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Rigehraic Fractions

L. Reduce the following rational expressions to lowest forms:
. 3a’ —6ab . abx + bx’ ac
O 2a’b—4ab’ (i) acx + ex’ (i) a’x’ —ax
. 15a’b*c 4x* —9y? : 20(x’ —
) o= v) =2 (vi) 0 —y)
(a”—a'b) 4x° +6xy 5x°+5xy+5y
2 _ z 2
(i) x(Zaj 3a,x3) (vii) 2x 5x %) ?x +6x
a(da’x—9x") x"—4x-5 x“+4x+4
%) x4 xy-2y° (xi) Ix +1Tx421
X X
X -y 3x* +26x+35
Solution
. 3a’-6ab (i) abx+bx?
(i) 2a2b—4aab? . acx+cx?
_ 3h(a-7b) _ bg(atf)
- Efb{aizb} T ck(atx)
o 4
" 2b =
(iil) ——>— (iv) L3202
asxs—ax 100(a2—a2?b)
:ﬂ—c _ 15a2b?c
gx(ax—1) " 1p0a2(1-b)
:; _ 3b%c
Il:ﬂx—l} - Eﬂ[:l—b}
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4x2—gy?
(v) —5—=

4x<+o6xy
_ (2x)2-(3y)?

{Ul) ZG{IS_}"S)
5x2+5xy+5y2

_ 20(x=y) (2 +xy+y?)

T 2x(2x+3y)
. fzx—hf:ﬁmjs} s +xy D)
2x(2x43y)
_ 2x—3y = ‘1-(.1:‘ _ }")
2x
x(2a?—-3ax) T 22 sy
(viii) =

(U”] a(4a®x—9x%)

x(x-5)

103

(ix) xZ+4x+4

_ a;f'(Za—Bx} _
T ak(4a?-9x2) ~ x2-5x+x-5
_ (2a-3x) _ x(x-5)
T (2a)2—(3x)2 x(x—5)+1(x—5)
_ (2h—-3x) _ x(x+5)
~ (2a-3x)(2a+3x) (x#5)(x+1)
1 _ x

- (2a+3x) (x+1)

3xi+6x x2+xy-2y2

() T2

x242xy—xy—2y°2

_ 3x(x+2) -
T x242x+2x+4 (x—y)(x2+xy+y?)
_ 3x(x+2) _ x(x+2y)-y(x+2y)
Tx(x+2)+2(x+2) (x=)(x2+xy+y?)
_ 3x(x+2) _ (x+2Y)(x£y)
C (x+2)(x+2) (xAy) (x2+xy+y2)
_ 3x - x+2y

T (x+2) x2+xy+y?

2x2 4172421 _ 2x2+14X43X4+21  px(x47)+3(x+7) _ (XAT)(2%43)

_2x+3
T3x+5

Xi = = =
(xi) 3x2+26x+35 3x2+21x+5x+35 " 3x(x+7)+5(x+7) {x}?}{3x+5}
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2]

. 4x 4 5
(|) 3 + 1 (ii) x2—3x+2 1-x x—2
x=y y—x a 4x 4 s
_ 3 1 x2-2x-x4+2 1-x x-2
- 4x 4 5
(x=¥) —(x-Y) - x(x—2)—1(x-2) T 1-x x-2
_ 3 1 . ax 4 s
(x=y) (x=y) (x-2)(x-1) (x-1) (x-2)
3-1 _ 4x+4(x-2)-5(x—1)
= B (x=2)(x-1)
(x_}’) _ 4x+4x-8-5x+5
2 T (x-2)(x-1)
= — _ 4x+4x—-5x—8+5
(x=y) T T @201
_ 3x—3
S (x-2)(x-1)
__3(x=p
(x=2)(x=1)
_ 3
 (x-2)
x+y x—y . 2 X—6y
v —
(iii) 12x-6y + 18x-9y (iv) x+2y  x%-4y°?
. x+y x—y __ 2  x-e6y
S 6(2x-y)  9(2x-Y) Cx+2y (0)%2-(2y)2
_9(x+y)+6(x-y) __ 2 xX—6y
T 54(2x-y) x+2y  (x=2y)(x+2y)
_ 9x+9y+6x—6Yy _ 2(x—2y)—(x—6y)
- 54(2x-y) B (x+2y)(x—-2y)
_ 15x+3y _ 2X—4y—x+6Yy
T 54(2x—y)  (x+2y)(x-2Y)
_ 3(5x+y) _ (x+2y)
54(2x—y) (foﬁ'][x—ZJ’]
_ 5x+y _ 1
"~ 18(2x-y) xX—=2y
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1 2 2x+3 . 5 1
(v) - T2 V) = 2x?
x+1 x+2  x“4+3x+2 EEAXEER X0 iaEh
- 1 _ 2 _ 2x+3 _ 5 B 1
x+1 x+2  xZ242x+x+2 T x243x-2x-6 2x2-3x-4x+6
- 1 . 2 . 2x+3 ) s B :
x+1  x42 x(x+2)+1(x+2) T ox(x+3)-2(x+3)  x(2x-3)-2(2x-3)
- 1 . 2 _ 2x+3 ) 5 ~ "
x+1 x+2 (x+2)(x+1) T (x+3)(x-2) (2x-3)(x-2)
_ (x+2)=-2(x+1)—(2x+3)  5(20=3)=(x+3)
(x+2)(x+1) T (2x=3)(x+3)(x-2)
=x+2—2x—;—2x—3  lox-15-x-3
(x+2)(x+1) T (2x-3)(x+3)(x-2)"
- —3x—3 _ 9x—18
(x+2)(x+1) (2x—3)(x+3)(x-2)
_ —3(x+1) . 9(x42)
T (x+2)(xAh1) (2x-3)(x+3)(xf2)
-3 _ 9
= E (2x—=3)(x+3)
- 2 (viii) —— — —2
.o y 2}" 2x2—x—6 3x2—4x—4
(vil) x+y x-y x2-y2 = 4 >
y y Y T 2x2—4x+3x—6  3x2—6X+2X—4
2 _ 7 _ 8
— X — }" — 2_}? _Zx(x—2)+3(x—2) 3x(x—=2)+2(x-2)
x+y x=y (x=y)(x+y) _ 7 _ 8
T (x—2)(2x+3)  (x—2)(3x+2)
- 2x(x—y)—y(x+y)—2y2 _ 7(3x+2)—8(2x+3)
(x—=y)(x+Y) T (3x+2)(2x+3)(x—2)
_ 21x+14—16x—24
2x2_2xy_xy_y2—2y2 - (Bx+2)(2x+3)(x—2)
- 5x—10
(x=y)(x+y) T Bx+2)(2x+3)(x-2)
2__ a2 _ 5(x#2)
= 2X 3xy—3y T (3x+2)(2x+3)(x#2)
(x=y)(x+y) 5
T Gx+2)(2x+3)
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: x+2 x 1 1 1
ik x?-x-12  x?+6x+9 ) Y-4r+3 | xP-3x42  xP-5xt6
x+2 X
=— e 1 1 1
xe—4x+3x—-12 x44+3x+3x49 = -
x2-3x-x+3  x2-2x-x+2  x%-3x-2x+6
_ x+2 _ X
T x(x-4)+3(x-4)  x(x+3)+3(x+3) _ 1 1 _ 1
s p T x(x-3)-1(x-3)  x(x-2)-1(x-2) x(x-3)-2(x-3)
T (-9)(x+3)  (x+3)(x+3) . . .
 (x4+2)(x+3)—x(x—4) Tl | a-2)-1)  (x-3)x-2)
T (x—4)(x+3)2
_ (x=2)+(x-3)-(x-1)
=:;2+3x+2x+6—:{2+4x T (e-1)(x-2)(x=3)
(x—4)(x+3)?
_X-24f-3-441
S e " (=1)(x-2)(x-3)
(x—4)(x+3)2
x-4
g ERER) o D(r—Ti—3)
= 2y 1) (x-1)(x-2)(x-3)
_ x3 y3 x3 y3 3 3 33
(}“) + = + = -_ = Y
Xx-y y-Xx x=y —(x-y) x-y x-y (x-y)
_ GNPy +yh) ,
1 2x3+x2%2+43
2. Subtract from
x2+2 (x2+2)2
_ 2x3+x243 1
B (x2+2)2 x2+42
_ (23 +x243)—(x%+2)
- (x2+2)2
_ 2x34y243—y2-2
(x2+2)?
_ 2x3+1
T (x242)2

Visit us @ YouTube “Learning with Usman Hamid”

Available at MathCity.org




Mathematics 10: PECTAA (2026)
Authors: Arshad Ali & Muhammad Usman Hamid

107

Cexercise S0

. 24lm 512—20m? (i) x2-3x+2 _ 2x%+8x
(i) 51+10m 16mn x?+3x—-4  3x+6
_ 24lm 5(12—4m?) _ x%=2x—-x+2 _ 2x(x+4)
T s(142m) 16mn T xZ+ax—-x—4 3(x+2)
_ 24Dk xﬁ[(t}z-(zm)z] _x(x=2)-1(x-2) _ 2x(x+4)
" d(1+2m) 167hn x(x+4)=-1(x+4) * 3(x+2)
__ 3L (1-2m)(1{2m) _ (==Y | 2x (k44
- (r',+'r‘m) 2n (J}’+4}Qc—1) 3(x+2)
_3l(I-2m) _2x(x-2)
T 2n T 3(x+2)
(i) a?-4p? 2a®+10ab (W) (a+b)*-c*  a*-(b-c)*
2 2 _ 2
a“+2ba a“+3ab-10b (u+c]2-b2 (a+c)2-c2
_ (a)?-(2b)? % 2a(a+5b)
= a@+20) X a7-2ab+5ab—1002 =(a+b-c}{a+b+c) > (a-b+c)(a+b-c)
_ (a-2b)(a+2b) 2a(a+5b) (a+c-b)(a+b+c) (atc+c)(a+c-c)
~ a(a+2b) a(a-2b)+5b(a—2b) (a+b-c)?
(a/~2b)(a+2b) 2afa+5b) =
= X a(a+2c)
afa+2b) (a—2b){a+5b)
=2
x3—8;xz+2x+4 . [a2+ab)z . sa+b. o
V) e T Teraves (vi) (@-ab)? {a-b)
= @) _xtaxtd [a(a+b)]? . (a+b)>
(x)2=(2)%  x?42x+2x+4 = z >
_(x=2)(xP42x44) | xP+2x+4 [za[a—bg] (a_z)
T (42 x(x+2)+2(x+2) _a’(a+b)”  (a-b)
_ (x=2)(x%+2x+4) . x24+2x+4 ﬂz(ﬁ—b)z (a+b)?
T (x=D)(x+2) (x+2)(x+2) -1
_(x=2)(x%+2x+4) _ (x+2)(x+2) -
T (x-2)(x+2) (x2+2x+4)
=x+2
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(vii)

xt-x—6 {x3—3x2 x3-5x2—14x}
x2-x=20 = | x2+4x x2=12x+35

_ xP-3x42x-6 {xz(x—3j % x(xz—Sx—lﬂf}}
x2-5x+4x-20 (x(x+4) = x2-7x-5x+35

_x(x=3)+2(x-3) _ {xz[x—E) v (xz—?x+2x—14}
x(x=5)+4(x=5)  { (x+4) = x(x=7)=-5(x-=7)

_ x=3)(x+2) {xz(x—'j} % x{x—?)+2(x—?)}
(x=5)(x+4) U (x+4) (x=7)(x-5)

_ x=3)(x+2) {xz(x—B} % (x—?}(x+2}}
(x=5)(x+4) U (x+4) = (x=7)(x-5)

_ (x=3)(x+2) N {IE(I—3}£I+2)}: (x=3)(x+2) 5 (x+4)(x=5) _ 1
(x=5)(x+4) U (x+4)(x-5) (x=5)(x+4) x?(x-3)(x+2) x?

3.1:2-3;1:}' v Ex;r,f+1iil}'E _Exz-z}rz
10x2410xy-20y2 * 6x24+6xy+6y2  4x3-4y3

(viii)

__ 3x(x-y) Sy(x+2y) . 2[(0)*-()*]
T 10(x2+xy-2y2) T 6(x2+xy+y?) | 4[(x)3-(¥)3]

_ x(x-y) o Yx+2y) . (=y)xty)
2(x242xy=-xy=2y2) " 2(xZ+xy+y?)  2(x=y)(x2+xy+y?)
_ x(x-y) o Yxt2y) | 20 +ay+y?)
2[x(x+2y)-y(x+2y)]  2(x*+xy+y?) (x+y)
_ x(x-y) y(x+2y) 2(x*+xy+y?)
T 2(x+2y)(x=y) T 2(xZ+xy+y?) (x+y)

xy
_2{x+yj
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x?2=3x-10 x%+5x-14

_ 2(x*-49)

3x—-21 x245x+25

x%2-5x+2x-10 x%+7x-2x-14

C(x)3-(5)3

3(x=7) " x245x425

2[(x)2=(7)?] x(x=5)+2(x=5) _ x(x+7)=2(x+7)

= (x-5)(x2+5x+25) 3(x-7) %% +5x+25
2(x=7)x+7) (x=5)(x+2) N (x+7)(x-2)

- (x=5)(x%+5x+25) 3(x=7) " x245x+25
2(x=7)(x+7) (x=5)(x+2) % (x2+5x+25)

_ 2(x+2)
3(x-2)

- (x=5)(x%+5x+25) 3(x=7) (x+7)(x=2)

x2=2x

x24+x=-6  6x=30

(x)

2x+6

x2=5x xX2=2x

_x(x=2) % x243x-2x-6 % 6(x—5)

© 2(x+3)

x(x=5) x(x=2)

_ x(x=2) v x(x+3)=2(x+3) v 6(x=5)

© 2(x+3)

x(x=5) x(x=2)

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

X

_x(x=2)  (x+3)(x-2)  6(x-5)
X x(x-5) xx(x-z}
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[exercise 3001

1. Solve the following equations:
i) Sx*—19x2+12 =0

(iii) 5x*-22x2+8=0

v) 4" +4—10=0

(vii) 5" +57¥—126=0

(ix) 2{x2+%]—25[x—%]—1? =0

i) G+ D Ex+2)(x—4)(x—5+8=0

Solutions

(i) 4x*—27x*+18=0
(iv) 4-22"-9.24+1=0
(vi) 3+37-12=0

(vii) (f +i2)+2[x+ %J—B ~ 0
X

(x) 25— 14— 5x+2=0

xii) (+3)(c+4)(x+5)(x+6)=—1

Let y=x?
y2 — (x2)2
y2 = x*

5y2—19y +12 =10
592 — 15y — 4y +12=10

5y(y —3)—4(y—=3)=0

(i) S5x*—19x?+12=0 — (1)

puting the value of y and y* in equation 1

(i) 4x*-27x2+18=0— (1)

Llet y= 3
}’2 — (XZ)Z
y2 i

puting the value of y and y? in equation 1
4y* =27y +18=0

4y? — 24y -3y +18=0
4y(y—-6)-3(y—6)=0
(y-6)(4y-3)=0

y=3)(5y—-4)=0 y—-6=0 , 4y-3=0
y—3=0 , 5y—4=0 y=6 4y =3
3
y=3 , Sy=+4 y=§ e
: i
sincey =x sincey - x2
x? =3 ’ x*=c i =6 i x2=§
2
x=+V3 ; x=+—= — i V3
= 75 x=1V6 x =1
N Si= {+\/§ +i} S S _|_\/g _|_‘/§
T Ty5 CEET g
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(iii) 5x*—-22x*+8=0 — (1)

Llet y = x?
J“',2 - (x2)2
y? = x*

now equation (1) become
5y2 — 22y +8 =0

5y2 —20y—2y+8=0
5y(y —40)-2(y —4) =0
(-DGEy-2)=0

y—=4=0 , 5y-2=0

y=4 ; Sy=12
2
e

since x> =y

- g o

x<=4 x°=c

x =42 x =+ |2

(iv) 4.22**1 —9.2* + 1 =0
4.22%2-9.2+1=0

8.22* —9.x2+1=0 — (1)
let y =2*%

y? = 22%

now equation (1) become
8y —9y+1=0

By —8y—y+1=0

8y(y -1 —-1(r—-1)=0
(y—-1@By—-1)=0

y—1=0 , 8y—-1=0
y=1 By =1
= =

Y =3
since 2* =y
x _ x _1
2r=1 . 2 =
2x=21} 2x=2—3
x=0 x =-3
s.s = {0,—-3}
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(v) 417*¥4+41-x_-10=0 (vi) 3*+33*-12=0
4.4 +447*-10=0 3*+33.3%¥-12=0
1 + 1 3
4.4x+4.4—x—10={] 3 +2?.3—x—12—{]
let y=4" let y = 3*
1 1
4y +4——10=0 y+27.——12=10
Y y y
4—y2+4—1{]y_0 y2+2?—12y_0
y y
4y2 =10y +4 =0 y? =12y +27=0
4y2 8y —2y+4=0 y? =9y —-3y+27=0
4y(y—-2)—-2(y—-2)=0 y(y—-9)-3(y—-9)=0
(y—-2)4y-2)=0 (y=9)(y—-3)=0
y=2=0 , 4y—-2=0 y—-9=0 , y—-3=0
y=2 4y = y=9 y=3
=z since y = 3%
: 3¥ = 9 3% = 3
y=E 3x=32 3x=31
since y = 4% x =2 x=1
x _ x 1
= ’ =3 S5 =412}
22x=21 221:_2—1
2x =1 2x = —1
1 )
XxX==- X = =—
2 2
_{—1 1}
S A
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5.53%¥ + 52 573X _ 126 =0

3% 4 25— _ 126 =
5.5%% + 2557 = 126 = 0

let y = 53*
1
57 +255-126 =0

5y2+25—126y_0

> =
5y% — 126y +25 =10
5y? =125y —y+25=0
S5y(y —25)—1(y—25) =0
(y=25)(5y-1) =0

y—25=0 , 5y—-1=0
y =25 S5y=1
1
y=3
since y = 53*
53% = 25 53% = -
' 5
53x — 52 531: — 5—1
3x =2 3x =—1
2 ~1
X == X =—
3 3
-1 2
5.5={33)

(vii) 513X + 5273* _ 126 =0

wiii) (x*+5)+2(x+3)-33=0
Eety=x+%

% 2
2 z
07 = (x+3)
y? = x2+xiz+2
1
yi-2=x*+5
(y?—-2)+2y-33=0
yi4+2y—-35=0

yE+7y—-5y—-35=0
yy+7=50+7)=0

b+ -5 =0
yv+7=0 , y—S:[_]
y==7 y=5

. 1
SI?‘ICE}-"=I+;
x+J_1€=_? . x+§=5
x? +1

—=-

> +1=-7x
x2+7x+1=0
a=1, b=7 , c=1
_ —(TE (7 —4(1) (1)
- 2(1)
—7+449—-4
- 2
—7+4/45
2
—74345

x2=Sx+1=0
_ —(—5)+/ (=5 —4{1}(1)

* 20)
5ty 25-4
¥ =
2
v = S+421
- 2
—71345 5i421
5= (28 1)
2 2
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1
Lety—x—;

o=

1
y2=x2+F—2

2

y2+2=x2+xi2
2(y2+2)—25y—17=0
2y +4—25y—17 =0
2y2—25y—13=0

2y?2 —26y+y—13=0
2y{y—13) +1(y—-13) =0
(y—13)2y +1) =0

y—13=0 2y+1=0
= =T
yi=_14 7=
. 1
S5incey = X %
1
x——==713
=

2 —-13x—-1=0
a=1 b=-=13 g¢= -1

(2 (x*+5)-25(x—3)—17=0

114

| —(-13) +/CI3Z —4(D)(-1)
= 2(1)

B 13++4/169+ 4
5= 2

~ 134++v173
=T
Now

==
Y=

I =]

i X 2
*.— 1 =1

x 2
2(x2~1) =—x
2x2—-2=—x
2x24+x—-2=0
a=2 b=1 =2

_ =0y (1)2-4(2)(-2)

N 2(2)
i -14+v1+16

4
-1417

- 4
5. 5 = IlE:\-ﬁ —li\ﬁ
WY g e g
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(x) 2x* —5x3 —14x* - 5x+2=0 y=5
Dividied By x* sincey = x +°
4 3 2
zx__SI__14x__5i+i—£ x"'i:; x+?1c:_2
x2 x2 x2 x2 | x2 7 2
2
1 2 x;l:% x24+14+2x=0
2 _ — — By =
2x" = 5x—14-5-+—5=0 202 + 2 = 9x X420 +1=0
, 2 1 2x?2—-9x+2=0 (x+1)?%=0

5 1 1
E(x +x—2)—5(x-|-;)—14=0

1
Lety=x+-—
x

072 = (x+2)

y? = x2+=+2

yP-2=x'+=
2(y2—2)—5y—14=0
2y? —4—5y—14=0
2y2 —5y—18=0
2y? —9y+4y—18=0
y(2y —9)+2(2y—9) =0
2y -9y +2)=0
2y—9=0 , y+2=0

2y =0 y=-2

_ (=9 (-92-4(2)(2)

*= 2(2)

9+ V81— 15

)
I+
2
(w2}
(93]

r=—1

Available at MathCity.org

Visit us @ YouTube “Learning with Usman Hamid”




Mathematics 10: PECTAA (2026)
Authors: Arshad Ali & Muhammad Usman Hamid

116

xi)(x+1(x+2)(x—4)(x—5)+8=0
[+ 1)(x—D][(x+2)(x—5]+8=0

[x2 —4x +x—4][x2 —-5x+2x—10]+8=0
(x?2 —-3x—-4)(x2-3x-10)+8=0

Let y = x? — 3x

(y—4)(y —10)+8=0

y*?— 10y —4y+40+8=0

y2 — 14y +48 =0
y>?—8y—6y+48=0
yy—8)—-6(y—-8)=0

(y—-8)(y—6)=0
y—8=0, y—6=0
y=8 , y=6

sincey = x? — 3x
x?—3x=28
x2—3x—8=0
a=1b=-3 c=-8

L3+ V(=3)? — 4((8)

2(1)
3++V9+32
X =
2
3+ v4l
x=—"0
2

Now

x2-3x=6
x2—-3x—-6=0
a=1 b=-3 c=-6

__(3)+ /37 —4s)

2(1)

3+9+24

= 2
3++/33

= >
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(xii)(x+3)(x+4)(x+5)(x+6)=-1
[(x+3)(x+6)|[(x+4(x+5)]=-1
[x2 + 6x + 3x + 18][x% + 5x + 4x + 20] = —1
(% +9x + 18)(x%? + 9x + 20) = —1
Let y = x? + 9x

(v +18)(y +20) = -1

y2 + 20y + 18y + 360 = —1
y2+38y+360+1=0
y2+38y+361=0
y?+2(»)(19) + (19)* =0

(y +19)2 =0

y+19=0

y=-19

Since y = x* + 9x

x%4+9x =-19

x249x+19=0

a=1 b=9 c=19

2 ) b (9 ~4(1(19)
) 2(1)

=G4 +81—76
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| EXERCISE ) 55 |

1. 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.
Solution

Distance (D) = 240km

Initial speed = x

A distance
Time=——
speed

Final speed = x-4

240
Ty=—

x—4

TQ-T1=2

240 . 240 — 9

x—4 X

Divided by 2

120 120

x—4 - x 1

120x—-120(x—4) __ 1
x(x—4) -

120x—-120x+480 1

xZ—4x

x2 —4x—480=0

x = 24

120x — 120x + 480 = x? — 4x

x%2—24x +20x—480=0

x(x—24)+20(x—24)=0
(x—24)(x+20)=0

x—24=0,x+20=0

, x =-—20

Speed cannot be negative, so the answer is 24 km/h

Available at MathCity.org
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2. Arshia and Ibrahecem complete a job together in 4 hours. If Arshia takes
6 hours, then find how much time will Ibraheem take?
Solution

Combined rate=§ ( Job )

hours

Arshia rate =

Let Ibraheem rate =%

Arshia rate + Ibraheem rate = Combined rate

1 1 1
6 x &
1 1 1
x 4 6
1 6-4
x 24
i 2
x 24
1 1
x 12

x = 12 hours

) ] Visit us @ YouTube “Learning with Usman Hamid”
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3. One pipe fills water in 5 hours, another in 8 hours. Second pipe closed after 2
hours. Find the total time.
Solution

1% pipe rate = = (mnk) 2" pipe rate =%

hour

Assuming they start together, and g pipe closed ofter 2 hours

(1+1)x2—(8+5)x2
5 8 \ 40
13

= (Filling rate)

Remaining work:

13
— s
20

20-13

20

20

Time for 1* pipe to finish rest

= 1.75 hours
Total time = time for both pipe + time for 1* pipe
= 2 hours + 1.75 hours
= 3.75 hours

= 3 hours 45 minutes

) ] Visit us @ YouTube “Learning with Usman Hamid”
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4, Huria can complete a project in 12 hours by working alone. If Abdul Hadi join
her and they finish it together in 5 hours, how long would it take Abdul Hadi

to do the project alone?
Solution

. 1 ob
Huria works rate = — ( ] )
12 hour

Combined work rate =%
let Abdul Hadi time rate x, so
Abdul hadi rate =%

Huria works rate + Abdul hadi works rate = combined works rate

1 1 I 60

27T:"5s B="y

1 1 1

== x = 8.57 hours

X 5 12

{ =5 )

— = x = 8 hours 34 minutes
x 60

1 7

x 60

Visit us @ YouTube “Learning with Usman Hamid”
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5. Two cars start from opposite towns and hecad towards cach other. The distance
between them is 240 km. One travels at x km/h and the other at (x + 10) km/h.
They meet after 2 hours. Find the speed of each car.

Solution

Total distance =240 km

Relative speed = x+(x+10)

= 2x+10
Time =2 hours
Distance = Speed X Time 2x =110
240 = (2x +10) x 2 x =055
divided by 2 dpeed of car A =55 km/h
120 = 2x + 10 speed of car B=55+ 10
120 — 10 = 2x =65 km/h

) ] Visit us @ YouTube “Learning with Usman Hamid”
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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?
Solution

Rashid rate = %

combined rate = i

let the helper time x, so
. 1

helper time rate =—

X

Rashid rate + helper rate = combined rate

LR
1 RS TR |
x 4 6
1 6-4
x 24
L 2
x 24
1
x 12
x =12 days

) ] Visit us @ YouTube “Learning with Usman Hamid”
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7. Ishmal runs 10 km in 2x

of x.
Solution
distance (D) = 10km

time (T) =%

speed = 8 km/h

distance = speed X time

2x

x +4

124

hours. If her average speed is 8 km/h, find the value

10=8 x — 40 = 6x

10(x + 4) = 16x %:x

10x + 40 = 16x x = 6.67

40 = 16x — 10x

8. Fahad runs 600m at a certain pace, and then doubling his pace, does another

600 m. If he took 2

2

In metres per seconds.

Solution

first part :-
distance =600m
speed =X

600
time (t1) = =

second part:-
distance = 600m

speed = 2x

. 600 300
time(t;) = - x

total time = 2.5 minutes= 150 second

t1+t,=total time
600 300

—+=—=150
e X

600+300 — 150

900 = 150x

X =6m/s

Available at MathCity.org
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9. A cyclist travels 30 km at a certain speed. If the speed had been 5 km/h faster,
the journey would have taken | hour less. Find the speed.

Solution

distance = 30km

new speed = x+5

o . 30
original speed = x time =—
x+5
: 30
time = —
X
30 30 _
: 3 xX+5

30(x+5)—30x
x(x+5)

=1

30x + 150 — 30x = x% + 5x

x*4+5x—150=0

x%+15x—10x—150=0
x(x +15) —10(x + 15) =

(x+15)(x—10) =0
x+15=0 )

x = —15 (reject)

Available at MathCity.org
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[Review pxorcise S0

1. Four possible answers arc given for the following questions. Choose the correct

answer:
2x—1
x+4

(i) The expression is:

(a) a polynomial

{¢) a numerical fraction

“() an algebraic fraction

(d) an equation

(ii) Lowest form of LR is:
12ac
Sabe 3abe 185 3
. ek dy —
(@) = W - © @ 3
(iii) Lowest form of 1oxya is:
iz 2 (©) w7z @ 2=
(iv)  Simplified form of 3x5+1 -+ 2x5+3 is:
5x+4 5x+4 S5x+4
d) Sx+4
(@ 0 ) : © 5 (d) 5x
. . xz = ‘Ir-’2 .
(v) Simplified form of - (x—y) is:
B o o
(a) (x+y)’ (b) x* +7 (c) x—y W o2
(vi) (x* — ) + (x — ») in simplified form is:
(a) x> —xy+2? Z+xy+1v? () x2—)? (d) x> +)*
. : 5 1- |
(vii)  An equation of the form 2o E 2 s called:
x 3 6x
(a) radical equation (b) reciprocal equation
fractional equation (d) exponential equation
(viii) An equation of the form 5" +64:57"—-20=0 is called:
(a) radical equation exponential equation
(c) reciprocal equation (d) fractional equation
1X Roots of y* — 24y + 128 = 0 are:
¥
(a) 8,-16 8,16 (c) &, 16 (d) -8,-16

(x)  Lipear factors of 3x*+ 10x 4+ 3 =0 are:
Y (x+3), 3x+1)
(©) (x—3), Bx+1)

(b) (x+3), Bx—1)
(d) (x=3), Bx—1)

126
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2. Reduce the following to the lowest form:

A x=Tx+12
x> —6x+9
Solution
(i) xZ-7x+12
x2-6x+9

x%2—4x-3x+12
x2-3x-3x+9

x(x—4)-3(x—-4)
x(x=3)=3(x-3)

_ (x=4)(x-3)
 (x-3)(x-3)

_x—4

~ x-3
3. Simplify:

: 5 1

1 —
() x*+x—6 2x"—Tx+6
a’—(b—c)’ " a—(b+e)
(a+b)y’ —¢c> (a-b)-¢

(1i1)
Solution

(i)

5 1
x24+x-6 2x2-7x+6

5 1

x243x-2x—-6 2x2—-4x—-3x+6

5 1

x(x+3)=2(x+3)  2x(x—-2)-3(x-2)

x> +3x-18

i
) Tx—21

(i) x2+3x-18
7x-21

_ x%*+6x-3x-18

T 7(x-3)

_ x(x+6)-3(x+6)
B 7(x—-3)

_ (x+6)(x-3)
 7(x-3)

x —27';172 +3x49
=9  x+6x+9

(i1)
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- (x+3)(x=-2) B (x=2)(2x-3)

. 5(2x-3)—(x+3)
T (x+3)(x-2)(2x-3)

0 10x—-15-x-3
C (x43)(x-2)(2x-3)

B 9x—-18
C (x43)(x=2)(2x-3)

_ 9(x-2)
T (x43)(x=2)(2x-3)

_ 9
 (x+3)(2x-3)

oy X3-27  x%2+3x49
(i) =5=—+=

x“-9 x“+6x+9
_ (x=3)(x%+3x+9) | x%+3x+9
T (x-3)(x+3) " x243x+3x49
_ (x%43x+49) | x%4+3x+9
T (x43) O x(x+3)+3(x+3)

_(x%43x49) | x%+3x+9

(x+3)  (x+3)(x+3)
_ X%43x49 _ (x+3)(x+3)
T (x+3) x%+3x+9
=x+ 3

a%-(b+c)?
(a-b)2-c?

a?-(b-c)?
(a+b)2—-c?

(iii)

_ la=(b=0)][a+b~c]
B (a+b-c)(a+b+c)

[a=(b+c)][a+b+c]
(a=b-c)(a—-b+c)

_ (a=b+c)(a+b~-c)
B (a+b-c)(a+b+c)

(a=b-c)(a+b+c)
(a=b-c)(a-b+c)

=1
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4. Solve the following equations:

(i) x*—-16x*+63=0 (i) 4x*—16x*+15=0
(i) 3*-12:3"+27=0 (iv) (x2+l2]—3[x+l)—2=0
X X
(v) [.t2+l2]+(x+%J=4 vi) (x+9)x-3)(x-7)(x+5)=385
X
(vii)  (x— D(x—2)(x + 5)(x — 8) =360
Solution
(i) x*—16x2+63=0 (i) 4x*—16x*+15=0
Let y = x? let y = 2%, 9% =x*
y*=x* 4y — 16y +15=10
y2—16y+63=0 4y? =10y — 6y + 15 =10
y2—9y—7y+63=0 2y(2y—5)—-3(2y—-5)=0
yy—9)—-7(y —9) =0 2y —5)(2y —3) =0
-9 -7)=0 2y—5=0,2y—3=0
5 3
¥-9=0 , y-7=0 Y=3 £ F—%
> i 2 _ 32 7. .3
Y=9 y=7 - R
- e p— cu g
Sincey = x FEE L XS
2 = 2 = = : E = E E
X~ =9 . =i x—iﬁxﬁ,x iﬁxﬁ
x=%43 x=+7 x=t2  x=12
_[4¥0 .3
5.5 = {+3,+7 s.s={+2,+>

) ] Visit us @ YouTube “Learning with Usman Hamid”
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(iii) 32*—12.3*+27=0
Lety = 3% , y2 =3%¥
y:—12y+27=0
y2—9y —3y+27=0
yy—=9)-3(y-9 =0
y=9y-3)=0
y—9=0,y—-3=0

y=9 y=3

(iv) (xz+xi2)—3(x +£

1
lety = x+-

(y*=2)-3y-2=0
y2—3y—-4=0
yi—dy+y—-4=0
yoy-4)+1(y-4=0
y-4@+1)=0

y=4, y=-1

)-2=0 | ...,

x’—4x+1=0

g = ZENE 24
2(1)

_ 4+viE—4
a 2

41V12
X =
2

2(2+y3
o (21v3)

- —(1) £,/ (1)2-4(1)(1)
2(1)

—1xv1—-4
2

_ —1+V=3
-2

5.5={2 iﬁ,%“q}
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1
Lety = x-l—;

yi-2=x2+=

y2+y—-6=0

y=-3

(v) @F+ﬁ)+@w&)=4

1
2

yP—24y—-4=0

y2+3y—-2y—-6=0
yy+3)-2(y+3)=0
+3)(y—-2)=0
y+3=0,y-2=0

y=2

x24+3x+1=0

—(3)1y/(3)*—4(1)(1)

2(1)
—3++9—4
I:
2
—3+45
X = A
2

y =2
=

xX+= =3
X

x2—=2x+1=0

¢ = ZCAE 4O

2(1)
2444 _ 2440 _2
. a 2 2
=1
—3++5
55 = 1,T
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(vi) (x+9)(x—3)(x—7)(x+5) = 385
[(x +9)(x = 7)][(x —3)(x +5)] = 385
[x?2 —7x 4+ 9x — 63][x? + 5x — 3x — 15] = 385
(x? 4+ 2x — 63)(x? + 2x — 15) = 385
lety = x% + 2x

(v —63)(y —15) = 385

y? — 15y — 63y + 945 = 385

y? — 78y +945-385=0

y? =78y +560 =0

y2 =70y — 8y +560=0
y(y—70)-8(y—70)=0
(y-70)(y-8)=0

y—=70=0, y—-8=0

y=70 y=28
y =70 y=80
x? + 2x = 70 x*+2x =8
x2+2x—-70=0 x*+2x-8=0
_ —(2£/(2)2—-4(1)(-70) x*+4x—-2x—-8=0
2(1)
s EEENAL2ER x(x+4)—2(x+4)=0
2
= 2LV (x+4)(x—2)=0
2
x=—2iv'4><?1 x+4=0 , x—-2=0
2
_ 22071 x=—4, x=2
2
x= —1+7I S.5 ={-4,2,-1++71
) ] Visit us @ YouTube “Learning with Usman Hamid”
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y =128

lety = x?—3x

(v + 2)(y — 40) = =360

y2 —38y+280=10

y=10

(vii) (x—1)(x—2)(x+5)(x —8) = —360
[(x = D(x —2)][(x +5)(x —8)] = =360
(x? — 2x —x + 2)(x? — 8x + 5x — 40) = —360

(x? —3x + 2)(x? —3x — 40) = —360

y? — 40y + 2y — 80 = —360
y?—38y—80+360=0

y? —28y—10y +280 =0
y(y —28) —10(y —28) =0
(y-28)(y—-10)=0

y—28=0 , y—10=0

x? —3x =28
x?—3x—-28=0
x>?—7x+4x—-28=0
x(x=7)+4(x—-7)=0
(x—7)(x+4)=0
x—7=0, x+4=0

x=7 x=—4

x2=3x =10
x2-3x—-10=0
x2—-5x+2x—10=0
x(x=5)+2(x=5)=0
(x=5)(x+2)=0
x—5=0, x+2=0

x=5 x=-2

S.S={-2,-4,5,7}
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3 Ahmad takes 2 hours to paint 50 glasses. Faiza takes 2 hours to paint 45 glasses.
Working together, how long should it take them to paint 150 glasses?
Solution

Ahamd works 2 hours = 50 glasses
Faiza works in 2 hours = 45 glasses
Total glasses to be paint = 150
Time taken working together =7

Combined rate = ahamd rate + faiza rate

n work work

time time

50 45
=— 4+ —
2 2

=25+ 225
Combined rate = 47.5 glasses

total work

Time taken together working = :
combined rate

ad 150

T 475

= 3.16 hours
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6. A tap can fill a tank in 6 hours. Another tap can fill it in 9 hours. If both

taps are opened together, how long will it take to fill the empty tank?
Solution

Time for tap A to fill the tank = 6 hours
Time for tap B to fill the tank = 9 hours

Total time whrn both are open=7?

1

Work done by Tap Ain 1h = =

Work done by Tap B in 1h = =

9
;3
Total work per hour = a + =
1 3 . 2
= =— 4+ —
T 18 18
1 5
T T
18
T = == 3.6 hours
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4 Maham bought a certain number of toys for Rs. 300. If each toy had cost
Rs. 5 less, she could have bought two more for the same amount. How many
toys did she buy?

Solution

Let x be the number of toys maham originally bought
The orignal price per toy= %

If the price were Rs.5 less,

The new price = E'xﬂ -5

At this lower price, she could buy x+2 toys for same Rs.300

(x+2) (32 -5) =300

3””"—5x+5;ﬂ— 10 = 300

30{}—5x+iﬂ—10—300=0

—5x24+600—-10x=0
—5(x?—-120+2x) =0
x?+2x—-120=0
x?+12x —10x — 120 =0
x(x+12)—-10(x+12) =0
(x+12)(x—10) =10
¥+i12=08 , x—10=0
x =-=12 x =10

(x = =12 reject)
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