ALGEBRA

Simplifying algebraic expressions

Learning Outcomes and Assessment Standards

Assessment standards
(LO2 AS11.24 (b))

Overview

In this lesson you will:

e Revise Grade 10 Algebra.
e Multiply and divide algebraic fractions.
e Add and subtract algebraic fractions.

A. Simplification of fractions

Rule
e Factorise the denominator
e Factorise the numerator
e Cancel the common fractions

Prior knowledge examples

Simplify the following:

x’-x-6
1. -9
% Factorise numerator and denominator
H=3)x+2)
~ e=3)(x +3) Cancel
= f:g This is the simplified form
Pitfall
P 3
=9 fc *2 does not cancel to give ’;Jrg = —%
_(x_; o) One cannot cross since one cannot cancel over a term.
_x+§ cancel over terms! That is why we factorise the expression
g, first and then cancel common factors.
_x+2
-3 ’
2 2(x \ 2)(x+ 1) + 3( -12) Take out the common factor (x — 2)
’ 6x>+13x-5

_ =-2)2(x+ 1) + 3]
(Bx-1)2x+5)

_ (x-2)2x+5)

T (Bx-1(2x+5)

_ (x-2)2x+75)

T (3x- De+5)
_x=2

T 3x-1

Distribute and simplify in the square brackets

Cancel

'// 2
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Example 1

VA 2R
2x% + 2ax - 3xy - 3ay
2x2 4 3xy — 9y?

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

(2x = 3y)(x + 3y)

_ (x+a)2x=3yr

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

_x+a
T x+3y

Example 2
2x*-x-3

(Factorise numerator by
grouping in pairs)

(Take out the common factor

(x + a) in numerator and cancel)

(Additional practise for you)
3 -x-4 . 2x+2

X +x 6x2-17x+12 °  x?
2x-3)x+1) . x+1)(3Bx-4) 2

x(x+1) (2x-3)3x-4) "|12x+ 1)

2T e Be=d)
ShT) 2= 2l )

=X

Important facts to remember:

232+ Z?x -3xy- 3a[y

(Cancel)

2x% + 3xy - 9y?

_ x(2x = 3y) + a (2x - 3y)
T (2x-3y)-3y)

2%=3y)(x + a)

42%=3y)/(x + 3y)

_x+a

x+3y

‘/\ 7o turn the + sign

Factorise

into a x sign, we
reciprocate the
fraction.

since (y - x)? = (x - y)?

andx+y=y+x,

x+y
SO we see thatm—

(x-y)?
(y-x? "
but%=—1

and 1

1

To change the sign of a fraction, we simply remove the negative, so

p—-q -(g-p) 1

qg-r  (q-p)

Example 1

x2—6x+8x3+x
3x+9 2-x

x-Da=2)  _x+3

= X

36e+3)
x-4
3

=2

Example 2 (For you to practise)

4-9x?
6x2—x—-2
~(2-3x)(2 + 3x)

Bx-2)2x+1)

N —3%5(2 + 3x)
T Bx—2)2x+1)
(=1)(2 + 3x)
2x+1)
_—2-3x
2x+1

(2-3x) _ -(Bx—21_

[Since G2~ G -1]

}x+3:3+xand2—x=—(x—2)



Worksheet 1

Simplify:
1 X*-x-6 2 9-12x+4x? 44+x-3x7
' 18 - 6x ) 2x2-x-3 6x2—17x+12
(x=1)=2(1-x)? p>-2p+15_ 2-p
3. 27+x-6 4. ep-12 *5-p
5 xy—-3y+4x-12 2y

3-x 4y +y?

B. Addition and subtraction of fractions

Rule
e Find the LCM of the denominators (LCD).

Example 1

Write the following as a fraction of the form %:

_ 2
:% (LCD = ala - 3))
_3a-9+a
~ ala-3)

_a*+3a-9
~ ala-3)

Example 2

- +2 42 Since 1-x=-(x-1)

St pr 2 WD D=+ 2D+ 1)
_3x-3+4x+8+2(x* +x-2)
2+x-2)
_7x+5+2x°+2x-4
xX+x-2

_ 2 +9x+1
X +x-2

Example 3
Sometimes we need to factorise denominators first before finding the LCD.

The next example deals with this.

4 3 1
)c2—9+(x+3)2 3-x @
4 3 1

=G-36+3) Tweap Tx-3  Remember:3-x=—{x-3) @
Ax+3)+3x-3)+ (x+3)? @

_ — 2(y —
= (r—3)(r + 3)° LCD = (x + 3)*(x - 3)
_4x+12+43x-9+x*+6x+9

- (x=3)(x+3)?

X2+ 13x+12

(x=3)(x+3)?
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Now do worksheet 2.

Worksheet 2

Write as a single fraction:

1. y12+3§y_(3—4y)2 2. x3f2_5—22x+47x

3. 9—6x2_(xf3)2+x13 4 3§i)2cx_3y2+5)3€y+2x2
3. x+x1j+2%x 6. m2—22m+1 1§m

Write as a single fraction:

3 2 4

x-1 " x 3x

_9x+6(x-1)-4x-1) )

- 3x(x-1)

:9x+6x—6—4x+4
3x(x-1)

_ 11x-2
T 3x(x-1) p

> We keep the denominators when we work with an
expression

But
Solve for x: (Multiply each term by the LCD) When we So,lve an equation

3 9 a4 we can get rid of the
1 %73 > denominator, provided
LCD =3x(x-1) that we state our
SoLCD 3x(x=1)%0 ) restrictions!!
SxzQorx#1

. i><3)c()c— 1)+g><3x(x— 1):i><3x(x— 1)
a1 X 3x
S +6(x-1)=4(x-1)
S99+ 6x-6=4x-4

S 1lx=2
SoX= % (which is not 0 nor 1)
Worksheet 3
Practise
1. Simplify: 2x2_ 3 +% 2. Solve for x: ﬁ :%

R 5 .90
3 Simplify: 2+ —== 4. Solveforx: 2=—=5
. e 3 4 1 .3 .4 _ 1

5. Slmpllfy 2—x+§—m 6. Solve for x: 2—x+§—x+3
7. Simplify: 2_ 3 8. Solve forx: —2—+-2-=0




