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Fractions in which the numerator or denominator or both are algebraic
expressions are called algebraic fractions.

Example % A atiel % ni

; 5 are algebraic fractions.
X< +3 a” +3a+2

Algebraic fractions can be reduced, added, subtracted, multiplied
and divided according to the same rules that govern arithmetic
fractions.

Reduction to lowest terms

When the numerator and denominator of an algebraic fractions do not have any
common factor except 1, the algebraic fraction is said to be expressed in the
lowest terms.

To reduce an algebraic fraction to the lowest terms, take the following steps.
Steps 1. Factorize the numerator and the denominator.

2. Cancel the factors that are common to the numerator and the
denominator.

2
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Alternatively,
4 oBx? 2B, xd
3 1 x
= —X ’ - !n}m
5 x3—2 xn xn—m
LB
D
2a°h 2xaxaxb a a

(ii) — = — '
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Alternatively,

(iv)

F
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Addition and subtraction

If algebraic fractions have the same denominator then add or subtract the
fractions as follows.

R —_
—_
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—
ey

b
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a+c \

a-c
b

o | Q

o O
oyl flo!

To add or subtract algebraic fractions that do not have the same
denominator, first find the LCM of their denominators and then proceed as

in arithmetic.
a+jy_Mbd+m+cxwd+dyzwxdkﬂcxm_
bid bd bd
| .2+£:ad+m: 'Ewgzad—m:
L I 4 ba b a . bd

Examples (i) : = gl WAl B
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5 +x—6=5+x#6:x—1

(ii) =1\
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iv — = — - :
(]x2—4 4 x?2 g e Bl -2) Xx +2

13 +24 _13xy+24xx _13y+24x

(v)
AR Xy Xy
_ 3a 8a 3ala-5)-8ala+5) 3a2 -15a -8a? -40a
(vi) < = =
a-th, a5 (a +5)(a—5) (a +5)(a -5)
0 —5a’-55a L Oala+ll) -5ala +11)
(a +5)(a-5) W5~ a? -25

Multiplication

To find the product of two algebraic fractions, multiply the numerator of one by
the numerator of the other and the denominator of one by the denominator of

the other. Then reduce the fraction to the lowest terms.

ax¢ ac

. whereb=0,d#0
bxd

W C
SR R
h d

S 5 g absl 5 =2a2x3b2><5
5a° 4ab 1 5q3 4ab 1x5a® x4ab
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 Bxaxaxax2x2xaxb
L. 3b .
¥ O0vaxa 9a2
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(i) 3a+12 - 3(a+4)xaxa
a? a2—16 axaxaxax(a+4)x(a-4)
3 3

Bl i

Division

To divide one algebraic fraction by another, multiply the first by the reciprocal of
the second.

gad

EI~--:--_‘:;=f~ﬂ~i->< ——— . wWhereb#0,c#0,d#0
b d b ¢ be

e . Ll b S i
ExamplesSilllisatiees = ~—— X 24
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_2(x+2)(x-2) 3(x+3) _6(x +2)

(x +3)(x —3) X -2 (x —3)

2 Pdwaxaxa
X — ok

axa 2 %D

Solved Examples

a+3_ 4 :
2a+8 a2 -16

EXAMPLE 1  Simplify

Solution 2a+8 =2(a+4)and a® -16 = (a + 4)(a - 4).
the LCM of the denominators =2(a + 4)(a — 4).
ars 4. _(a+3)a-4)-4x2 a*-a-12-8
2a+8 G gt S@rdEars. 2o+ a—1a)

3 a?-a=20 _a2+4a—5a—20
 a+d)a=1) e Dla )
_ala+4)-5(a+4) (a+4)(a-5) _ a-5 :
 a2(asd)a—ANEin 2(atd)la=4)s 2(a=—4)

EXAMPLE2  Simplify x+1 2(x+05) 9 5x + 6

9 12
Solution The LCM of 4, 9 and 12 = 36. .
x+1_2[x+5)+5x+6 ~9(x+1)-4x2(x +5) +3(5x +6)
4 ) 12 36
o 9xi+ 9 -8l @i lox +18 " 16X ~ 13"
36 36
1 3

EXAMPLE 3 Simpli + — :
pfyx+2 2x +4 x? ;+2x

Solution 2x +4=2(x+2)and x2 +2x = x(x +2).
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the LCM of the denominators = 2x(x +2).
X i 1 i o X )¢ 1 3

Xx+2 2x+4 x2+2x=x+2 2[x+2]_x(x+2}

| Dokt — 3% 2 _2x2+x—6

—

2x(x +2) 2x(x +2)
SO LAk 8% 6 2x(x'+2) - 3(x +2)
S (X1 2) - 2x(x +2)
ReE2)(2x=3) 2x -5
k2 2x

x+4 X+5

EXAMPLE 4 Simplify — ~ap :
x“+bx+6 x“+4x+3

Solution x2 +5x +6 = x2 +3x +2x +6 = x(x +3) +2(x +3) = (x +3)(x +2).
x2+4x +3 = x243x+x+3 =x(x +3)+1(x +3) =(x +3)(x +1).

the LCM of the denominators = (x +1)(x +2)(x +3).
xX+4 X +5H xX+4 X +5

—

e (0 a3)x +2)  (x +3)(x +1)
5 (x +4)(x +1) —(x +5)(x +2)
(x +1)(x +2)(x +3)

2 (x2 +5x e 7] 0)
(x +1)(x +2)(x +3)

:x2+5x+4—x2—7x—10= -2x —6
(x +1)(x +2)(x +3) (x +1)(x +2)(x +3)
—2(x +3) -2

EE ) (x D +2)

a2+6a+9x ey |

EXAMPLE5 Simpli :
i 2a — 2 a’®+4a+3

a2+6a+9x o 1 =a2+2xax3+32x (a+1)(a-1)
2a-2 a’+4a+3 2(a-1) a?+3a+a+3
_ ([End g @ tla-1)
2(a-1) ala+3)+1(a+3)
_(@+8)® (a+lla-1) _a+3
2(a-1) (a+3)(a+1) 2

Solution

x2 +7x+12;x2 +9x+18.
x2 .25 x2 ~7x +10

EXAMPLE 6 Simplify

x2+7x+12  x2+9x+18 _x%+7x+12 x®-7x+10
x* -25 x2-7x+10 D5 x2 +9x +18
_:»c2 +4x +3x +12 xxz —-5x-2x +10

i 5 € x2 +3x +6x +18
o x(x +4)+3(x +4) e x(x —5)—2(x -5)
(x +5)(x —5) x(x +3) +6(x + 3)
e (x +4)(x +3) % (x =5)(x—-2) i (x +4)(x-2)
(x +5)(x =5) (x+3)(x+6) (x+3)(x + 6)

Solution
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)
EXAMPLE 7 Simplify( . i iV ]of e
x“+6x+5 x%2+Bx+4 x3 —7x?
Solution x2 +6x+5 =x2 +5x +x +5 = x(x +5) + 1{x +5) = [x +5)(x +1).

x2+5x+4=x2+4x +X+4=x(x+4)+1x+4)=(x+4)(x +1).
the LCM of x2 +6x +5and x2 +5x + 4 =(x +1)(x + 4)(x +5).

4x & 3x & 4x 5 3x _ 4x(x +4) -3x(x +5)
x2+6x+5 x245x+4 (x+B)x+1) (x+4)x+1) (x+1)(x+4)(x +5)
_4x2+16x—3x2—15x_ g g
b= M3 o (x +4)(x +5)  (x +1)(x +4)(x +5)
& x(x +1) o X :
% (x +1)(x + 4)(x +5) i (x +4)(x +5)
{ AN e IV ] e i X (x +4)(x — 4)
of — of
X“4Bx+8" x*iBx+4 x3Z7x% (x ¥4)(x +5) %4 (c27)
L X x(x+4](x—~4]
(x +4)(x+5)  x2(x-7)
xX—-4

= e Bl o7]

Remember These

1. To reduce an algebraic fraction to the lowest terms, factorize the numerator and the
denominator and cancel the factors which are common to both.

g %, L _avC g Sl g

D b n b b
3'E+£=ad+bc dg__£=ad—bc

D d bd Boad bd
4.Exfzaxcz-—c,wherebio,di{).

D .d ‘hxd
5.9—+£=Exg-=a—,whereb¢0.c¢0,d¢0.

Doob e s

1. Reduce the following to the lowest terms.

4 8: 2 . Die
i) 24x2 (i) 20a”b (i) 2::2923 (1) 25a czd
4x -25a%hb S8x<g -30ac“d
Byt & 2
(v) ;Hyz =g la 2] (vii) 26 ok (viii) ;‘ nx
xX“ -y 15ala - b) x“-4x+4 x“-b5x +6
2 2
(ix) t; +7a+6 (%) 2m2 +5m +3
a“ +10a +24 4m“ -4m -15
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5. Divide and reduce to the lowest terms.
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x
a’+a-6 a +2a-15

m? +5m +6 ¥

2. Express each of the following as a single fraction.
(i) :—3-+§ (ii) 15 - 3 (iii) & + 6 (iv) 3 + :
& X , 2m -2m a-6 6-a B 10
4 1 i 3
(v) = - (G (vil) — L (vitl) —— — —
D ~Zx e SR | %8 x% .9 8x+9 x°+3x
3. Simplify:
) 3x -8 ¥ 1 (i) Ay + gl (i) x+7Fx~5
x2-16 x+4 a2t Dm -3 R
1 2 : 5 8
(iv) . 2 e V) 2x+4 5 2;»c+ (m]l_ .
Dy L BEM -3 X“4+H5x+6 YRR L st T X%+12 X0 X X
(vii) 3 ok 2 x2+3 (viid) m-—-2 2;11—1 s 22
il e = < -1 m?-3m m°+3m m<*-9
2 3 2 T +2
(ix) T Fier s (x) 5 L — 2m
T L e DX+ 0 m®+1lm+30 m“+9m +20
4. Multiply and reduce to the lowest terms.
2 2 D e O v 2
i) 10x x15y Py [ii)x 16Kx+3 (iid) 2(1 b Zxatzwb
25_@,;3 Dk % BHEIg S 1k a“+2ab+b“ a“-ab
. a-3 a’ +5a+6
(iv)

2m? -8

a-3_ 9-a’

) Zhe> () Lo o
Y oy 3a 6a m<+2m-3 m<“-3m+2
6. Simplify:
2 o
(n( - )+fi~ [ﬂ][ SR Jof
Srm- -4m.J/-i8m 2-x 4-x %
ANSWERS
: 2
1. (i) 6x (ii) e (iii) o (iv) . ( ]—m—x o (Vi 5@ - b)
-9 X awl m + 1
i) X — L X — L a+ 4 \ i 2m -5
8 9 6+ Xx 8x2-~9 3x +1 ; -3
= Rt vi (viii)
2 ) X ) m LR gROL 1 M 18x i) (x + Dix + 2) Iy x-3 l 3x
2x — 2) 1 17x -1 5 4
. )
B L (x + 4)(x — 4) 2m+3 . i) (x - 3)(x + 2 . (x + 2)(x + 3)(2x - 1) . (x + 2)(x + 4)
2
x“-5x-3 2 3m +1 : bx + 16 m+ 8
hot x93 3 x+1 Do m(m + 3) 5 (x + 2)(x + 3)(x + 4) (m + 4)(m + 6)
9 x+4 b a+ 2
5 — i iii) — (i
4{i}y “]x- ( }a V1(a-2]{a+5)
“ 2
12 3a 1 17 X
. — il) —— iii) — 6. (i) — (ii)
5(1]5!:’4l (ii) ia ) ( ]2 {]20 ( 3¢ — 2)

f‘f
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Revision Exercise 5
1. Find the following products.

(1) (x +y)(x +2) (ii) (x +4)(x —1) (iii) (a +3)(a —-7)
(iv) (m - 2)(m —n) (v) (3x — 4y)> (vi) (2a —3b + 4c)*
2. Factorize:
(1) 4(c—1) +x(x—1) (i) 9x“+ 42 xy + ﬁ]r‘é}yr2 (iii) 16a* —81 (iv) 9x 2 +37x + 4

(v) 12a® -7a-12 (vi)12a% +7a-12 (vii) 3x2 —11x +6 (viii) 5 —14x —3x?2
3. Evaluate:

2_ 2 & 25 2
) (6732)-(6720) (i) 15.9%x15.9-4.1x4.1 (i) (788)5 - (4.58] of Rs 2.40
13452 15.9-4.1 12.26
4. (1 Ifa+—1—~:4.pI‘DVEthata2+L=14anda4 +L=194.
a i -
(ii) Ifz—mlu—*? prove that z2 +L=50.
22 472

B.. auli) Ifehtb+6 =33 and a” +b” Fa*= 20 prove that ab + bc + ca = 0.
(ii) fa+b+c =10 and ab + bc + ca = 25, prove that %+ b+ e =150;
6. Find the HCF and LCM of the following.

(i) 40a2b2x3y3,50a5b5x4y4 and 60a3b3x5y5
(ii) 8(2x —1),12(4x2 —1) and 20(4x 2 — 4x +1)

7. Reduce the following to the lowest terms.

. 8la’b?(a® -6ab +9b?) b8 dabil 4b)(a —3b)
(1) 3o gra (1) 9 2
27a:-ht —8lah a“ -5ab+6b
8. Simplify the following.
) i . [iila—b+a+b (1id) 2a+3b 2a-3b
X+y x-y a+b a-b 2a-3b 2a+3b
2 2 O i g ). 2
(iv) _|_ L . +y2 [V)x2 24x+144x X -3 (vi) :13 811:; S
X x+y y? ri- 186 12 a® —9a<b a+Bh
on el | e
+y x y ol X
ANSWERS

1. (i) x2 + x(y + 2)+ 2y (ii) ¥218c-4 ()a”-4a-21 (v m?—(2+nm+ 2n  (v) 9x2 - 24xy + 16y2

(vi) 4a? + 9b? + 16¢2 —12ab — 24bc + 16ca ’
2. (1) (x -D(4 + x) (ii) (3x + 7y}2 (ifi) (4a2 + 9)(2a + 3)(2a - 3) (iv) (9x + D(x + 4) (v) (3a - 4)(4a + 3)

(vi) (4a — 3)(3a + 4) (vii) (Bx — 2)(x — 3) (wviii) (b + x)(1 — 3x)
3.(i) 12 (ii) 20 {iii] Rs 8.40

6. (i) HCF =10a?b?x3y" and LcM = 600a®bPx5y® (i) HCF = 4(2x — ) and LCM =120(2x - D*(2x + 1)
7, (i) 3(a - 3b) (ii) a-2b | |

5. 9 9 .2 s 2
8 )= 2”"2 (i) 2["12 +2] (iii) 224“b 5 (V) Y il Wl et
X" - a“-b 4a“ - 9b X+Y 2y
o
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