Factorising and Algebraic Fractions: Quick Questions

Mini whiteboard questions, with solutions
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Factorising into single brackets
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True or false?

6x +9 = 3(2x + 3)
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True or false?

6x + 9 = 3(2x + 3)

-3 %3 =93 x2x = 6xul ‘¢3J~l“f 2 e 69l 6x -
True. The highest common factor of 6x and 9is 3, and 3 x 2x = 6x,

3x3=09.
2x 3
3 6x 9
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True or false?

4,2(4x+6)/ﬁ.f:.4/)bw(8x+12

8x + 12 is fully factorised as 2(4x + 6)
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True or false?

4,2(4x+6)/n,ff4/;1’d“(8x+12

8x + 12 is fully factorised as 2(4x + 6)

Ut e S l},:,../,“c/q e Jo S 61250 8x.2 b
b P L

False. 2 is a common factor of 8x and 12, but it"is not the highest
common factor, so the expression is not fully factorised.

_8x+12 = 4(2x +3) & ! ‘4,4Ju Jfﬂ‘ b 612, 8x
The highest common factor of 8x and 12 is 4, so 8x + 12 = 4(2x + 3).
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True or false?

5x + 10y = 5(x + 10y)
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True or false?

5x + 10y = 5(x + 10y)

J/‘é;t%t//:,wf///ﬁﬁm[,%_w
S

False. Every term inside the bracket must be divided by the
common factor, not only the first term.

_5x + 10y = 5(x + 2y) & s 10y + 5 = 2y
10y + 5 = 2y, so bx + 10y = 5(x + 2y).
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True or false?

x* + x = x(x)
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True or false?

X2 4+ x = x(x)

- Lfﬂ ,f‘_ﬁ ’/»4, U e x? I x(x) Ll

2

False. x(x) is x°, so the second term has been lost.

—-x2+x:x(x+1)§Lu"‘x+x:1

x+x=1,s50x*+x=x(x+1).
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True or false?

3x +3=3(x+1)
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True or false?

3x +3=3(x+1)

L sl3s3=14 ‘c‘,‘j‘lp.«/}i‘/u}’\f{‘_/’/u-
—-Lt‘lpo/ 1/A’LJ,

True. The second term is entirely the common factor, and
3+3=1,soalis left inside the bracket.
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2x+6u‘//

Factorise 2x + 6
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2x+6u//

Factorise 2x + 6

~4'2J'l9 J““ '/&J KGJJ’ 2x
The highest common factor of 2x and 6 is 2.

2x +6 = 2(x + 3)
X 3

2 2x 6




Ox 4 24 uj./ﬂ/

Factorise 9x + 24 -



Ox 4 24 u;/,/“

Factorise 9x + 24 ”

-4‘,3J’lp..//““f 12— 624 43l 9x
The highest common factor of 9x and 24 is 3.

—24+3=28,39x+3=23x
Ox -3 =3x and 24 =~ 3 =8,
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oy — 15 u;/,«/“

Factorise 6y — 15 "
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oy — 15 uj‘/ﬂf“

Factorise 6y — 15 -

-4‘,3Juv//f"i},¢_/ 615l 6y
The highest common factor of 6y and 15 is 3.

6y — 15 = 3(2y — 5)

ts



10a + 15b uj/~/“

Factorise 10a + 15b ”
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10a + 15b uj./ﬂ/z

Factorise 10a + 15b ”

-§,5Jla Vf// 12—~ 15b 43l 10a
The highest common factor of 10a and 15b is 5.

10a + 156 = 5(2a + 3b)

ts



X —|—7xu‘//

Factorise x% + 7x
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X +7Xu//

Factorise x° + 7x

—CL"XJE .//"“/‘ Ué"u” K7x sl x2

The highest common factor of x? and 7x is x.
X2+ Tx =x(x+7)
X 7

X X2 Tx




12x° 4 8x u//

Factorise 12x2 + Sx
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12x* + 8x u//

Factorise 12x% + Sx

—4“,4be..//:&/’24"~./” K'8x sl 12x2

The highest common factor of 12x? and 8x is 4x.
12x2 4+ 8x = 4x(3x + 2)
3x 2

4x 12x2 8x




— 9x u‘/f

Factorlse 6x° — Ox?
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6x° — 9x u“//

Factorise 6x° — 9x?

6T Sl s Je S e o Kbl
-4:_,3X2le Jf“f/ 124;;,’4’_,‘/' i

The highest common factor of the numbers is 3 and

2

of the powers of x is x*, so the highest common

< Back to contents faCtOI’ |S 3X2 .



4x? y+6xy u‘/f

Factorise 4x2y + Gxy?



Ax? y+6xy u“//

Factorise 4x2y + Gxy?

’}¢g’é}'u" ‘w)}zfy/)‘xﬂu:ugj’u;))
_4:'2nyliJ/:‘:."

Both terms contain 2, x and y, so the highest
common factor is 2xy.
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8x° + 12x2 + 20x u:/ﬂ/
Factorise 8x° + 12x% 4+ 20x
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’x3 + 12x2 + 20x u;/,/
Factorise 8x° + 12x% + 20x

- 4dx Jb ./““ 12 o B20x 30 12x% 8x°
The highest common factor of 8X 12x2 and 20x is 4x.

8x% + 12x? + 20x = 4x(2x* + 3x + 5)

2x2 3x 5

4x 8x3 12x2 20x
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< St J/‘&“f Kbl s (x + 1) .J“/

The bracket (x + 1) is a common factor of both terms.
S(x+1)+x(x+1)=(x+1)(x+5)

X 5

x+1 x(x+1) 5(x+1)




Factorising into double brackets
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True or false?

x*—9=(x—3)(x—23)
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True or false?

x?—9=(x—3)(x—3)

-LLl:‘%x26x+9/ﬂ(‘§}.’.(x3)(x3)—blé
False. (x — 3)(x — 3) expands to x* — 6x + 9.

X2 — 9= (x+3)(x — 3): e dor S e
The signs must be opposite: x? —9 = (x + 3)(x — 3).

X 3
X X2 3x
-3 —3x -9
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True or false?

x*+9=(x+3)(x+3)
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True or false?

x> +9=(x+3)(x+3)

—cf_—L“%x2+6x+9/ﬂ(iji(x+3)(x+3) -k
False. (x + 3)(x + 3) expands to x? + 6x + 9.

-t‘ﬁuﬂ;,ff,:/)' ‘cb,(j’d'”la guﬂ/})XQ +9

x2 + 9 is a sum of two squares, and it does not factorise.
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True or false?

x*+2x — 15 = (x +5)(x — 3)
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True or false?

x*+2x — 15 = (x +5)(x — 3)

“5 4+ (=3) =25 x (=3) —15{
3) =

True. 5><( —15and 5+ (=3) =
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True or false?

x*—2x — 8= (x+4)(x — 2)
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True or false?

x*—2x —8=(x+4)(x —2)

Sl e Bt a8 S g T (b 0)(x—2) bk

b
"Lf‘(fl'
False. (x +4)(x — 2) expands to x> + 2x — 8, so the signs
are the wrong way round.

x?—2x —8=(x—4)(x +2)
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True or false?

e btel il Lo S E et

U Tl o

To factorise x? + 7x + 12 we need two numbers that multiply
to 12 and add to 7
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True or false?

- JKIZKQ.‘%(Q:;U&‘ »U:‘%L LZ'/./ S x+ 12

U Tl

To factorise x2 + 7x + 12 we need two numbers that multiply
to 12 and add to 7

— LG U e Lxu' e — 2 S S skl Ydns —50
True. The two numbers multiply to the constant term and add to the
coefficient of x.

x>+ Tx+12 = (x+3)(x +4) éu‘f (id sl 3slel
The numbers are 3 and 4, so x* + 7x + 12 = (x + 3)(x + 4).
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x2+5x+6u“/~%2

Factorise x2 + 5x + 6



x2+5x+6uj/,f,“

Factorise x2 + 5x + 6

3l 2:yn g 5l o g/fGK)Lw’))
Two numbers that multiply to 6 and add to 5: 2 and 3.

x? 4+ 5x+6 = (x +2)(x + 3)

X 2

X X2 2x
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x? 4 9x + 20 u“/,/
Factorise x% + 9x + 20 )



x2 + 9x + 20 u“/, 5
Factorise x2 +9x +20 ~

sl a9l — 120 7 sLe!
Two numbers that multiply to 20 and add to 9: 4 and
5.

x*+9x +20 = (x +4)(x + )
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X2+ 3x — 10%/,%

Factorise x> +3x — 10



x2+3x—10u1/,f,“

Factorise x2 +3x — 10

——2l5 WU 67 e 33 L2 u/ :/—10}7.)',«9’ 2
Two numbers that multiply to —10 and add to 3: 5 and —2.

x?4+3x —10 = (x +5)(x — 2)

X 5

X X2 5x

< Back to contents



X2 —Tx + 12 w/,/‘“

Factorise x? — Tx +12  °



X2 —Tx + 12 u/,/

Factorise x2 — Tx + 12

é}'J’ ‘ab,d.’?/u’),w KX/)’C‘—&’;LMJEV
——dssl =31 8 sl U

The constant term is positive and the coefficient of x
is negative, so both numbers are negative: —3 and
—4.
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x2 — 2x — 15@/,%

*»

Factorise x2 — 2x — 15
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X% — 2x — 15%/,%“

*»

Factorise x2 — 2x — 15

3l =5y 24 e 2 {1525kl 5
Two numbers that multiply to —15 and add to —2:
—5 and 3.

x?—2x —15=(x — 5)(x + 3)
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— 49 u//

Factorise x2 — 49
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— 49 u//

Factorise x2 49

9 =T X% = (x) Yl e P Ut 9.
This is a difference of two squares, with x* = (x)*
and 49 = 7%,

x> =49 = (x+7)(x—7)

tents



2x% 4 Tx + 3 u/,/
Factorise 2x% + 7x +3  ~



Ix% + Tx + 3 u;/,/
Factorise 2x% + 7x +3  ~

~ 1% 33l e T 2x x x 2%
The 2x% comes from 2x x x, and the 3 from 1 x 3.

22+ Tx+3=(2x+ 1)(x + 3)

2x 1

X 952 X
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2x% + 10x + 12 u/,/
Factorise 2x% + 10x + 12 ~



2x% + 10x + 12 u/,/
Factorise 2x% + 10x + 12 ~

~ A e S Ko ds

Take the common factor of 2 out first.

2x? + 10x + 12 = 2(x? + 5x + 6)

“2x% 4+ 10x + 12 = 2(x + 2) (x + 3) &= | ox® + 5x + 6 = (x + 2)(x + 3)
x2+5x+ 6= (x+2)(x+3), s0 2x* + 10x + 12 = 2(x + 2)(x + 3).

x2 5x 6

< Back to contents



Ox? — 16 u/,/

Factorise 9x% — 16 )
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Ix% — 16 U:./’/“

Factorise 9x% — 16 )

~16 = 4231 9x% = (3x)2 YLz e 36 s 0
This is a difference of two squares, with 9x* = (3x)?
and 16 = 4°.

Ix* — 16 = (3x +4)(3x — 4)
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6x% — x — 12%/,%

*»

Factorise 6x2 — x — 12
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6x% — x — 12%/,%“

*»

Factorise 6x% — x — 12

~& 4 x (=3) =124l P bT < 3x x 2x «6x2
The 6x* comes from 3x x 2x, and the —12 from 4 x (—3).

6x* — x — 12 = (3x + 4)(2x — 3)

3x 4

2x 6x2 8x
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Simplifying algebraic fractions with
single brackets



True or false?
X + 2
—_— =X

2
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True or false?
X+ 2
=X
2

N L PP (VO PRV R
False. The 2 on the bottom divides the whole numerator, not the term 2
on its own.
X+ 2

—brr T ol ; L ‘q,ujfj'lpf/“f—‘&fujwz

X
x + 2 has no common factor, so

does not simplify.

442

=“4) 2«
2

3:X:4g.‘/70
When x = 4: 4—;2 =3, not 4.
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True or false?

3x + 6
B
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True or false?

3x +6
T:X—|—2

=3x+6=3(x+2) :CL,J'lp €= s? /3 —-5
True. 3 is a factor of the whole numerator: 3x + 6 = 3(x + 2).
3(x +2)

=X+ 2
3

< Back to contents



True or false?
xX+3 B
=

3

< Back to contents



True or false?
x4+ 3 B
” —

3

-u:fJb K s? d/:.’.c‘Lqug 6o s? x — blé

False. x is a term of the numerator, not a factor of the whole numerator.

¢ 3
—-t'ﬁuﬁo}l/x—i_
X
3
s does not simplify.
1+3
=3J .2 le =4dix=1~

1
When x = 1: %3 =4, not 3.
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True or false?

6 9
X+ =2x+9
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True or false?

6x +9
i:2x—|—9

Sl e et Lf{gagfdgﬂ[,;u/ Y

False. Every term of the numerator is divided by 3, not the first term on
its own.

—LLGC%QXJH%/}’MJLI/”AJ"6x+9:3(2x+3)

6x + 9 = 3(2x + 3), so the fraction simplifies to 2x + 3.
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True or false?
5x + 10 o x+ 2

5% X
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True or false?
5x + 10 X+ 2
5 X

-LJ’&J KC/@»’A'V&” u’/)&wcf

True. 5 is a common factor of the whole numerator and the whole
denominator.

Bx+2) x+2

Bx X
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2 10
X;L Lf.. o)L-*

2x + 10

Simplify

< Back to contents



< Back to contents

2X;10J/OJL’

2x + 10
Simplify x

_:/C//f” d/~f
Factorise the numerator. "
2x+10  2Z(x+5)

= 5
2 7 X
X 5
2x 10




ox — 15
X5 Lf.. o)L-*

ox — 15

Simplify

< Back to contents
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@ J“A)L«

bx — 15
Simplify X

—C—5Jlﬁuf '/Lo—//gh.//}l
The highest common factor of the numerator is 5.
5(x —3)  B(x—3)

— — —3
5 5 x
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Simplify

2x + 8
+4

X

2x + 8

u:wb



2x + 8
(~
x+4°cw

2x + 8
x+4

Simplify

._:/C/// w/ﬂ/;

Factorise the numerator.
2x +8  2(xA+4] )
x+4 (4]

X 4

2 2x 8
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3x — 12

u‘ o)L-«
3x — 12

X_

Simplify
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3x — 12
X ) Lf.. o)L-*
3x — 12

X —

“3x —12=3(x —4): .«/ﬂg//
Factorise the numerator: 3x — 12 = 3(x — 4).
3(x—4] 3
(x—4]




x? 4 3x

X

u; o)L-«
x% + 3x
X

Simplify

< Back to contents



2
ﬂwﬂ,p

X
2
. +3
Simplify XX
X
—(—xJ'lpv///”/("u-”gu/f’

The highest common factor of the numerator is x.

x(x +3) :)((X+3)

=x+3
X
X 3
X x2 3x
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3x2+ 6 9
X+3X+ u;fv'w

3x2+6x+9

Simplify

< Back to contents



3x%2 4+ 6x 4+ 9
X SX u‘jﬂ)t«

3x%2 4+ 6x 4+ 9

Simplify

e Jeb bl uEL s
3 is a factor of all three terms of the numerator.
3(x? 4+ 2x + 3)

2
=x“+2x+3
3
x2 2x 3
3 3x2 6x 9
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4 6
x+xu o)L-«

4x% + 6x

Simplify 5
X
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4x% 4+ 6
Al Xu“ 03~
Ax% 4+ 6
Simplifyu
2x

—d:,2xJ'lp J/::’” ’}("v’ 6 s?

The highest common factor of the numerator is 2x.

2x(2x +3)  2%(2x 4+ 3)

= =2 3
9% P X
2x 3
2x 4x2 6x
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4x + 12

(-
Gx 118 Y%

4x + 12

Simplif
implify — 18

’}/C//}’ Syl ed u‘//
Factorise the numerator and the denominator.
dx +12 4(x + 3)
6x +18  6(x +3)
dx+3] 4 2

6(x-+3] 6 3




< Back to contents

Simplify

5x + 20

10

5x +

20

L 03~



10
5x + 20

L 03~

Simplif
P = 20

~5x + 20 = 5(x C/’u//

Factorise the denominator: 5x + 20 = 5(
3 x 2 2
B(x+4) x+4
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Simplify

6x° + 9x

4x?% + 6x

6x> + 9x
4x?% + 6x U

03~



6x2 + 9x

6.2 94x2—|—6x
X° 4+ Yx

4x? 4 6x

u’ o)L-f

Simplify

-c,QXéL/)'BX/ﬂJ'lp J/'?VLJ

The highest common factor is 3x on the top and 2x on the bottom.

6x* +9x  3x(2x +3)

4x2 +6x  2x(2x + 3)
3x(2x+3) 3
2(2e+3] 2

< Back to contents



Simplifying algebraic fractions with
double brackets



True or false?

x>+ 5x+6
=x+3
X+ 2
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True or false?

x>+ 5x +6
=x+3
X + 2

?le K&/f’u’/};(x—kmé’,u" X2 +5x+6 = (x+2)(x+3) —éf
- s o sl
True. x> +5x + 6 = (x + 2)(x + 3), so (x + 2) is a factor of the whole
numerator and cancels.

x42)(x +3)

=x+3
(xA42]
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True or false?
x>+ Tx B 7

x2+2x 2
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True or false?

x2+7x_7

x2+ 9% 2

-t‘L b Jwb}pé’,’g"u" ‘uf[;‘_}'lp K&/ﬁwg‘q,ucvg% -k
2 is a term, not a factor of the whole numerator, so it cannot be
cancelled.

X(x+7) x+7

x(x+2) x+2

False. x
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True or false?
xX—3

7
3 — X
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True or false?
X —3
3—Xx

-3—x= —(X—S):wuﬁ;év{’&'{/.u;»—w

False. The two brackets are not the same: 3 — x = —(x — 3).
X7—3 - 1
—(x=3)
-——=—-1:x=5 g’/'z
2
When x = 5: — = —1.
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True or false?
x? — 25

- 5
- X +

< Back to contents



True or false?

2
x° — 25
X +5
X —9H

-x?=25=(x—5)(x+5) 4,&} guﬂ/ 9y = 8° —-g
True. The numerator is a difference of two squares:
x? —25=(x—5)(x+5).

(x—=5](x +5)
(x—5]

=x+5
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True or false?
x? — 16 B
x2+8x+16

< Back to contents



True or false?
16
x2+8x+16

—Lru‘”d,«a/ﬂu’u./( _—0}'; +4) sl (x — 4) =Lk
False. (x —4) and (x + 4) are different brackets and do not cancel.
(x—4)(x+4) x—4
(x+4)(x+4) x+4
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x? 4+ 8x + 15

X+ 5
x? 4+ 8x + 15

+95

u; o)L-«

Simplify

< Back to contents



x2 +8x + 15

X+95
x? 4+ 8x + 15

X+95

u: o)L-d

Simplify

5315115 2 Sl sl 8¢ b B skl 33 Zus? u/,/

Factorise the numerator. Two numbers with a sum of 8 and a product “of
15: 3 and 5.

(x + 3)(x—+5]

=x+3
(xA4-5]
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x2 4+ 7x + 12

X+ 3
x2 4+ Tx + 12

+3

u; o)L-«

Simplify
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x2 4+ 7x + 12

X+ 3
X2+ Tx+ 12

+3

L 03~

Simplify

4312 J”lp/)’?(f‘_}’lpgu’:tw’»

Two numbers with a sum of 7 and a product of 12: 3 and 4.

xA3)(x +4)

=x+4
(A3

< Back to contents



u; o)L-«

< Back to contents



2 36
X—6Lj; O}L"

) X +

x* — 36
Simplify ———
implify <76

-x* =36 = (x+6)(x —6) 4:,0) guy{/ 9y = 8?
The numerator is a difference of two squares: x? — 36 = (x + 6)(x — 6).
x+6)(x - 6)
Lx+-6]

=x—06
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x2+92x — 8
-
X — 2 O

x2+92x — 8
X —2

Simplify
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x24+92x — 8
< — 9 u: o)L«

x4+ 2% — 8
X — 2

Simplify

-—2/3'4:}4—8&(/‘}410/}’257'“(9 gu’v'»'}}

Two numbers with a sum of 2 and a product of —8: 4 and —2.

(x +4)x—2)

=x+4
(x—27
X 4
X x2 4x
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x>+ 6x+8

x2—|—5x—|—4uj‘
x2 4+ 6x + 8

x24+5x+4

03~

Simplify

< Back to contents



< Back to contents

x2+6x+8

(-
x2 4+ 5x +4 L
o x2—|—6x+8
Impti
Y e ox 1 4
’:/C//)’u/r’u‘//
Factorise the numerator and the denominator.
x> +6x+8  (x+2)(x+4)
X2+ 5x+4  (x+1)(x+4)
(x +2)(x+4]  x+2
(x+ D)x+4]  x+1



< Back to contents

Simplify




2—x—6
x2—9

Simplify x

~e U/
The denominator is a difference of two squares.
x*—=x—6  (x—3)(x+2)
x2—9  (x—3)(x+3)

(e—8)(x+2) _ x+2

—3J(x+3) x+3
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3x +6 /
(~
2+5x+6u

3x + 6
x2+5x+6

Simplify

—+Vﬂ~%u:uf{4}:é/i+3g}b~f/”f“" K9
The numerator has a commdn factor of 3; the denominator factorises into
two brackets.

3x+6  3(x+2)
x2+5x+6  (x+2)(x+3)
3(x+2) 3
(xA42)(x +3)  x+3
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2x% 4+ Tx + 3

X+ 3
2x% 4+ Tx + 3

+3

u; o)L-«

Simplify
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2x% 4+ Tx + 3

X+ 3
2x2+7x+3

+3

L 03~

Simplify

-LLt'ﬂC}/fLQXJ/{/,vg{Lu" &2 (ke K x2

The coefficient of x2 is 2, so one bracket starts with 2x.

2 1
@x+ DA,
(x+437]
2x 1
X 92x2 X
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2x% — 8

x2—|—4x—|—4uj‘
2x2 — 8

x2 4+ 4x+4

03~

Simplify



2x% — 8

) 2+4x+4u sl
2x° — 8

Simplif

Implyx2—|-4x—|—4

—HE A S S K2 s
Take the common factor of 2 out of the numerator first.

2x% — 8 B 2(x? — 4)

X2 4dx+4 (x+2)(x+2)

2x* —4)  2(x—2)(x+2)

(x+2)(x+2) (x+2)(x+2)
2x% — 8 2(x —2)
+ Back to contents x24+4dx+4 - X+ 2




6x2 4+ x — 2 L
4x2 — 1 S

6x2 4+ x — 2
4x2 — 1

Simplify

< Back to contents
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6x2 + x — 2 L
4x2 — 1 O

6x2 + x — 2
4x2 — 1

Simplify

~ 28Ul

The denominator is a difference of two squares.
6x* +x—2=(3x+2)(2x — 1)
4x? —1=(2x —1)(2x + 1)

(B3x +2)(2x—T) 3x+2
(2x +1)(2x—1)  2x+1




Adding and subtracting algebraic
fractions

< Back to contents



True or false?

2 3 D

X X 2x

< Back to contents



True or false?

2 3 5

X X 2x

Jed& i S d it M dug sk
-
False. The denominators are already the same, so only the
numerators are added.

2 3 D

X X X

< Back to contents



True or false?
X Xx Ix

3710

< Back to contents



True or false?

x+x_7x
3 4 12

g fSEE

True. The common denominator is 12.
4x  3x Tx

ICRECIED)

< Back to contents



True or false?

I 1 1

X y_x—i—y

< Back to contents



True or false?

I 1 1

X y_x+y

1 M 4 5 . ” s e .
5‘J}u:"/”‘é6J/Uf(::u.ft/'ﬂ’@iy:3/}’x:2Ll-ﬁf

¢

5
False. Test it with x =2 and y = 3: the left side is G and the right side

.sl
is —.
5
X+

e VI Ty

The common denominator is xy, so the answer is

xy

< Back to contents



True or false?
4 x—-3 4-—x-3

X X X

< Back to contents



True or false?
4 x—-—3 4—x-—3

X X X

—c bl o +3 ‘—32, ! ‘a,dr :/U/_/M’ S, _/uo‘;/,up
False. The minus sign applles to the whole second numerator, so the —3
becomes +3.

4—(x—3) 4-x+3 T-x

X X X

< Back to contents



True or false?

2 1

e+ Dx+3) C/J/:“/gxg?) ’x+1

The common denominator of

and
x4+ 1 X+ 3

(x+ 1)(x+3)

is

< Back to contents
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True or false?

< (x+1)(x+3) /J/::"g 2 sl !

X+ 3 x+1
2

is

and

The common denominator of

(x 4+ 1)(x + 3)

x+3

e T et b s F 5

True. The denominators are mu|t|pl|ed not added

U x e (x4 D(x+3) & F S

The common denominator is (x + 1)(x + 3), not x + 4.



L/f’@gké/pbv{’
3 4

X X
Write as a single fraction

3 4

X X

< Back to contents



L/:”’J/,../)L’L/pbug
3 4

— + —
- - . X X
Write as a single fraction

3 4
_+_
X X

—dedC i d gt e f

The denominators are the same, so the numerators are added.

3 4 7

< Back to contents X X X



ufd/?/kf,/pbug

— + —
. . . 295
Write as a single fraction

X X

2 9

< Back to contents
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L/:”’J/,../)L’L/pbug

_ + _
. . . 2 5
Write as a single fraction
X X
2 5
—& 10 of S
The common denominator is 10.
X n X 1554 n 2x
2 5 10 10



L/f’/d/,../}} L/P‘) vg
x 3x
17E
Write as a single fraction
x 3x

4+8

< Back to contents



UJJ//)kL/P,)uO

3x
S
Write as a single fraction
X  3x
ity

-4,8@/°'J/:“/4',u/l e Lo K48

8 is a multiple of 4, so the common denominator is 8.

X 3x 2x  3x

— = 4 —
< Back to contents 4 8 8 8



L/f’@,zk L/pb VC!
2x X

5 3
Write as a single fraction

2X X

5 3

< Back to contents
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L/:”’J/,../)L’L/pbug
2x X

. . . 5 3
Write as a single fraction
2x X
5 3
15 S

The common denominator is 15.

2x X 6x  5x

5 3 15 15



L/f’@gké/pbv{’

x+1+x+2
2 3

Write as a single fraction
x+1+x+2
2 3

< Back to contents



L/:”’J/,../)L’L/pbug

x+1 x+2
2 i 3
Write as a single fraction
x+1 x+42
2 i 3

b e Pt s e Sl o e 6 F S
-5 L-/L)u

The common denominator is 6. Each numerator is multiplied by the same
< Back to contents factor as its denominator.



L/f’@gké/pbv{’

2x+3 x—1
4 6

Write as a single fraction
2x+3 x—1
4 §

< Back to contents



L/f’%gké/pbu{’

2x+3  x—1
46
Write as a single fraction
2x+3 x—1
4 6

” 7/ e . &
- U :/U/,&/r‘ S le u""-—cr 12 C/Vc:/
The common denominator is 12. The minus sign applies to the whole
second numerator.

< Back to contents 2x + 3 B x—1 . 3(2X + 3) — 2(X — 1)




Ljfd/,,/;bé/ybvg
2 3

— _I_ —
X Yy
Write as a single fraction

2 3
__|__
X Yy

< Back to contents
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L/f’ﬁ/,../)bé/pbug
2 3

— + —
Xy
Write as a single fraction
2 3
_ _|_ _
X Yy
’?XVC/J/::/

The common denominator is xy.

2 3 2 3x
:y+

v \/ VAV VAV




< Back to contents

L/:”’J/,../)L’L/pbvg
1 2

+
_ _ o x+1 x+3
Write as a single fraction

1 N 2
x+1 x+3




L/:”’J/,../)L’L/pbug
1 2

+
o x+1 x+3
Write as a single fraction

1+2
x+1 x+3

e (x+1)(x+3)E F T

The common denominator is (x + 1)(x + 3).

1 2 (x+3)+2(x+1)
< Back to contents )(—l—1+)(—'—2_ (v L 1)y L 2)




uf’df,‘.ubi/pbvg
3 2

x—1 x+2
Write as a single fraction

3 2
x—1 x+2

< Back to contents



L/f’%gké/pbu{’
3 2

Xx—1 x+2
Write as a single fraction
3 2
x—1 x+4+2

3 7/ . . &
e stz g rm g ol B o (- D(x+ ) F S
The common denominator is (x — 1)(x +2). The minus sign applies to the

whole second numerator.

< Back to contents 3 2 3(X + 2) — 2(X — 1)



uf’df,‘.ubi/pbvg
1 3

+
x—2 x?>—4
Write as a single fraction

1 N 3
x—2 x2—4

< Back to contents



L/f’ﬁ/,../)bé/pbug
1 3

+
_ _ x—2 x2—-4
Write as a single fraction

u‘”a/ﬂL (x —2)(x +2) IKU)/UJ'”/:‘U/C/Q/”J//

Factorise the second denominator, then write both fractions over (x — 2)(x + 2).

x?—4=(x-2)(x+2)

< Back to contents

L



Multiplying and dividing algebraic
fractions



True or false?

w@wf/y_»a&,/ﬂw_;_

To work out E = E you turn the first fraction upside down

< Back to contents



True or false?

LﬂC—JJ'ﬁ//{J"’u'CLLL/(}L‘”—;—

To work out E - E you turn the first fraction upside down

o /U’/U”’//" bl U’//d/»—bla
False. It is the second fraction that is turned up5|de down, and the two
fractions are then multiplied.

d
c

X

[l Y)
Q|0
oo

< Back to contents



True or false?

o pad phe g <2

can be worked out without finding a common

Do | X
X
ol wo

denominator

< Back to contents



True or false?

45'@%&@’/:’.4((}"’@/'.1;9{% <2

X — can be worked out without finding a common

DO | X
ol w

denominator

—uft’gLLu/ < t’n/g/)g‘,ﬁt}/?u’ 676/‘.«//::" —éf
True. A common denominator is needed for adding and subtracting, not
for multiplying.

3 - . ° “ . .
e Bolnd Ulapd b i F ul e o f U
The numerators are multiplied and the denominators are multiplied, so the
3x

4 n "

< Back to contents answer is




True or false?
a C a-+c¢
— X — =

b d b+d

< Back to contents



True or false?

a ¢ a+c
— X — =
b d b+d
2 1 . ; 1 . p T 1 1 .
_4,4_QJ/L/l;’)/;1'4,4J)u;ng;LjfﬁbL2><25;I-J1,lp
False. Test it with — x —: the left side is — and the right side is — = —.
2 2 4 4 2
a c_ac
b~ d bd

< Back to contents



True or false?
X X

Zro=12
4 2

< Back to contents



True or false?
X X

Zeo=2C
4 2

et bt il Wl et e 2 Sy

False. The whole number 2 is the fraction —, so it is turned upside down
and the two are multiplied.
2 x 1 x

X
— = — X — = —
4 1 4 2 8
-4 ;62_2:1:X:8b./'7’
When x =8: 22 =1, not 4.

< Back to contents



True or false?

x+1 8

- L-" 2/}" o3l
x+1
x+1 8
X simplifies to 2

4 x+1

< Back to contents



True or false?

1 8
4:,L-2/ro;ux+
x+1

x+1 8
4 x+1

X

simplifies to 2

»l &s? $ax+ 1.@[‘4‘,/’(; L’/ijjgﬂyiyu; JV/ 54
— JL8EF

True. Cancelling across a multiplication sign is aIIowed because x + 1 is a
factor of a whole numerator and of a whole denominator.

8(x~+1] 8 5

A xA+1) 4

< Back to contents
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Simplify

x 3
_X_
2 X

u‘ﬁ) (-



u;ﬂj (-

DO | X
X | w

Simplify

x 3
_X_
2 X

—-u;/J,b }/x J’lp u//"}‘/;«/uﬁ} 2 ug//)' /u]/ﬂ 2 u/
Multiply the numerators and multiply the denominators, then cancel the
common factor x.

x 3 3x

— >< —_—

9

< Back to contents v 9y



< Back to contents

Simplify

3x 8
—_ >< —_
4 9x



< Back to contents

Simplify
3x 8
- >< -
4 9x
3x 8 _24x
T 9x T 36x
2x 24
36x 36
24 2
36 3



<+ Back to contents

Simplify
X X

5 2

u;ﬁu L

o] X
DO | X



< Back to contents

uj.ﬂ) (-

at] X
DO | X

Simplify
X X

5 2

d.’hf/)/"u.’y’//{d/”

turn the second fraction upside down and multiply

u;/Jx:/xJ‘loJ/::f

cancel the common factor x



< Back to contents

Simplify
x 2

3 x

u;o)'w
X 2

3 X



< Back to contents

u;o)L«
X 2

3 X
Simplify

X 2

3 x

Lpg//ﬂu;ﬁ/”//d/»

turn the second fraction upside down and multiply

e ...//I ’/U’Z/./" u;//

multiply the numerators and the denominators



< Back to contents

u; o)L-«
x+1 6

X
3 X + 2

Simplify
x+1 6
X
3 X+ 2




LC vb
x+1 6

X
3 X+ 2

Simplify
x+1 §
X
3 X+ 2

— et o sl = “A ! ‘w.ﬂr’;&g/ U9

The two brackets are different, so only the numbers cancel.

x+1. 6 6x+1)
< Back to contents 3 X+ 2 N 3<X + 2)
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u:wb
xX+2 x+2

10

Simplify
x+2 x+2

5 10



Uﬁwb

xX+2 x+2
T0
Simplify
x+2 x+2
5 10

—w)g/ﬁu'upd’/”://d/v
Turn the second fraction upside down and multiply.
X+2  x+2 x+2 » 10
5 10 5 x+2
x+2 10 _ 10(x+2)

. - 7 ~\

< Back to contents




L 03~

5x3 x
T 75
Simplify
53 x
478

< Back to contents
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L 03~

5x3 X

| T3
Simplify
5x% x
TR

d}g/b/ﬂ‘_pdf//d/u

turn the second fraction upside down and multiply

LA S /”" Lol

B B T T R [ R TR T T LI B



u; O}L-‘
x2—-9 x+1
X
x+1 X —3

Simplify
x2—-9 x+1
X
x+1 X —3

< Back to contents
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hf.. 03~

x2—9><x—|—1
x+1 X —3
Simplify
x2—-9 x+1
X
x+1 xX—3

-4—0/ guﬂ/;)XQ -9

x2 — 9 is the difference of two squares.

x? —9=(x—3)(x+3)

x2 -9 y x+1 (x=3)(x+3)(x+1)
x+1 " x—-3 (x+1)(x=3)

LB+ 3) A1)

P




u; O}L-‘
XX+ Tx+10  x+2
x—1 T x—1

Simplify
X2+ T7x+10  x+2
x—1 T x—1

< Back to contents



u:wb
x2 4+ T7x + 10 o X+2

x—1 T x—1
Simplify
XX+ 7x+10  x+2
x—1 T x—1

-l Q:)J/"://d/»/fu:/&/)»u;/,f.“

Factorise the quadratic, then turn the second fraction upside down and multiply.”
x?2+7x+10 = (x +2)(x + 5)

(x+2)(x+5) . x+2 (x+2)(x+5) ><xfl
x—1 Tx—1 x—1 X+ 2

+ Back to contents (eA2](x + 5)(x—17 v L F




u; O}L-‘
x*+3x+2  x*+4x+4
x2 —1 T x2—x

Simplify

x2+3x+2  x2+4x+4
B 2

x2—1 T x2—x

< Back to contents



kf.. 03~

x24+3x+2 . x2 4+ 4x + 4
- 2

x2—1 o x2—x

Simplify
X2 4+3x+2  x*+4x+4
x2—-1 = x%2—-x

— u:;..”)“ ’//{U’/”/(“/&‘/LZL' R »/lg(t;u:/(ﬂf.“

Factorise all four quadratics, then turn the second fraction upside down and multiply. ~
x4 3x+2=(x+1)(x+2)
x?—1=(x+1)(x—-1)

x4 dx+4 = (x +2)(x +2)

< Back to contents 2
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