
Shirts

Shirts
[100 10]



Each matrix consists of horizontally and vertically arranged elements.

SR ==

b4
Venically arranged alermenls,

Rows: Horizontally arranged elements are said to form rows.

Colomns: “Vertically arranged elements are said to form columns.

The number of rows and columns in matrices may be equal or
different. However, the number of elements in different rows are
same and similar is the case in the columns of a matrix that remains
the same.

Generally, rows and columns are denoted by R and C respectively. |

Far example:
Codumn | Column 2 !:
or or ’
C.' c.!
P a b |«——Rowl or R,
“le dle—Row2 or R,

" Matrix 4 has two, rows and two columns whereas q, b, ¢, d are its
elements. The number of rows and the number of columns are
denoted by m and n respectively.

In the above example m=2and n=12 -

129



Order of a Matrix:-

If a matrix 4 has ' ' number of rows and '»n " number of columns,
then order of the matrix 4 is mxn (read as “m-by-nr matrix")

EXAMPLE-1 Findthe orderof P=[ 3]

SOLUTION: Matrix P has only one row and one column,
So order of P is 1= 1 matrix.

EXAMPLE-2  Find the orderof 0=[4 7]

SOLUTION: Matrix O has one row and two columns.
So order of {J is i =2 malnix.

EXAMPLE-3  Find the order of R = [; :]

In matrix R, the number of rows is two e m = 2
Hﬂdthﬂnumharufmrumn_ra istwoien=2
The arder of R is 2= 2 matrix.

§

3 4 9
EXAMPLE-4 Find the ordarof A=|5 7 2
% F e B ]

- - SOLUTION: In matrix A, the number of rows is three ie m = 3
K anqupumharurmrumnﬂsmma,mn=3.
The order of A is3x 3Imatnix.




0 Rl

Equal Matrices:-

Two matrices 4 and & are said to be equal if and only if they have the
same order and their corresponding elements are equal.
Their equality is denoted by 4 = B.

W=7

For example: [w I] = [ﬂ b] o 2
_]-'. .E.'. ;_I: I:-'l.r P:c

z=d

EXAMPLE

Which of the following matrices are equal and which of them
are not equal 7

- = 4
! 2 3= 2
s 4‘E=|_ il
- 2 PR P 8 I
g S il
B 2
l‘.'.-""r : D= | 2T E—Ili 1 3
_4- i- = k] _'3 ®
= = 4 ZF 5 10
_ 2%x2 2
;[ W L 2.
F =
L

SOLUTION: Matrix B, can be written as

d
-2 = La=d
R

fi} Order of A and B is same 2 by2, and corresponding elements
are equal, so A =28.

fii) Orderof 4, 5 and Cis sama 2 by2, but correspanding
elements are not equal, so A= B# E.'_.

(iii) Matrix E can be written as: o B
Order of D and E is same, i.8 4 ! 37
3by3 and corresponding g=% &=l alEn
elements are equal, 3 PR
S0 D=FE, %2 2 %

(iv) Order of the matrix Fis 2byJ , soF=Dand E# F.




I

: [ XERCISE - 6.1
: "?ﬁ'li‘lh help of the given matrices answer the questions from 110 3,

= ey LR
2 =2 -3 -2
J{—_" ] .H= " E-.= _-'l 3
-3 n]. [E} 4] {
5 {
oo i B =
RO S W E=[—3 2 0], F=|0 3
4 -2 2 : 3. =7

1- What are the orders of matrices A, C and F?
!— Matamu-m orders of matrices B,D and E?
- What element is in the second row and third column of matrix D?

4- Whichofthe following matrices are equal and which of them are not?

e

N =T 2], c=[ﬂ . D= [2+7]
el el )

| H g:i: [’ 3]; ri ]
A =03 41 = o = :
57 n'-'%

e B T
a4 1 =
A el B
.

O il i B — % o
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6.2 TYPES OF MATRICES

(1) Rew Matrix:- |
A matrix with only one row is called a row matrix.

Forexample: A= [/ 2] is of order1x2.

B=[2 3 4] isoforderix3,

(1) Column Matrix:-
A matrix with only one column is called a column matrix.

For example: C

T
: is of order 2x/ .

D

[ 7]

|
.? is of order 3x /.,
?

(11} Reclangular Matrix:-

If in a matrix, the number of rows and the number of columns are |
not equal, then the matrix is called a rectangular matrix.
Forexample: 4 =[2 3] . B

i '
- 2]

are rectangular matrices of order/x 2, 2= I and 2 x 3 respectively.

(IV) Square Matrix:-

If @ matrix has equal number of rows and columns, it is called a
Square matrix.

For example: Pl 1 33

P—[-s J] g=12; £ 6 '-*.I’
o s = S TR
i) L 174 -
es

are square matrices of order 2x 2and 3x3

Fﬂ'-'ﬂ"'ﬂhh TEN ‘I'III‘::I.,.
13 -



{¥) Zero or Null Matrix:-
If all the elements in a matrix are zeros, it s called a zero matrix or
null matrix. A null matrix is denoted by the letter (.

b ]
For example: ¢ = [g] is of order /=1,
Q=[0 0] isoforderi=2.

-

= g g] is of order 2x 2.

is of order 3= 3.

LT

I
=S
S
o T e T~

(V1) Diogonal Matrix:-
A square matrix in which all the elements except at least the one

element in the diagonal are zeros is called a diagonal matrix.
Some elements of the diagonal in a matrix may be zero but not all.

=T~ R
== T T = |
by o

N e 30 0 0

= nﬁﬁﬁmlﬁ’ 4 =[ﬂ .g] 78 s [ﬂ 3] 1S e
i .

5 all diagonal matices.

A diagonal matrix having equal elements Is called a scalar matrix.

_ 4 0 0
. C=|0 4 0| are scalar matrices.
oo 4

'I:Iil




For example:

I=[1 ;:[

are identity matrices of different orders.

(X) Transpose of a Mabrix:-
If A is @ mafrix of order (mxn} , then a matrix (« «m } obtained by
interchanging the rows and columns of 4 is called the transpose of A.
It is denoted by A4". |

: || 4
For example: o a b LA e a ¢ !
d b d

Z 3
61|, then A

)

If A'and &'are transposes of 4 and B respectively, and if k is i
scalar. Then: -

fal (A') = 4 (b (kS = kA’

b=
Il
Ly

If
T

7
8
9

T
o e

(c) (A+Bf = A'+B (d) (AB) = B A’

(X) Symmetric Matrix:- A square matrix 4 Is called symmetric if 4’ = 4
For example: 4= [P 1 and A'= [F q]
g r g. r
Since A" = 4
A is symmetric matrix.

=% CJecEn
B=|=2 0 4 g = —3 llf.'! 4‘ ,
T L3 € 2wy
Since B = B =
‘Matrix B is symmetric.’ T L"‘I



P ER
4=| 2 o0 4
=3 =4 @
, Btz —3 s
By == 2 o ¥|=-4
el 47 b 340

— A I-hhua;!mslmw symmefric.

[ XERCISE - 6.2
V FOW maitriqgs,p column matrices, square matrices, and
il 'ﬁﬂﬁmtbefuﬂumﬂngmatrrcea
- LR a+x 2 4
: :'-'_ﬂ"_[_ 2 E]C_[ﬁ--}y}ﬂ_[f 3]’

g =2 ']H—{a]




34
-1 4

=J—l
-I 4

o2 |

4- Identify all row matrices, if:

=] 3
A=|3 4 5|, B= :
[ ¢ 5, = 7]
e (1 4 6
i) B S s TR o B T e 3]
I 9 & 2
5- Identify all column matrices, if:
3 .
A=l6 |, B=|d J Cm=
10 i 7
E=|7 |, F=[2 7 1]
—4

& Identify all column matrices, if:
3 =2 4

eyt
i O

{1 "

L 2 '_._.3 'E.f' e
2 (7 g S
5 el b &

3- Find transpose of the following matrices,

o3

c=[ f

e

¥ "rliﬂﬂ"!ll-'l :

Identify all 3x 3 square matrices, if;



6.3 ADDITION AND SUBTRACTION OF MATRICES

Two matrices 4 and B are said to be conformable for addition A4+8, if
they are of the same order and their sum is obtained by adding their

corresponding elements.
Order of matrix 4+8 will be the same as the order of matrices 4 and 5.

6.3.1 Add and Subiract Mairices

Addition of Matrices:

When two matrices are conformable for addition, we find addition by
adding their corresponding elements.

For example:
ot Tw x a b w+a x+b
m [y :':|'+ L :J _[_p-l-c a‘+d]
230G N ] e
i [5 ) —J*[—z o 5]'[3 2 1]

o[ 3 -2 -5
@ |2 -3 5|+|-5 2 g
S R i

e e T R
=[2+(-5) —342 S5+l |=|-3-1 &
ey 44039 74¢9) | 2 1 s




xampte-1 i 4= Fl g |
. P 5 b]ﬂmﬂﬂmrd—ﬂ _
(T x7 g 2
SOLUTION: A-B = 7
i 4 [3 b:|
s =4 x=2
¥ =3 4£=b
EXAMPLE-2  , , 13 3
A==t 3 4| and B= 21 6\ thenfind 4-B
04 -2 —~{.8 3 |
273 I35
SOLUTION:  A-B=|-1 3 = | A
| 0 4 -2 =18 .3
[ Fa 7—3 i-5
=|=-1-2 3-1 -6
D—(=1)] 428NN E0= 3
I g
A=B = |=3 2 =2 s
| 1 -4 -3 el yigh -
'EXAMPLE-3 Add the matrices A,8-and C where

iy e ; :_"FEJ' g .-;.:'-;.F 1 . 1'. L
A_L -t]'-ﬂ_[—-? I:I c_-[-"" -’] ERRT

SOLUTION: ~ Since A , B and C matrices have the same o
mnmayan:mrmwmmﬂhﬁw"' ¢

= [ P s e
AR +
A+8+C ;,3 4] [‘13 5] [

fz¥]+;




. 3§ =7
i"'i TION: Since A and B have the same order, so
1% they are conformable for subtraction.
B 7 = 2
B g =) 3 2|2 4 -0
e stisl |1 6 s
[2=1f 445 T3

3=4 =240

-1'_1 :.r
v ek ﬂh#.




A | b, '.'\'.:' :
4 ;.——'F:\. - ﬂ-'.l:. Lk -I-—;-‘

R s s o et

§3.2 Lows of Addition of Matrices
Commutative Law:

For any two matrices 4 and B of the same order

A+B = B+A

'E:I"HB law is called commutative law of matrices with respect to addition.
EXAMPLE-1
.'F.1=[j 3] and B=|: A 3:|
435 =~ il

then show that A + B = B + A.

SoLTION: Matrices A.B have same order, so they are -
conformable for addition. _
B 4 2] [i+d. 342 |
-h=Jin 5]"[—5 1]'[4—&-- -5‘+1‘] LLy
Y s
A+8 = “; ';] _ 3 Sl
and ; Rl ith ]

B+ A £ + 13 _ | 2’3-=’1‘=§,':':.‘I'+-r. TIonnta ‘o
L 4 5| T |=6xd s I

— 5 j -
-2 06 v i 9
Thus A+8 =B+4 “ ek

&

- For three matrices 4, 5 and €

q'l: Sar B

P e




B I 2 40 I
EXAMPLE ff'..r[=[ﬂ 5}' 3:[{; 2| —[_5 o
then verify the associative law of matrices with respect
4 F T4 0] In i

: m:.mu_ ITION: (A+EJ+{?=h[ﬂ 5]+|;} 3_]+["5 _4:|
5 z} [z 3]
! = B
il o0 7| |-5 -4
7 3
g A+ Bl+ T = =5 j:|ﬂ,l
= , e N I 3
=, AT 0 5 *[[u z:|+|:—5 --r:U
s 3] |73 iy
....- = ‘ﬂ:' 5. = [_5 _:] = [—j ji|..n|"ﬂ)

- mmﬁﬁﬂ;whﬂm:ﬂ!+£)+t3=g+m+g
m Additive Identity of Matrices

JJI-'I—FBEﬁ numbers, zero is the additive identity i.e. the sum of a real
mﬁmmdzamlnaqualtuﬂmml nurnhara.g, 5+0=0+5=3.




Remember that: The order of ‘A" and ‘0'is same. '

4.3.4 Additive Inverse of o Muotrix

If two matrices 4 and B are such that their sum (4 + B) Is a zero
matrix, then 4 and 8 are called additive inverse of each other.

For example:

Consider A+ 8 = .:: f: +1:"ﬁ -b]=[ﬂ ﬂl:|={;I

Therefore 4 and 8 are inverse of each other.

EXAMPLE
o T TH T
B d=| 2cq 5| idndo B e
e Syl I iy
then i

-1 2 -3 e |
A Ba| 2 = gl e

-2 -1 7 LR (LG &

(=141 2= S 13 0 4 0

=| 2-2 —4+4 fF=5(=10 0 = |

=22 TRl 7=7 g 0 0 .
J+B = G e : Ir ) g -
A and B are inverse of each other. :




Find (i) A+8 fii) A-8 (iii) B—A
() 24 +3B () 34-4B (vi) A28

2- Find the additive inverses of the following matrices.

i
& "'{'IE[‘ j]l-a': JE : o= =7
L0 4 43 »
: L e
Dimlit 3 A LE=[2 5 -3]
FEOERE T
L e e
_‘I; i:f "'-‘_[1 .;JH“"'E"L ﬁ]ﬂ'lf-’i."lShﬂwthat
4 Findxandyif [ i T
A s aAy=a| || =3 2

B = i
[ﬂ' 4 [3 _Jthen prove that,

() A+(B+C) = (A+8)+C




7. Find a,b,c.d.eand [ such that
|:a b L.".‘__[; -2 g:|=[-f -2 3]
d e f| |§ 0 -4 -2 £ &
8 Find w.x ).z such that .
[w ﬂ|+[ 3 ﬂ]_[ﬁ I
Ly =] —15__45—3]

b :
- A= [ﬂ d]thtﬂn what is the additive inverse of 4?
c

I -1
10- Giventhat A = L’ j-l'-ferif'rthat A2 44+ 51 = 0.

A
- 1f A = |:f :]B = |_i ﬂ,thenv&i'iﬂﬂ'latrﬂ+ﬂf = A'+8

' (1 -2 2 -7 15
S I = B = ,€ = .| thenshowthat
i ‘:il _4:| [5 E:l L} ‘E.J * N 72

A+ B-C = =il | . !
8 2 -

6.4.1 MULTIPLICATION OF MATRICES

Two matrices 4 and B are said to be conformable for the product 4B,
if the number of columns in 4 is equal to the number of rows in B.

e e Z 4 [lj =E1u4}4;'sx'-:.-]_“ ;
=T0els « i
’_.[”]_, )




A=_[ﬂn ﬂn] B=[bu by bu]
g e I .'hi'i by

ﬁrﬂm‘-ﬂlE

2-'-:2 2!3
lei‘—[

:l'ﬂu‘-ulpmtl.m‘l.lﬂ-

The product of AB shall contain the elements like

o o (o
1 17 13
Ab = |: ] where
O I TR PR

Cyp = ay by +ay, by

{Mutiplication of the alements of fsf row of A with
elaments of Isi column of B)

€pp = ay by, vay by

(Muttipication of the alements of st row of A with

alements of 2nd column of &)
0, e =g boda. b | (Muiplcaton of the elemsnis of Isi row of A with
] s HTTHE TR TR | eements of Ind-column of B)
.""" k: e €y = dy by +ay by
€y = @y by tagy by
"-"ﬂ"'“.z:bﬂ . thus

e st

ﬂ::} By o 'E'e”:|
=l LBy 'I"Z‘T‘ basl
+-£r#5!l;tj'h *"':151} + “l.?b-'r-'r
o+ “ﬂﬁf = Garbys +’uﬂbﬂ

by + ag; by

o

gy by + ag; by

|



EXAMPLE-2

If A= [j E-I and B = [E-I then find AB.
3 4] 31
SOLUTION: order of A = 22
orderof B = 2x1
order of AR = 2= [
Because number of columns in A = number of rows in B = 2

o feaaed |'2 [5=2+ 2x3] [10+6 16
NEREINE _stz+4x3J 6+12] |18

Result:
If 4 is & sguare matrx then AL = A4
A = Addd= A8 = 44
Finally 4" = A4dA...........ntimes.
- Remambar that:

For multiplication 48 of tulm matrices Jand B the following points
should be kept in mind.

(i) The number of columns in 4 = number of rows in B.
(ii] The product of matrices 4 and B is denoted by A= B ﬂl‘,-lﬂ'

(iti) If A is a mx= p matrix andﬂlsapunmatﬂlﬂ'mn
AB 58 m=n matrix. )

6.4.3 Associative Law of Mu!rlces with respect
to Multiplication

If three matrices 4, B and C are conformable for multiﬁlir:aﬂm then
A(BC) = {Hﬂ)l’l

is called HEEGI:IHH\"E law with respect to muﬁﬂlﬂﬂﬂm
1 :




i < EXAMPLE'

K= - ; VRN 2
I.EI-:-:F _ -#d._[j j:"'ﬂ-
= " then verily associative law under multiplication.
|

FAEAED

b ba
b

b =[ I
b5

[2%7 +

; 31 137
""..id. —
(EC) I;E.iq

i
by
| g |
=
-+
L =]

g 3 *7 4 Ixl7

Ixd + Ix3
sxd + Ix3

e R AT
e e[ ]

2+1
4+3

In]?  2w3 4 Ix7?
Ixd + =7

33:'} _aff"'fm iy :._zx,.!' + Ix3
3xd + Ix3||3

£ : .': ,szi + .f.'u?
Besaibcin v E_hbq“t" [Thaw .h."

NN I 4 2
d C =

iIn2 + Ixl
dx2 + Fxl

I4+17

21417

2
J’ L]

d+7
g+7

|



ame < |22 2+3][4.2
L“E 343|131

_[+ s|[+ 2
|5 6ll3 1
(dxd + 53 -a‘xi'+_':7:u:1. I6+15 843
(Sxd +6x3 Sx2+6x1| |20+18 1046

(31 13

BIEm | oo it i
s 38 m] )

From equation (i) and (i), A(BC) = (AB)C
Associafive law holds in multiplication of matrices.

6.4.4 Distributive Lows

If the matrices 4, B and C are conformable for addition and
multiplication, then

(i) A(B+C) = AB+ AC  (left distributive law for mairices).
(i) (A + B) C = AC + BC (right distributive law for matrices)
(i} and (ii} are called distributive laws.

EXAMPLE

4 3 25 Ek —1—4
va=[; J]a=] ¥ el %
then verify left and right distributive laws. N e 1S E

;|
SOLUTION: (i) Left distributive law A(B + C) = AB + AC

BE_23+—1-4_' I O 4
e =t o

PR

1

'

»
_.lll
=
(e
ﬁ

ol i



> k .-. & _,'_.; E+E Y [J—.I‘ill‘j _2'1“'5} - I:z I"'?‘]

-2+8

; o <l
2 idsad [ -4+H]

B e i AT [ -+
- AB+AC = H
=0 R e | e e I 2 il zg:iricg

A .I : Lm# W L R il
L A |&-3 I12- —44+9 —]6+18
A - e =1 % +
L ﬂ‘ﬁ[ﬁr—’"ﬁ“ﬂ [ 246 - HHJ




(i) Right distributive law (4 + B) C = aeﬁaﬁ‘@w

or-[y L

_ (6 6][-71 -4
A+ B)C : * T
il L ﬂ][j E] e

I

_[~6+18 =20436) A
~1+0 —4+0 |

12 12
[
i [€ ST ~60Ta e .
“C*HC‘[E : [3 ﬁ:|+[_fr'*._2¢][ '*I

—4+£ —Jﬁwm 5—?%
2~+ﬁ -3*+~I£' '




i I8 645 Commutative Law

‘Commutative law does not hold in multiplication of matrices in general

2 =% 3

EXAMPLE-1 A=.[.3 _z]ﬂ;[# E]Hﬁnﬁrdﬂxﬂd.
i| SOLUTION: Given matrices A and B are conformable for
R [r 2][-1 3
!i. . Gmsﬁ:fur -13—_3 "EH" 1]
||I
J“ [-1+8  3+4
| : |-3-8  9-4

L ? .?_

# ..-{E—__” 5 | wna 1)




EMAMPLE-2

a b

g ae|
P c

SOLUTION:

Consider 1,4 =

d.Jr mmmmrfl?d:ﬂrl__:d -_;.' :.!-_I' l_ -

ik baiso Wi

1 0[a & o
0 I)le “als o
TR R B

- 2
Ina+0xc IxbsOxd] 0
|Oxa + Ixe  Oxb +1'~,.E§“E’ n“‘j’ i L'_. s P




oRNCe
647 Theorem
g : ﬁﬁf = B'4' where 4and B are two matrices.

ENAMPLE
fd= [‘? j] and B = ['f 3]1 Han
I =2 ; Dk
. show that (4B) = B'A'

.E-'.E. it e T e
: i ) 25 | 1 —}][3 /]

- (246  6+3]
j=t=a 32

—1 2[2 i
galls =2

[ i
- = * E

I.1.
J ars )
£l ~ ] Rl =

I 1
_ —*ﬂ,[ng '!;ja;m-mr% ' .
5 'St MMEE&; h
T A | = %




[EXERCISE — 6.4

In Problems | fo 8 Verify Each Statement, Using
[ T S
A _L}' a]' Br= [_2 4]: E-[: ‘;} R 5%

Rl r-".;."',"'_enlri_-l_'y'.rm _.
I (4B)C= A(BC) % AB#BA |

et n el K8

3. A(B+C)=AB+AC .. {:ﬂ+r;j;4=3jiﬁi'"’r'r'=“i?i‘;ﬁ

5. (B+C)(B-Ci=B -C* - b (BC) =C'B ; Q!

7. BI=B & BC=CB o

Find the Matrix Produds. g S e

] -1 (3 A [ S _
e A, B TR S [
nfp Sl T

=5 —2) =2 ],
1 |




6.5 MULTIPLICATIVE INVERSE OF A MATRIX

ii' 6.3.1 ' Determinant Function

i  Inthis section, we are going to define a new function, called a determinant
J of a square matrix, Itz domain is the set of all square matricas with real
elements, and its range is the set of all real numbers.

If 4 is a square matrix, then det 4 or |4| read “The determinant of 4™
s used to denote the unigue real number.

The determinant of a matrix of order 2 is defined as follows.
a b

-dm-'db=
c d c d

= ad —be

6.5.2 Evaluate Determinant of a Marix

EXAMPLE-1

| #JE[—I 2

then furate .
= r._'l’.]r evaluate det A.

Rl
SowmoN: | A| = |~3 _1: (=) (—4) = (-3)%2

' =446 =10
EXAMPLE-2 |
If A = [: 2], then evaluats det A.
- B 6 2
- solTioN: det A = — 2t =4
~ EXAMPLE-3
. _I .- r > I..:#'J?:J_H[I .J], mﬂﬂmmiﬂd




6.5.3 Singular and Non-Singular Matrices

Singular Matrix:

A sgquare matrix A is called a singular matrix. If det 4 =0
EXAMPLE

(12 6
A ]

]

6§ 3

det A = i 6‘ = 36— 34
6 3

det A = ). Hence matrix 4 is singular.

Non-Singular Matrix:

A square matrix 4 is called non-singular matrix, if der 4= 0.
EXAMPLE

AT
I-ﬁ 3-

5
det ,{=§ a-kim'm

det A = —I14#0. Hence matrix 4 Is non-singular.

654 Adjoint of o Motrix

Let 4 = ["

ol B

‘obtained by interchanging the elements of the diagonal (i.e a a‘ndd}

j:| be a square matrix ﬂfnrdm-'zﬂl.Tl-'rm the matrix 4

-

andhymanglngthumgmufmﬂnthﬂfahmnhbandﬂIaml'lﬂdthq'

adjoint of the matrix A.

W




The adjoint of the matrix 4 is denoted by adj A. For example;

T b] cthen adf A =
je d
Laok at ancther example:
E i)
y = i
| i J] .!.han adj

6.5.5 Multiplicotive Inverse

In the set of real numbers, we know that for each real number a

(except zero) there exists a real number a™ such thataa™ = 1,
The number o ' is called the multiplicative inverse of a.

d -b
- i

$:3

3 -6

_Eimﬂarly, each sguare matrix 4 has a multiplicative inverse 4~ such
that 44~ = 4774 = I, provided det 420,

Multiplicative inverse 4~/ of any non-singular matrix 4 is given by

Vi

Al =0

STy

If 4 is & singular matrix then the multiplicative
inverse of 4 does not exist.

[y |
s | --\:11.|"‘J'




o e
H’As[: i], #;-anm:ﬂf,rj,r{";'ﬁjlyf:!"' “|ﬁmuﬂ - oe8

where I is the identity matrix, T &

SOLUTION: 42 YO i
&30 4] “"5""".[_5 4] . ¥

B
4 o
A| = ' i v 1.
Iijj ‘ .

= 16-10 | DR -
|A| = 620 3 | %

We have ~_adid :
m"“"IF

1[4 -2 vy gond N
6|-5 4
. o 1[4 2] 4 -2
Consider AAd™ = - :
¥ 6 |5 J [-5 u:r]
1[16-10.  -8+8 | _
6120-20  —10+16]




i.i.i Inverse of a Non-Singuiar Matrix

o 1 b o I I _
"ﬂﬂmtrix[ﬂ Jhﬂsﬂmhvﬂmm[_ﬂ a}nm“d?duﬂﬂ-bc#ﬂ.

EXAMPLE-1
4. 9

4 9

V=5 e 7
| : Py
il |4 Hj

JI | % | A] = 63=47 = 2140
=

I:':F' Hﬁmwﬁq-d”=éa¢‘1
R PR

f! 7 . i 9 —3:]
I[ ..

1—14?

IR =31 [3. -1
R 207l 0 7
PN —-H Tl =201

ik > 2hle iy i3

*|, then find 5.

- | -
ol 1 o
b 2L
' - H-.ui onG ) |
| m,. 1
PSR -

fd= [? 3:|, then find inverse of matrix 4.

fi= : [ 7 3
" A SOLUTION: Fhes } Hm,,ﬂ?,h[



|8]=—-6-12=-1840

H"h kﬂﬂw that .B_r = I..:IE_' ﬂ.ﬂ:}E it e &
= i =2 4 4 - '_:u-tcl' .-.'....'
=18 |30 =8 : -




65.7 Verify e =p"'4"
We verify this with the help of following example.
EXAMPLE

=2 4 7] . < Lmegny
i = = ..-'!E .——'B_ﬂ 3
If 4 [3 J.B L “].Fhﬁﬂwﬂﬁ“f J

. SOLUTION: 45-__3 6l[4 2

e ' 25T |5 4
: : AR IE.-I-.HI &+24 i 42 30
e ; & +3 i+4 13 &

42

Phen TR
|43|=‘H ;1 42%8—13x30

= 336 -390

= —Sdnl






]:; Find the determinants of the following matrices.
P
[T =2 5 et =4 [
- i
el @l D] )
& 4
- 1. Identify the singular and non-singular matrices.
I o F T . T=a b
| L [1 ~'_3:| # L 9 il
|
| 3. Findthe Inverse of each matrix 4 and show that 4™ 4=/,
If the inverse does not exist, give reason.
; £ o [ e
| | @iy 3} S Y 3}
o e f’] o |17 o [ ”}




6.6 SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS

To determine the value of two variables, we need a pair of equations.
Such a pair of equations is called a system of simultaneous linear

equations.

1- The technique of solving a pair of simultaneous equations by
{a) Matrix Inversion Method
fhy Cramer’s Rule

2- To apply the technigue [o solve some practical problems.

i :

6.6.1 Maotrix Invs Wathod |

Let ax+a,y=8 ......(0) "
and a;x+a,y=>50; ..o {if]

be the two simultaneous linear equations. These equations can
ba written in matrix form as:
b

ax + ap| by
ayx +oagy 3 by

or i ¢ Ry {iii)

[ﬂ, u,} [:'I ]:b,]
where 4 = ‘| X=| |LB=
dy  dy ¥ III

To find values of the variable x and y, the equation (i) is solved by
the following method.

AX =48

If A has an inverse 4™,
- then A'4Xx = 4A47'B (A=
1X = A'B (ol X =X
¥ = “ﬁ;"s provided| 4|0

In case A is singular |4| = @), then it is not possible to I!’mdft'm s
solution of the given equations. v e R :
165

e



ERAERLE
Solve the following set of equations using the matrix inversion

method, ix—dy=7, Ix-Iy=12
SOLUTION:
The given simulfaneous equations may be written in matrix
form as:
3 4] [=]_[7 ]
3 =7 |12
AX =8
(3 -4 B 7
= = B =
oo 4[5 ] x ,y]' L
= T = =]
4] =, _?‘ i-’J'-l-.?ﬂ
jA] = —120
" As A Is non-singular matrix, so the equations can
=T [ Jisl=% o o
e — A=—
& a4 —I{-ﬁ 3]




Cramer's Ituh:

Simultaneous linear equations can be solved by Cramer’s rule. The

method to solve linear equations by Cramer's rule js explained hﬂqw
Consider the linear equations.

ax + a,y = b

ax + ay = by

In matrix form
Wi
a; a; ¥ _.Er}
AX =B
A':Fﬂ‘ ﬂ; xn X B: bf
iy ﬂj. )
| 4] = | provided|A|=0
3ty ¥ y
ID;I=|Z; iy - TR
7 Gy
a; b
D, ={*
10, 2 b,
Now IHE and }'=E3—|
4] | 4]
EXAMPLE-1 ‘
_U&&mesﬂﬂammm&ﬁﬂnﬁngm ?
x"‘-?.]“ ﬁ # 3I+_'|-’-# l'q: 5 -

munmfnsy ' 3.1:+}':--||' in matrix form:
e




! 3 .
= =1-6=-5=0
e
e 3
Bl s =fa= g
¢ 1l
'B2[= I_ i‘=4'-—-..i'.?=—ﬁ'
2
=G o, -8
= and pemieds m —
T T
J ;,.-% Solution set {r— -;}

: ""ka;nd{pﬂﬂmmﬂ}h 11 while the 5 apples and 2 pears
1 fﬁa’ﬁfmfrem‘raﬂﬂnmdmmmr?

W, We denote apple by x' and pear by 'y
then Tx4 dy=11

o may=7

'-M;mah'ix form

A -ar] [:; H[u

L et-20=-620
[ .-.-' |ﬂr 4-'--'\:. Kl

B(EER

7 s




EXAMPLE-3 r o AK?
Find two numbers whose sum isﬁ?anqr
SOLUTION: - "*i'.;_' Lo
Let x and y be two numbers and also x>y
x+y=67__ (i) ¥
x—y=3 {ii)
In matrix form: [; i

+ s :I- ..\"' :q. ; v Ryt
*  Abslt and a wallet mﬁtﬂmﬁ;

 Rs 213. Calculate the cost of eac




4] = ; i =4-7=-320




EXERCISE 6.6

find the value of £ if the matrix of the coefficients is singu le'_i'.._: Isc

7. Solve the simultaneous equations by the matrix inversion method
where possible. Where there is no solution, explain wh-’rﬂﬂg,lg m_.__

4. Use Cramer's rule to solve the simultaneous equatmns., ”ﬁfé*ﬂ%ﬁ 1
reason where solution is not possible. gt
[N}

M |

() x4 2y=13 Gy 2yt
x+3y=5 Sx+3y=2 i S

{iv) —2x+ Gy=3 () -1-3}5—-';5_5_ o St
R 22— 5y=9

W Sere =0 a1

"
.

S

L]
g ©

(i) 2x—Sy=1 i) Ix+2p=]0 (iii) “4.&59
Ix-7Ty=2 2y-3c=—4 x+y=1

(i) Sx+6y=25 (1) x+y=2 e
Ix+dp=17 _1-'=:'£’+.r . —3£+j.'=?il

3. Solve, using matrix inversion method e

Ix-y=10 : :

2x + 3_}’=3 L =

;H




e number of rows and columns in a matrix determine its:
order M o .

coluning {d)  determingn

matrix consisting of one row is called a:

| oW mairis ) cofume matri

Huii'fqrm:rﬂ' fdl  scalar maic

|o matricas are conformable for addition, If they are of

the same order . (8 the diffevemt order
the order 2% 2 (dl  order 333

ware matrix the number of rows and columns is:

b 3Ix2
fd 2x]

*he same order and equal corresponding

(b  diggonal matrices
fol  wregual mairices

5 ares




9. In matrices (A B} =7

@ A B STELET
; B A : Chatil
3 @ @ A B 3
¥ i#
< 10. In matrices(d B) "' =
5 @ A i Bt 3

: @ B A @ A" g

‘ 1= Fill in the blanks. -

k 1. The number of rows and columns in a matrix determine

| its i BAbab: -
: 2. A matrix consisting of one row only is called a =y

3. Two matrices are conformable for addition, if they are
of the : ' §E 1

4. In a square matrix the number of mmandmlunmf »

. | 5. Two matrices of the same order are kr.ﬂif&iq]g_;h“.ﬁ :
: corresponding elements are same. |

In a unit matrix the diagonal elements are

M s
1. (AB)C = A(BC), where A.B and C are matrices is called
under multiplication.

o
L

8. If A'=—A, then the matrix 4 issaidtobe .
i oS Tl
9. In matrices{4d8) = 2l )y w il \ .
|'-- L
I ]
3 Iﬁ T r-l'
"-"*I. ‘-# .
Rl

10, In matrices (4B =




SUMMARY

Matrix: A rectangular array of numbers, enciosed by a pair of brackets
' and subject to certain rules is called a matrix.

| Order of a matrix: The number of rows and columns in a matrix determine
- its order.

Row matrix: A matrix consisting of one row only is calied a row matrix,

| Column matrix: A matrix consisting of one column only is called a column
matrix.

Square matrix: In a square matrix, the number of rows and columns are
equal.

Rectangular matrix; In a rectangular matrix, number of rows and columns
are not same.

-. _.,
1 = ¥ -4
S Ry i

.‘ﬁ:
A T

Zera or null matrix: If all elements in a matrix are zero, the matrix is
called a zero or null matrix.

Unhu'ldunﬁty matrix: In an identity matrix, the diagonal elements are
unity and off diagonal elements are all zero,

Transpose of a matrix: A matrix obtained by interchanging rows into
columns is calied transpose of a matrix.

Ermmnmm. A matrix 4 is said to be symmetric, if 4" =

rmh'lx Amatrix 4 is said to be skew-symmetric, if 4' =—4.

Dljlﬂ:lmlnt: A real number associated with a square matrix is called
' ~ determinant of a square matrix,

Mmﬂ’lﬂ If the determinant of a square matrix is zero, it is
called a singular matrix, otherwise non-singular matrix,

- .,""':__r_liu,flnqm matrix of order 2 2
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UNIT

FUNDAMENTALS OF GEOMETRY

Properties of Angles
Congruent and Similar Figures

Quadriloterals
Parallel Lines
Congruent Triangles
Circle

After .:-nmpffmm of this wnit, the students will be able to:

vV vywvyww

» define adjacent, complementary and supplementary angles.
# define vertically-ppposite angles,
» calculate unknown angles involving adjacent angles, complementiary angles, supplementary
angles and vertically opposite angles.
» calculate unknown angle of & mrangle.
» define parallel lings.
» demonstrate through Mgures the following properties of parallel lines.
« Twn fines which are pamlbel to the same green lisg a8z pamllel io'sach other,
« L three parallel lings are inverssched by fam rangverals in och o way thal the hes isbereepts on ms irinsversal are
ual 1o each atbwr, (he two iscrcepts on the second transversal ank &leo equal
« A line throwgh the sudpaim of & shde of'a crianghe paralic] to ansther side bisos the thind aide: (as spplication of sbove propesty).
» draw a franswersal o mtersect twa parallel lines and demonstrate cormesponding angles,
alternate-interior angles, vertically-opposite angles and interior anghes om the same side of transversal,
» describe the following relations between the pairs of angles whea a transversal intersects two parlle! lines:
» Pabrs of eomespomnding angles are equal « Pairi ol aliemate isterior angles ape equal.
« Pakr af interior angbes an the same side of trapgversal is supplemeniary, demonilesie them theough figomes.
» dentify congruent and similar figures
» recognizs the symbol of congruency. -—
» apply the properties for two figures to be congruent or similar.
» apply following properties for congruency between two triangles.

» B50 S £T8 s BA5 =545, o R4S A5, « BHS = RHY,
» demonstrate the following propertics of a square. :
» The foar sides of a squan: are eyqual, » The four anples of o squere are dght mnghes,

= DHaganals of & square bisect each olher and are copal.
¢ demonstrate the following properties of a ru:tanF,::_ .

. Oppogite sides of & rectange ars equal. « The four angles of o reclangle are right asgles.

:jDuguna]: ﬂ[atr.:!le bisect cach ather, i el
* demonstrate the followin erfies of a paralielogriim,

» Opposaly sxde of pmlhﬁgrﬁmpmi » Opposite ergles of a parallelogram are equual_

. D’l.l&]{l.l ks of n parallel m bisect epch céher. : :
# descnbe a circle a.nduﬁ: centre, radius, dinmeter, chord, &rc, major and minor arcs,

semicircle and segment of the circle. . . Wit
¢ deseribe the I:mq;g_r.b::tm' and secant of circle, concyclic points, tngent t o aircle and concentrio cincles.
v demonstrate the following properties: ;

» Tha angke in a semicircle is o right aegle. » The agles im the same segment of a circle ame equal. =

 The ceniral angle of § minar arc of & ciecle, is doubbs thet of the angle subiended by the correspunding major arc.
» apply the above properties in different geometrical figures,




: ]5 the union of two rays with the common end point. The rays are
i 'ﬂﬂ:ﬁmsand their L'fnmrnnn end paint, is called vertex of the angle -

wrm

A arm I

"-

L -mﬂhmyh&narrﬁd as:

l-l...

_ "I_q'EI'l'BX‘H'Id another point on each arm. In this case,
vertex s placed between the other two letters, thus




Right Angle:-

——

The given figure is of a
right angle.
A right angle contains 90°.

me AOB = 90°

——

Acute Angle:-

An acute angle contains more
than 0°and less than 90°.
Angle 'O is an acute angle.

Obtuse Angle:-

An obtuse angle contains
more than 90° and less than
780" Angle Q is an obtuse

angle.

Reflex Angle:-

A reflex angle contains more
than 180°and less than 360°.
Angle M is a reflex angle.




R i ighos -

Equal angles are angles with F
- equal measures, Angle ‘0’ / /2‘
and angle ‘L' are equal o T i
A4 M

angles.

7.1.1 Adjacent, Complementary And Supplementary Angles
Adjacent Angles :-

Adjacent angles are two angles

with the common vertex and a

commeon arm between them. In C

the given figure, 2 7 and £ 2 are

called adjacent angles with 4 e

commaon verex B and common
arm B

 EXAMPLE :
Whether angles o and B in the following figures are adfacent?

E25 vy If not, explain why?
s <

f!'gf'uj figfiii)

In fig (i), £ oand £ p are adjacent angles.

In ﬁg (i) , £ awand £ f are not adjacent angles because no
arm between them is common.

fig 'i'ltg]r Lo and .,f.,ﬁ are not adjacent angles because

L Mdunﬁt ave a common vertex.



Complementary Angles :-

Complementary angles are two angles whose sum is 90°. If the sum
of two angles Is a right angle i.e. 90° (they need not to be adjacent),
aach angle is called the complement of the other,

¥ | 2 oand z’.ﬁare
complementary and
| adjacent angles,

0
. C
£ Aand £D are ~5o° *. /
complementary L B E

angles.

Note:
If twe angles are adjocant and complementary, then their

exterior sides are perpendicular to each ofher and vice-versa,
In figure (i), £ a and £ j ore adjocent and complementary
hence OC L 04, )

Supplementary Angles :-

Supplementary angles are two angles whose sum is 1807, If the sum

of two angles is /&0° , then each angle is called the supplement of
the other.

Zaand £ pare

&2 - -—isupplementary and
J{ adjacent angles.
B :

R - Q2 5 Zxand Zyare
supplementary
fig(i) angles.
—

2 b




 previc 'puga .£ a und £ are u:hm:en'r nnd 51 pplem!rrluw
a j‘l[e:' thus POS is a straight line.

EXAMPLE-1
ABC is a siraight line. Amfad said, “Angles 1.2 and 3 are -
supplementary”. Whether his statement is correct? If not, what is

wrong?

SOLUTION:

No. because, supplementary angles are two angles, not three.

EXAMPLE-2 .
If two angles are complementary and the larger angle is four time
bigger than smaller angle, how many degrees are there in each
- xf 'qu':mpmqﬂntsﬂmnumbwnfdﬂgmesm the smalfer angle.
T —— ?ﬁm-i:mpmsunmﬂmnmmafﬂm&gmas in the larger angle.

ﬂqaexand 4x are complementary,
. ' x+4x = 90°
: iz = 90°
x = 40
£ #;;?f -

mwsamia‘w?.?“ respectively.

Ho— 1 i .”..-\.. shja




7.1.2 Vertical Angles

Veertical angles are two non-adjacent angles, each less than a straight
angle, formed by two intersecting lines.

Draw two lines intersecting at a
point. How many angles less
than a straight angle are formed?
The non-adjacent angles, each
less than a straight angle, are
called vertical angles. In the
figure £a , £b; and Zc , £d are
pairs of vertical angles and
La=rb , Le=Zd

EXAMPLE

In the figure, two straight lines AB and CD,
are intersecting at a point O forming
mZBOD = 40°, o B

What is the measure of/ AOD and £ AOC 7 =k ,
What can you say about £ BOD and £ COA 7

SOLUTION :

Since £ACH is a straight line and
equal to 180°, therefore,

mé AOD + mé BOD = 180°
mZ BOD = 40° (Given) :

mZ AOC = 40° ' o 5
(< BOD and # COA are vertical angles.)
mZ AOD = 140°

C (40P +40° = 180° )
mL BOD = mes COA _



[ 'I-_rl"';“- ,,.i‘._.‘

_— | e —

=

Lat m@‘ﬂiﬂ Hrmnaaxamph to calculate the unknown
~ ang !HM'U’“M adjacent, complementary, supplementary and
artica po: ite angles.

u+¢ﬂ“ +££F = 180°
c+120° = 180°
o= 180°—120°
L c=60°
W = a = 60° (vertically-opposite angles)
.ﬂ@ﬂ',n-l-d+b = 186°




THEOREM
f two straight lines intersect each other, then the vertical angles are equal,

The straight lines a and b are intersecting at lha point # and forming
the pairs of vertical angles / and 2, 3 and 4. '

Llss2and £3=24 i

If £ 1 and £ 2 are supplements of the same ung!a 'I'hanﬂm:.rmnhe
equal.

1 T Y



Find the value of x in the given triangle.
C x-20P+x+25° 4 x+40° = 180°

' 3x+65° - 20° = 180°

e - ) - 3x4d5® = 180°
=13 = x= 4

wﬂ“ x—20° = 45° - 20" = 25°

S 4280 = 450425 = 7P
XA =484 = 85




o m\glﬁ are complimentary or wppta
R A=t o
&= ¥ E[]i %
Q) = fiy) =-—mmmmm t _
138 _
. u . 60°
QR (Pt e ] Semm e
l.'f+ e 75 ;
-;‘l ] *
T

ﬁrﬂi Two angles are supplementary andﬂﬁg(rieat&
- -“lm 30°. How many degrees are there in e
5 If 40° i added to an angle, the rest.litm
ﬁlﬁplﬂnﬂnt of the ariginal angle. F




%:l s
.

45"

/
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7.2 PARALLEL LINES

Parallel lines are two straight lines in the same plane which never
meet.

The lines a and & are parallel, we write a || 5.

- +
b ) b
Remember that: i
Through a given poinf P in & P
plane, one and only one line can i
be drawn parailel to a given line . b

{Paraliel postulate)

7.2.1 Properties Of Parallel Lines

a) Two lines parallel to a third line are paraliel to each other.

/

-~

#
w
151

Line a is parallel to line ¢, line & is parallel to line c. Then a s
parallel to &.

If al|c. bllc, then allb. | T
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 th .tr.lén Irﬂarnaph on one transversal are equal to each
' ﬁlh intercepts on the second transversal are also equal,

ie.if AD|BE||CF
ACand DF are transversals,
then AB=RC
DE=EF




7.2.2 Transversal

A transversal is a line that intersects two lines in different points.

Y
R.‘E"\
[
e
(2
£ Y
o
e

Vewu

Note: ;

1- In the Fig [ and I o fronsversal “¢" intersects (or cuts) two
lines a and &.

2- The transversal can intersect three or more lines ot one
point of each line. ¥

If a transversal “" intersects two parallel lines a and b, the angles
formed are identified as follows:

iy

1- Four interior angles: £ 1,22 ,2£3,£4.
2- Four exterior angles: £ 5, 26,27, £4. =
3- Two pairs of alternate interior angles: £ ] and £ 3; £ 2and £ 4.
4- Two pairs of altemnate exterior angles: £ 5 and £ 7; £ 6 and £ &,
5- Two pairs of interior angles on the same side of the
transversal: £ 2and £ 3; £ T and £ 4. : .
6- Four pairs of corresponding angles: £ 3 and £ 7; £ 4 and £ &
Z2and £ 6 £1and £ 5. 7 =
168 i

I-m
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. g@mﬁﬁ‘yum and answer the following questions:

e




7.2.3 Relation Between The Pairs of Angles

If two parallel lines are cut by a
transversal, the cormmesponding

angles are equal. > 3 l
[Ll=L£2 £2=43, X
ol = L3 ] e

d) If two parallel lines are cut by a transversal, the alternate interior
angles are equal.

o

-~

/- T

al|b, lines a and b are cut by the transversal ¢ at points M
and N to form the pairs of alternate interor angles

(21, 22) and (£3, Z4) :
Ll=L2,23=24

) If two parallel lines are intercepted by a transversal, then pairs of
interior angles on the same side of transversal are supplementary.

o,

h i
%‘\E
w-

N L

D

4
~

AB||CD, lines are cut by the transversal {, angles a, b, ¢
and d are formed.
msbh+msd = 180°

mZa+msc = 180° s
Fir m




[ XERCISE _7.2

> '.il- '1" .
| 'ﬁgm:m answer the fallowing questions.

.h. ?Eﬂf!t“rr angles
f supplementary angles

LA [[EnﬂEJ El"ﬂw a “HE thﬂ]l.-}gl'l_ l.r 'l‘l"hI'Eh
. mmnﬂpnmllng angles congruent




7.3.1 Congruent Figures

7.3 CONGRUENT AND SIMILAR FIGURES

The word congruent comes from Latin meaning “together agree”.
Two geometrical figures which have the same size and shape are

congruent.

One figure is congruent to the other. The symbol for congruent is =,
Thus two segments are congruent when they have the same size,

A B
Jem
Flg (1)
Jem L
AB=CD

All segments, being straight, have the same shape,
They have the same size if they have the same length.

In the above Fig (1) mAB =mCD = Sem. Themfm_‘e ABand CD are of
same size.

» Two segmenis which have the same length are congruent segmenis.
In the Fig (1) AB=CD

+

P Two angles which have the same measure are congruent angles.
ZABC = /DEF | .

A o

50 50° .




k .'I’himg.ﬁes all of m&a.s-a corresponding parts mﬂgrusm are congruent

 AB=DE . BC=EF . AC=DF
and Fd=2D , LB=LE LK £C=.F
A ABC = A DEF

Two polygons whose vertices can be paired so that corresponding
angles and sides are congruent, are congruent polygons.

- vaSEl
ﬁm

m'mmbymm
H&Eﬂdrw Hﬂﬂmﬂlﬂﬁpuu




‘Similar Figures

in the polygons below, the
members of each pair are
similar to each other.

Jay

" Similar polygons are polygons which have their corresponding angles
equal and their corresponding sides in a proportion. Remember that
both conditions must exist.

Since a definition is reversible, it follows that,
if two polygons are similar, their corresponding angles are equal
and their corresponding sides are in proportion.

Similarity like congruence represents a special kind of
cofrespondence.

If polygon P, is similar to polygon P, (written P, ~ B,)

. _
)
A #; : 20
A e

= L=

- LA=s 4, £B=2B

LC=xC" sD=sD
48 BC €D DA _ -
_.J{IBI_EJCI'C}D:_D!AJ . :
185
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that the figures are the same shape
but not necessarily the same size.
Simflar figures have the same shape
but not necessanly the same size.

’ . Look at the Escher drawing. Notice

7.3.2 Symbol (= )

Two geometrical figures which have the same size and shape are
called congruent figures. The symbal for congruency is = .

71.3.3 Properties of Congruency

I. Congruent figures are identical in all respects i.e. they
have the same shape and the same size.

2 Triangles are congruent, if any one of the following
applies: .
fe) Comesponding sides are the same ¢555).

(b} Two corresponding sides and the included angle
are the same (SAS).

(¢ Two angles and a corresponding side included
angles are the same (454).

,[’ﬂj The hypotenuse and one pair of the other
comasponding sides are the same in a right angle

triangle (RES).
3. Circles whld'! have congruent radii are congruent.
4. Two angles which have the same measure are congruent.

196
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Jell Whather ot not the Figures in Question 1-3 are Similar:

-__—ﬁ'r

9 Ate all congruent figures ﬂmlﬁar?Eﬁqﬁh‘ﬁlﬁ' _Au :. ;

All squares; all rectangles; all reqular hexagons.

Two rectangles with sides 8, 12, 10 and I5.

Two rhombuses with angles of 55° and 125°

The sides of a polygon are Sem, 6em, Tem, 8cm, La'nd Qemt, In a similar

polygon the sides corresponding to fem is 12em. Find the other sides
of the second pelygon.

The sides of a quadrilateral are 2em, 4em, 6cm, and 7em. The longest
side of a similar quadrilateral is 27/em. Find the other sides.

The sides of a polygon are Sem, Zem, 7om, 3em, 4em. Find the sides
of a similar polygon whose side corresponding to Zem is em.
What is the ratio of the perimeters of these two palygons?

What are the congruent pairs of corresponding sides and
corresponding angles ?

D/QL\H\FJ s c

Are all similar figures congruent ? Explain """"“-"'l

,_*.I '.- ll"t




7.4 CONGRUENT TRIANGLES
Congruent triangles are two triangles whose vertices can be paired
- s0 that comesponding parts (angles and sides) are equal in
correspondence. e

In the figure given below, symbolically, A POR = A KLM means
triangles POR is congruent to triangle KLM.

mﬂf Congruency Between Two Triangles:-

S Twu friangles are congruent if the comresponding sides of the
f[rat are equal respectively, to the sides of the second triangle

G =

-----------
......



I Rmmasms or omer

p Two triangles are congruent if two sides and the included

angle of one triangle are equal to coresponding two sides and
the included angle of the second triangle respectively
(SAS = 543).

/\ //F\
A : i) 0 : E

P Two triangles are congruent if the two angles and included
side of one triangle are congruent to comesponding two angles
and included side of the other triangle (454 = 454).

A ) |
//\\ /\ i
8 : C E F

b The two right angled triangles are congruent if the hypotenuse
and a side of one triangle are congruent to the hypotenuse
and a corresponding side of the other friangle angle.

el -



[ XERCISE _ 7.9
~ 1= Fill in the blanks:
I ) If AABC = AFDE, then,
2 T (i) BC=
| (i) AC= (e} meA =
: ¥l mLB= (v} mLC=

-

2
bt «

(B)  In APQR, the angle included between side PR and (R
s

fe)  In ADEF, the side included between £E and £F is

{d) If AB = QP m/B=msF BC=FR, thenby
condition. A ABC = AQPR.

(] If miAd=msR miB=miP ABE=RP thenby
congruence condition. AdBC = ARP(.

In Figm'!, the pEIIfS-Df corresponding equal parts in a pair of triangles

3mﬁum with similar markings. Specify the two triangles which
ﬁ?ﬁﬂ[ﬂt i:ungruent. Also, write the congruence of two triangles in

bolic form.




B nmananaais o romer o -

3- InFigure, ABC and DBC are
two triangles on a common base 5
BC such that 4B = DC and
DR = AC, where A and D lie an
the same side of BC. In A ADB
and & DAC, state the
corresponding parts so that
AADE =A DAC.
Which condition do you use to
establish the congruence?
i meDCA = 40%and m2BAD = 100",
Find £4D8.

4- Identify the following figure as congruent, similar or nerthl!r

ANE iixﬁ.

5- ldentify the corresponding parts in A MNO am:l A PQR.

i’UH_?-'HE

il NO >

0 [{1

" (i) PR 4>

L I

fiv) 21 >




e
A quadrilateral is a polygon with
four sides.

i’niﬁlhi;gmn:-

' A parallelogram is a. quadrilateral
‘with two pairs of parallel sides.

Reclangle:-

A rauta;lgh is a parallelogram
‘gontaining a nght angle.

'._l-'. T
[ e sl

' .
F

¥

N




Four Angles of a Square are Right Angles
ABCD is a square.

Measure angle 4, B, C, D with
protractor. We find that

mid=ms B=msLC=msD=9"

Diagonals of a Square Bisect Each Other

Consider a square ABCD, the

diagonals AC and BD intersect at
‘2. We find that

mOA = mOC =1.9cm and
mﬁ = mﬁ =1.Yem

7.5.2 Opposite Sides of a Rectangle are Equal
Consider Rectangle

Lat us consider a rectangle ABCD.

AB_CD and AD, BC are oppasite pairs of rectangle ABCD.
We find that mAB = mCD =4 5cm and mAD =mBC =2 8em

.Ej ¥ c

.-!-‘\‘ - B - I'

ST M



; 3 B
o
W ngle Bisect Each Other
1 rect :l-'ﬂﬂ Its diagonals ACand BD intersect at point O,

. mOA=mOC =2.5cm

v%ﬁﬂ“maﬂ“ 2.5cm

1 &1
=
— . C
_.\- 1
- O
- ——
i
Ty :
s
% e
Tt e
A ¥ [
= -




7.5.3 Properiies of u Purollelogram

} The opposite sides of a parallelogram are equal.

ABCD is a parallelogram.
AB, CD and AD, BC are pairs of

T b > c 3
opposite sides. L :
We find that ]

mAB =mCD =39cm and 4 ¥ i I:

mAD =mBC =2.0cm

P The opposite angles of a parallelogram are equal.

ABCD is a parallelogram.
ZA, ZCand £B, 2D are

pairs of opposite angles. 5 x L
i
We find that o
msA=msC=70" and
A » B

me B=ms D=110"

} The diagonals of a parallelogram bisect each other.

_at o

A parallelogram ABCD , the _
diagonals AC and BED intersect : <

We find that

mOA = mOC = 2.5¢m
and mrﬂ-ﬁ = m{ﬁ? 2.5cm




XERCISE - 7.5

A g ]

ainsarightangles ..

wach other,

ﬁﬂm
~ 7.6.1 Circle
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Chord

A chord of a circle is a segment
connecting any two points on _
the circle. In the given figure AF
s a chord.

AN A

Segment of a Circle

A chord AB of a circle divides the circle in two parts, These are
called segment of the circle. ;

Minor Segment: The included area between minor arc and the chord
is minor segment. '

Major Segment: The included area between major arc and chord is
called major segment.

Diameter

A diameter of a circle is a chord
that passes through the center.
The length of a diameter ofa
circle is twice the length of the
radius of the same circle.

Diameter = 2xradius 2 —_— S




portion of a circle consisting of two end points and the set
the circle between them. An arc is named by its end
(B (AB) is shown In the figure,




7.6.2 Sector :

1 A circular region bounded by an
arc of a circle and its two
corresponding radial segments
is called a sector of the circle. In
the figure, region : -

“T 408 is the sector of the circle with center at O,

Secant Line

A secant is a line which

< /’_\\ S
intersects a circle in two points. 3 Lk
&
Tongent :
A tangent to a circle is the line Tage

perpendicular to radius of the N

circle at its outer extremity.

The point on the circle at which the radius and tangent meet is
known as the Point of Contact or Point of Tangency.

Concyclic Points

Paints lying on the
circumference of the same circle
are called concyclic points. In
the given figure 4, B, C, D, E. F '
and G are all concyclic points.

Concentric Circles

Concentric circles are circles in
the same plane with the same
‘center and different radii. A set
of three concentric circles is
shown in the given figure.




' Jn order to discuss the properties of angles relating to circles, first we
TAcd }n“utﬁdu'an angle in a segment.

”'llllkﬂmli

f Cons amnrdufacirdummcantefatG’asshmmlnthaﬂgure
Wgtulm the segment PSQ of the circle with center at ‘0¥, the point '»’
r—mﬁﬁhﬂmmn? and 'Qr. Join R with P and R with O to
. obtain ZPRQ. We say that ~PRQ is an angle in the segment PSQ.

; ;‘f Wa can draw more angles in the segment to meet by P50,




4- Now take a protraclor and place it along A€ so that the center of
the protractor falls on C.

We note that the measure of the £ ACE by looking at the marking on
the protractor comesponding to amm CB of £4CE Is of 907 l.e
meACE = 91 or a right angle.

Thus, angle in a semi-circle is a right angle.

Angles in the Same Segment are Equal

Draw a circle with center 'O, Take two points B and C on the circle
and join them. BC divides the circle into two parts.

Draw angles, £BAC and £BDC in the same segment as shown in the
figure. Take a sheet of fracing paper and make a trace copy of

ZBAC. Place the Eme copy ci ZBAC on £BDC.
A falls on D and AEZ falls on DC. . - =

So that we observe that BD falls on AC. Thus £BAC = ZBDC, this
shows that angles in the same segment are agual.

o ——




5 ng tﬂlmlanghufammurm:ufamdalsdnuhlamatummgqg
gl' ten aﬂbrmmpnndlng major arc.

mL AOB = m2 2 ACB

Joir ggmgmgmm : it to meet circle in D. |
e sini i -#ﬁﬁfg{nr@mmmuhy = sides of A AOC atbase AC)

' i_ci.-F:v;,f r'-nﬂéﬂfﬂpplﬂlaﬁxtaﬂnrangh&ufaﬂisaqualtn
= its base angles )

 LImZl=mL3 )
milady Zmsd =ms6 (i)

k.



7.6.4 Applications

All angles inscribed in the same arc are equal In measura,

me K=ms L=40°

£ ACBis central angle of the circle in Fig (ii) and angle £ AKB and
Z ALB are the two corresponding subtended angles at the major arc.

somEACE = 2m LAKB ... i)
and m £ ACB = 2m £ ALB ........(i1)

-. From (i) and (i)
2m £ AKB = 2m £ ALB

ms AKB = m 2 ALB

Hence all angles inscribed in the same arc are equal. -

=,
n A4

4]

L
T




=k

',. 4.2 'In -:;mgment clrcle or in the same circle, if two minor arcs are
[ o mngn.i&nt, then the angles inscribed by their cm‘eapundlng
rarcs are also congruent.

E XERCISE - 7.6

1= Fill In the blanks:
m I'np plane the st of points whose distance from a fixed point is
same is called -

i‘;}:‘_..; @ : 'ﬂl\!ﬂl:_ﬂ-anqﬁ of a point of a circle from its centre is

ek




9. An arc greater than a semi-circle is called:

fal Minor arc fo) Chard

(el Major arc [l Diameter
10. Circles with equal radii and equal diameters are called.

(8] Concentric circles (b Semi-gircies

(el Equal circlas ‘) Concyolic points
J1- Fill in the blanks. _
1. Two angles with a common vertex and a common side are called

angles.

1. If sum of the two angles is a straight angle, then the angles are

called angles.

3. An angle more than a0®and less than 180° is called

angle.
4. Two non-adjacent angles, each less than a straight angle, formed
by two intersecting lifies are called angles.

' 5. The sum of the angles of a triangle is

& Two lines parallel to a third line are paraliel to

- 7. Two geometrical figures, which have the same size and shape

triangle.




P

Vertically Opposite Angles

Given Za = Zb and Zc = Ad
then ACQE and DO are straight fnes,

Adjacent Angles on o Straight Lie

Given Ao+ #b = 1807
. then AOB Is a straight

— e —

"

Given AB||CD then Za=Zh
X

Angles in Redufion to Parallel Lines
hbwrmoto Angles

Given AB ||CD then Za=<b

Givan £a+£ﬁ = IW

then AR| CD
./tx




i . ; .
B = .

'W An angle is the union of two rays with common end point.

I g - .
- RightAngle: A right angle contains 90°

b e ;i

- Straight Angle: A straight angle contains 140°

_ AcuteAngle: An acute angle contains more than g”and less than -,

. Obtuse Angle: An obtuse angle contains more than 9¢°and less
! “than 180°,

Huh:!m_ll A reflex angle contains more than /8)° and less than
360°,

i Eq;ulm: Equal angles are angles with equal measures,

I
_Adjacent Angles: Two angles with the common vertex and a common
E_ side between them.

| Complementary Angles: Two angles whose sum is a 90°.

[ ﬁrppbmm‘lmr Angles: Two angles whose sum is a 807,

 Vertical Angles: Two non adjacent angles, each less than a straight
angle, formed by twa intersecting lines.

: iIt1: The sum of the angles of a triangle is 180°.
1 Iﬁwu angles are complements of equal angles, they are

L}

'ﬁwﬁdu nf a triangle and parallel to a




LAY
i {

Transversal: A transversal is a line that intersects two or more lines in |
different points,

Congruent Figures: Two geometrical figures which have the same size
and shape are congruent.

Polygon: A polygon is a plane figure with three or nmahalgh{sﬂuu-.
Isosceles Triangle: A triangle with two equal sides, |

Scalene Triangle: A triangle with no equal sidg.

Right Triangle: A triangle containing one right angle.

Obtuse Triangle: A triangle containing one obtuse angles.

Acute Triangle: A triangle containing three acute angles. .

Equiangular Triangle: A triangle containing three equal angles.

Properties for congruency between two Triangles: '
(i) SSS§=555 (i) SAS=SAS (iii) ASA=ASA (iv) RHS=RHS

Quadrilateral: A polygon with four sides.

Parallelogram: A quadrilateral with two pairs of parallel sides.
Rectangle: A parallelogram containing a right angle.

Square: A equilateral rectangle.

Circle: A set of points in a plane which are ata hurmhnt dh'lal'ﬂ
from a fixed point.

Radius: Length of a line segment joining the center to any painton
' the circle.

Segment of a Cirde: A chord 4B of a circle divides H‘Iﬁ,ﬁlﬂﬂln A
! parts. These are called aegmamt of the cﬁug;&. ”

[ 3

Ilil,mntur Length of a chord that passes mmmﬂum




3 ]
a _F.,
i 'fl'-l‘-l :-'

tion of a circle consisting of two end points and the set of
on the circle between them.

I AL
{ Semi Circle: An arc which s half of a circle.

ﬂ?mm An arc less than a semi-circle.

ihjurhu: ‘An arc greater than a semi-circle.

Equal Circles: Circles having equal radii or equal diameters.
Secant Line: A line which intersects a circle in two points.

Tangent: A line perpendicular to the radius of a circle at its outer
axtramity.

Sector: A circular region bounded by an arc of a circle and its two
comesponding radial segments.

~ Concyclic Points: Points lying on the circumference of the same circle.

" Concentric Circles: Circles in the same plane with same center and
different radii.

-'{:m Angll Angh subtended by an arc at the centre of a circle is
called central angle.

~ Resultt (1) Angle in a semi-circle Is a right angle.

k. 2} Angles in the segment of a circle are equal.

- n.r ,ﬁ? &llﬂ'lgius inscribed in the same arc are equal in
=¥ - measure.

R

-
s




PRACTICAL GEOMETRY

p  Construction of a Triangle

b Construction of a Quadrilateral
p Tangent to a Circle

After completion of this unit, the students will be able fo:

¢ construct a triangle having:

» T sides and the included anghs

» Cine side and oo of the anples,

s Two al |t sides and the angle oppossie to coe of them (with afl Bt posdalitiss),
b drana

o Angio bisecior

« Altihades.

« Mediaps, of 2 given meaglo and venly deeir concamency.
» construct & rectangle when,

o T Sicdes are given
s Diagonal and one sidke arc given

¥ construct a square when its diagonal is given.

# construct & parallelogram when two adjacent sides and the angle included between them i= given
¢ Jocate the centre of given circle,

# draw & circle passing through three given nop-collinear points,
» draw & fangent to a given circle from a point # when P lies,
» Un the circum ference,
& Dubside e clrcle
k. draw:
» Direct commaon tengent of cxiemal tagenl
» Tmo=verse comumnn tengent o inlersal Bngent i bwo squs eirley
k draw a tangent (o,

» Two unaqual tssching circles
» Two unequal intersecting cincles



CONSTRUCTION OF A TRIANGLE

H'I;HH are asked to construct a figure, we must use only the tools of
. w namely, arulerand a pairs of compasses.

_'l;jfwﬂ
} ﬁmhmt a triangle, when two sides and the included angle, are
R i w ’

E.aet the given two sides are of measure 7em and Scm and the included
ar,lglu between them is of measure 45°.

i 'H Construdtion:-

. _ "« Drawa line segment mBC = Tem

= At point B, draw m.DBC=45" using compasses.

i e .;"q_:'iﬂi-ﬂﬁs centre draw an arc of radius Sem to cut BD at 4.
"’r Join A to C.

T; "j .ﬁ'.dﬂﬂls the required triangle.

— T T

o R




» Construct a triangle, when two angles and their innlur.lnd side

b Construct a triangle when two sides and the angle opposite to

are given.

Let the given two angles are m..4=6(F and m£B=3(F and the

included side mAR = bem

Steps of Construction:-

« Draw a line segment A8 = fem,

At point 4 draw m£B4D=60°
with the help of compasses.

At point & draw m.ZEBA=3(F
with the help of compasses.

A0 and BE intersect at C.

AABC is the required triangle.

one of them are given.

Let mZAd=60°, mAC =7cm, mBC =06.5cm

Steps of Construction:-

On any line AG construct

ZGAF = 60 with the help
of compasses.

Draw AC = 7cm

With ¢ as center draw an
arc of radius 6.5cm cutting
line A< in B and B",

Draw CB and CB'.

A CAB and A CAR'are the
two required triangles.

e

¥



8.1.2 Angle Bisectors of a Triangle

* An angle-bisector of a triangle is a line segment that bisects an angle
of the triangle and has its other end on the side opposite to that angle.
Clearly, every triangle has three angle bisectors, one for each angle.

To Draw Angle-Bisectors of o Triangle
Steps of Construction:-

.

e —

Draw any triangle ABC.

With 4 as center and any
convenient radius draw an

arc, cutting A8 and AC at X
and ¥ respectively.

With X" as center and a
convenient radius draw an
arc. Mow, with ¥ as center
and with the same radius

draw another arc, cutting the
previously drawn arc at Z.

Join 4Z and produce it to meet BC at £. Then AP is the required
angle bisector of £ A.

Similarly the other angle biseclors may be drawn.

If we draw all the angle bisectors of a triangle, we find that they meet at
& point. For example:

‘angle bisector of A4AC.

Draw any A4BC.

Draw the angie bisector 5Q and
CR of 25 and £C respectively,
interzeviing each other at a
point I.

Join 4 with 7 and produce it to
meet AC at P.

Measure £BAP and £CAP. o
We find that £B4P = ~CAP, § 1 c

This shows that 4P is the third i




‘ ThE ﬂl'lg1E biﬁ-ﬂdﬂfﬁ I:}f [a trfgng1a are Cﬂ'l'H:un"an,

that is they meet ot o point.

What we need fo know 7

The point at which the three angle-bisectors of a triangle meet
is called the incenter of the triangle. I

Altitudes of a Triangle:-

An altitude of a triangle is the

line segment from a vertex of

the triangle, perpendicular to the

opposite side. Clearly, every

triangle has three altitudes, one 1

from each vertex. B

L

Draw the altitudes of a triangle:-

Steps of Construction:-
« Draw any triangle 4ABC.

* \With 4 as center and suitable
radius, draw an arc cutting
BCfor BC produced) at two
points Pand 0.

A
A

L

* With P as center and radius B
greater than half of PO draw \_‘

an arc. Now, with O as center
and the same radius, draw
another arc, cutting the
previously drawn arc at R.

= Join 4 with R, cutting BC at L.
Then, AL is the required altitude.

« Similarly, the other altitudes may be drawn.

All the three altitudes of a triangle, (produce 51. if necassary) intersect

ata paint,
Forexample:




Let BM and CN meet in H (oroduced, if necessary).

Join A with & and produce it, if necessary, to meet BCin L.

Measure Z41.C.

We find that m24LC = 90°and, therefore, AL is also an altitude of A 4BC.

The altitudes of a triangle are concurrent i.e. they meet in one point.

What we need fo know 7

The point at which the altitudes of a triangle meet, is called the
orthocenter of the triangle.

fa triangle are concurrent, that is they meet

gl |
I —




’arpandiml'lll Bisectors of the Sides of a Triangle:

A line segment which_bise_ms any side of a riangle and makes a ri
- ngle with the side at its midpoint is called the perpendicular bisaatoc oy

the right bisector of the side of the triangle. There are three
bisectors of a triangle, one of each side. perpendicular

construct the perpendicular bisectors of the sides of a triangle

teps of Construction:-

« Draw any triangle A5C.

« With B as center and any radius more than half of BC draw arcs
one on each side of 5C. Now, with C as center and the same radius
draw arcs to cul the previously :Jsﬁm arcs at points P and 0
respectively. Join £ with O then, PO is the right bisector of the

side 8C.
A
"c.;< Y
o S ]
» Also draw the perpendicular bisectors RS and UF of AC and A
respectively.

* Produce these right bisectors, if necessary, to meet at a point 0.




We find that they meet at a point.
For example:
« Draw any triangle ABC.
il » Draw the right bisectors PL and
' R of BC and AC respectively.
Let PL and RM intersect at 0.
' From ©, draw ONL AR,
meeting AB at N.
Measure AN and NE.
We find that AN= NB. v
Thus, ON is the perpendicular
bisector of 48, Thus, the point O
is common to the three perpendicular bisectors of the sides of A4BC.

The perpendicular bisectars of the sides of a triangle are
concurrent, that is, they meet of a point.

What we need fo know ?

The point of intersection of the perpendicular bisectors of the sides
s of a triangle is called the circum-center of the triangle.

= Medians Of A Triangle:-
:I- ¥ A median of a triangle is a line-segment joining a vertex to the midpoint
= of the side opposite to the vertex. Clearly, every triangle has three

medians, one from each vertex.

. K Eunshuct medians of a triangle
~ Steps of Construction:-
Draw any triangle 4BC.
Wi 3 ‘as center and any radius more than half of BC draw arcs



t
1
o 5= q-_-:_-,_-rd .: |

« Join Pwith 0, meeting BC at D. Then, D'is the midpoint of BC.

o Join A with D, then, AD is the required median.
Similarly, draw the other medians from 8 and . . 1
We find that they meet at a point T, !

What we need fo know ? o

The point at which the medians of a triangle meet, is call
centroid of the friangle. ;

-:Hl:rlu--

b The centroid of a triangle dlvtdas aur: .
in the ratio 2:1 -4




8.2 CONSTRUCTION OF QUADRILATERALS

In this section, we will learn to construct the following types of
guadrilaterals.

(it Rectangle (i Sguare (#i) Parallelogram

8.2.1 Reciangle
P Construct a rectangle when its two sides are given.
i :
i Steps of Construction:- . 2
. - Et 1F
Draw a line-segment 4B ={.
t - Constructmz A = 90" and
| ; m<B = 0" Taking "4 " as center
cut AD =mfrom4E. & ¢
_ Taking “B" as center cut BC=m
| from BF =i (s
4 Join € with D. | -3\ //_L“m;
; Thus ABCD is the required J =
rectangle. ¢

p Construct a rectangle when diagonal and one side are given.

Steps of Construction:=

Draw a line-segment AB = . Et tr
Construct m£ 4 = 90", Taking “B"
as center and radius ‘e’ draw an
arc cutting AE at D.

With & as center and radius D C
AD, draw an arc. With D as =T
center and radius 48 =¢. Draw K T
e, -anuﬂiar'arcﬁ_F cutting at C. Join = h"'u.,‘_-
X € aih 5 _ \\ S g
. ABCD is the required rectangle. 4 Z B

[, .



;.'1.2 Square

= Construct a square when its diagonal is given,

teps of Construction:-

Draw a line-segment AC =¢

Draw the perpenrjicular bisector
PO of "AC" intersecting AC at 0.
From *0" cut OD = — and OB =%

along OF and 00 respectively.

Join 4 with B; 8 with C; C with D
and D with A.

ABCD is a square.

3.2.3 Pl‘.llr..‘rﬂ'.-,-!h-::.

e
o

P Construct a parallelogram when two adjacent sides and the

angle between them is given.

Draw a line-segment 4B = ¢.
Construct £ BAD = £ A.

Cut AD = m along AE.

With & as center and radius “m”
draw an arc cutting BF at C.
With D as center and radius “L"
draw another arc cutting the
previous arc at “C", Join C with
B and C with D. ABCD is the
required parallelogram.

s

e




8.3 TANGENT TO THE CIRCLE

A line coplanar with a circle
intersecting the circle at one
point only, is called the tangent
line to the circle. The point is
called the point of contact or
point of tangency.

8.3.1 Locote the Cenire of the Circle
= The given figure is of circle.

» The centre of the circle is at point "0,

= There is only one center of the circle.

= Center of the circle is not a point on the curve.

« Center of the circle is tr‘te mid point of the diameter.

= All the points on the curved path are at a constant distance from
the center and their distances are called radii.




B.3.2 Draw o Circle Pussing Through Three Non-Collinear Points

A B and C are three non-collinear
points. We are going to draw a
circle through points 4,8 and €.

Steps of Construction:-

Take any three non-collinear
points 4,8 and C.

1- Join 4 with B; B with C and
C with A, to make a lriangle
AEBC as shown in the figure.

2- Draw the right bisectors of
the sides 4Cand BC at
points F and E respectively

of A ABC.

3- These bisectors meet at point “0".

4- Taking “0" as the center and radius equal to the length
m OA=mOB=mOC , draw a circle passing through 4, B and C.

8.3.3 gent to o Cirel

b Draw a tangent to a circle from C
a point on the circumferance.

Steps of Construction:- ‘

1- Draw a circle of radius Zem
with center at "0". A

i

2- Take a point 4" onthe
circumference of a circle with

mOA=2cm.

3- With the help of the compasses construct an angle OAC of
measure 907 at point 4.

4- AC is the required tangent line to the circle.
233
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P Draw a tangent to a circle from a point outside the circle.

Steps of Construction:-

1- Draw a circle of radius 2cm with center at "0",
2- Take a point P outside the circle.
3- Join & and P and bisect OOF at A.

4- Draw a circle of radius m OA=m AP with center at "4 ", Ir;terﬁecﬁng
- the given circle at points B and C.

- Join P with B and produce it
. 6- PB and PC are the tangents from point 7 to the given circle.



8.3.4 Drawing Tangent io Two Equal Circles

Direct Common Tangent or External Tangent

If the points of contact of a common tangent to the twe circles are on
the same side of the line joining their centers, then this common l[
tangent is called direct common tangent or external tangent.

b Draw direct common tangent to the two circles having same
radii 2cm having their centers 5em apart.

Steps of Construction:-

1- Draw a line-segment A8 of length Scm.
2- With 4 and B as two centers draw circles of radius 2em. r
3 Draw m BAE =W and s ABD = W,

E 1 T




4- Draw line segments 4AE and B0 through P and 0 respectively.

5- Draw & line intersecting the two circles through P and Q
respectively.

B- FG is the required common tangent to the given two equal circles,

Transverse Common Tangent or Internal Tangent

If the centers of the two circles lie on either side of the common
tangent then it is called transverse common tangent.

P Toconstructtransverse common tangent to two circles.
Two circles of radii 3cm and 2cm have their centers [0cm apart.
Draw transverse common tangents,
Steps of Construction:-
Distance between the centers = d = Iflem, radius = R = 3cm and
radius =r = 2em,

Som

3cm

.:!




1- Draw AB = I0cm

2- Draw circle C, of radius 3cm with "A" as center.
3- Draw circle C, of radius 2cm with “B” as center.
4- Draw circle C, of radius 5em with "4" as center.
5- Taking M as a mid point of 4B draw a semicircle.
§- Draw tangent BX to the circle €, from point B.

7- Join 4 to X (4X intersects circle C, at paint F).

8- From point B, draw BS||4P (by using set square).
9- BS intersects circle C, at §.

10- .. PS Is a transverse common tangent to the circles €, and C,.
io Two Un-Equal Circles

Direct Common Tangent or External Tangent

b Draw direct common tangent or external tangent to two un-equal
circles.

Steps of Construction:-

1- Draw a line segment C,C; =6em.




2- With centers at C,andC, draw circle of radius 2om and Jem
respectively.
3- Extend the segment C,C, to the right side.

4- From points C, and C, draw two parallel lines C,4 and C.8 such
that £C.,C, 4 is an acute angle.

5 Join the points 4 and 8 extend it to D.

- Draw a bisector of C,D through C,.

7- Taking C,as center and CC, =CD radius, draw a circle intersecting
the circle with center C,at 7.

8- Draw a line joining the points D and T, and touching the circle
with center C, at 7.

8- The line 7,T; is the direct common tangent to the given circles.

Transverse Common Tangent or Internal Tangent

» Draw common tangent or internal tangent to two unequal circles.

Steps of Construction:-
1- Draw a line-segment 6cm long with C, and C, as its end points
(mC,C, =ficm).




2. Taking C, as center draw a circle of radius 2cm.

3- Taking C, as center draw a circle of radius I.4cm.

4- Divide C,C; in the ratio J.4:2 (rabo of radius of the given circes)at point B,

5- Bisect the ine-segment BC,; at point D.

6- Taking O as center and mBD = mDC, = radius, draw a circle

intersecling the circle with center at C, at paint C.

7- Draw a line through € and B and touching the second circle at A. :

8- AC is the transverse tangent to the given circles,
8.3.6 Drowing Tangenis

Tangent 1o Two Unequal Touching Circles

p Draw a tangent to two unequal touching circles,

T TR FLE T,

Steps of Construction:-

1= Draw two circles of radius Jem and 2 em touching each other at
point . 3




2- Drawm £ ACD =90° at point C.
3. Draw DE through C, which Is perpendicular to 48,
4- DE is the required common tangent to the given two unequal
touching circles.
Tangent to Two Unequal Intersecting Circles
b Draw a tangent to two unequal intersecting circles.
Construction:-
1- Draw a line-sgment C,C, of length dem.
2- Taking C, and C, as centers, draw two circles of radius 3em and
Zem Intersecting at points A4 and B respectively.

3- Taking C, as center draw a circle of radius Jcm —2em = fem.




Bisect the line-segment C,C, at O,

Taking ¢ as center and mﬂ-‘;{? mC 0= radius , draw a circle
intersecting the inner circle at point £,

Join the point C, to E Elm:i extend it to intersect the concentric
circle at F.

Draw a line from C, , parallel to C,F intersecting the circle with
center C, at point &.

- Draw a line joining the points F and G.

- The line FG is the direct common tangent to two unequal
intersecting circles.

.q. s = Irl.-_

1 ._Elraw a triangle 4BC in which mBC = 5.4cm, -IHA_E!

mAC = 3.9¢m. Find the in center. iy -.*.p;. L
'l'L'

v Cunstl_'uct a ASC In which mBC = £.6cm, i B H an

- Sem. Draw the perpendicular bisectors of [l:sgi;[ el

- I:‘-
~ Draw an equilateral A ABC in which m.ﬁ" e
- Draw its altitudes and measure their 1en :

%
~ Constructa A ABC in which mBC = 51;:@‘4 £E
F“iff Find the centroid of the triangfe '




E———
)
B

9 Construct a rectangle whose adjacent sides are 4cm and Jem,

I.I 438
: ~ 18- Construct a rectangle whose one side is fcm and an adjacent
_ diagonal of 9cm.

1= Construct a square whose one side is Sem.
12- Construct a square whose cne side is 3. cm.

13- Construct a rectangle whose two adjacent sides measure Jem and
dem and their included angle is 90°.

I4- Draw a rectangle whose one side is Scm and the length of each
diagonal is Jlcmr.

13- Draw a rectangle ABCD in which mAB = 6.5cm and m AD = 4.8cm
and m £BAD = 90°. Measure its diagonals.

16- Name the following quadrilaterals when:
{i) The diagonals are equal and the adjacent sides are unequal.
{ii] The diagonals are equal and the adjacent sides are equal.

(#ii) All the sides are equal and one angle is 90°.
L {iv) All the angles are equal and the adjacent sides are unequal.




|
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90- Draw a circle with center O and radius Sem. Explain the steps
necessary to draw a segment of the circle.

21- Draw a circle with center O and any radius. Draw the diameter AR
and shade one semicircular reglon. i |

22- Show four angles in a semi-circular region of question 21.

23- Draw a circle of radius Zem with center O Draw a chord and shade
} the portion showing major arc.

24- Draw a circle of radius 2. 5cm with center at 0. Draw a chu’qd and
shade the portion showing the minor arc of the circle,

I 25- Draw a semi-circle with diameter 4cm and center at €. '

r aa e —

26- Draw a circle passing through the vertices of a square of side Jem,

27- In a right triangle ABC , mAB = 3em and mBC = dcm wrth nght
angle at B, Draw a circle through 4,5 and €.

8- Draw a circle passing through the three vertites of an Equifﬂtﬁfﬂ*
triangle with length of each side dem, 1 i

3 -
gy Lixe I3 T e ]
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iz Review Exercise-8
I Encircle the Comredt Answet |
1. The number of medians in a trangle is:
fa 1 B 2
fe 3 [

_1 The number of altitudes in a triangle is:
(a) b 2
a4

LoTRE

fel
3. The number of angle bisectors in a triangle is:

4.

fa) 1 B 2
e 3 fd 4
The number of perpendicular bisectors of the side of a triangle is:
fa) ! o 2
fe) 3 ' (@ 4
g The angle bisectors of a triangle are:
fa) cﬂmﬁu M collinear
e pﬂpmn!!rﬂm' (d)  mor-comewrrent

?. Than‘&d‘lanaufahianglen
: (b} colfinear




9, Every hiﬁng!a has

9. Aline joining one vertex of a triangle and perpendicular to its
opposite side is called:

{8 angle bisector (B medban
fe] altitude (d) side bisector

10. A line coplanar with a circle and Intersecting the circle at one
point only is called:

{al  tangent line ] median
el altitude g  mormai line
11- Fill in the blanks.

1. The altitudes of a triangle are

1. The medians of a triangle are

3. The angle bisector of a triangle are

4. The perpendicular bisector of the three sides of a triangle
am._. - .

5. The line joining one vertex of a triangle and W to its
opposite side is called of a friangle.

6. Aline joining one vertex of a triangle to the midpoint of its
opposite side is called of a triangle. .

1. Aline bisecting the angle of a triangle is called the __

& Evary friangle b altitudes.

10. Every triangle has.




SUMMARY

e 1 1- An angle bisector of a triangle is a line segment that bisects an
- angle of the triangle and has its other end on the side opposite to
that angle,

L "“':'I o l.l'l_-u-_h-. i

2- Every triangle has three angle bisectors, one for each angle.

& gl

- | 3- Analtitude of a triangle is the line segment from one vertex,
g perpendicular to the opposite side.

13 4- Every triangle has three altitudes, one from each vertex.

] 5 A line-segment which bisects any side of a triangle and makes a
right angle with the sides at its mid point is called the perpendicular

bisector of the side of a triangle.

0 iy |

6- Every lriangle has three perpendicular sides bisectors, one for each
side.

7- The paint at which the three angle bisectors of a triangle meet is
called the incenter of the triangle.

-8 The pomt at which the three altitudes of a triangle meet is called the
orthocenter of the triangle.

9- "_l'hg_pqlﬂt-ﬂf intersection of the three perpendicular bisectors of the
Eifpﬂ'ﬂf'a triangle is called the circum-center of the triangls

ﬂ'ﬂ-'[h& point at which the three medians nf a triangle me&t is.called
the centroid of the triangle.

”‘{iﬁhﬁ'{m nupranar with a circle intersecting the circle at one point only
Tﬂ,’ﬂ“ﬂl the tﬂl’lﬂﬂl‘lt Hﬂ'& to the circle.

N
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UNIT

Areas and Volumes

» Pythagoras Theorem
» Area
» Volume

After completion of this unit, the students will be able to:
» state Pythagoras theorem. ' : .
» solve right angled riangle using Pythagoras theorem. s
» find the area of =i
= A traangle when Bhee sides ane given (apply Hera's formia),

» A triangle whose base and alttude are given.

« An equilstera] trissgle when its side is gives,

» A recunghe whes it two fides kre glven,

« A parallelogram whin base snd altilide ace gives.

w A squere when its side is given,

= Four walks of a poom whes fis length, width and height are given ! R
¥ find the cost of turfing & square’rectangular field,
nﬁndlh:nmbnnfulﬁ.ufpvmdmﬂw.rqummpﬂnﬁ:fmtpﬂhufﬂm
width carried around the outside of a rectangular plot,
hﬁndlh::ntuufmhmd&mmﬂl:'ﬂhﬁhrlﬂhﬂllﬁ'ﬂm B .
» find the arca enclosed by two congentric circles whose radii are given. "'"

> mmmua.mpuummhudmmmﬂﬁmh,mmhm ara

L

e

3 Pﬁﬁ’ﬂ!‘lﬂhﬂlﬁﬂﬂ _ » i “‘”'ﬂu 'i’
» A cubs when ik G ;
S A aodd Wi 1 Gt B gt e ‘h-.: 5 o W T um"ﬁu
« Arightcicule cinder whose base e :

and & hemisphere when radins is given.

%mwmnﬂu-ﬂdﬂhmm ﬁ':-m#'-.\;f- #ﬂﬁ
B - .mmmmmumﬂmﬁumdﬁu,% 5



SUMMARY

'l 1- An angle bisector of a triangle is a line segment that bisects an
angle of the triangle and has its other end on the side opposite to
that angle.

2- Every triangle has three angle bisectors, one for each angle.

- - | 3 An altitude of a triangle is the line segment from one vertex,
= perpendicular to the opposite side.

= - | 4 Every tiangle has three aititudes, one from each vertex.

5 Aline-segment which bisects any side of a triangle and makes a
right angle with the sides at its mid point is called the perpendicular
{ bisector of the side of a triangle.

B- Every triangle has three perpendicular sides bisectors, one for each
side.

7- The point at which the three angle bisectors of a triangle meet is
called the incenter of the triangle,

8- The point at which the three altitudes of a triangle meet is called the
orthocenter of the friangle.

8- Tha point of intersection of the three perpendicular bisectors of the
SHEIE- f.:rf a friangle is called the circum-center of the triangle.

:Iﬂ-le point at which the three medians nf a triangle meet is called
 the centroid of the triangle.

hﬁ’ﬁiﬁwmp{anm with a circle intersecting the circle at one point only
d the tangﬂnt line to the circle.




UNIT

Areas and Volumes

» Pythagoras Theorem
P Areo
» Volume

After completion of this unit, the students will be able to:

¢ state Pythagoras theorem.

r solve nght angled tnangle using Pythagoras theorem.

¢ find the area of

« A triangle when tkres gides are given (appdy Hera's fonmuln),

o A Eiaiigle whose bise aad iliduds dre givea

» A ogailsteral triemgle when it smde o ogiven.

& A recangle whes is e sides ame given.

» A pareliclogram when bise sed aftinyde s glven

= A squary when #4 side (s pven.

& Four walls of a room when it length, widih and hesght sre given. I
¢ find the cost of turfing & square’rectangular feld.

» find the number of tiles, of given dimensions, required to pave the footpath of given
width carried around the cutside of & rectangular plot.
¢ find the area of circle and & semi circle when mdius is given,
» find the area enclosed by two concentric circles whose radii are given.
» solve real life problems related with areas of triangle, rectangle, square, parallelogmm and circle, -

¢ find the volume of:
= A caibe when ity edge iy given.
= A cubodi] when igs breadih and Beight s given

. ﬁ.nghtnmluqllrdﬂmbmrdmmdhﬂghimm
« A right efrcular come whose mdiis dnd beight ane knowmn;

= Mospiere and i bemisphers when tadiua i given.
» solve real life problems related to volume of cube, cuboid, cylinder, cone and sphere.
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mﬂi THEOREM
A -'I' I

Tﬁaaquu'ﬁ of the hypotenuse of a right triangle is equal to the sum
~ ofthe squares of the two sides.
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EXAMPLE-2

t!.:_j:.i:'

A 25m ladder leans against a house with its foot [5m from the
house. How far is the top of the ladder from the ground?

.
SOLUTION: Given: a = 15m, ¢=25m A1
Let b represents the desired distance.

Then o+’ =¢?

b =c? —a?
=257 —(15F°
=625-225 4 Lt B

— 400
b = 20m

EXAMPLE-3 - oz

!Hﬂ???ﬂ'mpmsanthahngﬂmnﬂheﬁd&snfuhmm . el
Is triangle a right triangle? ,

SOLUTION: Given: a =30 b=72 c¢c=78
RHS= a®+b® =307 +(72*




i g
. F

e e
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EXAMPLE-4
The sides of a triangle are of lengths Gem, 4.5cm and 7. 5em, ;_:-r;'f"
s this inangle a night tnangle? If s0, which side is the hypotenuse? =t

SOLUTION:
The three sides of the triangle are given to be 6cm, 4.5cm

and 7.5cm. The triangle will be a right triangle if it satisfies
the condifion of Pythagoras theorem

62 +452 =752
2
Now (6)° +(4.5° =36+20.25
= 5625 =757

Since the refation 6° +4.5° =7.5° is satisfied, therefare, the
triangle whose sides are ticm, 4.5cm, 7.5cm is a right

Also 7.5% =62 +4.5°
. The side of length 7.5cm is the hypotenuse of the triangle.




- 4- Find the hypotenuse of a right isosceles triangle whose legs are Sem.

5- If the numbers represent the lengths of the sides of a triangle, which
triangles are right triangles?
(i) 3,45
(igy 17 25
(iif) 11, 61, 60

A4BC is right angled at €. If mAC = 9cm and mBC = 12cm, find the
length 4B, using Pythagoras theorem.

T-  The hypotenuse of a right trangle Is 25cm. If one of the sides is of
length 24em, find the length of the other side.

B- A ladder /7m long when set against the wall of a house just
reaches a window at a height of ! 5m from the ground. How far is
the lower end of the ladder from the base of the wall?

9. The two legs of a right triangle are equal and the square of the
hypotenuse is 50. Find the length of each leg. ,

10- The sides of a triangle are 15em, 36cm and 39%m. Show thatitisa
right angled triangle. <

9.2 AREAS

The surface inside the boundary of a shape is called area.




N | ﬂ.l The Area of a Triangle
e = Area of a Triangle when all the three sides are given
A friangle ABC with sides a,b,¢ and

. : . a+h+c

- W =at+bte = I = T

where ‘5" is half the perimeter of a triangle.

ﬂmmufamrtrianglals A=\[55-a) (5-b) 5-¢)
NPl
Thh“iﬁ,ﬂﬂlud l:llrn'l Fm'.lmﬂifnrﬁndhg the area of a triangle.

L]

;hermw Hﬂﬂﬂ!ﬂamﬂnfaﬂfangmmmesfdesmﬂiandfj

el e

 SOLUTION: Given': a=S5,b =12,c=I3then

NS

—-,'
el e



Note:- In _this case, the triangle is a right triangle with base 5,
altitude 12 and hypotenuse 13.

Hence area (4) = % ¥ (base) = (altitude)

d
EE (3) (12} = % A =30 square unit.

Note: Arec of a inangle is denoted by 4.

Area of a Triangle when base and Altitude are given

Draw any triangle ABC as shown
in the figure. Let BC be its base
and let AL 1 BC. Then AL is the
corresponding altitude. Through
A and C draw line parallel to BC
and B4 respectively, intersacting
each other at a point D. Then,
clearly ABCD is a parallelogram
with base BC and corresponding
altitude AL,

Area of AABC = % {Area of Parallelogram ABCD) = %{E}:A—LJ

—.:-;-fbx;ﬂ (where & is the base and A ks the altitude,)

ES

Thus, we have dreaof A = %’: Base » Altitude +

. Base 2 % Area
 Altitude

2w Area
Allitude = =222
Base

o

- Gt
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EXAMPLE-1 Find the altitude of a friangle whose base is 16 cm
and area is Hm: :

SOLUTION: Aftitude of the triangle = > :’“" APORTANT
g
The side opposife to
Here area = 3dem® and base = 16 cm o right ::?npglg i
I Area 2x34 right angled triangle

EXAMPLE-2 Find the area of triangles whose
(i} base= I8 cm, altitude = 3.5 em

(i)} base=4&cm, altitude =15 cm
SOLUTION: . :
i} We know thal area of a triangle = = = base » altitude

=£ﬂ.&x1j =31 5em

(i} Area of a friangle % % hase » altitude

=£.:.=s:<u = 60em’

Area of an Equilateral Triangle when its side is given :-

- In an equilateral A4ABC,a = b = c.




Area of a Rectangle when its two-sides are given

Consider a rectangle as shown in the figure.

[ A=txh

Length of the rectangle = ¢
Width of the rectangle = b.

The Area of a rectangle is equal to the product of its length and width. %

A=txb
A.
r l

Area of a Parullelogrom when base and Altitude are given:-

The area of a parallelogram is-equal to the product of base and the
altitude drawn to the base. ;

Thus and

A
b==
L

e
;
5 o
Area of a parallelogram ABCD = A = base x altitude = =
| A=bxh |
a .d E
Base = h=—
B
Altitude =-.&=% b e




Area of o Square when its side is given:-

|

r - The area of a square ABCD is 5 7
aqual to the square of one of its

| sides.

| ..-I;.S‘ia’ex.‘i]h‘e Ad=52 5

‘ —§x8 = &7

‘ ..|-l‘.=|.'.;l"i!I A = B

Side = § = 4

Uit of Area is square unit of length like: cm’, m’, kn”.

“Area of four Walls of a Room:

We can find the area of four walls of a room when its length, breadth
‘and height are given.

Let length of the room =¢ =3

Width of the room =5 |£ -

Height of the room = L

Area,of four walls = hxd+bxh+hxb+bxh

e = 2(hxt)+ 2(hxh) = 2fhxb+bxh)
= Zh(t+l)

o
FARMA NO. 18

-

El{liFI.E The length, width, and height of a room are 5m, 4m, im
= o respectively. F:hdﬂmms!nfwﬁﬂmshhgunafmm
R | mrsammmamarﬂmmmmrmpem

A T —

mfﬂﬁlﬂm E=5m, b=4m, K=3m
=y :ﬁqguaﬂs=zﬂ+b)xb .Ef:i+-l):m.i'

18 x 3 = Jdm’




1- Area of rectangle = (Length x Width)

2- Diagonal of a rectangle = +/(LengthP + (Width}*
3- Perimeter of a rectangle = 2(Length + Width)

4- Area of a square = &
where a = side of the square

5- Diagonal of a Equara = fZa
G- Area of a square = -;Djagam{f

7- Perimeter of a square = 4 x Side

9.2.2  Areos of Reclonguler and Square Fields .

Rectangular paths are generally around (outside or inside) a rentanguhr
field or in the form of central paths. We shall explain the method ‘tﬂ
calculate their areas through some examples.

EXAMPLE-1
‘A rectangular field {5 of length 40m and width 25m.
Find the total cost of turfing the field, Hﬂmmﬂufkﬂﬁngﬂmﬂnld.’s

Rs.16perm’ .
SOLUTION: Let us represent the field by

rectangle ABCD as shown in
the figure.

Length of the rectangular field 4@&
Width of the Wﬁdﬁ ’f&u




'EXAMPLE-2
=Tﬁehuundm}fufasquamﬂnidmh side of 60m.
_ Find the area of the fleld.
il#ﬂiﬁq_ﬂndﬁmmﬁfnﬂurﬁthsqu&mﬁﬂdm
the rate of Rs 5.00 perm’




EXAMPLE-3 !

Two cross roads, each 2m wide, run at right angles through the

center of a rectangular park of length 72m and width 48m such

that each is parallel to one of the sides of the rectangular field.

Find the area of the roads. Also find the number ﬂftﬂasmqmmﬂ N
to heautify this road where each tile having area of 4 m’.

D o i
B A
i i : :
H EHN ) rF]
I N Y I 1 T Y fm 4 Fiw
E LM F = - I
] -
= : _',',Iih
o, E
A R B
i = opakkoeg — T .

In figure, mmanmﬂarﬂaﬂiﬂmﬁprmm the [
mmmfgﬂswmwmm



.24  Areo of a Circle

The circumference of circle = 2nr

where the radius of the -
circle is r".

Area of a circle =nr’

Note: In examples and exercises, where « is not specified,
use the value stored in the colculator.

EXAMPLE

- Find the area of a circle whose circumference is §2xcm.
Give your answer in terms of «.

SOLUTION:
Circumference = 2mr = 32n
s
== dbcm
Area = f".'_l"i
= & (26)°
= G76mcm’

A semicil J's”lﬂl‘ of a circle,
m ;L‘hnuturr,und ‘half: 48




Circles with same center but
different radil are called
concentric circles. In the figure,
€; . ¢y are two concentric circles
with same center "0’ but different
radiir, and r,.

EXAMPLE

Find the area of the washer shown below, whose outer
diameter is 6.4cm and the diameler of hole is 3.6cm.

(Takanm be%j

SOLUTION:
External diameter of washer is
2r, = 6.4cm
Extomal radius of washer, 7, = %

Fd dama

Internal radius of washet = r, = EEE = l&m

cLi

The area of the washer = w7 — mwi



[FXERCISE 9.2

Averandah 40m long, /5m wide is to be paved with stones each
measuring 6m by Sm. Find the number of stones.

2- Howmany tiles of 40cm” will be required to pave the footpath 7m
‘wide carried round the outside of a grassy plot 28m by [8m 7

3 Find the area of a room J5.4%m long and 3.87m wide. What is the cost
‘of carpeting the room if the rate of carpet is Rs /0. 50 per m™?

& The area of a rectangular n‘:& field I 2 5 hectares and its sides are in
the ratic 3:2. Find the pH‘ImEter of the field.

3= The area of a square playground is 4500 m’ . How long will a man
hlm‘tu cross H;dlagnnaﬂy at the speed of Jikm per hour ?

(3 Ihw:lll;gmaltnfiﬁqmre is /4cm. Find its area.

-7 Hndﬂrama’nfartﬁanghwhmsidesm

Y Jular ﬂ&ﬂ ls.ﬂ'ﬂmmd its sides are in the

of 'ﬂiﬁgra.




10- Find the area of the following washers whose external and ipterigl.

diameters are:

.'.'r i

(i) I5cmand [3em (i) 1.2mand 0.9m A 3 r‘;
(i) 40mm and 33mm. esh!

1= Find the area of the shaded region. '

< 28m >

12- Find the area of an equilateral triangle whose side l-s_&'ﬁ.. P
13- The side of an equilateral triangleis fem. Find itsarea.

AR
14- Find the area of the right triangle with l\'.gs.i‘u?mﬂam:fﬁm : i

15- The base of a rectangle is three times its altitude. The are: ”*'rﬁ"
147em’, Find the dimensions nf the re:tangle

16- Find the base aftheparﬁlldﬂgrﬁﬁ‘ﬁ 10se w
whose area ls:‘l‘!uat

17- Theareaofa pal'ilhhﬂﬂm.._'_-;,_-_. dem’, Fin
2m Tnng



9.3 VOLUMES

in this topic we study some figures which are not plane. The simplest of
| these figures are cubes and cuboids. These figures do not lie completely
' ina plane, such figures are called solids, (three dimensional figures).

Cube and Cuboid

Cube :-
A six faces figure, with same
length, breadth and height is :
called a cube. '

The given figure is a cube,

Length of the cube = { ; b
Breadth of the cube = b Fig (i)
Height of the cube = A
where ==k,
therefore,
E Volume of acube = =fxifxd
b or ¥ = ' cubic wnit

! h | EXAMPLE




A six faces figure which has RN o

length, breadth and height is
called cuboid, e B e

(or rectangular parallelopiped). A 3
Figure (ii} represents a cuboid.

The length, breadth and height g G ;
of a cuboid are usually denoted
by the letter symbols ¢ & and k E F
respectively. Length, breadth Fig (i)
and height of a cuboid are also

called the three dimensions of e
the cuboid.

Volume of a cuboid of length & breadth b and height & is
F=Efxh=h

EXAMPLE

Find the volume of a block of wood whose
length, breadth and height are respectively P
fﬂﬂl’ﬂ, 5[-1'!1 and Icm. a rn:':q‘-#'l: |
SOLUTION: T
Given:
Length of the block of wood = 10cm
Breadth of the block of wood = .E-:,m
Height of the block of wood = 3cm. :
V=Ffxbxh 1 48 R
=10x5x3 i '
=150 em’ :




Volume of Right Circular Cylinder :-

The volume of a cylinder of base ~—1—
radius 'r' and height %’ is given h
by.

r'.-"-

Volume of a cylinder = Area of base x height = wr* x I

Volume =mh -
EXAMPLE-1
Find the radius of the cylinder with volume 12320 cm®
and height 20 cm.,
SOLUTION: Given v=12320cm’, h=20cm, r=7
p=mxrih = £ =
- ik
. _ 2 42320  12320%7 _ 616x7 _ 10
ddonn s 22%30 22 |
T |
= . - r=I4cm

== o ‘:.-'-3.'-: —.'F =t
-.F-.._-_. it + L I
.’ ".';;—‘-"'."-':-l' i

e B AE
-_ [

rJ'llI

ey |

L

-




EK&MPLE g "Jiﬂ ":.d"
Amnehasamﬂarhmnfmﬂusnm,ahﬂghtnf% .
calculate the volume of the cone, o b
22
- el
( ake nto be ?]

Given radius of the base = r = 14 cm
Height of the cone = h = 48cm

=

k.

=
W

Volume of the cone = ‘—‘;nr’.&

= %x—-—:-:f”f =44

e Fond - <
377

= 9856cm’ | .
hhm:"‘ i _ '.'_ ) '

A sphere is a body or space bounded by surface where every Pa[nt

on the surface is equidistant from a fixed pudntmmmﬂ;Thaﬁﬁ

point is called the center of the sphere. The distance of ﬁfm
_ MBsuﬂm&mmgﬂmdpnlnthmllndﬁmmdhmhfmuEﬁmm "
| radius is usually denoted by 'r. _ 54 X . .-_" Y




~ If a sphere is cut into half, the two portions are called hemispheres.

EXAMPLE-1

. Gﬁhﬁhmﬂmﬁusﬂf&sphamﬂkuma&mm’mkﬂnmm”

. . Radius =1
- - i e -3 o k§
3 il T

J Ix850%7
] = -:]I- e el
e =R =4F 4% 22
RS, Ay — = 2028409

g - £

= r = (202.8409F = 5.88m

iy ,-g.‘"ﬁ%j&ﬂ:!ﬂﬂ 35%35%35




Real Lite Problems Related to Volume

A solid region has a magnitude or size or measure, The measure or
magnitude of a solid region is called its volume.

In other words, the measure of the space occupied by a solid Is called
its volume,

For example, consider the real life problems.

1. Arectangular overhead tank is built for storage of water, The
greater the volume the more water can be stored,

2. Arectangular tin box is to be made to store oil. The greater the
volume of the cuboidal region, the more is the quantity of oil it
can store.

Remember that:

1- As lem = 10mm,
Therefore, lcm’ =10x10%10mm’
lem® = 1000 m m’ :

2- Im® = 100 100 100cm®
= 1000000 em’

i =10° em* |




 EXAMPLE-1
{in fiters, the volume (capacity) of a storage tank whose length,
{ -ﬁﬂﬁpﬁmm&p&cﬁ%ﬂyﬁjm 4.5m and 3.6m.

- }é}?ﬁ?ﬁ'-#mﬂ_m& ~63m
~ Breadthofthetank  =43m
sl '%ﬂﬂﬂ}ﬂﬁ!ﬂf{ =3.6m
. Wnﬂ'mﬂmﬂk Exbxh=63%45x%3.6m’

1 *""’*‘ = 10206 m’

: :I'ﬁgb;mam’l!fr&hﬂk (m’ ) = 102,06 x 100 % 100 x 100
: = 102060000 cm’
= [02060 litres (.. 1000 em” = 1 litre)

-

6000 fp s ﬁum’;

.II"




i=

Find the Volume of the Solids

A cube of 3 side dom. ;
A cube whose total area is 96cm® ; ¢

A rectangular box with length 4m breadth 3m and height 2m.

Right cylinder, with radius of base #cm, altitude 10cm, Use =2
Fi

Circular cone, with radius of base Jem, altitude [0cm,

Sphere, with radius Jem. : '-. '

Right circular cylinder, with circumferences of base 4em, altitude Im. :

Cone with altitude 9cm, radius of base ficm. e

2 y -

Review Exercise-9 5 :

I-
L.

1.

Encircle the Correct Answer. it

If the square of the hypotenuse of a right Mangilu is equal to
the sum of the squares of the other sides, it is called:

() Pythagoras thearem ) Scalens friangle e |
(el Equilateral iriangle (d) Isosceles :!dmg.'ﬂ

Area of a triangle when all the three sides are given h‘sﬁ" 1’

=
. -

r i -

5 bh L4 T :
@ ;s \ (B} b - i trvat “;’Ff‘
(@ Js-a)-bG-a gl E%‘{, : S
Area of an equilateral h'langhwlli'lsid&‘h'

F-!.'M

e

e




Review Exercise-9

- 4. Area of a rectangle is:

(8 Ixb oy ;.,ixna-
et _j%ihb @
5 -'Amh:nfn-aquam with side 'S ' is:
fa) '.i' b 48 o) 2%
‘ 6. Area of a circle with radius ' Is:
' ;1 ” s W 2xr & xr
7. Area of a semi-circle is:
N _ e
:‘ @ ﬁ (] i fie) n r
o
"' ‘W?nfﬂﬂuhﬂiﬂﬁ‘iﬂdﬂﬁ
It G fral r
e ft 'i’n!wtr&nfqughtdrmﬂarnﬂhduris
-, SN 8
—m’?.n nrh
!F?jw o I

- q_ F
.v:f k. f’*i @ 3

]

(d

(d)

dMF




7. Area of a circle =
8. Volume of a cube with edge 'I' is .

' a2 &
1o itie 1 e %

. Volume of a cubsald =

10. Volume of a right circular cone = _

Pythagoras Theorem: The square of the hypotenuse of a right triangle
is equal to the sum of the sqmrﬁs of the legs.

vl el £AEH Y e |
Area: Thasp&uumsidaﬂ‘m bn-.:nﬁanrnfa shupﬂ i oy

Area of a Triangle: A = Em&ﬁm

Area of a Triangle: 4 = Ja.-f.:‘.*-.uj.r';-_b)[’,g;.:}'l"---"'- ol elgir'd bmq!ﬂl*

“2*".45 mﬂmmm;_;ij"_ 'f‘ e

_JEEI

Mﬂﬂfannqumﬁllnﬂ_llz A=

Area of a rectangle: A = leugﬁxbm#il
RN
Area of a square: 4 = side x side. 'i

Area of a parallelogram: Mbwu“ h ..

M“ﬂlm ﬂ-.;;ﬁ ﬁ- ; '.r :- A

.'h--l-t'- ; 'E--_-_-i- -




| Circumference of a circle: C=2 nr
| Areaofasemicircie: A= 2 (nr)

Area of a washer: A= r [/ - |
~ r, Is the radius of outer circle,
r, is the radius of inner circle.

B

' Volume: The space inside the Ewnﬁary of a three dimensional shape.
‘Volumeofacube: ¥ = i,/ isthe length of edge.

mnh;uhnid V o= lxhxh
Eﬂ:ﬁ\. tr.r:#u } dwfmgnb b .!:.-mdr# h = height

.|r -..:: _-._- i i
%ﬁ‘ﬁmnﬁﬁmmm V=nr'h
. T hm Ire{g‘ﬁ.‘q,f'thecyﬁﬂder
._,'j'. - : ¥ = radius of the base

ﬁquﬁitfﬁam
= &y f’a!ﬂhﬁ!q.l'-'!ﬁﬁm

_|.—".:- .__._. }li"': = -5 ."m-_‘l'l d b ienune g iy

i

figened oo b it o0t 6 Yn s
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10.1 DISTANCE FORMULA

In 17th Century, Descartes, a French Mathematician introduced a
plane. A set of infinite number of points, called Cartesian Plane.
Every point in a plane can be located in terms of a pair of numbers
ralated to two number axes in the plane, which are perpendicular to

each other and intersect at the origin.

The plane is called a cartesian
plane, and the axes are : ¥
designated the horizontal (0X) HHH
and vertical (0Y) axes, or ' ;
the and the y-axis.
“axes divide the. £ | X
. Iimﬂ four quadrants uE e
hown in the figure. 1 :
I in the plane and v
through P
' IE. the lines will
ijj points,
\ . inate of M{m)
Akis is called the
m or abscissa of P, ¥
~ and the coordinate of A(n) on the t
M{Iﬂll;ﬂ the y-coordinate
et P.




Remember that: ,
i) A pointin @ number plane determines o unique ordered
pair of numbers.

(ii} With every ordered pair of numbers a uniqua pnlni 5
associated in the plane.

Since numbers to the right of the origin on the horizontal axis and

numuers above the origin on the vertical axis are taken as positive,
therefore: i

(i) A point in the Isr quadrant is characterized by the fact that both
its coordinates are positive.

(i} A point in the IInd quadrant has its abscissa negative and its
ordinate positive.

(iii) A point in the //l~/ quadrant has both coordinates negaﬂw.

(iv) A point in the I¥th quadrant has Its abmiﬁaa p-nsrtw& am:l |ts
ordinate negative.

{v}) Points on the sxes do not lie in any quadrant.

(vi) Points on the positive x-axis have a pus:thm abscissa,
and their ordinate is *0".

(vii) Points on the negative x-axis have a negative abscissa, and
their ordinate is "I!Jf'. _ P

(vili) Points on the positive y-axis have a positive ordinate, and

abscissa Is "0".
(ix) Points on the negative y-axis have & negative ordinate, and
their abscissa Is “EF' , "

Vaw st gt
(x) The origin has ﬂ'm mulﬂhﬂtuﬁ miﬂj E-.;f..;-_:iijﬁﬂ ' 3

BE ook b At




=i

...! ﬁrﬂm
T Locate (2,—4) in the co-ordinate plane. .l:-ﬂm
L—»w , |
< A * miﬁ{spnbhmabmmmpoaﬂﬁm
o1 h&mmﬂwnmdbnmmﬁ
N *'_ mnwﬁmﬂm and the
LA ﬁﬁpﬂﬂ.‘lﬁ_’mhtsm so it would be
- below the origin, thersfore the given ) O TR T
."".“ﬂﬁ?ﬁt?hﬁﬂhﬂﬁﬂmmﬂﬂgum oo

1oL T s

' misiﬁlﬁ'm meet at R ., ).




By
- L

Ve 7
POT = |fx, +I;JI +Ir:v; ~ )P TTAC IR
|..... - |..-_]..'!:|:113._ a-...-..—\.:
= (¥, = x;}’ * ;j.-} —;.r,f w2t (LY
[} |.:qml'_ :

Hence |Pﬁrinﬂ:.«fm---x,-f-+-ae,--—--n;r’-v b A AT T N —

-rr"'-r - -I'"‘... .

As we are only interested-in the length uf the :aagmﬂnt,and not in the
direction, therefore we only consider the pusiﬂv& sign.

Hence distance between two points E{'x,;y,d.md-ﬂf&_;;',}#.iﬁdw.h’ﬂ
—[POI = - =) v 05 - %)

10.1.3 Use of Distance Formula

B ETHLE [T} e e 7}
EXAMPLE-l b 88 13-
What kind of a triangle has vertices LSRN i
Aft,~2), ,ﬂﬂ,—E_}_Hﬂﬂ Cﬁ}"f}? Wb g SRl g ) ey Jl‘l'liﬂ_ P -y
..I b ....'-' : 1 :".-.."_l"\' *:Lh-: :’J- = r i

Given Arﬁ -2, ﬁ_rrj -2) and c{'—z,z.: Uamg diatﬂnq:

T -l‘-r-.“p Al "\-!“ !lr -* dnl-l 1}

(4Bl =f(i~ &J*ﬂﬂzﬂi’sf-nff"“"u,.
[AC]= (-2~ ﬁ“+?ﬁ

5:."‘ iy }wﬁm -




g o
RS ..L.ﬁ:-#’"ﬂ- A

b}ranﬂqumn uation the fact that the distance from Pry)
| is twice the distance from P(x,y) to B(3.4)

G "5."'_':'_.'3?'_2'$ B(3,4) and P(s.y), where P(x.) be any point,

4 According to the condition of the question.

X ﬂF"Iitr"'IﬁtFl"'Ifﬂ.F[.wﬂﬁshﬂmfunnma
- e TP a7
“mﬁmmmmm

g &= -3 =d[x-3+ -4
: 3 #+4+y"—ﬁv+!i‘—i[x"-ﬁr+9+y —E‘_I-I'-Irfﬁ] |
'. .:i’il:y’-—#~ﬁ_gr+f.i=#xf+4y’-zdx 32y +100




10.2 COLLINEAR POINTS
10.2.1 Collinear Points

Collinear points are points which et sk ; ;

are the elements of the set of . .ABCD,
points forming a straight line. -
In the given figure (i) the points " Figf)

ABCD,... are collinear. If three
points are collinear, then one of
the points must be lying in A B c
between the other two points. =

Fig (i)

In the figure (if) ‘8" is the point in between the paint 4 and C.
In this case, |AB| + |BC| = | AC|. _ =

L
¥

10.2.2 Collinear and Non-Collinear Points +

A line-segment is a subset of a > :
line, consisting of two end points g : S e T
and the set of infinite number of A LR - Sl

points between them on the line.

In the given figure, CD is the. line-segment which is a. sli@:gutpf

aline AB (or AB). The pu]ntﬂarrdﬂammmaﬂnaﬂnndm
collinear. . s

Thethm&nrmnraﬂmnﬂtr&apmﬁvﬂﬂﬁﬂfﬂ m@t
same straight line are »::allad nnn-cdlinmr puintl. & 1 -
b - T ”p‘" s

In the given fpgur&PQananm . _ﬂ_
non-collirear points. e =t iR




. Points A8 and € are on the number line at a distance of

ﬁ{"umwmﬂs respectively from the origin. -
' '“"‘m'u'ﬁ R"md.m and show that ,-w+m:: ac
14 ;:fjffiiymmh A B c

012345678,




.
AR

EXAMPLE-3 o) S
Show that the points A4,3) , B(-2, 3.}&.-:#3{—4&‘,; are collnesr.
SOLUTION: _ _ o
Given A(4.3) . B(~2,3) and B(-6,3). ; L
Using distance formiula, we have, IRCEAT ¥l
[ABj=J{2-4)7 (-3 - I6+0=6- — Hl:
|BC|=\(—6-2° +(3-3F = JI6+0 = 4 s
[4Ci= J{—ﬁ 4 +(3-3 =100 = m Kb = “
£} Ag 2 |
|AB| 13::1 =6+4 ; |
. = .Fﬂ . ’ | . D 2
| - TS | gl

Thus, the points A,B, and C are collinear, b 5

10.2.4 Use of Distance Formula {for The uunmlhmrulnn’}f % %

AL 'S (g
-Wausathadlstanmfmmulatuﬂhwhatﬂumﬂﬂm

points form:- LR _u*ﬁ:ﬁ-ﬂlhuﬁ;
b aright angle triangle .-:"'1.~ |
b an&a&ce!eaﬁqﬂgk e \



EXAMPLE-1 c
~ Show that the points A(~1.2) , B(7.5) .

‘and C(2,6) are vertices of a right triangle. b

SOLUTION: Given A(-1,2), B(7.5), C2~6). & ol ,

c

 Leta,be denofe the lengths of the sides BC, CA, and AB
respectively of A ABC, using distance formula

ipﬂ'“'j&: _.-“:)1 +(¥; “J‘;);
we have

a=[BC=\Z=7P +(-6-57. =7 +1F =156

B
=B\~ (- +(+5-2F =\ +6F =V64+9 = V73

clearly [AB[ +]CA| = ¢+

—73473=146 = &’

E[E"Er




EXAMPLE-4 "

EXAMPLE-3 R T 7.1 = it

Show that the points 4(-3,0), B(3,0) and C(0.33 ) are the L %
ve:ﬂmuf&naquﬂatamfmingii / a rj YA

SOLUTION: Given A(-3,0), B(3,0) and C(0,343 ). 1
1 : i 1
Using distance formula, we have, il e e iy |
k) ] |
48| = y(-3=3 @207 = «Jl’—ﬁf V35 -.:r‘_ !

inje i wL
Here [4B] = [BC| = [AC] = ¢ el
A
That is, mmasﬁfaanfﬁﬂﬂ'maquaﬂnm """ EH"*?{: :
Thus, & ABC is an equilateral triangle.  * 1 St
: jl|-| o1 i I:ll' - #4.

Show ﬂ?ﬂl‘ﬂ?ﬂpﬂfm‘sdﬂ 3) B{m.? 2 mﬂﬂﬂﬁm '_"" '
of a scalene triangle. . =

SOLUTION: Given A(5.3) B{-E.E} and c'f#;z)

Let BC=a, m-a,,u=c haﬂ:&
of & A ABC. e g




§o e

o U

EXERCISE —10.1

wils D:EE be the location of these paints on the number plane.

ﬂ.* Lo (i) @4 (il (=24 (W) (3.6
L I R/ e R L I e A
ﬁ?m-ﬂ (= &3

" i— FInd the distance between the following pairs of points.

Y Gl ) (e f”) (-2,~1)

3- Express by muquatll:rn the fact, that the point Pfx,3) is equidistant
| fram A(2.4) and B(6.8). .
' -'I- Show that the points A(5,4), B4-3), C(-2,3) are aquidistant

fmm DyLi). :

her 5- Filid ﬂm point on the z-axis which is equidistant from (2,4) and

. (68).

B {'Hmt: call tl_la pulnt mﬂj Findx,)

| e ﬂ%ﬂ*winwmﬁ B(3,~2) and Cfﬂ' ~2) are vertices of a
4 H" "I. f‘ =

& points (~1,1), B(3,2), C(7,3) are collinear.
B b 7
nﬁj}‘ﬁ’j‘); B2.7) and C{'aﬁ —7) are verticesof a

'f "y .-rﬂ-:‘tl{i ‘md o5, S,J are vertices -:rf an
ﬁ'ﬂ“ ‘“} F"l. i5alah




- ¥ "
;-. “ LF =1 :".Lb...":.J." :

4.

10. A point in the first quadrant is chara

. d= Jﬁg—xlj]-i-{f:!—_}arf Is called

Encircle the Comed Answer

{8 distance formula b} collinear points

fe) non-collinear points () equal potnss
|..|'

A point in a cartesian plane determines a unique ordered pair of: |
(af et bl  abscissa el numbers (d)  ordinate

In the plane with every ordered pair is associated: diie & r. .
(8] & umigue point b zero e Mpﬂﬂm‘ flﬂ Jﬁﬂtmmﬂ I

Points lying on the same line are called: © ©~ = ©
{a)  non-collinear (Bl collinear ) equal - {d} :M-rft ; !
| a4 ol iy R

Paints which do not lie on the same straight line ﬁm.'ﬁﬂpﬂf
r’ajl M'Mﬁ-"m Ehll' I:;il.lfﬁﬁm.l' H 'w _-.. fdy _lul!ru' .

Foint on the axis do not lie in any:
fa)  a piane (Bl line (¢} quadrami (d}) circle

The co-ordinates of the origin are: _
8 0 & (1.9 €@ 0 @ o)

Points on the negative x-axis have negative:

{8) abscissa fol, ardipaie L (ol s @m

(@)  positive. 0 ..u..ll;l ra M b 'l... 11-'&% -""."
8 1£ﬂ é]'l-‘-l‘lt" '__
its co-ordinates are: '1““'“ s gk ipR sl

0o

fijl'm

mm‘.a’w-'r"*“ ne. "“fw b

= 4 A N




'l
2,

3

.

10. A point in the first ql.iﬂdrant is characterized by the fact, lhat bath

I7- Fill in the blonks.
d = fE—x )+~ is called
A point in a cartesian plane determines a ordered
pair of numbers.
With every ordered pair is associated a point in
the plane .
points.

Points lying on the same line are called
Points which do not lie on the same straight line are calied
points.

Points on the axes do not lie in any
The origin has the co-ordinates
Points on the negative x-axis have negative absussa and their

u'tﬂnﬂh is
A puirrt Fn the 4th quadmnt has its abscissa positive and

its ordinate

its co-ordinates are

aight line are called

| 0 Mﬁaﬂ'ﬂiﬂmlinn

- — "1—- I

-

-u-..-q..
e
i,
———




Exercise 1.1

-l 39 &ILT1 S 10 & 1886 7- BMST 8- 23
Zy 154! 4:‘3!,3 e 5
"- T Iﬂ- e ”, = 1:-_ Ia_
3" 144° Sa® +34 I —dmiz et
14= ey 15- 1"1_'1:2-1”"“": 16 43—y 17 Jr=1
-3 S T e LR e S
E'I. J_I. I—l}p .!—2].-' 1
18- - 19- e e — . e
2x+3y = -3 okl
ITr+1 il s 1
77- ‘.__” = X —dx+4 . —+6) 2% 2+t e20r |
r —12c+27 :E+1':' A .:;|+Jh'—5
3
T, it 2. x W
2x+1 e | X =2 3y Ix=-4
- x - 1 i R |
Exercise 1.2
' b i ] ¥
: 1= 2x° -h!]_p'l 1- jtl-.:;lq-lﬂ.y L Mim 4 L ~m .llj——-l-:rﬁ+

6 45 +9)" +4+ 120412y 4 x 7. 8p’ +12p°g+ipg’ 4’

3 1
B 9p’ +q1.+ r +hpg+2qr+6pr 9- 8’ + 362" b 54.1}'?'+1'I]_r’

L

B (x+p—1)(x* +p° ¢ 2yt xsp+])
12 (2x+3p) (4% -6y +9)7) 18 (243)) (¥ =31+ 9p%) (=300 #3myp 4057y

_ | ea at
14- (2a+b)(2a ~b)(4a” ~2ab+ b )(da" +2ab+b") © 15 4 1717,4 14

-

18- 133

1

20- 118

20 20 20 46

T

- (x4 4)(x" 43} ~2gy—dx s dya16)

q
b |



=) == ()=, ([}
3 3 7

() 30-65+ 547410 () 5O -E-10+2.5

8445
T G (i) 2437 - 5)

3 () 2-45

05— 1047 29(11—345)

() ——— (W) 5+ 26 (E11)]
59
= () 245 (i)18 S (i) 247 (i) 14
+" 24-643 7Y
R u;f BREL g @0 i3
fu ['iJ Eﬁ“—u‘i.?,b biﬂ'ﬂ'z Ifﬂ':l a— uz—'j!-
o i

Review Exercise |
I~ Endrde the Comrect Answer
I« & - b 3= o

§= = 5= o b @ T- o

- Fill in the blanks,
1= rational mumber

5 (a+b)

2- rational expression

b= 2 Py

Exercise 2.1

(o ~x) (x+ )

T (x+y) (3a-Th) 12-

& (x=1) (a9 5 (x+2y) (da-4b)

(d=a") (2 -a)

S(2x -1
15 Sx(x -3y

B- 5

¥ dab

12 2ab(a-b)
16 (a+b) (a+h+2e)

i : T G, 4
e e -
~ Exercise 1.3
J5 76 42 2 (1) W2, (i) 3542, () 415 - 646 - 2410 46

(v} 35+ 72 4 5346

S, Ty
AT F— sy

& () =242 (in 1o

o I =

4 2a’ 247

= surd 0 2

¥ (a=3) (2 +1)

& (a-b) (2a+c)

% (dx—3a)’

L
_




| W o i =
] -
I .'.-'-'1_ L.
x 1
N |

"

L R R L T T TR TR
i

Exercise 2.2
T+ (x+p+a) (x+p—a) 1. (2e+b+3e) (2a+b-1c)
3 (x+30+4b) (x+3a—4b) - (y+z-c) (p=x+e)
5= (x+yp+2u) (x+y=21) & [(a-2bh-1ac) (a—2k+dac)
7 (z—y-a+h) (x-y+a=h) - (P riy+) (=D
f. [:E-'-S_'rll—d._w} iz’ 1-3}'I+4ﬁ} 10- {.T’—El.‘t+|ﬂ} {1!+I.‘i.t+|.ﬂi]
M- (2 =3z+4) (2° +32+4) 12- (2x—y)(x = p){2x+ yHx+ y)

Exercise 2.3

1- (x+4) (x+35) - (z=2) (x+T) 3 (x-1)(x+6)

& (x=3)(x-4) 5 (x=13) (x+12) & (x—2) (z+1)
7o (x=15) tx+5) B (a=17) (a+5) % (T—x) (x+14)
10- (¥—1%) (y+E) - (x+1) (2x+]) 12- (x=1) (3x+2)
13- (x=1) (2x+1) W (2x+3) (B3x-1) 15 {(x+2) (1-2x)
6= (2—x) (4+5x) 17- (u-32) (3u-4) 18- (2x-3) (5x+4)
19- {x—6) (52-2) 0 (4x-f3) (fix42)

: Exercise 2.4

1= (Zx—y) (42" + 200+ ") . (x+D) (927 —3x41)
T (1-T7x) (14 7x4 4957 &+ (ab+8) (a'b' —Bab+68)
1 3 Y I

5 (3—10y) (9+30y+100y") b (3x-4y) (9x* +120p +16)°)
- w42 () —me ) 8 (6p-7) (36p’ +42p+49)
9 .[1;-1_) (4x" L2 1..,.1]. 0. (a+h)|a -:?i:b_-h"ﬁ*-n-_.l] f

3 39 - R

S R

N- (a-b) [I—Eﬂ’wbj-b’;-] 12- ;ﬂ-ﬂj‘?]hq\ﬂkgﬁr.flﬂj.:: e |

B NG ot I ﬂ*“if**—m‘fm:ﬁ §



 ANSWERS

P 15p 15 (144u) (1-du+l6u’)

=]

4 3
M- (1-22) {1+
g q g

1 (2r+3p) (4° 97 =6p=3) 17- (2+5) (=' =52+25)
18- (x#3) (2 —mey ) (=¥ +2")

19 (m+u)(m-—n) (o’ mnsn ) (m =)

M- x{lzx-a){iz+a) (4" +2ax+ 2 ) {4z’ —2ax+a’)

Il= {x—3a) -[,:.:';I +_"||;;|'_|,'#9r;|'::| 2. (x+1a) [x'. —dax + !;'-:T:]

3 o5

o

‘4 Exercise 2.5 i

:: 1- 3 -~ =47 &0 5--B4 dbper T-ww B % no :

:J T8 ey = ne 12= yex 13~ yes 14- ne 15 i 16 ves 17« yes I

| e 19k=1 M-k=1 ;

boEl

; Review Exercise 2
g

| I~ Endrde the Correct Answec +{m
1= b . 3 J 4 o 5 & b T= a B a . a 10 I _:l'l.,::;

11 Fill in the blanks.
: I- one 2- wo 3= three $ x—3) (x + 3 5 (x+ 1) (x+3) .1,__||~

b (z+2)(F —2244) - (x-2(+2x+4) #3 %11 100

e ab 2 3gr - 3 4n’s’ 4 Tab 5= 3x’yt

f- 1413 18- x—2
M x-2 1+ x+1 W=z (x+3) 15 Sabe




Exercise 3.2
P T 1 +ix—-2 3 2x=1) & 9x{r+3) 5.{;-1].:{“-1} (x-2)
T- (-1} B (3x-5) % 2x+]l W= (x+3)

Exercise 3.3
I- 420a"x"y’ 2- 154" 3 12abe T & 2N
5. pg (p—qliprq) (p’ +pg+g) b (x+4)(x=4) (r' —dx+16)
T- (x=2}x+3) {x+ ) {x=1) B {p+3)p=2) {p+3){p-1)
9= (L+2)0-p) 1-29) (3" —p+D) 1 (=490 7+t 2y 4 5Y) B

= {x+1) (x* —x+D) (2 r i)

W (et p) (27 +07) (a=) (0 =m0t =2 #3013 (204 3) (2413 (x43)

M (x+3) (x=2) (x=13) 15 (x4 p¥ (x+ 290

Exercise 3.4 .
I P 4l;xt =1 2 (-4~ —x —dxed) % 2ialaoptiiny
b 2t 43x=2 ; (e —T)Ex" 462 —15x% 4927)
5 (35 +8x-3);(2x" ~ I+ 1) (35 +175" #2075 +72-6)
b [0+ 2x—3) 00 —x =Sy (2t 4 2 =202 —Tx 2y

7o (=1 fx=1) (x4’ —x=1)

o 27125435 10 (67 4x=2) M- x4d 12 (x40 @240 (42 —x=1)

Mo’ -Tr +165-12 15 2484117 —32c-60 T 2 —x'—dziq
i

Exercise 3.5 W 2o
. el E'Id:t-l-'.l'—ﬂl“ﬁﬂi: gt o .
—_— e e i Ry -

1
ala+1){a+2) (x~2a)(x~3a) St

s g



e i | A

;_'..I'\:‘i h

3

3 3 o | |

R Ll S 3 | $ 1 10- | [+ e
{a+b]{b+c) 3 | p-—8 .: |

= b

Fl et

a a- : |

o) il 12- 3
n -ﬁ'—-!l‘ a+2 ; k
o

f )

. . i

+ Exercise 3.6 bt

= £(dx+3y) 2= 2(r=3(z-d)(x—5) FE£(x+1){x+TH{2x=3) & (%" +6x+d) '

I I 2 ]
S {dx +16x+11) b +(x+——75) T #(t+--2) B (" +—=2)
x f i

=

] e el
9 £{2:0 £3x44) 10 tﬁ-ii—:} M- =8 - t=4,m=10

Review Exercise 3
I~ Encircle the Correct Answer.

- & = - i g & b &= a I B e 8- a 10- &

L'—-H?*"_!-EE;"-; L

T

i e

e

-

i~ Fill in the blanks.
1- neg - o - HCF 4- LOM §- HCF b= second expression

ok I‘;:l

7= Ir+ 1 B- 242 9- E::IJ." 10- 6x’y'z

L ]

Exercise 4.1
1) 8 () 80, G 1L, ()2 2 ; o T s

63 _ 7 4 B 4 % 3 - {4  1-1{9% 12 {18) 13- {8}
Mt 15- { ] 16 (13,5} 17- {8} {13} 19- o 20- {15}
TI

p Exercise 4.2
=13

R L

k

|
[
I

T a el af x i

— [}
i e el - all [T o S



Ta x—1 P | = ro =10 10- I-}—E
9
5
: 12 ¥5—|2 13- 26 H-.l.'ﬂl-?- 15« ::Ell
T U 18 2
> Review Exercise 4
{~  Entirde the Correct Answet
- a - ¢ 3 ¢ ¢ 5. c b a ¢
H- Fill in the Blaonks.
- > 1. > $ < L < > > A
9. < 10- < - < 12 >
3
. Exercise 5.1
- | e o R 3 -5 [ 5 R £ 2,% E-—E,IE
0]
i e %ot 18- 1"_* - z,i a4
3 2 5 2 25
I_'_
~1£5
M- 52207 15 1+2.3 16+ 17 -322.3
s - I+ 415
- 143 20 5+.73 2. miym' —dn g + 4,15
2 6 2 11
O+ dui
§ JEB SO {i,-2}

N z<=321

= xz20

1-3;-4

W
2

jio At
2

o BRI TR

Exercise 5.2 |
3 2 3 ==
- 3 o —_— '— —1.— L‘ -5'-3 'h — "l'f
h23 % Zo %, H E = gﬁ{iﬁg
" . By -_u_--:( pl-l x : & b
— LR -5. .‘ ..-s‘r’:: 3 d E 1
8 +24% 9 +8 10 LA !'ff FehsisiL

- s ST
AP S I e >

gy

s JTLE




- ANSWERS
Exercise 5.3 2
E 5.7 1810 %91 45 56 1212 7. 7.9 E‘
T 1
Review Exercise 5 &
I-  Encircle the Correct Answet. I':1 :
ba 24 3+b #a 5c¢ bc T-c Bec b kb _..lJEI

T= Fll in the blonks.
1- guadratic 1- guadratic formula 3= i - 3) 4= {-1,3} B- thiee

.:r';"'

b= guadratic formulg 7= {23} B- {23} 5- {;—1}(:+1]|:_[: +4} 1= {+1)

Exercise 6.1
1. 2-bp—-2,3-by=1,3-bp-2 - 2-by-2,3-by—3,1-by-3
3. 5 & B=F, G=J, H=K,C=E, A=D

Exercise 6.2

- Row matrix = 4, Column matrix = , Square matrices = 80,5 F Reclangular matrices = 4, C, 7
. F—Dhn:qul matrix-are A8 COE R Scalar matrix are 8, D, £, G, [dentity-15 .0

ol s

|a g =

P a
g 80| &4C 5-ACE &C T-4
Fol s

= e ———y

Exercise 6.3
e A, 2 2-1 -2 =2 1 4 9 23
N-f)f3 & M| (u)-1 2 -1 iy 1 =2 1| )l 8 19 28
jfien e it ldee St A 1 30 o0

3—3'-. T
T S T ] T |
(B L R R Rl 6 4R




e
] ':.""‘*5} llu L

'] - .r
i l.-'._-_ k!

= = - 3 4o
L=l Th-D= 0-3 4| _E=[2-53] & -1,2" &x¥=|"}
4] =3 Y ny *

T- rl=I-\.b'.——4.ﬂ=l1|,q'|=3_|¢:d.l_l|"-gz B ow=<|,x=],y=T 2= =8

]

Exercise 6.4
[ 3 B ¥ b
- iz 13 ]
A EE - |- 13 1 -5 i =1 17
|1 T 10 -4 [
13- |:_2 |I:I] 14- [|5 "il 15 I?—-?.b =0
Exercise 6.5
e (i) up—vx {ii) =13 Fiii) o fiv) %
1- (il singular (i) Ron-singelar — fiif) nnn-sj’ngu]'ﬂr-
M 2 [3 i [;T [;l
il =E i - L .
2 :"1-1 :] ML—& 21 1 !.l it
TR
=3 |5 4
§idh =3 5 S 21
(v 4 tw}[ ﬂl (i | -* J - M'=l3
B & = a1 33
i | B 5
Exercise 6.6

3w oy (1) aa (32 ) (-1 0) 0.2 (i) (-26)

$(3,-1) & (i)(-1,2) (i)(1L,=1) (iii)(4,=1) (iv)NoSolution (v)(2,-1)

11 5% = . e TR
r"”[nzi] X
S+ (1) 2x-y=2.5x+2y=4 () ~5x42y =225~ 3;""% el
o (i) _4_:_',1.:1.[5:4._4_:!--_] ,{ﬁ'}nﬂ# M?ﬂhw%“;‘ﬂ i B

=L 'Ii'_?-__ I



ANSWERS

Review Exercise 6
- Encirche the Corred Answer

l=a B @ 3= n = 5 b I- b S B 10 -
fI- Fill in the blanks.
- onder 2- roow marrix 3= same onder 4= same 3= egiuil & |
T= associaifve & shew spmedarrie 9 84 18- &
Exercise 7.1
I- fifl3n® galis® med2® w3t st Aaa20® 108", 75t 3. ¢
= =0% 100" K 70°,30° b x+907+30°=180" = x=60" 7. {({)a=40"
(iNe=35"d =145 (ii)e=29" r-191" ()b =135"
(Wg=77", F=103" r=103" (w)j=30" k=150" /=30
(i) g = 140" 4 = 40", i = 140" [viii)k = 1457
(ix)P = 58° M =122" N =122" (x)a=158" b =112"
Exercise /.2
V= {a) (£1, 230023, 24) (BL Ll 26) £23, 28) (£2, 2710 £5, 24) (e} newne

() (L], 28 0Ll Z4 L8, 2T LT LBV FER, 260 2T, £, 22,230,043, 26

(o) (&1, T ed a8 (88, £ 22, 26
2 (a) (£, Ln)(dm, £ (oY f&p, En) f Em, L5l L, L L £ {c) nams
{d) (20, ) 2e) (g 2l L0 g £phil 21 Em) {2, 2a) .28, £

fe) (Lp. 20,0 dm, 2g).(Ln, 20,0 25, £e)

Exercise 7.3

o
v it !

1.“5,54:,” 1- yes 3 yeu & 10em, 12w, 1dem, 16em, 18cm
| ,: 5-6em, 12¢m, 18cm, 21om b= 15cm, 21cm, Sem, 12em, 153
T 7B = DF, AC=DF,BC= BF 1A= 2D, 2B % LE 2C % LF
B No: size m:ybifd;ﬂi.-mi 'I-_'pu: size and shape are same

’ i ~ Exercise 7.4
- {q‘jﬂ#kfﬂ{WHEE () AC = FE (iv) 24 = £F (3) LBz LD i) 202 2E |
()R () FF (¢ t#Jﬁ'-ﬁ-ﬁ'iﬂ (04545 Asi

N
- .l-




3 AD=DA, DB=AC, AB2DC. £BAD = £CDA, £ADB & ZDAC, £ABDS £DCA
Condition used 555 25.5.5 ms4DB = 40°
& (i) Similar Trigngles (i1} Similar Porpallogram  (iii) Similar Triangles

5. mﬁﬁ'_ﬂl.?ﬂb{_}_ﬂ,ﬁﬁﬁ, £l £d

Exercise 7.5

(1} roctangle (if) square {1if) quadrilareral fiv) bizecs v} congruent

Exercise 7.6

(il eivele {¥) radivs {iii} chord (iw) diameter () samicircle
(i} major anc {vif) radius (Wit} sEchor {ix) secant lne %) right angle

Review Exercise 7
f-  Encircle the Correct Answer
= B op 3= h 4= & = u b c 7= a & b L 10

{1 Fill in the blanks.
- adincent 1= supplementary 3= obtuse & verfical  S- 180° & each other

= =

7- congruent & scalene 9 diameter  10- right

Review Exercise 8
I~ Encircle the Correct Answer
- ¢ kS [ 5 a - g T-= e %¢ 10-a

I1- Fill in the blonks. :
1= comcurvent 2« comcurren! 3- concurrert & concurrent 5= llﬁ'ﬂlﬂ'l
b= mediam 7- angle bisector & three % three 10- three

R ok bbnel 4
Exercise 9.1 |
L @5 @iz @A %I *ﬁ;é.r;
5~ (i) right triangle (11) mm:gﬁm ﬁ‘:.!rﬁhm b 15om  T-Tem

A . H\'“ lt

1= ¢




i

fl- a

H— ﬂhﬁlihﬁ.
I- . prmula - umigue 3 wnigue A= collinear 5~ mon-coilinear

Ji-,qhm'.w

Exercise 9.2

| )= 20 stomer 2 24000 stones 3= Ry 223 4- 645.50m 5. Jmm Sdsec
& 98cm’ T (i) 8967cm” (i) 16.8m° 8- 9000m" 9 16710 m’
10- () #dem’ (i) 0.5 (i) 400 L4 mm’ WMo 13dm® 12 16SFm 13 0Gem’
M 20cm”  15- Pem, 2icm Vb Jé66.67em  172- 72cm 1B-3600cm” 19 dom
Exercise 9.3
- Sdcwe’ 1 Gdom’ 3 24m’ A= 50286om’ 5 diew’ & J11Tem’
7- 127 3cm” B 339.dcm”
Review Exercise 9
I-  Emtirde the Corredt Answet
- a 2- = i = a L b I- a B ¢ -
1= Fll in the blanks.

I- Pythagoras - Area 3 %the#.ﬂm'rude 4 JSGr—alfs—Bifs—c)
5- ﬁ.;,;'i b= Lxh T nr? 8 7 % [xhuxh 10- _}.”Jn
Exercise 10.1
I- (i} lleson OX {ii) ler on OF (i) tes in QIT fiv) In Q1
fv} on QX {vi) in QI {wii) in IV fuiil) in QI

(ix) on OF fx) in QIF

7 3 m=z«-ﬁ @) 17 i 105 g a2
5 (10.0)

Review Exercise 10
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1-: a & b

a8 & e Ba
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10- positive
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Unit-1 ALGEBRAIC FORMULAS AND APPLICATIONS
Formuola: Where we have s role tocaleulate some qluﬂtj.mnmﬁtnmhulhnin
raibj L T o |

fa+b) +fa-b)f =2fa” +1°)

fa + b)° —fa - b) =dab

fesb+e)f =ga’ +6" +c + 2ab 4 The + Jae
fatb) =o' +iabjaxb)+h’

e+ yx = i’ =y 437 Jix® =y 37 )
Swrd: A surd is an irrational number that contains an irational square root.

Pure Surd: Asurd which has unity only as rational factor, the other factor being irrational
iz called a pure surd,

Mixed surd: A surd which has rational factor other than unity, the other factor being
rrational is called mixed surd,

Similar surd; Surds having the same irmational factor are called similar or like surd,
Unlike surd: Surd having no common irrational factor are know a3 unlike surd.

Rationalizing Factor: When the product of two surd is rational, lhmmnhqmnfﬂun
is called the rationalizing factor of the other,

Unit-2 FACTORIZATION
Lincar Polynomial: A polyromial of degree 1" is ﬂ]l.hrd # linear polynomial. ;
Quadratic Polynomial: A polynomial of degree “2% 15 ua!l:i:qunhm;ruiymnﬂ
Cubic Polynomial: A polynomial of degres 37 is called a cubic polynomial. =~
Types of Factorization: ke + ky + bz, ax+ ay + by + by, a° +2abs b’

a —E'ffﬂliiab+ﬁzl—f?pﬂ'+ﬁiﬁz+b‘ or a’ +5', ; '---Hﬂl’ﬂ.!-.' |
o+ prtg 2t +brte, d
"o’ + 367 bx+ 30 + b, 0’ =30 b 200t =,
al 8,

Htl‘hild:r'ﬂlurum 1f a potynomial PY; n-fdup:gn!f

' x-a" where ‘a’ is any constant, ﬂﬂnrﬂnﬂﬁ&#
Re-m.in:llr'l'm 1f a polynomial P(x} is di:lrl-liﬁdb‘_l",, (-8
fx-a’ s a factor of Bix).

Unit-3 ALGEBRAIC M

H.C.F: The H.C.F of two or more their two.
Hahmﬁm#whﬁw b of
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Unit-4 LINEAR EQUATIONS AND INEQUALITIES

Linear Equation: Anequation that can be written in the formaz + =0, a » 0 wherea
and b are constents and x &5 o variable is called alinear equation in one variable.

Solution of & Linear equation :  Any value of the vanable, which makes the equation
o true statement is called the solution u_nfa linear equukion.

Absolute Valve: Foreach real npumber " the absolute value of x, denoted by [x], is
defined by:
r if x>0

[x] =+ B5if x=0
—x If x=0

Linear Inequalities; Two algebraic expressions joined by an inequality symbol such as
2 = = j8 called an inegqualicy.

Tricheotomy Property: [f x, ¥ & R.then githerx > porr=yorx <y,
" Trapsitive Property: If x, v, ze A thenx>yendy >z = x>z

Additive Property: If Vo b.c,d e R thena>bandc>d ma+b=b+dand e < o
adc=d =a+c<b+d
Property: Yo, b,c,de R a>bande>d = ac>bd and o <=dand c > o
=.5m-‘-1-hd_

——— ——Th

Unit-5 QUADRATIC EQUATIONS

Qﬂ{rdinﬂq:ﬂn, A guadratic equation m one vanable is an equation that can be
E weritten in the form ax” +bx +c = = [, where g @ [.Here x'is a variable, where

85 4,5 and ¢ are real numbers.

ﬂhﬁnﬂqﬂnﬂ:ﬁmﬂm Wi can solve a quadratic equation by
fi} factorization (i} completing the uqunmnulhnd

| b+ b’ = dac
Za

mﬂlﬂl&ﬂmﬁ- x=




- — .
¥

- -

. .‘.‘:d A

Zero or null motrix: 1f ofl elements in @ matrix are zero, the matrix is called & zero or
null matrix. G

Unit or Identity matrix: In an identity masriz, the diagonal elements are unity and off
diagonal clemenis are all zem, v 08

Transpose of 4 matrix: A matrix obiained by interchanging rows inta columns i§ called
transpose of a matrix. ; =

Symmetric matrlx: A matrix A is said to be symmetric, if 4 = A.

Skew-Symmetric matrlx : Amatrix Als saidto be skew-symemetric, if 4 = 4.

Determinant: A real number associated with 2 square matrix is called determinant of a
SQUATe mAtrix

Singular matviz: 17 the determinant of 3 square matrix is zero, it is called 2 singular
rvatrix, other wise non-singular matrix Adjoing of a square matrix of order? = 2
In the adjoint of a square matrix of order 2x 2, the diagonal elements are
mterchanged, where as the sign of foo diagonal elements are cha
Multiplicative inverse of a square matrix, A matrix B is said to be multiplications
inverseof ‘A°, isAB =1, '

Unit-7  FUNDAMENTALS OF GEOMETRY
Angle: An angle is the union nl'm'u.raj.rs with common end point.
Right Angle: A right angle contains 907
Straight Angle: A straight anghe contains {807 : “ :
Acute Angle: An acute angle coplaing more than ﬂ“mdlm_&m_m‘: e I
> I .
Obtuse Angle: An obtuse anghe contains more than 90°and less thang0%. il Fie I‘IJ;:
Heflex Angle: An reflex angle confuing more than Hﬂ'mabm lhl.l!,.l'm '-I'.-'!ﬂ'l :
Equal Angle: Equel angle are angle with equal messures, "
Adjacent Angle: Twoangles with ﬂwmrmnm;lm:mmm. ide
Complementary Angle: Two angles whose suti is  right angle.
Supplementary Angle: Two angles whose sum is a strad
Vertical Angle: Two non adjacent angles, each less than
intersecting lines. _
Result 1: The i'lll'ﬂﬂﬂht ﬂﬂEiﬁ-Df_l.: qi“cﬂﬂhcﬁ;ﬂ‘s .
2: 1 two angles are complements of equ:

3: If two angles are supplements of th
¥ T il o m{&




Transversal: A trangversal is a line that inlersects fao lines in different points.

Congruent Figures: Two geometrical figares which have the same size and shape are
congrient.

Palygon: A polygon is-a closed broken line in a plane.

Equilateral Triangle: A triangle with three equal sides.

Isosceles Triangle: A triangle with two equal sides.

Scalene Triangle: A iriangle with no equal side,

Right Triangle: A tmangle containing one right angle.

Obituse Triungle: A trangle continimg one obtuse angle,

Acute Triangle: A triangle containing thrée acuts angle.

Equiangular Triangle: A tnangle contaming thres equal angle,

'rmpuﬂnﬁrmmunyhmmmhhn;lt:f#-ﬂﬂ 855 (i) 5452545
ﬁi’ﬂ‘ﬂﬂi&ﬂ! (Tl A4S = A4S
Quadrilateral: A polygon with four sides.

fu} RHS = RHS

Parallelogram: A quadrilateral with two pairs of parallel sides.
Rectangle: A parallelogram containing a right angle.

Square: A equilateral rectangle.

Circle: A sct of points in a plane which are at a constant distance from a fired point
Radius: A segment joining the center to any point on the circle,

Dismeter: A chord that passer through the center

Arc: Apm‘lrmnfa:uﬂ: consisting of tao end points and the set of points on the circle

Hﬁ'qunlﬁm.
Aumﬁhﬂhmhﬂfufnmh

e it
 Mimor Arc: An are less thin a semi-circle,
_-Hﬂir&rﬂﬁ.nmmtuﬁnaml-nimh.

ﬁuhhwham-l nd.-i“and equal diameters.

i ﬂfﬂﬂl‘l:h ad ifs outer extremity.




Unit-8  PRACTICAL GEOMETRY Gy |

i Anangle bisects ofatnongle is a linc-segment that bisects and uﬁhmﬂ gl
and has its otherand on the sides opposite to that snghe, qu: ok

Z- Every inangle has tree angle bisectors, ane for each angle. :

F«  Analtiude -:rl"a1r|n:rl_g||:: 15 the lime-segrment from o veriex, pﬂmﬂkﬁhﬁﬂ.ﬁ
comtaining the opposite side, i

4= Bvery triangle has three eltitudes, one from each vertex,” 1

- Aline-sepment which bisect any gide of s trjangle 1hdmhlrtgl11mg!.nwﬂim
sides as its mid point is called the perpendicular bisectors of the sideofa triangle.

&-  Every imangle has three perpendicular sides biseciors mc[n‘::u.:hndt.

7-  The point st which the thres angle biseciors {:flu'ﬂnﬁl: mn:ns nl'l:dﬂ]l:lu::tl.:r

| .

of the irangke.
& The pointat which the three altitudes of a mangle meetis called lil:tlﬁu:mnﬂnl"
the triangle. .
% Thepointofintersection of the theee perpendicular bisects of the mdnﬂufl.mmgl:
ks called the circumn-center of the triangle, e el
{f- The pointat which the three medians of a triangle meet is called [hamwdgin:h
inofatriangle. i
I{- A line coplanar with a circle intersecting the circle 4l ome puil'l.t i:n:ijrf.'r ﬂ]ﬂlht '
tangent Fine to the circle. . -~
Unit-%  AREAS AND ?’DLUMES :
Pythagoras Theorem: The squares of the hypotenuse ufurlght mlnﬁnll aquﬂtn hﬂlll'n'-
of the squares of the legs. Lk
Area: The space inside the boundary of a shape. JEEESL T B

. !
Area of a Triangle: 4 = —?nbn.uxahi:uﬂ. ' =T

Area of a Triangle: 4 = -JISIJ —aliz—hifz—cl F==

- 4 ; :
"Iﬂ 1I l.:‘l: =,
Area of an Equilateral Trinngle: A ='—J Jwhere ‘o’ 1s the s

Area of u Rectungle: A = length 'Kﬁrd'ﬂ{iflﬁ.
Arca al o Square: o =vide s itle,

Ares of n Parallelogram: d'bﬂﬂﬁm
2

Aresof a Circle:d = wr.
Circumference nfl_ﬂl.'é.ll"t:'ﬂ;;.'i' -!I}F‘ r




| ' Volume:The/space/insidelthe/boundary/ofathree/dimensionalishape.
VolumeofaCube: ¥ = [, { is the length of edge.
"-Hmuﬁ.l’.‘uh-uld‘ F=1 xbxh -‘l--‘mgﬂ'.!l

Wlnum._ﬁl]tight[.'lrmhrﬂﬂilder F=arh
h = height of the cylinder

r = radius of the base
VelumeofuRightClrcular Cone:  F = Sxrih

& = height of the cone i

r = radius of the base

hWl""’ﬁ'll-b’“" imeofSy £ = g:rj

VolumeofaHemisphere: ¥ = gm-’
Unit-10 INTRODUCTIONOECOORDINATEGEOMETRY

Dllumﬂ'm d —i@l 4&;— rﬁI i¥; =}';J'r'

1- A pointfin/a/mumber/planc/determines/a/uniquelordered pairof numbers.

"'1- meﬂmpmﬂmmwwmquﬂmmmmmdplau
CIIHAE:ITFIIIHI' Pﬂmmﬂmfuﬂmn‘ﬂ.mﬁm;hm&mﬂ:dhﬁmﬂmm.wmu

'z
fl. H.mrmu‘ qu@h:h‘hhnﬂhaﬂﬂﬂmﬂmpﬂ]:nﬁamﬂulkdim

i "- e 5 Y

b hreadih = height
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