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Algehrain Fractions

After campletmg +his unit, the students will be able to:

Describe rational expressions.

Factorize and simplify rational expressions.

Demonstrate manipulation of algebraic fractions.

Perform operations on rational expressions (limited to numerators and denominators

that are monomials, binomials or trinomials).

Solve different types of equations reducible to quadratic form of the type: o

Exponential Equation

®  Reciprocal Equation

®  Reciprocal Equation

° axin+bxn+e=0az0,n=2

° (xta)x+th)(x+tc)(x+d)=k wherea+b=c+d

» Apply the concept of rational equations (limited to numcraims t;Daé\rfolmmatﬂrs
that are monomials, binomials or trinomials) (t @ 3}‘ éms (such as the

amount of work a person can do in certaimaniay me, rates and work).

5.1 Algebraic Fraction
In Mathematics, an mic fraction is a fraction where the numerator, denominator or
both contains algebraic cxpressmns

3 2x 2x+9 x*+8

X,S}" 10x 1_\:3+x+3

vV VYvYYYy

For example, are all algebraic fractions. The denominator is

never zero,

Rational Expression

_ P(x)
A rational expression is the quotient Ox Where Q(x) # 0 of two polynomials P(x) and

Q(x). For example

5 x+5 2 x+1 e g -
=30 § ¥ + 5x + 4, Ty e all rational algebraic expressions.

-

Simplification of Rational Expressions — J;., i
Simplification of a rational expression means reducin E:hq abﬂdn fe‘ ‘15 Iowest form by
cancelling out the common factors g{ the mlnq:rﬂgr g,qt:l‘t)mdéﬁémmalur

r"'nl" \I|,II ﬂqa

Example 1: Reduce to Iuwe ; (gqrr!nﬁ rﬁa 2 IEa:xH
\| W
i - 24a’ ﬁatil F Note:
Solution : 125 75 73 Factorise where possible

because there might be a
factor that will be cancelled.

e

Y 24{.13(.‘212 - 4 c‘ rz =
C6a'x*(3a-2x) T 3a-2x




-

- e
3a-2x

Example 2: Reduce to tuwm“ﬁ

- 6x" —8f)\ 1}21:(3.:: 4y) _2x
Solution s 5 Ti9y2 3;.r(3x 4y) 3y

Solved Exerc:se S. 1

1. Reduce the following rational arprussinn; to lowest forms:

i 3a’ - 6ab o abx+ bx?
O 2ab—aab? | B exter
Sol: = '—-——3?- - 6ah2 Sol: = abx+bx
2a’b—4ab acx +ex’ N
_ 3a(a—2b) bx (2 f\ o mﬁ‘t
= 2ab(a—2b) . o A \q %, )~ ;
d ﬁ ¥ l '-,
4 _.31 3 0 Ill;__,.—-_r‘_ AL 12& 2 _ b
2ab  2b 3 \ N |
g \”-\J-\JR{ e |
i ac RN 15a’b%
(1) a'x’ —ax () 100(a’ —a’b)
ac 15a’b’c
Sols o ;
* alx" —ax - Sol: T60(a? —a°b)
e __.a‘:_i ' 1 aae’he
Rl = (20)a(1-b)
C 2
x(ax ~1) _ = 20(1-b)
4x’ — 9y’ 20(x ~y’)
) 41’ +6 v
Xy ! 5x’ + Sxy +%\
Sol 9)’2 . f”xzmu
4}[ +ﬁ}{}’ o WTRIH"J'. % ll"—ii; é#"hﬁy
_ @03y - '*’?"'"n"a“E-;‘Jfﬂﬁ -y y)
2x{21+3y\(} ”\“]’f N o\ ﬁ’{x +Xy+y°)
(2x - ’F}*J{ZH?@*) 5 =4(x-y)
i 2x(2x+3y)
_ 2x=3y
Rl




x(2a’ — 3ax) _ Gmﬁx
(1) 2T uis 60 ’E*“ N 12\ 0
x(2a® —3ax) S g L‘gén.‘“" 2 5y
Sol. J(da’x- 9x%) Ao H“h\iﬂ \\%3\ i x*—4x -5
__0@EagB S e
T (a)(x)(4a®-9x%) - X —:::x»r_xs}—s
) “(2,“‘3")2 = X(x-5)+1(x-5)
ax[(2a)" <(3x)°] < (x—5)
ax (2a-3x) =
= —5)(x+1
ax[(2a—3x)(2a +3x)] W=oNactt)
X
1 e S
~ 2a+3x 5
o 3 +6x 2x* +17x+21
) i ax+4 ) 3T 26x+35 o
Sol: X+ 6x 12 H“T'}r R
o T iax+4 = ,.Hﬁf % ﬂ +35
_ _ 3x(x+2) AR 2% 4 1dx + 3% 421
% +2"+2x+4rxtwj MUY " 3x+21x+5x+35
K 3x(x AN _2x(x+ N +3(x+7)
X(x+2)+2(x +2) T 3x(x+7)+5(x+7)
- ML) _ (x+D@x+3)
(x +2)(x+2) = x+7)(3x+5)
=X 2x+3
a2 = 3x+5
x? +xy —2y?
(x) Iafy.i .
x? +x}'—2y" 2
Sﬂl. xi_yﬂ- = (,-;:_—.‘ r;[‘{:—-‘:l.ﬂfﬁ:\l

_ X +2xy-xy-2y’  X(X+2y)- }ff(}t-.tﬁw}im .._,
(x=y)(x* +xy +y?) “ofX= =¥)tx %:z&?wad‘)- iz
x=9)x+2y) o (W Wy
T (x=y)x m}fﬂlﬁ"# “x—-y)x? +xy+y)

9.2 Manipulation of Rational Expressions
_ Definition:

Manipulation is to apply operations like addition, subtraction, multiplication and




civision while maintaining the equality or value of the expression.—\ =(0)\(\ )

Addition and Subtraction of Rational Expressians With Uniike, enominators

Steps: o \ i" i Hil“a.f-f— WU =l

(i) Determine the Least Cnn]pglmi EI fﬂ&‘) lbﬁ) of the denominators,

(ii) Rewrite each fmﬂ%ﬂ?@'g%ﬁﬁjﬁ«alcnt fraction with the LCM obtained in step (i)
(iii) Follow the same ‘step for doing addition or subtraction of rational expression with
like denominators.

~2 —
Example 3: Simplify; ~ - J’;“;yﬁ 23;5 Yy

Solution : LCM of 4, 6 and 15 = 60
x-~2y+:.r+y 2x—y
4 6 15
15[x—-2y)+lﬂ(x+y]-—4{23—y]
3 60
_ 15x-30y+10x+10y-8x + 4y _ 7x-16y Lz

e rl’H Ji;fi—%l. |
IR Al
® 605 TanTo /e
4 o WA P,\@"‘-S 0y

3 )
Example 4: Simplify: x? = 2xy % %Tﬁ*ﬁ@\ Thy= 2y
4 NS e
Solution : AV
ks xz—ny-W x* +3xy +2y?
4 - |
X +xy-3xp-3pT * X+ 2xp+xp+2y°
4 |
TN -H Gty e ) Fr G )
4 ]
@=-3y)x+y) T Gry)x+2y)
4(x+2y)+1(x-3y) \
" (x=3))(x+y)(x+2y) (Taking LCM)
4x+8y+x-3y Sx+5y

» = e ’,',:“ \ (TS
i {1_3J’)(1+y)(x+2y] o (x_3y)(x y . \,IIM_\._] fE:_',ﬁ L
W20 f:d_iﬁ‘-ﬂ Y
y)

s S(x <+ }") ‘ﬁ e i i
- (=396 ) (x+2y) \\Hﬁ E@@ﬁ% )
- ] a

VR ﬁhﬁlr’i&” o 1

ARSEpleS: Sphty: S St S s

- 1 > 1
X —5%+6 x*-3x+2 % —8x+1§

Solution :




— r',-.,

T VI '-,1'.1"5
____{i\ ':;l.‘:l'lll

S T 3) - 21(:: D r(x@%m\fw

_ =D 5)+(x-3§{g1\§gd\ 2o)x=2)
(x-—{ﬂ( K 2)x=3) (x - 5) (Taking LCM)

2 Ng
(x* —6345) +(x* —8x+15)—(x* =3x+2)
s (=D (x=2)(x-3)(x-5)

X —6x+5+x>—8x+15-x" +3x-2
T (x=1)(x-2)}x-3)(x-3)

- x'—11x+18
= (=D{x-2)(x-3)(x-5)
(x-9)(x-2) x-9

= (=DE=-2)(x-3)(x-5) = (x-1)(x-3)(x-5)

Skilled Practice! G O
4a a+1 G ) \ 72 “’\"ﬂ.jf@jf"‘j
simplify: (i) 77~ 5= flﬂfx\;\;% ,
ff\} '.j, b=

4a  _a+ 1 \‘u\ PO g e
Sol: = (a+1)(a- 1] ﬁj&ﬂx\,ﬂk F\‘E% Sol: P Sl

da-(a+1 R A
=+1)a-1) (Taking LCM) “3-b -a+b
4a—(a’ +2a+1) . 8. . a5
= {E'I'J.HB-I} a-b —(a-b)
4a-a’ —2a-1 PR 2 el i
@+1)a-1) - P
a 3
. -a'+2a-1 ~ -[a’—-23+1} = aa::; (Taking LCM)
(a+1)(a=1) = (a+1)(a—-1) 3 ”
_{a=1jt _ (a+b)(@* —ab+b?)
= (a+1)(a-1) a—b 3 lf(ﬁ‘u"ﬂd
= - —11 i i?_{'r ‘-fﬁg"-‘llllll'l -Illl'l.ﬁl’ll{ﬁll"jj H\E\ .UII (
a+ e AR\
O\ ety RS o
4-x x+2 “u ‘u"\hﬁ\i’#dx
(1) Tx#2 iﬂ-.l m'&;ﬁf}ﬂ? :,\X s X (Yaking LCM)
o] NI =
Sol.=4 X _x+2+5 _ X +4x+4
X X+2 X
2 2 2
_4=3 = _ =i —4x-4
B X X




Simplify: __'-.\-.\HH\?;{“ : ;
- 3 _+__1 ol f;:clﬂr{ﬂﬁ!_!'-:'“"l (ii) x}=-3x+2 1-x x—2
@ 3oy y-RRNMT - e
3 4 Sol: =33 15 T-x x-2
Bl X_-}*+—K"')’ ! 14;; !
3 1 =x1m2x_1+2-‘-'x+1 ){—2
=X"}" —(K—}') 4% v 4 A 5
3 1w 1 =x{x_2)_1{x_“2) —{x“l} K—Z
Xx—y (x=y) & £ e 5
= =1 x=2
(LCM=x-Y) (x-2)(x-1) x-1 X
3-1 LCM (x - 2)(x— 1) "T@
PSS JEESTICEE CLERY S
= _2_ (‘E\\(KJ"E@M\K:J’]\)
TX-y @Kw\‘r\l '.ll\\'x x’:-'lfd-}{ 8—5x+5
AP = TR =) :
N -'Eﬂr"\lf"' 49 3x =1 o
YRR 3x = =5
Ae =x-2)x=-0) x-2(x-1) x
2 x -6y
X+y 1=¥ oo
(i) Tx—6y  18x-9y ™) x+2y x :.v
2  x=6y
Xty A= -
Sol. 7336y ' 18x-9y Sol. % F2y ™ x*-4y?
X+y X=¥ R 1 . 4 -
= 50x-y) 9(2x-y) = X+2y [x)‘—(z:;)
L.CM= 18 2x-y) 2 X -0y
I(x+y)+2(x—Y) = X+2y {x+2y)4:x-,2¢)wu
= 13(23_}") ;E- ﬁl .&?
LS k\n\éﬁ«% ~(x-6y)
= 18(2x—y) ui\\a \3 (x+2y)(x =2y)
il
SX+Y _ o« AR 2Xx—4y—-x+6y
8(2}\'. _\QDJ_J = {K+2};)(x = 2}‘)
N x+2y e 1
= (x+2y)(x-2y)  x-2y




S T
x+1 x+2 x?+3x+2

1 2
Sol:

X+l x+2 x* 43 \
1 A]Q*\le

x+1 K"'Z X +2x+x+2
| 2 2x+3

)

2x+3 ;—\\

= xtl x+2 x(x+2)+1 (x +2)
Al it 2 2x+3

Xl X427 (x42) (x +1)
LCM=(x+2)x+1)

I(x +2)=2(x +1) = (2x +3)
= (x+1)(x+2)
X+2-2x-2-2x-3

(Xx+D(x+2)

X=2x—-2x+2-2-3
T (x+D(x+2)
W L S
T (x+1)(x+2) _?\Qf

3 i
T RAD

dv -y gy

M) 3%y x-y ¥-y

A o AR

Sol. X+y X—y KI—}'I

" Pt G 2y*
Xty x-y (x+y)(x-y)

2 8
o 6 3x* —4x—-4
-

(wiii) SITT

Sol:
7 WN

ARARTE

M\ N\!

2x*-x-6 3xT:m@n\d

{ﬂ) I#-

‘w ﬁl
“x? +x— 6 2x: - Tx+6
5 i |
x24+3x-2x-6 2x*—4x-3x+6
5 |
T x(x+3)-2(x+3) 2x(x-2)-3(x-2)
5 1
T (x+3)(x-2) (x-2)(2x-3)
LCM = (x+3) (x-2) (2x-3)
5(2x—3)—1(x+3)
T (x+3)(x-2)(2x-3)
10x=15-x-3

= iex +_'0\j{x 2)&#}

‘I:ﬂff -2)(2x-3)
9(x-2) 9
(x+3)(x -2)(2x - 3) (x+3)(2x-3)

, cOT

.h,\_J —

LCM = (x-y) (x-y)

_ 2x(x=y)-y(x+y)-2y

2 (x+y)(x-y)

22X =2xy-xy-y' -2y’

i (x+y)Xx-y)
zxz-Sxy 3y*

(x— }'}(H :EF'{ [5 Jr{? K‘fﬁ

Y&

2

02
\3}2

T 2x7—4x+3%x—-6 3% -6x+2x-4

7

T 2x(x=2)+3(x-2) 3x(x-2)+2(x-2)




T 8 ~\ ﬂlfjl\ft.}'-"

T'-#,J
i et

= (x-2)(2x+3) (x- 2)(3x+2) o ?i’\ L,_u&
LCM = (x - 2) (2x +3) (3x +2) \r7 é&i\v S

7(3x+2)-8(2x+3). \H\ mm\lh 6x — 24
= (x-2)(2x+ \l@mmw(‘x 2)(2x +3)(3x+2)
Sx— 5(x-=2)
= x=-2)2x+3)(3x+2) = (x-2)(2x+3)(3x+2)
5
= 2x+3)(3x+2)
x+2 X
(x) 37312 x’+6x+9
x+2 X
Sol. 7 12 X2 +6x+9
X+2 X
= X —4x+3x-12 X2 +3x+3x+9 ﬂrrk@ @O’"ﬁm

T x(x- 41;:%(:: 4) x% 34 ?&ﬁ:}( \@E\

+2
- ) ) LM &) ()
; (x+2)(x+3)-x(x-4) X2 +3x+2x+6- x> +4x
T (x=4)(x+3)(x+3) (x—4)(x+3)(x+3)

_

K +5x+6- X5 +4x 9% +6
=T x-4x+3)7  (x-49(x+3)
3(3x+2)
= (x—4)(x+3)°
1 1 03
(x) x’-41+3+:’-—3:+1_x’—ﬁx+6=
1 | } = o
Sol. X -4x+3+x —-3x+2 X -+Sx+6 \E\ l*l} \\ Lji@ﬁ
1 b\t ‘1\ ?\?(D x‘—’“}h L
~xi-3x- x+3 _x - x\li\)ﬁvﬁhb %‘ Ix—-2x+6

1’\r\ﬁir‘u+'”" 1 1
= x(x-3)-1(x-3) x(x- 2} I(x -2) x(x-3)-2(x-3)
1 1 |
=Z-Hx-) x-2-1) (x-3)(x-2)




i,

(X=D+(x=3)=(x~1) 15, N
¥ LCM = j ",IL'\_
G-D(x-D(x-3) M (x ﬂ\)ﬂﬁ?ﬁ?\xﬁ

X-2+x-3-x+4+1 0O

T (x=D(x-2)(x- 3l\q

L e NVA
T (x=D(x-2)(x-3)
¥y 1 2x’ +x* +3
i +
Xy . 2+ x*+3 |
A o g
Sol X—-y y-—Xx Sol. (x*+2))  x*+2
X y’ X' - y’ 2x’ +x? g
= + 2 + 2 X' +3-(x"+2) A
X-y X-y Xx-y =l(x-y) = X +2) LCM=(x2+2)?
LR
8 L =l 2x +X +3 -x?
X—y X-y LCM =(x-y) : 2@ . U}ﬂ‘@
_X-y  (x-y)x +xy+y?) 0 f@ﬁﬁ; i\f
X=y (x —)@ x
=(x2+xy + y2) V\H'n\ \_\H\n\j“\\ X +2)

Multiplication and@ﬁéﬁl of Rational Expressions
(a) Multiplication

2 2
Example 6: Simplify: xxz Sz-gﬁxz;_ﬁg

x*—5x+6 xl+5x=x2ﬂ2x—31+6xx(x+5)
x*-25 ~ 2x-6 =5 2Ax=3)
X {xﬂ2j(x—3]xx(x+5)=x(x—2)
T (x=5)(x+5) 2(x-3) 2(x-5)
. .. 3a°—6ab_  10b*
\Emmple 7: Simplify: 6ab x4ab—SbI
AR 3a1—6ab 105° iy HK H
olution : 53 4ab 8{?. - "'.ﬁ., f \Ul.l‘u, 1
3a(a—2b) 10@’5\\ T\ E\ o\
= 6ab
a \‘h “\W:‘L%j
_30_5
24 4
Division : To divide by a rational expression, multiply by its reciprocal as in
multiplication.

Solution :

r 3;, }\ wﬁ'&
J'




01—2c1+30+3c

Example: "|5,7.? Sac : J'f% Q f\j\;\ﬁl}\g )
2a’-2¢*  3a+3c h\&fﬁﬁ?ﬁﬁd e
Solution : 5,2, JW‘?L«B H

223NN

¥ 2d’ u:' Y  Sac
="15a°c¢ 3a+3c = 154°¢® 3a+o)
2(a+c){a—c}x Sac =2(a~c]
= 15a%¢ 3(a+c) Dac
P©-a x*—bx— ex+be *—cx
Example 9: Simphfy = R T RS TR x-b
X-d xxz —bx—ex+bc x'-cx
Solution : xl be_H&E ax__xi x—pb
x —a '—bx cx+bc x—b Y-‘:'-:"l't
= 2bx+b R ng]@gﬁ@ i
(x—a) ( +ax+a (x— AENNY
(x—b)(x— b} W x—c)
L
==<fa- ar+a’}ﬂ x(a—x) x
—tx2+ax+a1}
- =
Skilled Practice! o _Sal 6a-12
Simplify: () Z2-8 10a
32x°y’z" 243x° Sof, 38 6a—12
[i) 31-‘},-3' x"ylz g R 43—8 lﬂa
32x%y?zS 243x° ¥ 5a° 6(a-2)
Sol. 3!3}’1 X“FEZ i 4{& 2) A0a
_ 32X 243y 5x6xa x(a -2~ ()
344 32 b N o )
G f \rﬂ{u( fz.\f’“ YeNs
32)(81)[ £ *@“{,\‘ \l._j':‘-—-"’_‘= T
x'y’z i \J'Nr\‘! 2 _3a
25925+ 75300 ) >
e ys-z
2592xz"
= :lr"




1. Simplify: o "‘“Tﬁ?n%ﬁ x_«x‘:-sﬁzxzx +8x
24(m 5 -;ﬂm$ﬁﬂ1 x'+3x-4 3x+6
O 3i+iom ‘ﬂiﬁlﬁ'“’ o XI=3x+2 2x* +8x
Sol: 2m .5 ? —20m’ Sol: T¥3x—4 3x+6
" 5/+10m Iﬁmn » xz—zx—x+2x2x{x+4)
_ _24fm_ 5(£-4m’) C X +4x-x-4 3(x+2)
5({+2m) 16mn ¥ x(x-2)-l(x=1) x2x_(x+4)
_ _24fm __ 5[(¢)’- (2m)’] T x(x+4)-1(x+4) 3(x+2)
~ 5({4+2m) 16mn = (x—-Z}(x-l}xe{x+4)
240m _ S[(L22m) (¢-2m)] A=l A ey
5{f+ 2uf } 1 6mn _ 2xX(x=2)(x-D(x+4)
3{x+‘?}(x—_){x Q}xﬁw
%fmxé—(f 2m) Ia@} &
= —S-x-l-zé-mn ot 5. \\H -;H\J\'nH 1
3f(f 2m) 'rf%&{‘%ﬁ L@ e *(?s+h) g —{hﬁ— c]:
ﬂ, (a+c) - (atc) —-c
(i) 4b"‘ 2&*&0@ Sol: (a+tb)y-¢’ a’-(b—c)
1+2ba a’ +3ab - 10b’ % @to-b (atc)i-c
s az-—dbzx 2231+[0ab _ (a+b+o)(@tb—c) [a+(b-c)fa~(b—c)]
a’+2ba a’+3ab-10b? (a+c+b)(a+c—b)” (a+c+c)(a+c—c)
7 (3)2—(211}}}( 2a(a +5b) _ (a+b+c)(a+b- -9 (a+b—c)(a—b+c)
~ a(a+2b) a’+5ab-2ab-10b? = (@atbto)a-b-c)  (a+2c)(a)
(a+2b)(a— Zm 2a(a+5b) _a+b-c (a+tb-c)a-b+c)
- a{a+2b} a(a+5h}—2b(a+5b} ~ (a—-b+c) (a+2c)(a)
2 a+2]::}K 2a{a+5b} _ (a+2b)x2a {a+b c)(a+b-c)
~ a (a+2b)(a+5b) — a(a+2b) a(a+2c} SO\ (@ DJ"E'"E\'
23,_ _ ‘_(a.~ 3 “h +~f \ o
= —=12 o 2 \A
- Nead) Qs
) -8 x'+2x+4 ﬂ\j\'ﬂ\fﬁ‘ A
¥4 5 +4x + wﬁlr o\
Sm:x =8 . X +2x$4

x*—4 x +dx+4
CxP=@2) ., x*+2x+4
T (xP=(2? x*+2x+2x+4




(s 2)[(x)z+(1)(2)+(2f]

(x+2)(x—-2)

x> +2x+4 c::xh .—*Lﬁfﬂ“ﬂl
x,(gud)ﬂ{ﬁ 7 :

{x 2)(x? +21+4)(_‘;“- ]

(x+2)(x

x +2x-h\[§§%\ﬁ)(x+

(xX* +2x+4)(x+2)(x+2)

x+2
=x+2

x?4+2x+4 =

(x* +2x+4)(x+2)

(a +ab)’ [a+h]’

(n —ab)’

a-b

a-b

(a* +ab)? _I_(a+bj"I

k(@ —aby’

[aa +b) _(a+b)’

a’(a+b)® (a-b)

" [a(a-b)] (a-b)

= 2(@a-b)} @+by .

a’(a+b)(a-by ; ﬂi; -@@@ﬁ

T a’(a+b)(a-b)®

=5 14x}

x2—12x +35
_ x*-3x+2x-6 | x'(x=3) x(x'-5x-14)
T X -S5x+4x-20 | x(x+4) " x*-Tx-5x+35

X(x=3+2(x-3)

= x(x—5)+4(x-5)

(x=3)(x+2)

I xI{x-B}x X(x* - 7x +2x-14)
x(x+4) x(x=-7)-5(x-T7)

-G
'(x-‘s)(nz)

i xi(xn-B}xx[x{x - +2(x=7)]
~5)(x+4)

x(x+8)  (x-D(x=3)

T (x=5)(x+4)
_ (x=3)(x+2) .

T (x- ﬂ&+®

(x= 3)(»&\@5}“1 (x-3)(x+2)

x(x= 3} x(x-T)(x+2)
x{x+4) (x— ‘?}_!:xg-
Xx(xs %%%\?qm I\ﬁ”
{ J""%{

(x— 3)(x+2]x (x+4)(x 5) }

- (x=5)(x+4)

(x+4)(x-5) ~ (x-5)(x+4) x*(x-3)(x+2)

b {x D(x=3)(x+4)(x-5)
X (x+2)(x-3)(x +4)(x-5)

1
o




(R

3x* - 3xy Sxy+lﬂy L2 : o T’@,
Vi) S0 +10xy 20y 637 MW%}K wh\(\"’\ﬂ 3)e%
It =3y o Sxmwﬁ \%S
S0k T0x” + 10xy — 20y 1@@5’\@&9 4x’ -
L ks y‘i\ﬁjj\ﬂ S:f(x+2>'J L 2(x* -y)
T10(x* +xy—2y%) 6(xX> +xy+y?) 4(x’-y')
) 3x(x-y) L SY(x+2y) . 2Ax=y)(x+Y)
TS+ 2xy —xy —2y7) 6(x°+xy+yY) Ax-y)(x'+xy+y’)
& 3x(x-y) (L OY(x+2y)  A(x-y)(x’ +xy+y’)
T I0[X(x+2y) -y (x+2y)] 6(x+xy+y’)  2x-y)(x+Y)
o 3x(x-y)  Sy(x+2y) x2{12+xy+yz)
H0(x=y)(x+2y) 6(x*+xy+y) X+y
3x SY(x +2y) E(x +xy+y’) ==
> 10(x+2}'} ﬁ(x +xy+y) X+y \g@ﬂ ’:)E\?ﬂ
" 2x3x5xxxy(x+2y}{x +xy+y &%@'ﬂ
= 10x6(x+v}{x+2y}{x(§\ \\ y)
Xy ,“
T 2(x+y) *\N
2 -98 x*-3x-10 x’+5x-14
™) T 125 3x-21  x+5x+25
2x* 98 x*-3x-10_ x*+5x-14
Sol. X i
x*-125 3x-2| +5x+25
2(?2 ~49)xx -5x+2x-10 x* +?x 2x - 14
T x) = (5" 3(x=7) x*+5x+25
2[(x)* - (7)*] (X(x=5)+2(x—35)  x(x+7)-2(x+7)
= - +O0G)+Br] 3K=-T) | x+5x+25
@()1" \\

o

2x+N(x-7)  (x=5)(x+2) (x+7)(x-2) 7&
jha

= (x-ﬁ](xz+5x+25} I(x-T) 'iﬂ‘ ﬁﬂ\?\}a&\ﬂ
2(x+7)(x=7) (x@ﬁl{;ﬁg 5‘ +25
T (x=5)(x? +5x+2p\? \]x'mﬂmu (x+7)(x-2)
2{x+2){x+‘f$k~x )(X —5)(x* + 5% +25)
C 3(x=2)(x+T)(x - T)(x=5)(x*+5x+29)
_2(x+2) _
L 3{?{*'2) j [




X' -2x _x'+x-6_6x-30 (1= @@
® Zx+6 xz—Sx ¥ -2x \ 2 \{M \Iﬂ f\ |5 Jot
X2 =2x x) #x-6, 6x-30)\ ,;\ﬁ\fi‘\ &
2R46 - oyt gy x— i\"u,\j\ﬁ“
 x(x=2) m@\l&\l\zj 636{11 5)
_2{x+3} x(x —5) x(x~2)
_ X(x— 2) x[w.+3] 2(x+3] 6(x—35)
Tk 2{x+3} x(x-5) x{x—"}
5y x{x—ﬁ]x[xﬁ-h{x—-ﬁ}xﬁtx—ﬂj
- 2(x+3) %(x - 5) x(x —-2)
6xx(x-2)(x-2)(x+3)(x—5)
2xXXX(X-2)(x+3)(x—-93)
- 3fx=—2)

X e

Sol.

Solution of Equations HEdUEI e to Hnﬂlﬂﬂ.ﬁhhuhﬂﬂb

Some algebraic equatmné andand g
reduced or transformed into a §i on by suitable substitution. Such type of
equations are called W }u"dfhﬂi ]e to quadratic equations.

Type (i): b +c=0,a=20,n =2
Example 10: Solve: 2x* — 1Ix2+ 12 =0
Solution: 2 -11x2+12 =0
Let x2 = y, so that
22 -1ly+12 =0
22 —3y-8y+12 =0
-3)—-4(2y-3) =
@y-3)y4) =
2y=-3=0,y—4 =
2y-3=0,y-4 =0
_3

Type (ii): Exponential Equatiun.

Equations in which variable occur in exponents are called exponential equations.




Fm‘ example, 2% - 3-22x =_ 56 \
X- x+3
Example 11: Solve: 4 3.2x+3 4+ 128=0 o O 1(\\31

Solution: =3 %
The equation can be wrltten as ’:&f
2 sz?
or - 4 2%+ 128=0 (i)
Let 22 y, then 22x =y2
. (i) becomes

y2—24y +128 =0

= y*-16y—-8y+128=1
y(y-16)-8(y-16)=

(y-16)(y-8)=0

y=16=0,y-8=0

y=16,y=8
But y=2x s
2*=16,2*=8 "H\f‘;ﬁ\l
2ANES

. ‘i} % “‘%\@\
Su]uti@ﬁ"%

Type (iii) Raniprncw
An equation which remains unchanged when variable is replaced by its reciprocal.

| 1
For example, (Kz +F)—-3[x+;]+4 =0

1
Example 12: Solve: 3 (Kz +—-2-'J+ 4[!{ +~;]{J— 14=0

b
Solution: 3(:{"’ +L2)+ 4(3 +%)_ 14=0
X
by
Let . K""';—}'
2
)= \ @
™ [x+"J i N %\0@@}5
( ;1" r\i\}j u?\'w =5
:‘rx2+] \f* (A e

The given equation becomes
3(y2-2)+4y—-14=0
3y —-6+4y—14=0




N

10
puty=+3% in (i), we get

ARG
X s
Ix2+ 3=-10x

32+ 10x+3=0

Ix?+0x +x+3=0
Ix(x+3)+1(x+3)=0
(x+3)(3x+1)=0

[Multiplying by 3x]

x+3 =0, 3}”!_‘@@@

Wﬁ& i), *M:gf:l
S G

x2+ 1 =2x

x?=2x+1=0

Solution set = {1---3,

X2 —3Xx=y

(x2-3 x-hfﬁn‘p

(l}becamts (y-10)(y—18) =-12
y2—28y+ 180 =-12
y2—-28y+192 =0

y2— 12y 16y + 192 =0 \

2

[Multiplying by x]

[Transposing]

i

Type (iv) : (x +a) (x+ b} (x+)x+td) =k where a + b =¢+ d and & is any constant.

Example 13: Solve: (x +2) (x + 3) (x = 5) (x -~ ﬁ} =—-|2

Solution; Here2-5=3-6

Re-arrange the factors, we get
C [(x+2)(x- 5)]

%@Q@ ;

=12 (1)

(1)

| Transposing]




y(y—12) - 16 (v~ 12)
(y=12)(y-16)
y—12=

x2 —3x
x2-3x—12

Now put ¥
X*—~ 3%
23~ 16

el

G &\r “\mﬂ@@
NN A

—'D

iﬂ’\o@-@ o

= 12 in (ii), we get
= |2 or
=0
3+.J(=3)° = 4x1x(=12)
2(1)

1+./57

= 16 in (ii), we get
=16
=1

3+J[ 3) —dx1x(16

Ehedt

Skilled practi:el:l W

Sol: (x#1)(x+2)(x=5) (x=6)=144
[(x + 1) (x~5]] [(x+2) (x - 6)] = 144
(x% = Sx+x—=5) (x2—6x+ 2x—12) = 144
(x2 = 8x~5) (x-8x~—12) =144

Let x?~dx =y
(y=5)(y-12) =144
2_12y-5y+ 60 =144
y*=17y + 60 - 144 =0
vi-17y-84 =0

yl-21y+ 4y -84 =
y(y—21) + 4{y - 21) =
{y—21) (y +4) =
y=21,y=-4

put xZ—dx=y
i-4x=21

¥ —-4x—-21=0
®Ww=Tx+3x-21=0
x{x-7)+3(x-7)=0
(x=7)x+3)=0

x=7=0 x+3=0
x=7 x==3
2dy =
¥ —4K+4 =

.;uh.red Exercise 5 4

1. Solve the following equations:
(i) Sx*=19x2+12=0
Sol: 5x¥—19x2+ 12=10

Let x3=y




=Y =Y
{xz)2= Ly ;j}tﬁ { : /;éa m@“ﬁ“
xd =yl . o QRN \\ X
Y (gy \3) =6
\V b J}.ﬂf 2 6
So, that \ S ¥
53’ @\@L}i X =:!:J'?1
12 = 0 3
‘ry—s) 4(y-3)= o =2
(y=3)(Sy-4) = ﬂ :
y=3=0 , 5y-4=0 Ja = %
}r=3 . 5}’ =
},—-i x .—_:E_\(i.i—
g
Put x* = 5
x==§ S§8= {i\/g,iT}
Jxi =3 (ifi) 5x4—22x* + 8= u
x=+3 Sol: 5x* — zzx1+s Wﬂ
: e
2= — c,
gt of \,7‘{1@3(\?\
o ff TS e et
W S Sy 22y +8 =0
_j:—=+2J§ 5}'2—-20}'—2}'4‘4:0
T NS Sy (y—4)-2(y4) =0
(y-4(5y-2) =0
y—4=0 ,5y-2 =0
SS:{i 3,:‘:2—\5/'_5—} }'=4 3 5},_22
() dxt—27x2+18=0 y=3
SOI:4X‘*27KZ+13=—“0 FI.II'.}{1=}'
Let x* =y xi =
(x=y Jx2 _f "
xS x =+32 FI._I"«:E-U
= []<= Y (C 15_:,]5'.5'5'%
So, that S T A
4y =27y +18 =0  {\- ?( \\L\S@\*
4y* 24y — 3}'“3(@3&@ e : =
4y (y-6) -ikcaqgm Ve =5
(y ST (y=3) = g s
}"""’6 0 4y 3-'= X =% —_ =t —_—
6 4y=3 5 3
& | 2 5-{:2 i—-@}
y BIS=1=42TgT




(iv) 42511 -92%+1 =0 | & P@WB

Sol: 4.22+1-9.2* + 1 =0 \@
2 (}hz} 'ﬂ
et

42%2- 92%+1 =0
{},-HZ] f4}"—2.} =0

822~ 9.2% M {i\\‘m

= 4y-2 =0
}-:2 ¢ 4}’ N
21! -_—}.rl J 2
So, that i
3}'1—9}""1 =1 : :
8y*-8y-y+1 =0 g
8y (y-1) =1 (y=1) =0 pusar=y
(y-1) By~1) =0 ¥aae
y-1=0, 8y-1 =0 [ =
y=1, 8y =I &%

‘ 2x =1
L

put 2% = | gy

=1 %w
X= a5 A
z=0 @waﬂﬁﬁl s
2x =-1

}

1_
- l
[ L
A
z L4
J. =2ﬁ3 S§= v Tl ¥
= (vi) 3 +3-x-12=0
S.8 = {0,-3) P isge.
(v) 475+ 41x-10=0 3F+333x-12 =0
Sol: #lfx - 4l=x_ 10 =
i 4'.-4~+41-4~*1-{-)100=ﬂ +£_12 B

x+i- T E@ﬁ—ﬁ
i L::J 4==: o) /&\. %L“m%]% Y

0, ha T\—

s 4?*‘@@@{}%\5 Y(}'}+F[ ] y (12) = y(0)

+27-12y =0
; Y

4) . y2-12y+27 =0
H4}=)+1"[}'J ¥(10) =y(0) ¥ =9y=Gy+27 =0

a1y =0 yy-9)-3(y-9) =0




R e

(y-9)(y-3)=0 59 =51 s f'{:i_*;‘g
Y= ne ) e | #F{“\\f f[‘/‘;ﬁklc@@h
R TR SR e \/H{F'i@ _U_H Y LJ
put 3*=y ‘*\ g 3 \_g\v;f S
P =90 F\U\{NT\‘J‘M{JW 2 |
o §8 = {7
: 353
x =2
> =3 2 l 1
P =3 (viii) [1 ¥ ]*‘Z(HJ 33=0
x =1 s U
SS={2,1} Sol: Let X + . =y
(vii) §1*3x + 5235 126 =0 ; 032
Sol: 5?+}x+51—-31_ 126 =0 (x+,i_ =y
5183 +525-3% 126=0 t
2+ -5 +2 =y
5=:5h)+£-uﬁ -0 A y

Let S =y i Q,ﬂ: ;\wfﬂ%}&& 25

So, that \ {\'f
@\\\5\} N 242y -33 =0
U\JW y+2y-35 =0
y+Ty-3y-35 =0
{ y(y +7) =5 (y+7) =1
y(Sy)+y ( y ] y(126) =y(0) (y +7) (y-5) =0
sy3+ 25126y = U el
Sy:—126y+25 =0 gty =2
S5y*-125y-y+25 = Poli e By
Sy(y—25)-1(y-25) = %
y-25=0,5y-1 = 4
y=25 3y = | x+%+7 =0
T s E == “Tﬂﬁ”
Bsi =y Tl Atfx?ﬁ@@@ =X(0)
53 =25 on ﬂf—x,ﬂafzﬁfkg ﬁjx'}» (\J’( 1+7x =0
§3x =51 Tﬁ,ﬁ\i?f\jﬁ\j\vbu = 2+ Tx+ 1 =(
Ix =2 \rf\\f“lc a=1,b=7,¢c=1
ﬁJj\:\,
My o —bxb’ —4ac
; 3 2a
BRS¢ | 7 =4(1
v = L o400

2(1)




fic -Tid249—4 X3+ =5 "Q‘ ‘m {Q@J,
RE FE v @\M&
A \\L\‘M\) 2y +2)-25y—17 =0
2y +4-25y-17 =0
% ~?+J32 Nﬁ\l 2yi—285y—13 =
2y*—-25y+y—13 =0
I~ ERY: 2y (y—13)+ 1 (y=13) =0
£ (-13)@y+1) =0
S o y-13 - =0 -
I y =13
s x=~ =13
l) 2
K(x)+x[x s iy x(x}—x["%') = 13(x)
X*+1-5x =0 1
x*-5x+1 =0
a=1,b=-5c=1 mﬁﬁx@
—-b:l:n‘bz \l c-—"l
\%\E\k ~b+/b? —4ac
2a
—(—swi-\/-@ﬁw
(2{:) _ —C13)EJE132 -4
2(1)
5+/25-4
sy e _13£4169+4
2
5+21
i ;?!_ _13+4173
_ 72345 5421 e
2 2 ety
(ix) 2(‘“’;‘:‘)-25 (r+%]—l7=[l y=—12 &
z 1 | o ﬁﬁ\ rf@mh
sok2 [+ +55) 25 (x+5) 170 \”\,%%}g(é\i e
x_...!_ \\—g\,\d& o l =_l
Let X~ \) \S X(X)x| % 5 (X)
2 K\NT\ pNe
il e N
b S
e g B
Kz.|..xl—z'_2=yz ¢ e 2—1 0




2{x’)+2 ( ) =2(1)

= ~li-..j(1)’—4(2}{—2)
2(2)
_ -1£J1+16
4

_ -13417
3
_{13iJn3 ~1+17
—_— 2 -

4
(x) 2x4-5x3-14x2-5x+2=0
Sol: 2x*-5x3-14x2-5x+2=0
Divide by x2
5x°

|

2(y-2)-5y-14 =0
2y*-4-5y-14 =0
2y*~5y—18 =0

i%éﬁ
} —_—
—9}(y+2)
2y-9=0,y+2
2y=9,Y

2y~

0
0

. m:

2x*+2 =9x
2x*-9x +2

o

_ AP -42)2)
7 2(2)

_9+/BI-16
= 2EV81-16
4
_9+6s
3

ﬂi}

=2

X+ =

X(x) + x(ﬂ =-2(x)

=241 --2x

1

X XX QO
J\@@m}cx Pl% =0

i Jx+1)2 =0
x+1 =0
x =-]

SS=

{9:1:\/65 _]}
—




() (x+1) (x42) (x~4) (x~5) +8=0 Gl S
Sol: (x + 1) (x +2) (x —4) (x— 5) + 8 n 1 ,iu ﬂ%w C‘“*-*-
Re-arrange the facto get - ‘u” b
~( 1) (x+3) (x+4) (x+5) (x+6) =
[{f P Vi) (x \*%‘*\aﬁ\f Sol: (x+3) (x+4) (x+5) (x+6) =1
(x -—4x+x—4] +8 =0 |
k@gﬁ_s x~10)+8 =0 Re-arrange the factors, we get
Letx*3x =y ' [(x+3) (x+6)] [(x+4) (x+5)] =-1
So, that (x*+6x+3x+18) (x*+5x+4x+20) =1
(-4 (y-100+8 =0 (x*+9x+18) (x*+9x+20) =-1
yV-10y—4y+40+8 = Letx*+9x =y
Vi-14y+48 =0 (y+18) (y+20) =-1
y*-8y-6y+48 =0 y2+ 20y + 18y + 360 =-1
y(y-8)-6(y-8) =0 y*+38y+360+1 =0
(y-8)(y-6) = y2+ 38y +361 =0
y-8=0,y6 =0 ¥)P+2(y) (19)+ (19 =0
y= 8 Jy = 6 ( | )2 =
put x*-3x “h = =
2 ﬂ [GAGTHIP = o
X-3x —8 ;1 &S\(p y+19 =0
A= e ey \j PutE9% =y
i Hﬁﬁﬁj\ L x*+9x =-19
“'” X+ 9x+19 =0
3, —[—S)iJ(-S} ~4(1)(-8) a=1,b=9,¢c =19
g, 2(1) 2 —b+/b*—4ac
_3+J9+32 i
s A _ 9+ JO9r-4(19)
. 3al : 20
2 e -9+ /81-76
x:-3x =6 2
S TN
a= e e s
lliie <153 CONS
2a .lm".'h‘fﬁ_h\BJf IIIIE:LUII* i 'éI: Z
-3)2 JEF-4mERN (U =
e i N(M)ﬁﬂ &L 9.4 Real World Problems
\/__N,DW Example 14: A tradesman buys a number
= M of articles for Rs. 300 four of them are
2 : broken in transit but by selling the
e 34433 remaining at a profit of Rs. 1.25 each, he
2 gains Rs. 350 altogether. How many




articles did he buy?
Solution: Suppose he buys x articles for

5
Rs. 300 AN k)
Each cost =—= 3 m 3
; N]‘@ o —~=
He sold (x—4) SAYtlcs for Rs.350 g 2
350 s
EEC['I soid for o Rs. put m=15g
{ m+g=50
Now, ﬂ_‘i{_}_n_ =1.25 1.5g+g=50
x—4 2.5g=50
350 - 300 125 5 50
- = it = —t 20k
x-4 x 100 4 g 25 20kg
Multiplying both sides by 4(x—), we get Find the weight of mangoes:
350(4x) — 300(x~4)(4) = Sx(x-4) m =50~ 20 :

1400x — 1200x + 4800 = 5x2 — 20x
5x% - 20x + 1200x — 1400x — 4800 =0
5x? —220x—4800=0

(Dividi
¥ —44x-9
¥ — 60x FIRL 960 =
X(x—60)4 16 (x — 60) = 0

(x—60)(x +16)=0
x—=60=0,x+16=0
*=60,-16

Negative value is rejected Solution:  Let x km/h be scheduled
Number of articles purchased = 60 speed: '
Chalienge! : 120
Amna bought 50 kg of fruits consisting of | then scheduled time for 120 km S e hrs
mangoes and grapes. She paid twice as much per ) |
kg for the mango as she did for the grapes. If ; o 0 St
Amna bought Rs, 18000 worth of mangoes and 20'minute= 60 rs k hr‘i_ ﬁﬂ':
Rs. 6000 worth grapes, then how many kg's of ) ?@}@
each fruit did she buy? But %WT&E speed: therefore,
Sol. Let m be the weight of mangoes (in kg) ""u,m-"-nﬁ QA y 120
Let g be the weight of grapes (in& fg\}\ x\g&ﬁ ual time for 120 km =——
Let x be the price per kg of gra i X =3
Total weightm +g = FJR’J N 120 120 1
Price of mangoes o G i *T:‘j
Total cost ¥ '
m.(2x) = 18000 Multiply each term by 3x(x-5)
18000 360x-360 (x—5) = x (x-5)
mx =

2

- m

£

M ﬁmf@ggngms and 20kg

pﬁﬁﬁiﬁﬁﬁaﬁ train is scheduled to cover

a distance of 120 Km at a certain average
speed, owing to a service checkup this
average speed is reduced by 5 km/h, and in
consequence the journey takes 20 minutes
more than the scheduled time. What was
the scheduled speed?

X —5x-1800=0




_../'EI-M

) Lo T SRS TV S| PR T e e T ey N W e \l‘-
{(x—45) [1:+4{l] =
¥x—45=10, r-r--il{} 0
=45, %= —-Hb \
Negative xalua is nﬂe@ \"". ‘A\ T"\“‘
The 5u.hcdtL£<.Q i 35 km/hr

Solved Exerc:se 5.5

A train travels a distance of 240 km
at a uniform rate, if it had finished 4
km an hour slower, it would have
taken 2 hours more over the
journey, find its rate of travelling.
Suppose original speed be x Km/h

] 24(]
Time taken at original speed B h

New speed = (x—4) Km/h
| 240
Time taken at new speed=—— E

e

Sol:

W

Difference in two times =
According 1§ FW ﬁ@cﬁncn
2 240
x=4. x. .
Muitiply in both sides by x(x—4). we get
240

. x(x—4)( ;_ Py

240
) = x(x=4) ( S )= 2(x) (x—4)

X (240) — (x-4) (240) = 2x (x - 4)
240x - (240x-960) = 2x* — 8x
240x - 240x + 960 = 2x° - 8x
~ 2x” + 240x ~240x + 8x + 960 = 0
—2x* + 8x + 960 =0
~2(x*—4x—-480)=0
- 4x - 480 =

- 24x+2 '.f' {
x{z -"’4} +}%

= 0 x+t20=0
x=24 x=-20
x=24 -2(0
Negative value is rejected

i) f;f“'u m%f

EXa - a
munmpleta a job

hours. If Arshia takes 6

Lu \ﬁnurs the find how much time will
Ibraheem take?

Sol: Let [braheem's time be x hours

1
" Rate of work together: 1 of the job per hour

|
Rate of Arshia’s Time=—

p of the job per hour

fi
Rate of [braheem's lim&—-; of the job per hour

According to the given condition

O el )
6 5 4
1 \ @r{h
RW 6
AUk
?‘ 1
19 i
x 12
12=x
So, time taken by Ibraheem to

complete the job = 12 hours

3. One pipe fills in 5 hours, another in
8 hours. Second pipe closed after 2
hours. Find the total time.

: |
Sol: Rate of pipe A = 5 tank/hr

| Qﬂ "Js
%&ﬂfm %m 2 hours
) 11

+3)
J

h-l'.r

(8+5
. 40
KEJ

\ 40

The rate of travelling = 24 km/h




13

T 20 “
h 13 }l ". 'lu \
Remaining work = |-~ 392 4n ﬁ ﬁ\*\ L H\ A
— 'xll"'-'f-] AL
i 7
ARl
Time taken by pipe A for remaining work
7
20
mal
5
"lxé'—h = | hr 45 minute
20 <7~ g hour =1 hr 45 minutes
Total time = 2hr+ 1 hr 45 min -

= 3 hours 45 minutes

Huria can complete a pm]nct in 12
hours by working alone, f dﬂ:
Hadi join her and than‘? !g
together in5 h ould
it take Abdul dn the project
alone?

Sol: let Hadi's time = x hours

Combined time Rate =

l
Huria's time Rate = 12

1
Hadi's time Rate = —

| —

Equation by given condition
|
+

¥ A

D= &= &

W ™~ 60
adi will take t1m¢=7 hours = 8 hours,
34 minutes
34
g 71240
7)60 21
56 30
s 28
2
. 4x60 = 240 min

5. Two cars start from opposite towns
and head towards each other. The
distance tl(i{rl*l“fél 240 km.

r.J ==

9 (L—Bﬂh tx km/h and the other
\13 b+ 10} km/h. They meet after 2
hours. Find the speed of each car.
Sol: Speed of car A = x km/hr
Speed of car B = (x+10) km/hr
Total distence = 240 km
Total time 2 hr
According to given condition
[x+(x+10)] x 2 =240

(xtxtl0)= —(

2
2x+10 =120
2x =120-10
2x —”ﬂ
%éﬁ}\ .I"' 'Lfl
’f’h
ty",l"ik.-'&ll\i‘». )

&d of the first car (x) = 55 km/hr
Speed of the second car (x+10)

=55+10 =65 km/hr
6. Rashid can paint a house in 6 days,
but if he gets a helper he can do it
in 4 days. How long would it take




the helper to paint the house alone?
Sol: Let the time taken by helpcr =x day

=

Y

hnqﬁmqﬂ\ \

Rate of helper
Rate of RaSi

[
Combined Rate = ‘—‘

According to the given condition
b bS]

xj\ G
= huuse.«’day

house/day

— - =

x 6 4

) oy gt

x 4 6

322

x 12

I 1 q

' 12

x=12 I (
Time taken by heipﬁxwﬁ@% the house

alone = 12 days

2
7. Ishmal runs 10 Km in = hours. If
x+4

her average speed is 8 km/h, find
the value of x.
Sol: Speed = 8 Km/h
Distance = 10km

Time = x hours

+4
Distance

Speed = ———

10

2% :

Time

2x
8(2x) = 10 (x+4)

_,-'-""

-~f“ thkw}

16x =10x+40

I,’r:ﬁl\_"- ,Ilfl-ﬂlh \;1'11:,” '|,II".-F' 4 DLII ;ﬁ
AN A RN
e x 6 3 or 6.67
8. Fahad runs 600m at a certain pace,
and then doubling his pace, does
1
another 600 m. If he took 25 to
cover the distance 1200 m, find the
pace he started at, in metres per
seconds.
Sol: Let the speed Fahad started = x m/s
y Distance 600
Pace (I) Time = ce (ﬁ’ﬁ X W
R pf ~ 600 _ 300
) T =177
”'~ A~ peed X X

Tn::-ta[ time =2 E minutes = |50 seconds

Equation according to given condition

600 300
——h=—=an 150

X
900
Bty |
X

900
e
150

xX= 6
So,the pace started by Fahad =
9. A cyclist travels 3 m( tartain
peed. If the. had been 5 km/h
& journey would have taken
hour less. Find the speed.
Sol Let the speed = x km/h

30
Time for original speed = oy

30
Time for new speed = ——
x+5




. e e A

Equation from given condition | %, ‘»"3 “&: *il @\% P
Do TR 5%%'50 = 0
30 30 e\ }x
?_E—s-' -...—-w*’x‘n__i AU F15x~-10-150=0
| u’i = X (x+15) -10 (x+15) =0
x(x+5) {—)—x{rﬁm ﬁéﬁ'ﬂ-‘ x(x+5) (1) (x+15) (x=10)=0
x+15=0 x-10=0
(x+5) (30) — x(30) =x? + 5x ey =10
305 +150— 365 = RAigge | Negative ignored
so the speed = 10 km/h

Solved Review Exercise S5

1. Four possible answers are given for the !ullumuqunstinns Choose the correct

answer.

2x-1
(i) What type of expression 7 B 4is: N
(a) a polynomial (h ana ,gahrﬁlfﬁfﬁct{ﬁhu 0
(c) a numerical fraction @, \&@ﬂﬁﬂh
BJI&D 1 _r—
Yk \'., '-\:\-v
(i) Lowest form :],f ﬂwi L\ \
9abc Q}P\Uﬂ’ . 3abc 185 5 3
@) =~ ® —— © 73 @ 3
(iii) Lowest form of 2 is:
3z 3 xyz
(a) > (b) 2 (c) xyz (d) 5
Ix+1 2x+3
(iv) Simplified form of 5 + 3
S5x+4 5x+4 Sx+4
(a) (b) — (c) (d) 5x+4
x? - y"‘ N ',=-j35.7;.\‘1,,J.jﬁ'i&??itftf-."n‘:-
(v) Simplified form of +}r y}i: L\ ﬂ % ﬁ ai N .\
(a) (x +y) (b) ¥ 1 TR ‘[ﬂ"x y (d) (x—y)?
(vi) (X*-¥*) +(x- y)ﬁna EL nrm ts
(a}x‘*xyﬂﬂ\*" XXy +y (o) Xi-y? (d) x* +y?
S, 1=2 3
— e IO e B .
(vii) An equation of the form 2N 6x 18 called:
(a) Radical equation : (b) Reciprocal equation

(c) Fractional equation (d) Exponential equation




{ 10

(viii) An equation of the form 5+ 64.5*-20 =0 is called: 5

(a) Radical equation ,{bj.;@“ qhﬁ ‘)ﬁ&
(c) Reciprocal equation of\~ na equation
(ix) Roots of y* — 24y + 128 = n{.}é-\ \ W

@816 @816 (c) -8,16 () -8,-16
(x) Linear factors of 3 +10x+3=0are:

(8) (x+3), Bx+ 1) (0) (x+3), Bx=1) () ®x=3),Bx+1) (d) (x—3), 3x-1)

HNSLVERS:

280 3 5x+4
(i) an algebraic fraction (ii) aT (i) -‘iz.‘fz i) X 5+

(v) (x—p)* (vi) x* +xp + ) (vii) Fractional equation (viii) Exponential equation
(ix) 8,16 (x)(x+3),(3x+1)

2. Reduce the following to the lowest form:

. X -7x+12 ,
-6+ 9 e i’tff{ (
x-Tx+12 s \Jg\j\ :
Sol. ———— WA .
-&4‘9 f NNJ{U:LL
_ X' =4x- 3x+12 x*+6x-3x-18
.r’ 3x-3x+9 T 1(x=3)
x(x-4)-3(x-4) x(x+6)—3(x+6)
x(x~3)-3(x-3) 4 7(x-3)
_ (x-4)(x-3) (x+6)(x-3)
(x-3)(x-3) =~ T(x-3)
= _.r—_4 x+6
3 =
3. Simplify: =\ ok A
5 1 N u c; Vo=
{I) o ) I5\«-,".".Il"lllrII l}ll
X +x-6 2x*-Tx+6 \ﬁb;“,ﬂLU\'”" L
5 B ]I '.llllIII Hll\llll'lllll' Phs _,
Bot xX*+x=-6 2x°- ,T-t-,@r\d l| \ |
s W
T X +3r-2x-6 20 —4x—3x+6
5 1

" x(x+3)-2(x+3) 2x(x-2)-3(x-2)




5

= (x+3)(x-2) (x- -2) 2:: 3{(5%\12 H\rﬁ.\\q

5(2x-3)~(x+3) ﬂ\\@ {
~ (x- 2)(x+ ]Mﬁ-), x+3)(2x-3)
W o
(x— 2){x+3)(2x 3) T (x=2)(x+3)(2x-3)
9
(x+3)(2x-3)
(i) x’1—2?+x1+3x+9
x'-9 x'+6x+9
x'=27 x'+3x+9
¥ =9  x*+6x+9
() =(3) _ x*+3x+9

Sk e [\Jg T\_ﬁl
(x)"=(3)" **+3x+3x+9 @Qﬂ
)@ +@)e) %@m@ W;
Qﬂw x(x+3)+3(x+3)

C’\ @@M\JU

Sol.

{1—3 (.I +3I+9) iz x +3c+9

(x=3)(x+3) (x+3)(x+3)
X +3x+9 (x+3)(x+3) (x+3)(x+3)(x* +3x+9)
SR *+3x+9 = (x+3)(x2+3x+9]
=%+

a ~(b—c)z a’ —(4b+{:']"I

() (a+b) -c 2 (a-b)' -
a _{b—gf ) e m(b-H.‘)* 'xfﬁl _r-lz@‘_}@:ﬁ
(a+b) = (a-b) -’ sz i
[a (b— c}){a+(h—cg\(ﬁ$m¢@"ﬁ(¥ufﬁ+c})
" ((a+b)-c)(a W@g& (td=b)-c)(a~b)+¢)

: M +G)MM
MWMW

=1

~ Sel.




 m——

4. Solve the following equations:

d..f‘_\_ :(Wy

2 '= lr";‘ l"fkr_f
ﬁ) x{-16x*+63=0 g 1 ‘;\".L IIIIE"-C}'”
Sol. x4 - 16x2+63=0 o H‘J@‘\l ':'5 (LS8!
2= (':"'} T A"NI'I. T“—-—- - 5 ]0
Let x2=y \‘.\ Kv\ii—" P o e T, o
67 =y RN 2 2
x4 =43 "%!Rfjxj‘u 3
So, that xzz.z_
Y~ 16y +63=0
¥V =9y—Ty+63=0 F=\F
y(y—9)-7(y - 9) 0 2
=9 @y-7= 3 J_
y=3=0 : }"—?=0 X =% en -5—
Y \ y=7 &
Put x*=y ! _\/@ +ﬁ
SS={%x t—1
x*=9 > >
Ix_1235+27=0
Vi =\ (iii)

Sol. 32+~ 12.3x + 37 ST
x==%3 EO
= e fw
Vit =7 % @’\} =y
x= 17 WWD }"-123+27=0

y:—-9y-3y+27=0
~9)-3(y-9)=0
S.S={+3, +.[7) ?:?—9})(3:—(;’)=n
(i) 4x*-16x2+15=0 e s o
< i y=9 ’ y=3
[Jet X’r:y Pl.lt 3“=y
(xz}z=yz 31=9.
xﬁ:y’ 3‘:31
So, that 1k
4y - 16y +15=0 i
43"—10}'—ﬁy+15=0 3,_3,

2¥(2y - 5)-3(2y - 5) =
(2Zy-5)2y-3)= 0
2y-5=0 ,

.J §%

?(ﬁ') x+—) ( IJ—z=u




? SR ot |
x +;3- =¢y‘—2
SD, that o ot | B
}’:—2—3}’-‘2'-'0 Y+x+1=0
)”'3}'—4’0 & . i
y-4y+y-4=0 a=1,b=1,¢c=
Yy -4+ 1y -4)=0 B4 — hao
— = ’ +1=
iﬂ ; L—l " —(l)i‘j[+|’)-4(l)(l)
Put X+ =y 120w
X 5 fl;,'ﬁ\_._ ,\;_i f—'"} 7
B
- ] H"\B\ AU -1+/-3
1 - \JTN_\IRJQJG x= =
x(x) + x| 7 %ﬁ(ﬁ\ 3
X+ =4x 88= (243, ——)
X*-4x+1=0 h

a=1,b=-4,c=1

_ b3 Jb - 4ac
2a
_ ()4 - @0

x

: 2(1)

(o 4x16-4

2
_4xV12
2 - _".|_"'<-| nll'.,-a =
4x 25N
FLEe
2(2 +J3 )

2

X

x

x

N~
~\\7

MRl
-. ﬁ;ﬁ P




B — . —

¥ hy=06=0 i \\Ei 5}r\ )
y*+3y-2y-6=0 ! ;li;x[ ﬁﬁ} ﬁ-‘fﬁ*
+3)-—- =0 A
5 D020 ﬁ\ﬁ”{@,{-x N}‘rwnx-s}{x 7) (x +5) = 385
y+3=0 i *bﬂyi-!x 5 Sol. Re-arranging the factors, we get
MR I [(x + 9) (¢ =T)] [(x + S)(x — 3)] = 385
3 1 A (3-7x+9x - 63) (x*-3x+5x-15) = 385
Put x+— =y (6 + 2x — 63) (x* + 2x — 15) = 385
x . Letx?+2x=y
Tl (y—-63) (y - 15) = 385
x y2— 15y — 63y + 945 = 385
! y*— 78y + 945 — 385 =0
A +x| | =-36) y*— 78y + 560 =0
ek y?— 70y — 8y + 560 =0
X¥+3IX+1=0 y(y-70)-8(y-70)=0
a=1,b=3,¢c= (y- 70]'0’ 3) 0 3
*f':“mi‘ils 0
_ —btb —4dac Ny \,% ;
- &\mﬁx O,
¥ +2x=70
__ 230 (HM0) T n00
)T a=1,b=2,c=-70
-3+/9-4 _ —b+b - 4ac
il 2 2a
b S35V _ =24(2)' - 4(1)(-70)
£ 3 2(1)
x4t =g ~2++/4+280
X . 2
I -
x{x)+x[;J=2[x) g —2:?:1.;II 4
: c@WL
£+ 1=2 | (\i \*Fﬂfﬁ?ﬁﬁﬁ_y;
' — T
X*-2x+1=0 S RV SR
: N \\%‘ s ¥ 22471
a0 =;*,J?::J_'_]r'*~'ti_i‘“j\\rf“*' 5 S=1T o)
J(x-1) =0 _ 217
x-1=0 2
x= I=I-*1i‘\/'ﬁ




—_— e e e e
X*+2x=8§ P 28 .ﬂ'Jl jCo ﬁﬁj&aj\lﬁniﬂ
f+2.t—3=0 db ,iﬁ}’-,'r\ia“ IIII (‘ IIIuy:lﬂ
¥+4x-2x-8=0 ﬂ.f;i’n;”“\pmﬁ =
X(x+4)-2(x+4)=0 of\> *’1@53" , 23
(x+4) (x~2)=0 x\ ;‘3:’ A

x+4=0,x- 2 th
X= —4:1— ﬁﬁl\
8.8= {2-4q|¢J*}

(Vi) (x = 1) (x~2) (x + 5) (x - 8) =360
Sol. (x=1) (x=2) (x+ 5) (x - 8) =-360

X*-Tx+4x-28=0
x(x-N+4x-7=0
x=7DE+4)=0
x-=T7=0 y, x+4=0

[(c— 1) (= 2)] [(x + 5)(x - 8)] =360 x=17 x=—4
AR | D

x* X x =_

Letx*-3x=y x2~3x-10=0

(v +2) (y - 40)-—350

YA =40y + 2y — 80 =—360
2~ 38y — 80+ 360 =0

¥ —38y+280 =0

¥~ 28y~ 10y + 280 =0

¥=5x+2x-10=0
Xx-5)+2(x-5)=0
(x=5)(x+2)=0

x=-5=0 BES, @_ Ju
'”JrJ 057

My =28) - 10(y - 23) 0
(O~ 28) (y—10)=0 : ;Rﬁﬂ{u g‘ﬁ”‘ +2,5,7)
5. Ahmad takes 2 hours tﬁ“\ sses. Faiza takes 2 hours to paint 45
glasses. WurWHpﬁ&H ow lnnq should it take them to paint 150 glasses?
Sol. Ahmad rate pcr hour _ _S_U_glass;ﬂ = 25 glasses/hour
2 hours
Ahmad rate per hour _ M = 22.5 glasses/hour
2hours

Combined rate

, o 150
Time for point 150 glasses =

=225+25 =47.5 glasses/hour

= 3.16 hours

475
6. Atap can fill a tank in 6 hours. Another tap can empty it in 9 hours. If both taps
are opened together, how long will it take to fill the empty tank?

|
Sol.  Filling rate =+— tank / hour =

6

1 A
Emptying rate =— = l&ﬂlgxihi‘flm U\ \ﬁ

Net rateqlﬁml

gl -lime 18

]

= 1—8' tank/hour -

0 -\'\\. ,.a-\l::_“'l”
-". -FIE"'.I.' ."* Il‘ Il"i‘ Illl'

J

so, it would tanks 18 hours to fill the tank




7. Maham bought a certain number of toys for Rs. 300. i each t0y) ﬁaﬂ» cost Rs. 5
less, she could have bought two more,for the pjﬁm ﬂHlﬁBnP How many did she

huv? ' ""'-' " ". :l.j L
Sol. Let the number of mys buﬂéhl by M&ham X
| W | | |3ﬂ'ﬂ

Original pricel pér"lmlv = =

300

New price pertoy= ——
price p Y= 242

300 300
According to given condition = — gy =3
X -

60 60
Divide by 5 on both sides = ————=1
X XxX+2

Multiply by LCM x (x + 2) on both sides

(60) 60
x(x+2) T - x(x+ 2) = =x(x+2)

(x +2) 60 —x (60) = x* + 2x N IALCE
60x 4+ 120—60x=x2+ 2x A ': ’-._I' Ill'ul:l';,jl",_':,‘ll"-,".\" \ ". ; ,ll ert

—x* =2x + 60x — 60x + Izp ﬂﬂ, ' ' A = L
—x-2x+120=0 '-""l iﬂ:'l.l "-.El.

x‘+2x—l2(l

x*+ 12x— gl‘f%‘
tx+l2)—~lﬁ{'x+12} u
(x+12)(x—10)=0

"._,_.-o-'-"_,-o-'-"‘-
r"'""-'-
o

x+12=0 x—10=0
x=-12 x=10
Negative lgnored

x=10

So, number of toys Maham boug = 10 toys

= Objective Type Questions

/ Multiple Choice Questions prepurau in the n"hi of new Fm ‘unuhun Terlmlques
{Hnnwledge, Undershmqu i\pplu :—mun, Analytmal & Conceptual)

Q Encircle Iha currant option.
1. Which of these is an algebraic fraction?

(c) %}i (d) ax*-bx+c=0

(a)ax+b=0




zi

10.

11.

27]’.: R /-' I. ?'—hfl"lli
x+dy is a type of expression. '"”x ,. I,R,ﬁﬁ-\a,u II| @ J .3,-.:.

(a) an algebraic fraction(b) pqunummlb’fﬂ \(ﬂ:} on - (d) inequality

x+5 *H:gﬂ"w#h’j'
x+2 52 N \J}‘“ ARSI
(a) pnlynomﬁﬂ o (b) equation
(c) surd (d) rational expression
Which is not an rational expression:
3x* 2x Xty Sab
(&) =5 ®) 3y © 3oy @ op
Which is the example of an algebric fraction?
) ks +
® 3 ®) > % 4 ©) “—E (d) All of them
lﬂmpllﬂutluu of Rational Expressions
3 U = o) l"’::j-,_l'l_ll'n
Lowest form of AL is: - SN ﬂ‘“;’{.‘n‘n,_}&;k‘—’-]
z4h r f;n '_-_'Il. "|II = ]I:_\Il r"‘.\LI'III\-._I | A e
sa’b N~ VNS }fsﬁh - 24a
@) = (b) \TA .le.\j‘-wt't 16 (d) ﬂgﬂ,‘
\ '-.".,j\_i =
ﬁgﬂl}] U
Lowest furmfﬁtf Capripsaad | REE
(&) m? - () (m+n) (m-n) () m-n o Eal=—s)
: m~+n
6x’y+8
What is the lowest form of 'fyz—x},g'
Ixy +4xy . Xy
(a) 3x +4 (b) =5 c) Ixy (d) 6x + 8y
cl -dl
What is the lowest form of e
+d -d e
(a) Era) (b) (c—dy c)e-d __ 5 \(d W;@Z!R".:hlittl +d?
c—-d - RN (2=
L 1) (j_\".,' \LI. i@\ K =
Xy 7 (oBauM L
The lowest form of w\\j‘m At g
LU
‘ o L}}' x (x-y)
@ Ty N N2 © ¥y () S
Simplil‘y l] provided.

(a) 5 (b) x+5 - (c) 10 (d) 5x




12.

13.

14.

15.

16.

17.

18.

19.

20.

x’-16

Thelevatlorm Famote * 7 1 e[

! 000 KA WY
b ®) e\ 552

rln\ “*”"f"ﬂl
a’-121
1
(@) (a+1)(a-1) (b) a+|l (c) gy T
x'+T7x+10

Lowest form of et Im

X+5 X—-35 7x+10
{ﬂ} x+2 (b) x—-2 (: x+2

da

Lowest form of p< 2 is

L5 1
What is the LCM for x  x+2 7
(a) x(x +2) () x2+2
: s
a b
a+bh 2
® "&b (®) ab
2,34
5% v G
5 : 3f_':\l"|, -.."'_::";
(a) c+f (lj_}” %'q '.Ill ;Illl".llllj'ulll II'|_,§'|L N
el {1
_4 2 opNNNVR
1_3 x+l AL
2x+10 5% o9

@ (x-3)(x+1) (b) (x=3)(x+1)

+1
@ :—]I

s ol @) x-2
1 it
(c) ah @ EXE
N, A OM
Ay &
'..I‘. q‘--llj.LI 'ﬁ;‘f"j& S H :
2 o
2 _2x+2
© (x=3)(x+1) (@ x*-2x-3




21.

22,

23,

24,

25,

26.

27,

28.

29.

30.

-5 ”*.,K;I.I.g.h
Which value of x makea:; undel}n '? 58 ‘~J h ..-ﬂ\c‘i”(“

i

e
(a) 5 only (b) s§only—\ /7| ( (d) 0

! s
o yT‘q‘IN :

y

|
@ % ®) 3 © 5 @ =
24xy  10¢
Simplify Sc 48y is:
34
(a) x* (b) 2401}' (c) y? d) 3xy
What is the simplified form E A :—; ? : o
0x? @I
() 3557 (b) 3}, %\ m\r fa\ 7\2
What ia tlle s]mpliﬂal V—’h%
(a) a® - (c} {a‘ +ab+b*) (d) (a*—ab-b?
What is thé@mm fﬁ:;m of '~y x
a+ y) 4

(a) 4x (a +y) (b) 4x+(a-b) (c) W d 3=y

p sy J=_
A
@ 23 ®) L © o @ @ +b9) @a-b)

5x+1 4

What is the simplified form of

5x-3 ax +1

(b)

y

(a)
What is the simplified fu f

3x -4y w LE\, R\)-

1 3ac '
What is the simplified form of 18a%c 4/

(a)

3ac 15a°c?

|
(a) 20 acl (b) 20act - (©) Oacl () 12ac




hin.= &

31. Reduced quadratic equation form of 3:‘ - 11 1‘ 2 5 Bltﬂ} Ui ;.;f@‘f\'f. Y

|'.:_J =

3 ll 3 0N
: T\ rir\P ;\ 11yLls =
(c)3y’+]ly 5 r~ w U""{’d)‘iy—-lly*-s 0
32. An equation w qﬁ]rﬁtmﬁim unchanged when variable is replaced by its
reciprocal I:Nhh
(a) Reciprocal equation (b) Exponential equation
(c) Radical equation (d) Simple equation
33, 2*-85.23 + 3 =0 is called:
(a) Radical equation (b) Linear equation
(¢) Exponential equation (d) Simple equation
4. X =3 2 3 then x = ?
e 3 3 .
3 ® +3 © -3 @ + L
35. Toreduce ax?® + bx" + ¢ = 0 in to quadratic equatlml we put \iu
(a) x¥n=y (b) xn= (©) L_, bfﬂ“}‘ }1
36. The real roots of x® —9x3 + 8 0are ,T I, [BYF\
(@1,3 (®) 0 o\ QG ) 3.5
37. Ifdx= z then x equals _ *{ A\ BLne
\l \] x o=
®-3 WY ) () 2 @ 3
38. If3*=1 then x equals
(a) -3 (b) 2 () 0 (d) -1
39. A reciproecal equation remains unchanged when x is replaced by:
I l I
(a) (&) =9 () 37 (d) —x*

40. The linear factors of 2y* — 11y + 12 =0 are

@ +1D(y+2) 0) (-3)+4) () Qy-3)(y-4) (d) Qy+12)(y+3)
41. The linear factors of y* — 24y + 12 8 = 0 are

(@) (y=16) (y-8) (b) (y+8)(y+16) (c) (y—16)(y+16) (d) (y+9)(y+6)

ANSWERS 2\ (@ ST
2@

k‘v,;

3y L g 1) \ \_J \
e & 2. anal gehrmc ﬂ‘a; igp 7T Q }_ﬁ Htmnal expression
u:ll, LE Vo II|l, '."'._ "‘A
3 AR )
. = . i . = - = = +
y .5")” 5 (R J\Wm 6 3 7. m-n 3x+4
'\_ i\
9, red+d 10. — 11. 5 O s 13, —
. . x:_}rz . - x+4 31 a_]l
X+5 4 ad +be b-a




j & - S ——— PR e

e 11
=Ty TV
=T R ',Illnl 1

19, &0 Sae g 22)10“) 21, Sand3s, (20 37 A&7,
.24, 2 25, (s ;{i 4x{a-l~5?} s 3 (aﬂ+b=}(a b)

28. 5";3 30, 2011;@ 3. 3yi-1ly+5=0

32. Reciprocal :qﬁai;on 33. Exponential equation 34. i%
35, =y 36. 1,2 3. 3 38, 0 39, %
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Additional Short Question

/ Short Answer Questions qn:puru} in the light of new Examination |EI|1I1!{]H|.,‘

lHanlEdge. Underﬂtandmg, Appllcatmn ﬂnalytlcai & Cunceptuall

O Giveshortanswers. | ~ GARARL ”‘

1. Define an algebraic ﬂ‘acﬂq w AR s

Ans.An algebraic fractio 'f a f t«m w}u:r: the numerator, denominator or both contain
algebraic expvreﬂ

-
2. What value of x makes the fraction "7 undefined?

Ans. x cannot be 5 because thus denominator becomes zero.

3. Define a rational expression:
P(x)
Ans. A rational expression is the goutiest W where Q(x) # 0 of two polynomials P(x)
and Q(x) € Z.

19
4. Is < an algebric fraction.

19 ; s
Ans. Yes, — is an algebraic fraction because the denominator F’?ﬂﬂﬁég%ﬁ?@@blﬂ (x).

Simplification of rational expressiong o A\ ‘f ﬁ [
QA L
5¢ -\.: =] .
i "~'.‘-||\|I
18a’c’y* SRR
ol ey’ — 12ac
- _18a%¢y' _3a*icyt  3ac’y’

6a(-ay* - Zt:) ay* -2c 'af —2c




' 5x* - 15xy ANy 4y
6. Reduce to the lowest form —91,5’ Ty xl# 3}5 IS ttglllllﬂo\i!ﬂfférm = g
5x? —15xy o\{ tem ‘"‘ ”x ‘¢ LES
S0l Gy —27y? \{il'i'f“ WAL S X +y
_ 5x(x=3y) gk () +(?)
(x 33} 9}( ; . o3 Xz'l‘}'!
X+
P e 2 2
7. Reduce to the lowest form o3 _— > (x’+y‘)((x’] _(xz)(},z)+(},:))
Ix+4 -
Snl‘ﬁx’fx—lz (x2+},2)
__ 3x+4 (P +y?)(x* =Py +y")
6x° —9x +8x—12 X% +y?
_ 3x+4 ( )
3x(2x-3)+4(2x-3) ‘
= Ix+4 | 5 Manipulation of Rational
(3x+4)(2x-3) Expressions
S C.‘T\i 5
(2x-3) ' W« \ ik 111 Simplify _’f 45
“JKM 4x+8 iR
8. Reduceto thehwut form 3 Sol X . 2
4x+8 ‘X-y x+y
e _x(x+y)+2x(x-y)
4 —-y)(x+
Hx+2) o (x=y)(x+y)
4 _ xPxy+2x7 - 2xy
4 8x+ 0 =
9, Mmtuthemmfum% (x=y)(x+y)
i o o X -xy _ x(3x-y)
Sol.x—;—_%—— (x-y)(x+y) (x=-y)x+y)
5‘ T
X +3x+2x+6 12. Slmplll’y e e (0
1 1 .‘1’» L
x)-) i
_X(x+3)+2(x+3) 50 A\ Y Qﬂ
(x+2)(x- 2) “‘J_I I"h 'R:HHIE»L'B'H_M AR o
(x+2)(x+x3}|' NNE e 5x
2 1
(x+2)(x-2) 13. Simplify =53~
=313 %5 )52
X—2 Sol.3+3 x




14.

Sol.

15.

Sol.

16.

Sol.

3 |

T (x*2)(x-2) x-2
3- (x+2)
(x+2](x 2)
- 3-x-2
(x+2)(x 2)

f
g{}ﬂ‘}'fﬁ

l-x
x*=4

oo .1
Simplify g5 T 3,7
|

__+__._.

6x  4x°
2K+
12x2

2
Simplify ~ ;gx
2

e
e (x+3 (x—3)x

4 N i
_ 8(x+3)(x-3)
- 4(x-3)

=2(x+3)

8
x-3

) J'? qw
N \ V‘ 3x

=

Hl\ﬁ%gﬂ {L -

{ \.e"ﬂ. i

\'h

= /2
ﬂ\j@\l\ 5‘

A-ﬁ n‘.+3
™ = 2x-1

x+3

#21 +ﬁx—x 3Kx+3
OO
_ 2x(x+3)-1(x+3) x+3
S (x+3)(x-3) -1
_(2x-1)(x+3)(x +3)
(2x=1)(x+3)(x-3)
X+3

=(x—z){x +(z)(x)+(z)‘)x
(x+2)(x-2)

_(x=2)(x+2)(x* +2x +4)
(:nr.—i!)(:v¢;+2)(x2 +2x +4)

. e o0 A
x*+2x+4

=}

1-9_ x+3

19. Simpllf}' % 3%e3
x*-9 x+3
Sol. yoE _9T21 3

—3"_‘;‘9;_@_{{?;_‘5}
}%[H\\EN @3) « 2X—3
2x+3)(2x 3) x+3
N (x+3)(x-3)(2x-3)
(3+3)(2x+3)(2x—3)

_ X=3
2% 3




20. Stugy iy ek

Sol.

21.

Sol.

22,

X -x-12  x*+6x+9

x? —x 12 x’+6x+9 -~ K\f
e Hr\ig\\

x:—16 x+4 “\u
_ X' —4x+3x %Rﬁ\\&lkﬁa"’z +(3)
BT

_X(x—4)+3(x~4) (x+3)°
(x +4)(x-4) x+4
_(x+3)(x-4)  x+4
(x+4)(x 4) (x+3)’

- (x—4)(x+4)(x+3)
(x—4)(x+4)(x+3)(x+3)
1

10x° SX~0

Simplify = S AV
10 m\uﬂﬂ%

x'-y X +xy+y?

” 10x® xx1+x}'+y’
(x y)( 2+_1r;3,r+:',fz) 5x
10x’ >|5(3{ +xy+y ) ot ax?
Sx(x y)( +xy+y] X—=y Z-—y

Simplify ,,y_!_-,"y;:g

3’53;:3'2‘9 7
A= }’4 \J
_ ¥ (:f')z—(?’)"z Wz “JW Ve J

}'—3 y' R\\\HW\Q Q&

- wa*(y 3)(y+3)
1’-3 y'(y-3)
_}ri—ﬁ{}r-f:;)

=y(y+3)
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5\
148 AR

r..anl

e

2




Solution of Equations Reducible to Quadratic Equations

23. For x5—9x3 + 7 = 0, what substitution would you use to reduce it tMt quadraﬁc

equation. < ] fru -H (@EL
= \ '|| L (< =
Sol. Let x3=y : 0 j“f ."Lﬁ f \H *.;”- \ 'Qﬁ 1)
3 2 7 I--I| - -"-F-'\-Il 'a' ‘r ! 1 "— i
x Lk Vg, E, \ . il
('ﬁ )2 2}! .E:.'I'alll"\ I'Il'l. c--\' HI.llll. Ill'nlll" Y—H-;Il'j *
x5aey n A=

The equation heqqm‘pés*ydu— 9y +7=0
24. In the equation 52 — 6.5x + § = 0, if we let 5x = y, what is the resulting

. quadratic equation?
Sol. If y=>5% then
)"2 = (SK}I
yl = §2x
The equation becomes y2 -6y +5=0
25. Define exponential equation:
Ans. Equations in which variable occur in exponents are called exponential equations for
example 2% — 3.22x = 56
26. Define "Reciprocal" equations,
Ans. An equation which remains unchanged when vanable is replaced by its rcmpmc:at

O
27. The sum of a natural number and its 1o R \Flil(dmtliiﬁnber
70N
Sol. Let the number be x, and ltﬁf\ ar@chl ﬁlﬂ“‘} \toset u up cquatmn
A 1) W o
=7 NV
=13x[ 10
3x{x}+3x[;)~— 3x( 3 J
Ix?+3=10x
I-10x+3=0
Ix?-9x-x+3=0
Ix(x-3)-1(x-3)=0
x-3)3x-1)=0
x-3=0
x=3
Ix-1=0 A
Ix=1 d_:,-:-\ i —-,-, "-"nEI
o LaraNY [(ele N =
. 3 } '-.,*fmr" \\ﬁ*l'i"; L"%."
O M
1 '-.I'i“,ll'-. 'ﬁlll-,ll .= . I"'. 1"'. 1.5 \ 1\__;\'-._ e
S0, X =3, 3 l _'-.IL i%."a_..:'nll'—-:' =T

JI_\ ap ‘“
Sinceitis a nah:ral number is 3.




