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To simplify a numerical fraction, you cancel any common factors of both the numerator and the denominator to

write it in its simplest terms.

In the same way, to simplify an algebraic fraction, you cancel any common factors of both the numerator and the

denominator. Factors can be numbers, letters or brackets.

~

Example 211

Question
4agb?  9c?
Simplify —— = .
i 3c? 2a°b
Solution

2, 3, g, band ¢ are all factors
of both the numerator and the
denominator, so these cancel.

2 p 3
4szx 9ct _,‘H’blegl’?z_@

32 2a%b Zezxztr_g.li_ a

.

simplify algebraic
expressions

expand brackets
factorise algebraic
expressions.

Example 21.2

Question
x2+x
Simplify —————.
MY T 3

Solution
As it stands, this fraction cannot be cancelled.

First, both the numerator and denominator must be factorised.
x2+x x4}
X2-2x-3  (x-3)x+T)

X
S (3)

{x+ 1) is a factor of both the numerator
and the denominator so it cancels.

“

Note

Errors often occur by
cancelling individual terms
Only factors, which can
be individual numbers,
letters or brackets, can be
cancelled.

Adding and subtracting algebraic fractions

To add and subtract numerical fractions, you first write all the fractions with a common denominator. In the same
way, to add and subtract algebraic fractions, you first write all the fractions with a common denominator.

Example 21.3

Question
x+3 x-3
2 3

Simplify

Solution
The common denominator is 6.
So (x + 3) is multiplied by 6 + 2 = 3 and (x — 3) is multiplied by 6 + 3=2.
x+3 x-3 3(x+3)-2(x-3)
R
_3x+9-2x+6
=
SalS
e

“

\

Note

Do not miss out
the first step. Most

errors occur because
of expanding the
brackets wrongly.

The procedure is still the same when the denominators involve
algebraic expressions as shown in the next example.

Example 21.4

Question

3 2
Simplify ————.
P T
Selution

The commeon denominator is x(x + 1).
50 3 is multiplied by x(x + 1) + (x+ 1) = x and 2 is multiplied by
wx+ 1)+ x=(x+1)

3 2 3x=2x+70)

x+1 x x(x+7)
_3x-2x-2
h #x+1)
_ x=2
_x(x-rl)
N
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Chapter 22 - Indices

Simplifying algebraic expressions using indices

Indices can be used with

algebraic expressions, as well as with numerical expressions.

Youknowthat axaxa=a* and axaxaxaxa=a

So, Prai=laxaxa)xlaxaxaxaxa=a
The indices are added at w gt = gt = gt
Similarly adlrat=laxaxaxaxa)+(axaxa)
Axgrgxarxa
Ry
=axa
4
C N

The indices are subtracted

af+ =gt g?

The rules for multiplying and dividing numbers in index form can also be
applied to algebraic expressions.

These are the general laws for indices.

a.lﬂ' W aJI =ﬂm+Jl
art s git=gmr
Using the first law, you can

This is the same as

see that P =gl xa?xagl=ag? iz gb

{ﬂ.}}% =ﬂ3xﬂ =gt

This gives another general law.

(aJr]m' - a"”(ﬂ

Using the second law, you can see that aral =g =g

But arai=1

This gives a fourth general

a’=1

These four laws can be used

law.

to simplify algebraic expressions involving indices.

Example 22.1

Question

a 3gZxda? b %

Solution

a 3o’xdo*=120°

b =3

¢ (2x¥)% =162

12ab5 x 3a2b _ 36a%b%
2a3b? 2a3b?

= 18a%2

= 18k%
e 4a’+3a

\

Simplify these expressions where possible.

3 ]
€ (2x¥)1 d % e 402+ 3a3
a

The numbers are multiplied and the indices are added.
The numbers are divided and the indices are subtracted.

The number is raised to the power 4 and the indices are multiplied.

First, simplify the numerator by multiplying the numbers and adding the
indices for the @ terms and the b terms separately.

Then divide the numbers and subtract the indices for the o terms and the
b terms separately.

Remember that a® = 1.

This expression cannot be simplified.

The terms are not like terms so they cannot be added.
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Using the laws of indices with numerical and algebraic expressions

You have met these laws of indices.

A g = gmta
aM - g = gm-n

{ﬂ- .u].lrr = ghEm

a'=1
a = _|II
a
1
a' = :.II'E
These laws can be used together to simplify expressions involving numbers
or letters.
Example 22.2 \
Question Solution ;
Write each of these as a single power of 2, a HZ=01x27=27
where possible. -
a 242 b [%ff}zJ.zi) =25
PP 1 15
b [‘E} € 23+37_2"3-73
c 3. 231 d 23+ 24 These powers cannot be added.
2 3 3 3
d 25+ e 8 =[23:|]_23"‘I 24
3
= 3 3
o8 f 2 47 =B x (227 =23 x23=26
f23x42 g P"x4=2"x(2WP=2"x26=2""
g 2nx43
“\
Key points \
The laws of indices:
& g"xg"=g""
n;n +ﬂﬂ _ Gm—ﬂ
™ ':an)m = GI"IK.I'.H
e g0 =1
o gn-L
—
1
& Q= £||'E
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Revision questions
1.

4
Simpli fy — X %

Write as a single fraction inits simplest form.

1 2
x+2 3x-—1
3.
ab b?
Simpli fy 5
4,
Write as a single fractioninits simplest form.
1 1
x  x+1
Simplify.
> 3+x
9—x2
. Write as a single fractioninits simplest form.
1 1
y—1 'y
7. 3
212+22=3)
Find the value of £.
8.
27x12\-=
Simplif 3
Plify | <543

FOCUS



www.focuscollege.lk +94 74 213 6666

9.

64x6\-21
Simplify fully (25;] 2

10.

Giventhat 4%¥+3 = 16x 2%

find the value of k.
Show yourworking clearly.

11. 25= 125&:

Find the value of k.

Find the value of (64x4)?:5 x 4x—2.

FOCUS



