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After completing this 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 trmomlals)

Solve different types of equations reduc1ble to quadratic form of the type: o
Exponential Equation

°  Reciprocal Equation

°  Reciprocal Equation

° axn+pxn+ce=0:a#20,n=2

© @xta)(xtb)(x+tc)(x+td)=k whereatb=c+d
P Apply the concept of rational equations (limited to nume;
that are monomials, binomials or trinomi s) t
amount of work a pérson can do in ce@

V VVvVYY

@@@mmators

ems (such as the
tes and work).

In Mathematics, an algebnai tion is a fractlon where the numerator, denominator or
both contains algebra N -
3-3% IxvY iy +8_

x5y  10x" " y¥ x4 3

For example, are all algebraic fractions. The denominator is

never Zero.

Rational Expression
P(x)
A rational expression is the quoticnt Qx Where Q(x) # 0 of two polynomials P(x) and

Q(x). For example

5 x+5 x+1
T ¢ - x*+ 5x + 4, <4 are all rational algebralc expressions.

S|mplillcation of Rational Expressions | “*
Simplification of a rational expression means red u oii‘?ﬂ;‘ﬁ lowest form by
cancelling out the common factors the n inator.
r R '
Example 1: Reduce to lo“j\? t \]%a x‘ " 2a2x‘
24a’c Note:

Solution : 8% —12a°%° Factorise where possible

|because there might be a
factor that will be cancelled.

24&'3 ¥ 44:13 Rty
6a2x2(3a Zx) 3a — 2x
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"Example 2: Reduce to lowest

6x° —WW}]@x 4y) 2x

SN S 1y By (e 4y) 3y

Solved Exercise 5.1

1. Reduce the following rational expressiui}s to lowest forms:

- 3a’=6ab | ... abx+bx’
® 227 —4ab? ' >
3a’ - 6ab
g 2a’b - 4ab’
_ 3a(a-2b)
~ 2ab(a-2b)
oI
L 2ab 2k
ac W
() i ax
Sol ac
B 0| PO R e ! > .
% S AR | _ Sol: 100(a’ —a’b)
SR e R . 3abic
it S = (20)a’(1-b)
C 2
= 3b‘c
e = 20(1-b)
5 4x* - 9y* _ o 20(x° -y*)
o RS R ey
4x°+6 5x’ + 5xy +
2 132’ : : 3 @ @@@
4x? =9y e na pzeR @l
Sok: 4x* +6xy S R\/? 5%y + Sy
_(2x)°-@3y)’ = Q“m I C - +xy+yY)
2x(2x+3 J o i ,5(xz+xy+y3)
_(2x-3y)(2x+3y) - _ =4(x=Y)
=T 2x(2x+3y)
~2x=3y
AT




_ x(2a’ - 3ax)
Vi) Sda’x-9%)
455 x(2a® —3ax)

O a(4a’x —9x%) |
s (M(@Qmﬁ@w
~ (a)(x)(4a*-9x?)

ax (2a-3x)
T ax[(22) (3%)’]
ax (2a - 3x)
ax[(2a—3x)(2a + 3x)]
[
B P T
3x* +6x
x’ +4x+4
3x’ + 6%
x’+4x+4
3Ix(x+2)
T X2 4+2x+ W
3x(x
T x(x+2)+2(x+2)
5 3x(x+2)
T (x+2)(x+2)
3x

x.+_2

(ix)

Sol:

x? + xy - 2y?
-y

x* + xy - 2y?
x3_y3

(x)

Sol:

x* +2xy — xy - 2y?

s

x(x-5)

REL SR St
X(x-3)
“x(x-5)+1(x-5)
X(x-3)
~ (x=5)(x+1)

x+l_

2x2 +17x +21

2x2+14x+3x+21

 3x2421x+5x+35
_2x(x+7)+3(x+7)

T3X(x+7D+5(x+7)
_ (x+N(2x+3)

- (x+7)(3x+5)
_2x43

~ 3x+45

T (- +xy+yd)
(x—y)X

Q

i\

X(X+2y) - y€x

R

T (x=y)(x?

_ Definition:

2y)

(x—y)(x* +xy+y?)
5.2 Manipulation of Rational Expressions

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




division while maintaining the equality or value of the exprcssno

Addition and Subtraction of Rational Expression w ators
Steps: ‘

(i) Determine the Least Comm ) of the denominators.

(ii) Rewrite each fracti quivalent fraction with the LCM obtained in step (i)
(iii) Follow the same step for doing addition or subtraction of rational exprcssnon with
like denominators.

x-—2y+x+y__ 2x-y
_ 4 6 15
Solution : LCM of 4, 6 and 15 = 60
x=2y LXrY 2x-y
4 6 15 -
- (X -2y) +10(x +y) - 4(2x - y)
00

X 15x-—30y+10x+10y-—8x+4y l7x—16y @
(B 60 @@w@ @
4

Example 4: Simplify: % P ous mﬁu 2y

Q

Solution : 3 ~2xy -39 ¥ 321 3ay 1 2y?

Example 3: Simplify: |

xt +xy=3xy-3y? T xT4 2xy-il-xy+ 2}2

= X +y) —43y > +Iy) T x(x+2y) ‘i y(x+2y)
(x— 3y;(x )T & +'y) ix +2y)
ESRAL; i

4x+8y+x-— 3y - Jx+5Sy @@@m

T G +2y) = G 3y)(x5 W
2 S(x+y)
R 3y)(x+y)(x+2y)% Wﬁy)
4rid '+‘° £ 1
ExampleS:Slmphfy:x = 5%+ d e Ax 2 i —Ba 15
1 1 1 ;
) il 1ot
X =5x+6 x"-3x+2 x*—8x+15

I

- Solution :




N cONt
ot il

‘;\)X\:é\c"_’ij(x =53 - (Taking LCM)
(x* - m)+(x —-8x+15)-(x*-3x+2)

E; (x =1)(x—2)(x - 3)(x - 5)

x’—6x+5+x*—8x+15-x? +3x-2
- (x=1)(x=2)(x-3)(x-5)

; x> —11x+18
T (x=D{x=2)(x-3)(x-5)
x=-9)(x-2) x—9
= (-Dx-2)(x-3)(x-5) = (x-D(x-3)(x-5)

Skilled Practlcel

simplify: (i) - 2 " a+1 Q&%@@O
Sol: = (a+1)(a I)W %%m Soli: ‘a"a;E"' bb:'a
. 4a-(a+1) a . b

m(a+1)(a 1) (Takmg LCM) ol e o “a+b

4a-(a’+2a+1) e
® (a+1)fa-1) a-b =—(a-b)

4a-a’ -2a-1 & 2’ +._t_’j_
"~ (a+1)(a-1) | aa—bsa-b

—a'+2a-1 —(a'-2a+1) i (Taking LCM)
" (@+)a-1) 7 (a+1)a-1) . o

: 2 (a+b)(a -ab+b )
o=l m
~ (a+1)(a-1) : @.
_—(a-1) @@@Wa
T a+l 5 %

2 )
4-x" x+2
- (iii) ™ +5 5 - (Taking LCM)
X 2)(4-2 M
4-x" x+2 —x* +4x+4
Sol. = ST +5 S S ——
X+2 X

: 4—x’|_1+5 > 4—><2+4 o —’-‘4:(-4




Simplify: ; %
'3 = SN g
i e S s VT
Sol: ;{T)?+;X+y Sol: x2=3x+2 1-x x4—2 .
3 1 & 4% s ks
TRy Ax—Y) x2—2x—4x+2 —K+14X—2 :
LIS AN e X T -
= SR -1) x-2
x=y (x-Y) k-2l o _'(xs :
3 L
(LEM=Xx-Y) (x-2)(x—1) x—1 x-2
34
- LCM (x - 2)(x
O“@@ Ax ~8—5x+5
Oﬂ =T (x--D
i o gxad e =g n 3
- S (x-)(x-D (x-2)(x-1) x-2
X+y X-y ST T L o
(“l) 12x - 6y+18x -9y (iv) X+ 2)’ x? 4y
Xty X~ D . - kely
Sol. T7x—6y 18x-9y Sol. X372y~ xT -4y’
B TP 2 iNebY
= 6(2x-y) 9(2x-y) =x+2y (x)*-(Q2y)’
L.C.M = 18 (2x-y) 2 x — 6y
L@+ AX—Y) =%+2y (x+2
= 18Q2x-y)
3x+3y+2x -2y K@m
i -(x
slfgx s &@Q X+ 2y)(x-2y)
18(2x—§§m& { > 2x—4y—-x+6y
~ (x+2y)(x—2y)
X+2y e
= (x+2y)(x-2y)  x-2y




- e s s i ,ﬁ’ 3 :
1 2 2x+3 _\3

9 x+1_x+2"x +3x+2 vi) 3 i ﬁ%
1 2X+3 0O “ @

Sol: Xx+1 X“T‘Z K2+3 “Y x +x - 6 2?( —7X+6

TR 5 l
= xtl x+2 x2+\2x+x+2 = x*43x2x6 2x’—4x-3x+6
ok R ge G e 5 Sl 0
T oxtl x+2 x(x+2)+1 (x+2) T Xx+H-2(x+3) 2%(x-2D-3(x-2)
S D P s ' 5 e 1
T ox+l x+2 (x+2) (x +1) e (x#3)(x-2) [(x—2)2x~3)
LCM=@x+2)x+1) LCM = (x+3) (x-2) (2x=3)
- 1(x+2)-2(x +1)~(2x+3) 5(2x-3)-1(x+3)
i (x+1)(x+2) T (x+3)(x-2)(2x-3)
X+2-2x-2-2x-3 10x<15—-x-3

SERES | - oo
: B

(x+1)(x+2) o“ *3Y(X - 2)(2x -3)
e K 9(x-2) 9 -
T (x+D(x+2) —@]@ﬁ é) Tx+3)(x-2)2%x-3) (x+3)(2x- 3)
-3
T = -
iy zy=' - LCM = (x-y) (x-y)
("“)x+y X-y x*-y? _ 2x(x-y)-y(x+y)-2y’
sl RO I - z'(x”’("‘f) :
TRBR R x e 2X° =2xy—-xy—-y -2y
2%y 2y? - (x+yNx-y)
T xty xy (xty)(xy) 2%’ =3xy-3y’

| i Gy ) é
| .'(vili) 5 7x ey -4x % Q@X@@@W

7

: o .2x2—x—6_w
' 7

T 2x?—4x+3x-6 _3x —6x+2x 4
7 - 8
T 2x(x=2)+3(x-2) 3x(x-2)+2(x-2)




7 - 8.
= x=-2)2x+3) (x-2)(3x+2) @Wa @9@@
LCM = (x-2) (2x +3) 3x +2), (}@@
70x +2)-8(2x +3). K\m Sex - 24
Tx= 2)(2XW ‘f” 2)2x+3)(3x+2)
5x = _ 5(x=-2)
= x-2)2x+3)(3x+2) = (x-2)(2x+3)(3x+2)

5
= (2x+3)(3x+2)

x+2 X
) T3 12 X +6x+9
L g X
Sol. 774312 x*+6x+9
X+2 X
T X —4x+3x-12 x’+3x+3x+9 @ @@
= X+2 X Y\nﬂ@ @W
T x(x-4)+3(x-4) x% m
oo W"\\“J&R\ﬂﬁx T3 LOM=(x4) (x +3) (x+3)

(xX+2)(x+3)-x(x-4) X2 +3x 42X +6— x> +4x
T T x=-HE+NE+3) T x-HE+3I)(x+3)

_ X 45x46-xX +4x _ 9x+6
x-d)(x+3?  x-Hx+3)’
3(3x+2) '

T (x-4)(x+3)?
1 | 1

+
(x) X —4x+3 X —3x+2 x: -5x+6
l 1

Sol. g+ —4x+3+x —3x+2 x -5x+6 O@@@W@ @

(bﬂrf“/—\

= -—3x XWX\%%\B\EB —3x-2x+6

X(x=3)-1(x- 3) x(x- 2) 1(x—2) x(x 3) 2(x-3)

1 1 1
= x3)x-1) x-2Dx-1) (x-3)(x-2)




(x—2)+(x—3)—(x=1) @@\E\N
= TGoDGoDGo) | LM g@@ﬁw@

X=2+x-3-x+1 OXW%x5x

= o Dix M RIDE=2)(x-3)

T (x-D(x- (X 3)

X3 y3 ' ' 1 2x° + x> +3
(xi) X y y x - 2. Subtract X +2 from (X2 +2)
3 3 iy 2
: X y : 2X +Xx°+3 1
+ —
Sol. X—y y—x Sol. x*+2)7 x°+2
g 3 : 3 3 . -3 2 B
foin X y X < y 2X"+ X" +3-(x"+2) :
X=Y X~y | X<y —-l(x-—y) (X +2) LCM=(x%+2)
. X’ = y3 LCM:(x_y) 2)( +x*+3-x7 '—2
A=y X~y ' @ @O
XY -pxaysy ) @W
Ay (e 3@“@ X2 +2)’

=(x2+xy +y?)
Multiplication anmmm{ Rational Expressions

(a) Muitiplication
x? L 3X 46 x*+5x

| Example 6: Simplify:

x*-25 2x-6
o X' =5x+6 x145x ' -2x-3x+6 x(x+5)
Solution : 26 Svel g ‘2(x-3)

5 (x—2)(x-3)xx(x+5)_x(x—2)
T (x=5(x+5) 2(x-3) 2(x-5)
3a*-6ab  10b?

Example 7: Simplify: 6ah X 4ab—8b?
N\

o agtgah e ik @O-
Solution : —— 4ab855§>m%%@@@§?

- 3a(a-2b) 104°
-~ 6ab 25
Bl
" 24 4
Division : To divide by a rational expressmn multlply by its reciprocal as in
multiplication.




2a* 26 _3a+3c

' . | @@@
Brampies 450% - 00 @ W@o |
| : i
: 2a° - 2¢° 3a +3¢ © mm
Solution : 5,22
p 2% £ Sac 2(0 Sac

=T15a% Ba+3c = 15a *Ha+ o)

- 2atc)(a-c) _Sac =2(a —<)
5 15a%¢? 3(a+c) Yac

x~a x=bx—cx+bc x*—cx
+

Example 9: Simplify; PR TR LI x—b

X ~a x —bx—cx+bc . x —cx

Solution : o 2bk+b‘°' SEE A0

x-a X—bx—cx+bc x-b
=3 Bl 3 X =
x°—2bx+b e X’ —cx

 (x-a)taxta )_M(.x—
e (x—b) (x— b)
M '_1__ 1
s ax+a®) % x(a- x) %
: —(x +ax+a ) 2
& =
Skilled Practice! e o )
Simplify: S k) () 228 10a
_ 2x'y’z” 243x° 522 6a—12
O Tagy xyz | Sol 2278 10a
32x’y’z’ 243;;6 b 5a° .6(a—2)
Sol. ICY x'y’z \ 4a-2)" A0a
Vit 5x6xa’x(a ;_,bm

3>+ y3+2 7

32>< 81xg | K&m&@“@w

2592xz

¥

i




Simpiily:

1. ©) x* -3x+2_2x°+8x
N CX,\\Xm W -4 3x+6
O sF10m” o XLm3x+2, 20 +8x
So; —2A¢m —20m’ © x*+3x-4 3x+6
*50+10m  16mn 5 x2—2x-—x+2x2x(x+4)
_ _24(m__5(£’-4m’) T x*4+4x—-x-4 3(x+2)
- 5({+2m) 16mn x(x=2)-1(x-1) 2x(x-k4)
__24tm 5[0~ (2m)’] T X(x+A)-1(x+4) 3(x+2)
~ 5({+2m) 16mn S (x—-2)(x—1)x2x(x +4)
24(m 5[ (22M) (£—2m)] (XEDCD el
5(f+,24{) 16mn _2x(x=2)(x-D(x+4)
3(x+2)(xé(x+((m
-24-me—5(£ 2m) C
A -S-x—LGmn Q&B@
a+b)’ - ~(b- c)2
38(32n2m) | %“m (iv) Aoy bl (a+c) i
= -4b’  2a°+10ab (a+b)’-c*_a’—(b-c)
G e ok W (a+c)2-c?
o a; —4b’>  2a’+10ab _ (@+b+o)a+b—o) [a+(b—0)lla~(b—c)]
a’+2ba a’+3ab-10b? (a+c+b)(a+c-b)  (a+c+c)(a+c—c)
(a)’ - (2b)’ 2a(a+35b) (a+b+c)(a+b-c) (a+b-c)(a-b+c)
~ a(a+2b) a’+5ab—2ab—10b’ = (a+tb+o)@a-b-c) . (a+2c)a)
_(@+2b)@-2b)  2a(a+5b) _at+b-c (a+b-c)(a-b+c)
a(a+2b) a(a+5b)—2b(a + 5b) ~ (a-b+c¢) (a+2c)(a)
_a+2bx 2a(a+5b)  (a+2b)x2a _(a+b-c)(a+b-c)
~ a (a+2b)(a+5b) = a(a+2b) a(a+2c)
_ 2, %%%w@ @@
a
x 8 x2+2x+4 : V& R?i
) x*-4 x*+4 Qm
Sm'x -8 x +2x+4
"x -4 x*+4x+4
(x) -—(2) x> +2x+4

x +2x+2x+4

T (x)?=(2)




(- + (@D + @], x2+2x+4 W@

7 (x+2)(x-2) X 4@)
(x=-2)(x* +2x +4) OR? Q‘@@
T+ E2) 2)

x2 4 2x R+2)(x+2) (X2 +2x+4)(x+2)(x+2)
T x+2 X2 +2x+4 o (X +2x+4)(x+2)
=x+2

(a’ +ab)? a+b]2
") (a7 —aby (a—b

(a +ab) [aﬂm)2

(a —-ab)? \a-b

_[a@+D)} (@+b) a‘(a+b)’ (a-b)
= [a@a-b)f (a=b) _ a(a—b) (@rb)
a’(a+b)’(a—b)’

O
= a’(a+b) (a-b) = @@@W@ @

x+35
-3x W, A5 ik
x?+4x  x*-12x+35
x> ~3x+2x-6 é{xz(x—S)x x(x* -5x-14) }

x> —5x+4x-20 | x(x+4)  x*-7x-5x+35

x(x—3)+2(x—3)é{xg(x-3) x(x2—7x+2x—l4)}

= X(X=5)+4(x=5) | x(x+4)  x(x-T)-5(x-T7)

x-3x+2) ¢ x*(x—- 3) X[x(x=7)+2(x-7)]
_=(x—5)(x+4) x(x+4) (x=7)(x-=5)

(x=Dx+2) [x}x=3) x(x=T)(x+2) ST
= x=5)(x+4) {x(x+4)x (x=T)(x @w@ @Q

(xw3)(x+2)___ x(x5 @M
T (x=-5x+4) T%E - :
o (x=3)( (x=3)(x+ 2) (x=3)(x+ 2) (x+4)(x-95)

= =5+ x+H)(x=5) ~ (x=5)(x+4) x*(x-3)(x+2)
(x-2)(x~3)(x+Hx-5) 1
T X +2)(x-3)(x+4)(x-5) X’




' 3x -3xy =) Sxy +10y’ 2x - 2y? a @@m |
(VD) 10 +10xy - 20y7 6x° + 6xy + 6y W
i e e o A SXWW
' 10x% +10xy — WO@L\M 4x° - 4y°
3x(x—yWN V- Sy(x+2y) | 2(x*-y’)

IO(x + Xy - 2y) 6(x +xy+y) 4(x y)

S Mx-y) oo Sy(x+2¥y . X VIEEN
[0(x? +2xy —xy ~2y°) 6(x°+xy+y’) 4(x-y)(x’+xy+y’)
AKX~ Y) L SY(x+2y)  Ax-y)(x'+xy+y’)

~10[x(x +2y) -y (x +2y)] 6(x2+xy+y) 2(x-y)(x+y)
L I ) 1 Selan 2y) x2(x2+xy+y)
10(x = y)(x+2y) 6(x*+xy+y?) Xty
3x i Sy(x+2y) 2(x +xy+y)

T 10(x+2y)° 6(x2+xy+y ) | X"‘Y @w@ @'m

2x3x5xxxy(x+2y)(x +Xy+y

10x6(x+v)(x+2y)(x %\g@ Bbé’c#y)

o 2(x+y)

2x -98 s ;o 10 x +85x-14
)3 131 vikx it

2x* -98 x’-3x-10 x*+5x-14

el T © e T +5x+25
__2(X 49)xx ~5x+2x-10 , X’ +7x 2% % 14
C ) =9 X=7) O x¥ 8y 428
2[(x)* =(7)] X(X=8)+2x=5) x(x+T)-2(x+7)

T (x=9)[(x)? +(x)(5)+(5)] Hx=T) ot ean 75

2x+7)(x=7)  (x=5)(x+2) . (x+7)(x 2) w @@YS@

T (x=5)(x*+5x+25) 3(x-7)

2(x+7)(x-7) (x@ﬁ)(ﬁ@) +25
T (x=5)(x*+5x+2 ATy T (x+7)(x-2)
C2(x+2)(x+ TRX=T)(x = 5)(x* + 5x +25) '
C 3(x=2)(x+ ) (x=T)(x = 5)(x* +5x+25)
L 2x%D)

= By s 4o il




T e——————————

xz-—23xxz+x—6x6x—30

(B Irve ok ¥y m\\j\fﬂ @®®w@0@©m

2 2 :
X=X o x Ax-6 6X-Q
Seol. # x =

2XG xSy A
x(x=2) &@@@Mi’% 6(x~5)
2(x+3) x(x-9) x(x-2)
x(x—2)x X(x _+3)~+2(}H—3)>< 6(x—-35)
2(x+3) X(x-35) X(x—-2)
X(x - E)X(x +3)(x - 2)x 6(x-95)
2(x+3) X(x-5) - x(x-2)
6xx(x—2)(x—-2)(x+3)(x-5)
2xXxxX(x-2)(x+3)(x-9)
3(x-2)
x.

Solution of Equations Reducik!
T

Some algebraic equation@ e - n‘i\“"‘c ¢ form, but they can be
reduced or transformed into a ation by suitable substitution. Such type of

equations are callcw ible to quadratic equations.
Bt tc=0aslin =2 -

Type (i): ax?
Example 10: Solve: 2x* - IIx2+ 12 =
Solution: 24— 11x2+12 =0
Let x2 = y, so that
22-1ly+12 =0
22 -3y-8y+12 =0
W2y -3)-4@2y=3) =0
Q-3 @) =0
2y-3=0,y-4 =
2y-3=0,y-4 =

? .
Mﬁé 3=iJg J6
' 2

-, x=+2=88= {ﬂ»i"z—}

Type (ii): Exponential Equation
Equations in which variable occur in exponents are called exponential equations.




For example, 2% - 3-22x = — 56 @ @ GE

Example 11: Solve: 4" 32x3+128=0 @@W
Solution: ~32%34 128 = mﬁ‘
The equation can be wntten as
s
=24:2x+128=0 (i)

t 22 =1y, then 22« =y
.. (i) becomes

y2—24y+128=0

= y2-16y—-8y+128=0

Yy =16)~8({y~16)=0
(y-16)(y-8)=0
y-16=0,y-8=0

y=16,y=8
But ~ y=2x

2*=16,2x=8

=24 25= | ‘@o
" Solutig \‘\G(L‘ @@W

Type (iii) Reclprocw ‘ _
An equation which ins unchanged when variable is replaced by its reciprocal.

Forexample,( +;’) 3( )*’4 0

1

l :
Example 12: Solve: 3 (Xz +x_2)+ 4[:{ +—x-

)—14=0
Solution: 3(x2 +-£?)+ 4(:& +-:?)— 14=0
)

i - o XL =y

So (x+1]2 ;-
gl

or 2+-——“y2--2

@@?ﬂ@ o

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




10
Puty" T in (1} we get

Tl e
SRk [Multiplying by 3x]
3x2+ 3 =-10x. '

32+ 10x+3=0

Ix2+9x +x+3=0

" Ixx+NFLI(x+3)=0
E+3)Exth= 0 '

A3 =, 3x+l m
xb@l @@7@@
WW )wcget_ .

X ;‘ *2 [Multiplying by x]
x2+1=2x :
x2-2x+1= 0 [Transposing]
(x=1)=
L iy 0
— x=1]
3y .
Solution set = {L"l'"g‘}
Type (iv) : (x 4 a)(x + b) (x+¢) (x +d)=k where a+ b= ¢+ dand k is any constant.
Example 13: Solve: (x +2) (x + 3)(x-3) (x 6) =12

Solution: Here2-5=3-6 @O(Q@m

Rc-a:frange the factors, we get
2 - \\ﬁﬁ
=—12 (i)

(x2 - 3% =
x?- - 3x y (ii)
(i) becomes: (y —10) (y - 18) =~ 12
y2-28y + 180 =-12
y2-28y+192 =0 [Transposing]
y2< 12y ~16y + 192 =01 |




Yy -12)-16(y~12) =0 @@ {ﬁi\&
(y—IZ)(y*lé) @@@W

Q&Jt o 12 in (11), we get
x2-3x =12o0or

x2~3x— 12 =40 :
' 3+./(-3)2 =4 xIx(=12)

: 20
i
Now puty = 16 in (ii), we get
: Gltter WY 1
X2=3x~16

. , | |
. 3+(-3)’ -4x]xﬁ)©®m

Skilled pfacticed

Sol: (x+1)(x+2)(x-5)(x—6)=144 put x2-4x=y
[(x+ 1) (x=5)) {(x+2) (x~ 6)) = 144 N el
(x2=5x +x—5) (x2-6x+ 2x — 12) = 144 2.4x-21=0

(x2 - 4x - 5) (x*-4x~-12) =144

x2—Tx+3x—-21=0

Let x2-dx =y X(x=7)+3(x=7)=0
(y-5)(y~12) =144 (x=7)x+3)=0
y2=12y—-5y+ 60 =144 Xx=7=0 |, x+3=0
y-17y+60-144 =0 x=7 . x=-3

~17y-84 50 x*~4x =4
yl-21y+4y-84 =0 xXX-4x+4 =0
y(-21)+4y-21) =0 g @@@\?@
(y-21)(y+4) =

y=21,y=<4

fic!

$.5. ={-3, 2, 7}

Nl

\N\P Solved Exerc1se 54 |

1. Solve the following equations:

(i) Sx4-19x2+12=0
Sol: 5x*—19x2+ 12=0
Let x2=y




T S

.

(x2)2=(y)2 put x? a c© @
So, that mﬁc @
oy = x =% 6
12 0 : 3
Sy 3) -4 (y=3)= o =3
(y-3)(5y-4) = :
y-3=0, Sy-4= 0 &; e
yE 3 o0y =4 . 4
4 X ..::{:.}_/.‘i
g 1 3
Putx’=y . \/5
et e g ss:{i\/a'i“i_}
Vil =3 (ifif) 5x4—22x2+8 = o
x=+3 Sol: 5x* - 2zx2+s
3 e
iy Q
X | 5 2 %ﬁ@k®
i |
J;i =\3 ““m So, that |
“WO ' Sy 22y +8 =0
25

5y2—20y -2y +4 =0
Sy(y-4)-2(y4) =0
(y-4(Sy-2) =0 _
=0

NG y—4=0 - 7
S={i\/§,i-—255} y=4 5y=22
(i) 4x4-27x2+18=0 yrse
Sol: 4x* - 27x2+18=0 Putx*=y
Let x? xy x? =4
(x??=y? g =4 m
x4l =y2 X =
So, that %@Oé@))
4y -27y+18 = m%dx .
- 24y - 3y+18?§m il
4Y(}’—W Jxz2 = - 3
y-6=0 ,'4y—3-o =i\]§=i>_@
y=6 , 4y=3 S 5
3 SS= :tZ,i—\/-I-_O-—}
| b T




(iv) 42211-92¥+1 =0 | @@@@
Sol: 4.22xt1 _9.2¥+1 =0 | @
4222~ 941 =0 WQ (-2)-2(y-2) =0
822%_92x+] =0 ““m y—2)(4y—2) =0
Let 2% o ) ; 4y-2 =0
: y2 | y=2 AR =12
22x -yz ' $ 2
So, that FT A
8y2-9y+1 =0 i
8y2—-8y—-y+1 =0 oty
8y(y-1)-1(y=1) =0 putdx=y
(- @By-1) =0 4 =2
Lt 8}’--1 =0 (22)x a0
y:‘l i 8y =1 22_!( =2
1 2x =1
ay .—_'g m
put 2x =] W@ @©
2x=]
2x—20 “@@m M = 2
“ 92 =9
:,l_ 2x =-1
8
o i
2.‘{ =-—3- Wil
2%x =723 gk o
x =-3 (Vi) F+33-x-12=0
= {0, -3} Sol: 3%+ 33-x-12=0
(V) 4" +41x-10=0 P ax 3l =0
Sol: 41 +41-x_ 10 =0 27 .
41_,4::.1.41_4—.3(__ 10 =0 +=——-12 =0
e
44"f&7—10 = % b @ @o@@m
=y (ﬂig—lz =0
e Let 4x=y @@@ﬁ%
o, ha
' o + 12) = y(0
4y - y(y) y(y) y (12) = y(0)
_ 5 ' y+27-12y =0
f o y2-12y+27 =0
(4y)+y( ) y(10) =y (0) N S
=4 y(y-9)-3(y-9) =0

- 4y2+4-10y




(y-9)(y-3)=0
y-9=0 ,y-3=0
e AR m
] O
put 3*=y Q%@
X = : o
P =32
x =2
3’! =
_31 231
X mipt
SS={2,1}

(vi) S1*3x + §2-3x _ 126 = 0
Sol: 51*3x + 523~ 126 =0
5153 + 525-3x 126 =0
25

5(53x)+———126 =0
Let53*=y
So, that w
53’*@@@@@5
. Y.
YENtY 'y -y(126) =y(0)
Sy*+ 25-126y =0
S5y — 126y +25 =
Sy*—125y~y+25 =
5y(y-25)-1(y-25) =
(y-25)(5y-1) =
y-25=0,5y-1 =
y=25, 3y . =1
' I
TRl L 3‘
“Pug 5> =
53x =5
§3x =52 %“@R\’@
Bx “2 WWD
Sy '
R
1
I = _
3 5

1 1
(viii) (X’ +?]+2(x+;] -33=0
1
Sol: Let X+ PR
(X*?';{'J =-‘-y1
x2+ -—2 +-2 -_-yz-
“ _2+42y-133 =0 |
yv+2y—35 =0

y2+ 7y-5y-35 =0
y(y+D-5(@+7) =0
(y+7) (y-5) =0
y+72=0,y-5 =0
y=-7,y =5

|
Put x + Y
1

-]
X
-‘-4-7 =0
& “ 1+7x =0
x2+7x+1 =0
._1,b=7,c=1
w= 0% — 4ac
2a

_ oy 40

2(1)




oy -7:t\f49—4 +— 'Va @@m
g
> Aol s ey \/_ %“m£“@ 24+2)-25y-17 =0
2y2+4 My ih=0
S —7+\/32 ﬁ@fﬁw\\” 2_25y-13 =0
2y 25y+y 13 =0
i _7_¢3f 2y(y-13)+1(-13) =0
LR e (-13)@y+1) =0
b y-13 =0 :
X y =13
F 8 =0 ‘
Gt 8 e x—;'—‘-l?}
x(x)+x(;)*5(x) =0 x(x)—X(‘") = 13(x)
x*+1-5x =0 X}: = @
x2-5x+1 =0 ~1E
W i
| “ . =1
_ —b++b’-4ac Q K“ {—_c '
2a &“{i@ x=2d 2[;-4ac
{-9EJE ) —(13)£J(-1372 - 4()(=1)
b g 2(1)
x=2ENEd N EEN IS
2
v 5*? _ 132173
_{—7i3J§ 5¢\/ﬁ} 2y+1 20
2 : 2y ==l
1 il L
(ix) z(x +x—) 25( )_17 0 yr- = .
e g m ey
0 o i3 Q 2
y@@@ b
LctX—— 5 xRl T -5 (K)
b A
xz+;2-‘_2=y2 x+.2 1 0




2x9)+2 [ ] 21 =200)

2x3+x-2 “@K

a= 2b—lc

—biJ
| aw

e JA)?2— 4(2)(—2)
2(2)

_ —1+\1+16
4

_ =117
4
_{131.\/173 ~1+17

= iRl

4
2x4—5x3 - 14x2 -

|

Sx+2= 0
2x4-5x3 - 14x2 -5x +2 =
Divide by x2

2% 5y M &

2
2
2x* = 5x ~ 14 ~ -;5: + =3 =0

(x)
Sol:

L

X
X

2 _
2x*+ T—Sx—i——l4=0

X

2(x2+i)—5[X+1) Z14 =0

x? %

Bl

et x =Y
1 2

[X'!'XJ —yz

X*+ =5 +2=y? | “@
|

A

So, that

2(y=-2)-5y-14 =0
2y*-4-5y-14 =0

2y— 0
@%%g —0). =0
@@ Ny E2 =0
2y-9=0,y+2 =0
Zy=D N o
9
g
Putx+"l‘=y
X
ey
X 2
9
2x(x)+2x( J =2x (5]
2x*+ 2 ‘—“9){
2x2-9x+2

2 +-9)iJ(—9.)2 a0

@3,\,

2(2)
g 9++/81-16
4
_9+65
4
1
X+ — 52
X
] :
x(x)+x(;] = -2(x)
X+ ] ——2x

Wx+l) =0

Jx+12 =0
x+1- =0
x =-1
9+./65
SS=37 |

2y2—-5y—-18 =0




Sy, -

I'(xi) (.x +1) (x +2) (x. 4)(x-5)+8=0
Sol: x+ 1) (x+2)(x—-4) (x-5)+8 =0 ¢
Re-arrange the factors |

[(x + 1) (x4)] [(x+2) (X%W\é
(x*—4x+x—4) Wd

o (x%-3 3x—-10) + 8 =0
Let x*>- =y
So, that -
(yv4) (y-10)+8 =0
y*~10y—4y+40+8 =0
y*~14y+48 =0
y*-8y-6y+48 =
y(y-8)—-6(y-8) =
y-8)(y-6) =
y-8=0, y6 =
y=8,y =6
put x*>-3x
x>-3x = 8
X-3x-8 = W
a=1, b—H? c=-8 K}“@
DL bc\r\}
x= :
2a"
_ 3£ JE3) -4()8)
; 2(1) :
L 3EVI+32
2
_ 34441
x —
x>3x =6
x%=-3x—6 =0
a= I,b=—3,_ c=6
bz c
X = %
—(*31+ \/(_.3)2 i @@)\m
_ 3£VJ9+24
2
_3+33
Ry

B

x+3) (x+4) (x+5) (x+6) =-1
(x+3) (x+4) (x+5) (x+6)
Re-arrange the factors, we get
C[(x+3) (x+6)] [(x+4) (x+5)] =

| (x26x+3x+18) (x*+5x+4x+20)
(x*+9x+18) (x*+9x+20) =
Let x2 + 9x

- (y+18) (y+20)
y*+ 20y + 18y + 360
y?+38y + 360 + 1

y?+ 38y + 361

(y)2 +2(y) (19) + (19

Aoy g

o

Sol: -1

y+19

,
Put x*+9x

x?+ 9x
x2+9x + 19
a=1,b=9,¢c =19

-b+b*—4ac
S

~9+./(9) -4(1)(19)
2(1)
—9¢J31_76

ﬁ@
i

Real World Problems

Exam_ple 14: A tradesman buys a number
of articles for Rs. 300 four of them are
broken in transit but by selling the
remaining at a profit of Rs. 1.25 each, he

@)
_9@+J

gains Rs. 350 altogether. How many




~ articles did he buy?

Solution: Suppose he buys X ar’ucies for | 5

- Rs. 300

**  Eachcost= R%“m
He sold (x—4) MRS 350

Rs.

Each sold for et
gl IS 300
Now, o 128
x-4 x
350 - 300 125 _i
J.‘—4 x 100 4

Multiplying both sides by 4(x—4), we get
350(4x) — 300(x-4)(4) = 5x(x-4)
1400x — 1200x + 4800 = 5x2 — 20x
5x2 — 20x + 1200x — 1400x — 4800 = 0

5x2 -220x-4800=0

(Divi

x2 - 44x —
i A5G
216 (x~ 60)= 0

(x—60)(x + 16) 0
x=60=0,x+16=0
x=60,-16
Negative value is rejected
Number of articles purchased = 60

o

x(x —~

~ Challenge!
Amna bought 50 kg of frults consisting of
mangoes and grapes. She paid twice as much per’
kg for the mango as she did for the grapes. If
Amna bought Rs. 18000 worth of mangoes and
Rs. 6000 worth grapes, then how many kg's of
- each fruit did she buy?
Sol. Let m be the weight of mangoes (in kg)
Let g be the weight of grapes (in Y
Letx be the price per kg of gra
Total weightm + g =
Price of mangoes =
Total cost : ' i
m.(2x) = 18000 i

18000

| the scheduled speed?

m=15g

put _
: m+g =50
1.5g+g=50
2.5g=50

50
] ng
g- 35 3
Fmd the weight of mangoes

m=50-20

m = 30 |
W@@ngoes and 20kg

Mle 15: A 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

Solution:

Let x km/h be scheduled _
speed; '

———

then séheduled time for 120 km = . hrs

|
= = hrs

3
spced therefore,

W\
ual time for 120 km “'_"D:

120 - 120 |

-5 T
Multiply each term by 3x(x-5)
360x-360 (x—5) = x (x-5)

20
20 minute = '—h

mx= 2

X2 —5x—1800=0




R W .~

b RO

(x-45) (x+40)=0
X—45=0,x+40=0

x =45 x=-4¢,
Negative value is reje %
The sched g ‘j‘l‘ *l m/hr
Solved Exercise 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

+ 240
Time taken at original speed e h
New speed = (x—4) Km/h

240

Sol:

Time taken at new speedé

x—4 T
Multiply in both sides by x(x—4), we get

240 240 -
JEAKE TR ~ M) (= S 200 (0 d)

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
x2—4x—-480 =

X2 — 24x+20x-48
x(x -24) +

=0, x+20 =
x=24, x=-20
x=24,-20
Negative value is rejected
The rate of travelling = 24 km/h

Difference in two tim W
According §$ M ]Sﬁm:ﬁtlon .
2 240 '

e

/’\

8¢ completea job

] hours If Arshia takes 6
ours, the find how much time will

Ibraheem take? |

Sol: Let Ibraheem's time be x hours

j I
' Rate of work together: 3 of the job per hour
Rate of Arshia's Time= 5 of the job per hour

: 58
Rate of Ibraheem's time=; of the job per hour

According to the given condition
I .

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.

Tt 1
Sol: Rate of pipe A = - tank/hr

W@%@

y both in ﬁrst 2 hours

3]
(%)

40

e




Remaining work = 1-

20
Time taken by pipe A for remaining work
o
20
Tl
5
Fiod g
= —2—0" 1 T hour = 1 hr 45 minutes

Total time = 2hr+ 1 hr 45 min -
' = 3 hours 45 minutes
4. Huria can complete a project in 12

hours by working al

one. fA
Hadi join her and the
together in EW ould

it take Abdul to do the project

alone?

Sol: let Hadi's time = x hours

Combined time Rate =

Huria's time Rate = Ti

Hadi's time Rate = —

Equation by given condition
1

T

1

—
—

I
1

]

5

—

[ o
S

Dx|— %= |—
N
o

I
%

Mi\& L

=
%

20

| —

gédl will take time=-— hours = 8 hours,

-
34 minutes

34

8 T 7)240
7)_63 ; 21
56 30

; 28
2

. 4x60 =240 min
5. Two cars start from opposite towns

and head towards each other. The
distance_betwee @@5@240 km.

Q

&“ + 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
Totaltime = 2hr
According to given condition
[x+(x+10)] x 2 =240

240

(xtx+10)= 5

2x+10" =120
Zx =120-10

=110

‘ of the first car (x) = 55 km/hr
Spced 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 heiper he can do it

in 4 days. How long would it take




. the helper to paint the house aloue?
Sol: Let the time taken by-helper = x day Q

Ratc of helper = — ho

I
Rate of RaMuse/day

6

Combmed Rate = :i house/day

According to the given condition

= ]2
Time taken by helpwmﬂﬁre house
alone = 12 days

%“ m\u@@@@ %.peed

7. Ishmal runs 10 Km In S hours If

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

Time = z hours

+4
Distance

Time

_— TS

Speed =
] 0

x+4

8"10>< ?.x

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

it

16x =10x+40

. 16x —ﬁia @\
40 20

x= "—=—'- or 6.67

Fahad runs suom at a certain pace,
and then doubling his pace, does

i
another 600 m. !f he took 2~2- to

cover Ilre distance 1200 m, lim:[ the
pace he started at, in metres per

seconds.
Sol: Let the speed Fahad started = x m/s

Distance 600
Pace (I) Time =
600 _ 300
X X

Total time = 2 = minutes = 150 seconds

Equation acco_rdmg to given condition

600 300
——t— =080
X X
900
— =150
X
900
— =X
150
6=x
X=0
So,the pace started by F ahad = m
9, A cyclist travels 30 kmiCat'a certain

Speec
murney would have taken

hour less. Find the speed.

Sol: Let the speed = x km/h

30
Time for original speed = —

Time for new speed = e

+5




Equation from given condition ac : \3\3

30 30 m(\\j{@ &@@ 15x _f?g- ?50 0

e
0 X (x+15) =10 (x+15) = 0

N “
x(x+5)(§“ )—xwmﬁgﬂix(xﬁ)u) (x+15) (x-10)=0
: . X#15=0 < | x-10=0
X

+3)(0)-x30) | =x*+5x B =10

30% +150- 30% & 30k iegnn ! Negative ignored
' so the speed = 10 km/h

Solved Review Exercise 5

1. | Four possible answers are given for the following questlons Choose the correct
answer. : |

_ 2x—1
(i) What type of expression P ad is:

(a) a polynomial (b) an al C@m
(c¢) a numerical fraction (i\) @1 _
18a’ke Q& ‘
- (i) Lowest form of L‘M :

9abc N ? “3abe 186 3
Chers ® = " ) @ 3
15
(iii) Lowest form of l;yz is:
3xyz 3 xXyz
8 =~ ® 5  ©wr o
el 2x+3
(iv) Simplified form of G * 3 is:
S5x+4 5x+4 - Sx+4
S @
(v) Simplified form of [ ] (x-yH @@ V,X €
@@&+y?  (b) \,\@;i‘ @ (x-y
(vi) (xX*-y®) +(x - yJ) in si rm is:
. @x*-xy RExy+y T (o) xieyp (d) x* +y?
1- |
| (vii) An equation of the form ;+—3'£ " FS is ¢al]ed:
(a) Radical equation ; (b) Reciprocal equation

(c) Fractional equation (d) Exponential equation



(viii) An equation of the form 5%+ 64.5%-20 = 0 is called (l @635 '
(a) Radical equation @m ion

(¢) Reciprocal equation nal equation

(ix) Roots of y> — 24y + 128 =
(a) 8,-16 W " () -8,16
(x) Linear factors of +10x+3 =0 are:

(@) (x+3), Bx+ 1) (b) (x+3), 3x=1) () (x=3),Bx+1) (d) (x-3), Gx-1)

GNSLWERS:

(i) an algebraic fraction

(d) -8, -16

3abc 3xyz 5x+4
(i) 2 2 5
(V) (x=y)* (vi) x>+ xy + )2 (vii) Fractional equation (viii) Exponential equation

(ix) 8,16 (x)(x+3),(3x+1)

(iii) (iv)

2. Reduce the following to the lowest form:

0 x’-7x+12
x -6x+9
x*-Tx+12
g B e x? 6x+9 ““m L Tx—-21
| x ~4x- 3x+w x*+6x-3x-18
" iy ir e . 7(x-3)
x(x-4)-3(x-4) x(x+6)-3(x +6)
- x(x-3)-3(x-3) T Ty
_(=4)(=-3) (x+6)(x-3)
" ey -y
=x—4 x+6
x-3 el
Simplify: i o
e O @W@Q@m
@ xX+x-6 2x° —'7x+6 - Q&“@@
- +§c—6_2x l %“m X

5

1

5

X +35=2x—6 . 2x' ~dx-3¥+6

1

. x(x+3)72(x+3)_2x(x-2)—3(x§2)




3 @@@

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

5(2x-3)-(x+3)2 m@%@s@@@w

" (x- 2)(;@%@@ B=2)(x+3)(2x-3) |
9% 9(x-2)

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

: 9

~ (x+3)(2x-3)

x*-27 x*+3x+9

x'=9  x'+6x+9

=27 x*+3x+9

-9 x +6x+9
(x)' -(3 ) x*+3x+9 @@
(K)2 () T x?+3x+3x+9 @@@W@
e 3}[(x) +(x) 3) x+9

- x(x+3 +3 x+3

(x 3)(x +3x+9). > +3x+9

_ (x=3)(x+3) ; (x+3)(x+3) _
_x2+3x+9x(x+3)(x+3) (x+3)(x+3)(x2+3x+9)

(i)

Sol.

~ (x43) 239 (x+3)(x2+3x+9)
=x+3 |
*—(b- c) P (b+c)

(i")( +b) ¢ (a By ¢

| 2 _(b- c) X (b+c) @@ O
Sol. 7
ST Q[, @%ﬂ
5 (a—(b- c))(a+(b c (ﬂ(@\m +c))
‘W ta=b)-c)((a-b)+c)
. —C)M M;a/—b—/c:’
L)—bﬁ/c'% ’(;b%g/—m-/

— 5 | )




o

4. Solve the following equations: AT s
@) x—16x+63=0 i 26@@0@0
Sol. x4 - 16x’+63—0 (0 :
Lot x'= “@W:} x= =t -5- = i_@
e g0l o
3
So, that = .2_
=16y +63=0 ;
y’—9y—-7y+63=0 P )
Yy-9)-7(y - 9) 0 v 2
y- 9)(y 7) = ¥
y_ s y_7=0 x=1% 2‘=i—\—/*—§—-
y =9 ,  y=1 2 AR
Put x2=
90 Y s.s.={i—"g§ iiz_f'_}
Vi =B (i) 3% - 123x+27=0
x=+3 Sol. 32"~123 0©
i (@@@ 32x__
(o]
x= /7 W ' " yozyra=0 |
Y’ =9y -3y+27=0
| ={£3, +./7} YOY-9)-3(v-9)=0
(i) 4x‘-16x*+15=0 -9N(y-3)=8
Sol. 4x* - 16x2+15=0 y—-9=0 , y=3=0
Let x3=y y=9 ? y=3
(x?)2=y? Put 3: ——"- y
x4=y2 3 _‘9
3X=32
So, that e L
4y*— 16y +15=0 oV
4y*-10y-6y+ 1520 =gl _ _
2y(2y - 5)-3(2y - 5) =0 . @O@(@@
@y-5)2y-3)=0 o %ﬂ@
2y-5=0 , 2y-3 B :
2y=S ; 2y=iﬁm iv) x’+—2]—3(x+_J_2=0
5 P X X
5y == -
2 b Sol (12+'1—2J—3(x+—1-)—2:0
Put x2=y x x
5 1 :
= - X —=
x? 2 Let " y




SRR T i
o)
x2+%+2=yﬂ %\“{@KQ £y l
’]‘ JWNNJ 5 x(x) + x(—]' =x(-1)
x2+_;i =y3_2.

So, that L
y?-2-3y-2=0 e x+ =0
y*=3y-4=0
Vi-4y+y—-4=0 a=l,b=l,c=1
W=+ G =0 -b+Jb2 4ac
y-9@y+DH=0 .
y-4=0 , Y+1=0
y=4 . y=_l l):tJ““

Put x+l=y )@Om
L - @u‘m

x+t—=4 O“@W%

i % l 0% ) --li\/—

x(x)+x(;]w _

] i SS= {u:J_ 112\/_

B-4x+1=0

a=1,b=-4,c=1 ™) (I +_) [ J
-bt 1')2 4ac .

X

= so (1435 J =+ 1}
—(4)¢J ~4)* - (4)(1)(1) | ;

iz 20) ke #+2 =y

oo AEVi6-4 *ff- W@,@@m

s O“ka@Qix x’+—+2 =y

e e
= 4i2ﬁmw ; : x2+-‘3—2~ =y2_2
4 So, _
_2[2£4) y-2+y=4
gt y +y-2-4=0

2




y’+ty-6=0
y+3y-2y-6=0

y+3=0 =0

y=_.3\I - y=2
1
X+— =
Put S

x+l =3
X

1
x(x) +x [-) =-3(x)

¥+1=-3x
2+3x+1=0
a=1,b=3,¢c=1
& ~bxb* —4ac d
Ay
s —3i\f('3fm-\_mﬁ_gﬁ |
e )
—3+/9-4
W s
2
-3+45

(x-1*=0

J(xfl)
x-1=0

x=

¥-2x+1=0 [\WQ“K@W

(]
Yy +3) -2y +3)= \\)@@
GrH0 -8 @m ‘| Sol. Re-arranging the factors, we get
[x+9) (x=7)] [(x + 5)(x—3)] = 385

xX+9)(x- 3)(x 7) (x + 5) =385

(¥*=Tx+9x — 63) (x*~3x+5x—15) = 385
(3 + 2x - 63) (@@ + 2x — 15) = 385

« Letx*+2x=y

(y-63) (y-15) =385
y?— 15y — 63y + 945 = 385
y*— 78y + 945 - 385 =0
y*—78y + 560 =0
y*-70y - 8y + 560 = 0
y(y-70)-8(y-70)= 0
y-70)(y-8)=0

- f—’l @O
@ ’+ X=y
X+ 2x=70
x1+2x-70=0
a=1,b=2,c=-70
_ —btb -dac
2a
 =2£(2) -4(1)(-70)
e
i -2+ /4+280
3
L. 22284
2\ cOmWN
l@@uw
v 20
a2
_ 2-1£470)

2

x=-1% \/ﬂ




(vii) (= 1) (x—2) (x + 5) (x - 8) =360

Sol.

X*+2x=8
xX*+2x-8=0
X +4x-2x-8=0

x+4=0,x-
X=—4,x=

S.8={2,—4,-1% 71}

(x=1)(x=2) (x + 5) (x - 8) =-360
[Ce = 1) (x~2)] [(x + 5)(x - 8)] =-360
(% = 2x = x +2) (x*~8x+5x — 40)=—360
(x*=3x+2) (Jc2 3x-40)=-360
Letx*-3x=

y+2)(y- 40) =-360
=40y + 2y - 80= —360
»—-38y-80+360=0

Y -38y+280=0

=28y~ 10y+280=0

Wy -28)-10(y-28)=0

0v-28)(y-10)=0
5. Ahmad takes 2 hours l
~ glasses. Wor
Sol. Ahmad rate per hour _ SOgIasses
“2hours
LA glasses
Ahmad rate per hour _ —
£ 2 hours
Combined rate =225+25

sses Faiza takes 2 hours to paint 45
, how long should it take them to paint 150 glasses?

Vi (et x@“y & %ﬁa S
.x(x+4) 2(x+4)= 0 O“m 5
(x+4)(x-2)=0

:j )

x'—3x=28
¥-3x-28=0
X-Tx+4x-28=0
x(x=7N+4x-7)=0
x=7(x+4)=0

x-7=0 , Xx+4=0
x=17 x=-4
xX-3x=10

-3x-10=0

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

x50 @@_@gﬂ@

257}

= 25 glasses/hour

= 22.5 glasses/hour

= 47.5 glasses/hour

: 156 . -
Time for point 150 glasses = —— = 3.16 hours

47.5

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

Sol.

tank / hour

6

! B
Emptying rate =— 5 %@_X
Net ratew

= E tank/hour -

so, it would tanks 18 hours to ﬁll the tank

Filling rate =+—

Ay 2o




7. Maham bought a certain number of toys for Rs 300, ﬁﬁﬁlcust Rs. 5
Iess she could have bought two nr@to w many did she .

Sol. Let the number of toys bzﬁ}&m \‘
Original prnﬁjﬁwﬁs&\‘B

300
x+2
300

300
According to given condition = — ———=13
XXed

New price per toy =

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

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

(60) [ 60 J
x(x+2)—x-—x(x+2) r‘ Xx(x+2)
(x+2)60—x(60)=x+2x

60x + 120 — 60x = X2 + 2x Kﬂ(\}@@W@ @@

—x%-2x + 60x — 60x + 12%
2~ 2%+ 120=0

x2+2x-120=

x4+ 12x -1

x(x + 12) =10(x + 12) 0
0

(x+12) (x—10) =

x| 2=p) x—10=0
=—12 x=10
Negative Ignored
x=10

So, number ot‘tqu _Maham boug = 10 toys

Objective Type OueSttons

o A L

Multiple Choice Questions | prepureu in hie fight of new Exantination Te(hmques
(Knowledge, Understanding, t\pplw ation, Analytical & Conceptual)
e utuiliinﬁ e

Algehralc Fraction

= [

~ RN
W .‘l

QO Encircle the correct option.
1. Which of these is an algebraic fraction?

29
L

e L
@ ax+b=0 & (d) ax?—bx+c=0




10.

11.

@ m - () (m+n)(@-n) () m-n

.. Whatis the iowest form of

27x’y

G
2x+4 is a type of expression. \ra @
(a) an :gebmlc fraction(b) BW M&“CMX ) bk

x+5 is Q
x+2 4 "\]NN o
(a) polynom (b) equation
(c) surd (d) rational expression
Which is not an ratlonal expression :
: 31'2 Xty Sab
() e (b) g © T2y @ Top
' Which is the example of an algebric fraction?
> 3x+4 a+b
(a) y (b) S (c) o = (d) All of them

n;Simpliﬁcation of Rational Expressions

2.0

Lowest form of @ﬂ
(a) 8“ 2 iﬁ\ %\@@ (@) 231,3

Lowest fo

(m-n)(m-n)
@ m-~n
6x’y + 8xy
What is the lowest form of _Ty__

3xy +4xy . 2xy

) Bt il SO S (d) 6x +8y

c’-a

c—d .
(@) (C+g)(:| 9) (®) (c-dy (¢) c-d \\g@(@@m+&
The lowest form of Wmﬂ@@ ;
@ ¥y s C) (’;y)

: : +10 ;
Simplify x+2 Provided. ; ,
@35 () x 48 () 10 (d) 5x




12.

13.

14,

15.

16.

17.

18.

19‘

20.

The lowest form

X =30 @@m

=+3x+16 @w@ :
® K\!@m &) =
8x i Q @ X+4 X 4-

What is th

a -121
1 a+l
@@+tD@E-1) b = @ @ =3
x’+7x+10
Lowest formof ~— 24 is: !
X+3 X-35 7x +10 X+5
@ 372 9 2 ©) X2 @) -2

Lowest form of e is

' el

What is the LCM for x ' x+2 7
(@) x(x+2) (b) x*+2 (€) x(x-2) (d) x*-2
oy . '
CE .

+b b— 1 b
@ s © 3¢ @ g3
g 3 20 0\
rT— S Ty Xﬁ@&?

55 SR 3 “@3{0 c 6
@ 537 (®) &@ﬁ@ e @ o+t

4 .25 §

X—3 X+ — ' -

2x +10 2x -2 R 2x +2

@ (x=-3)(x+1) ®) (x=3)(x+1) (© (x=-3)(x+1) (@ x*—2x-3




g

22.

24.

25,

26.

27.

28.

29.

30.

- I
(a) 20 act ®) a7 ©) Oacr @ 7ac

ch value of x ma es::z 3 unde 'r @@ YE\N
ik E @ﬁ\\? ek

1
X = f\f’\[‘f\\fw/Rj\:J
1 e ”
y
]
_(a) % e © % @
24x 24x’y  10c
mplify ~g*xZgt is
34
(a) x? (b) 240xy (©) y? d) Sxy

3x  3x
What is the simplified form 7_ 3y T 8y ?

2

Cpen s BIE Q@@ﬁww@&@

What is the simpliﬁed
(a) a* - (¢) (a’ +ab+b? (d) (a2—ab-b?
What is th led form of 8’ -y’ Na y
(@) 4x(aty) (b) 4x +(a-b) (©) ( ) ) 3= y
l “
4 4 e

a -b x 5 |

2 4 p? b2 2 -
® = (b) = © = (d) (a*+b?) @a—b)

5x+1 4

What is the simplified form of y y.

5x 3 ax+l

(b)

(a)

©0 @(@( )?ﬁ
What is the simplified fo W
@ 3x -4y M @ Ky=5

Zm m

XSac
5_ et 4L

3ac 15a2¢?

What is the simplified form of




e ——

11 x=+5ﬂa @@\X\N
Kﬁd) 3y? —11y+5 0

s unchanged when variable is replaced by its

31. Reduced quadratic equation form of 3x4

(c) 32+ 11ly=5
32. An equation whi

(a) Reciprocal equatlcm
(c) Radical equation

- 33, 2%-8.2% + 3 =0 is called:
(a) Radical equation

(c) Exponential cquation

(b) Exponential equation
(d) Simple equation

(b) Linear equation
(d) Simple equation

4 :
34, Ifx' = =3 thenx= ?
J6

3 3 3 |
@3 ORN © -\/: @ =3
35. To reduce ax2n + px + ¢ = 0 in to quadratic equatlon weﬁ @

(8) x*2=y (b) xn= c)
36. The real roots of x6 — 9x3 + 8 Oa @

@) 1,3 (b) od K d) 3,5
37. If 4*=2 then x equals

1

(@ —3 (c) =2 (d)
38. If3*=1 then x equals .

(a) -3 (b) 2 ()0 d) -1
39. A recnprocal equation remains unchanged when X is replaced by:

@ ® - © == (d)

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

@ +1D(y+2) ) y-3)(y+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)
' a @@\ﬁ@
> VIS
el x 2, an algebrat fract m@@@ tional expression
4.

3 =2
}; m-n 8 3x+4
: l X —4 I
.9. c+ecd+d* 10. x_z_yz 11. 5 12, o 13. 9SS
o xae 4 ad +bc b—a
4. —= . 15. & 16. S ot wx+ 1) 18. ——




TG e T i

2f + 3¢ 2x+10 @ \&
19. —=¢ 20. (x- 3)(x+l) 21, Sf\f \ )3@%%1? 5
% S g

.24. 2 2 U“ 27. (a?+b?) (a-b)

5x-3 \R! = i
32. Reciprocal equation ~ 33. Exponential equation 34. :t—\gg_—
35 xn=y 36. 1,2 37. —;— 38. 0 39, %
40. 2y-3)(y-4) ' _ 4L (y-16)(y-8)

Additional Short Question

Short Answer Questions prepmed in the ||g|n of new Examination Te(hmques
(Knowledge, Understanding, Application, Analytical & Conceptual)

Algebraic Fraction

Q Give short answers. “ =

1. Define an algebraic fra M
Ans.An algcbralc fraction ere the numerator, denominator or both contain

algebraic ex

2. What value of x makes the fraction T 5 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 Q(x) where Q(x) # 0 of two polynomials P(x)
and Q(x) € Z.

19
4. Is /" an algebric fraction.

19
Ans. Yes, — isan algcbralc fractlon because the denommator c.oqta mu I&xg'@,able (x).

Slmpllﬁcatlon of rational cxpressmll§ /-\ \’\3 \ \}\ J &
UQ\ (Q

5. Reduce to lowest form \

\f\“t) ‘X
18a’c’y* R\lﬁ’\J\P\[\
801‘63 y’ - 12ac
s lBEy ety die

(‘an(ay2 —20) ay’~2c 'ay’-2c

—— W o - rep—. -



3 5x* —15xy
6. Reduceto the lowest form _H__9xy 27y
_5x(x-3y)

A
A o A
9y(x 3y)

Reduce to the lowest form

3x+4
Soh e x-12

= 3x+4

6x* -9x +8x -12
3x+4
3x(2x-3)+4(2x-3)
3x+4

(3x +4)(2x - 3)

1

~(2x-3)
=X+

5x* —15xy

Sol. " Oxy - 27y’

3x+4
6%} —x—12

8. Reduce to th
4x +8

4

4(x +2)
4

Sol.

9. Reduce to the lowest form ——— — ;5_!:6
X’ +5x+6

x1-4
Xt +Ix +2x +6
() -(2)
(x+3)+2 x+3
(x+2

Sol.

) ol @m%

Manipuiation {,i Rational

Expressions
X

2x
11. Simplify 3”350
X 2x
X—~¥. X4y
=x(x+y)+2x(§g—y)
(x=y)(x+y)
_ x?+xy+2x* - 2xy
(x-y)(x+y)
o 3x2—xy
(x—yxx+Y)

. Simplify i(% (}jmm

w%@

L W
5x

Sol.

__X(3x-y)
(x=y)x+Yy)

1
x+3 x

13. Simplify

2 1
Sol.T a5

x+3 X




L Bae(x+3)
TR

x+3)

: 3 1
14. Simplify E LTS T, )
Forwsery sy
X' -4 Xx=2
3 1

Sol.

2:133Ww®m¥

K 2)(x-2) x-2

3- (x+2)
(x+2)(x 2)
S e el
(x+2)(x- 2)

= 1_
x’ -4

1 & 1

15. Simplify @y 4_x2-
] 1
SOI 6)( 4x LT
o e
12x2

=9 8
16. Slmpllfy 2 x—3

Sol. "ggx 8

(x+3)(x 3)
4
_8(x+3)(x-3)

b 4(x-3)
=2(x +3)

g Q\X@\Y\

@m%“

_ 2 +6x-x-3 X+3
Gr-GF
_2%(x+3)-1(x+3) x+3
_ (x+3)(xf3)' 2x -1
(2x-1)(x+3)(x+3)
2x—-1)(x+3)(x-3)

Il

% X+2
(x+2)(x-2) x?+2x+4

(x 2) x+2)(x2+2x+4)
(x-2) x+2)(x2+2x+4)

19. Simplify

=1

| r—

=9 2+
4z 9 2x-3

X’ ~9 faar3
4x —9 - 2x-3

i gl

(2x +3)(2x - 3) x+3
(x+3)(x 3)(2x-3)
(;+3)(2x+3)(2x—3)

o X=3
2x+3

Sol.




S o =12 x*+6x+9

Sol. % e -

= X2 —4x+3xN2VEX +2 ( )
B
=_x(x—4)+3(x—4)+(x+3)2 |
(x+4)(x-4) x+4
=(x\+3)(x—4)>< X +4
F (D) Gy
_ (x—4)(x+4)(x+3)
(x—4)(x+4)(x+3)(x+3)
1

X+3 ®)

10x* | Sx
21. Simplify 5 - s mﬂm%&“

X
10x° . amwﬁ’ﬁo

- ; \Ju
Sol X -y X +xy+y?

5 10x? 3 x* +xy+y’
(x—y)(x2 +xy+y2) 5x
10x* X(x2 +xy+y2) x> 9x?

20, Simplify gt = o
x*-x—12 x*+6x+9 x@ Q@@w

5x(x—y)(x2+xy+y2) S X=y X~y

5 2
-9
22. Simplify y.y_ 3 x ¥ v

y Ly
» y_3 y4 !

'= }'5 x( ) (3) 0 m%ﬁ

W&Qy 3)(y+3)

y*(y-3)

=y54(y+3)
=y({y+3)

ArcO RN




Solution of Equations Reducible to Quadratic Equations
23. For x% - 9x3 + 7 = 0, what substitution would you use to reduce it tmquadratlc

Sol. E::l a:;of Yoo . a =
SO
The equatlon Qy +7=(

24. In the equat - 6:5x + 5§ =0, if we let 5x = y, what is the resulting
. quadratic equationf’
Sol. If y= 5% then
yz — (5!)2
yz = §2x
The equation becomes y2 — 6y + 5 =0
25. Define exponential equation:
. Ans. Equations in which variable occur in exponents are called exponential cquatlons for
example 2x — 3.22x = 56
26. Define "Reciprocal" equatlons -
Ans. An equation which remains unchanged when variable is replaced by clprocal

27. The sum of a natural number and its @W@nbﬂ
_ et

Sol. Let the number be x, and i set up equation.
48

+_.._..._

X

5 10
3x(x)+3x(x] 3)(( k )
3x2+3=10x
3x*-10x+3=0
3x2-9x-x+3=0
x(x-3)-1(x-3)=0
x-3)(3x-1)=0

x-3=0

x=3

3x-1=0

Ix=1 @ i\
1

25 @\VN

So, x = 3,% : C\j\\;\ W\ 16“

i Rl NJ .
Since itis a nmm_ number is 3.




