R, Algebraic fractions

ROBINSON Worked solutions

This topic online

2
1) Simplify fully 2X_+ 6%
4x

Foctorise the top

(2 marks)

22+ 6x = 2x(x +3)
= 2x(x + 3)
Y
Cancel the common poctor 22
x+3
2

&) simoiify fully

x% + 5x

X2 +8x+ 15 (3 marks)
The ora.smo.(. Lxpression s de cuned on(.d whea % # =5 and x # =3. A denominator
co.nnok be zero. These restrictions stell apply a.ac_te.r simpletYing

Factorise the aumerator
x*4+Sx = .x(.z-l»ﬁ)
Facktorise the denominator

x*+8x 415 = (x+3)(x+5)
X
Cancel £he common oco.c‘kor (2 4 S) to 3&(: —_
x +d
Coancel common oco.ctors OI\LJ: J.:.vulu\3 the whole numerator and denomenator b:) the
same nonzero aco.c'l:or Leaves the J,(‘o.cti.ol\ unc.lno.nse.d. Mou cannot cancel tndividuval

terms Joened b:) +or -

%
xtd
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& simoiy fully
X2 -9
2x% +5x - 3 (3 marks)
The orcgenal expresscon ¢s d.c.oc:.no.& only when = # -3 and x #1/2. A denominator

cannot be 2ero. These restrictions stell o.pp(.d o.octe.r sampLiocD‘ms

Foactorise the numerator vstng the &'\J.ocue.o\c.o. of two squares

x*=-9 = (x-3)(x+3)

Facktorise £the denomenator
2x*4+Sx -3 = (2.&'\)(.&43)
x -3
Cancel the common J.o.c,{:or (x + 3) ‘o se.'(: _—
2% = |
Cancel common ocmckors on(.:)! &.:.\/:.J.:.AS the whole aumerator and denomenator bj the

50.me NOAZ Ll imckor Leaves the ocro.otiov\ um.ha.nﬁe.d. You cannot cancel individval

terms ")ou\e.d. b:} +or -

x-3

2=

2 _
u Simplify fully A;(—g

2x“+x-6 (3 marks)

Fackorise the top (*‘-f-[-"""‘“ of Lwo siuare.s)

yx?-9=(2x - 3)(2..: + 3)

Factorise the bottom

2xttx=-6=(2x=-3)x+2)
= (22 -3)(2x +3)

(22 - 3)(x +2)
Cancel (2x - 3)

2% + 3
x +2

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 2 of 8



n Write
3 5

+
X+ 2 x-1

as a single fraction in its simplest form. (3 marks)

The or'\su\o..(. expression ts de.oc:.ae,d. onLJ when x % =2 and x # I. A denominator cannot
be 2ero. These reskrictions still °'\°P('J o« pler s;mp(.:.J,DmS

Make the denominators mateh b:) mu(.t:.p(.dma each ocro.c.t:.oﬁ’s avmerator and
denominator b:) the same missing oco.c‘kor. Thes multeplies each f.rmot;ol\ bJ I, so its

value stajs the same

Use the common denomenator (= + 2)(x - 1)

3 , 5 = 3 =1) +s(x +2)

x +t 2 x =\ (Jc.+2.)(.x.-l)

Ea:.pa.mi. the aumerator

3x=-34+Sx+\0 = b +17

8x + 7

So the s'ms(,e. ocro.c,t:.on is (x m_ D

8+7
(x+2)(2-1)

n Show that

Common denominator (x - 1)(x +1)
- (:x.'!'l)z"(.x-\)"
(- \)(x +1)
Expand the top
= Pt 2xti-x?4+2x~-\
(x=\)(x+1)
i v 2

(.x-m'l'\)

Oel\om;m.tor S o d:.l.l.ere.nc.b o two slwuc.s

can be written as > .
T x+1 X -1 (3 marks)

x+1 _X—1
Y-

“+x

x* =1
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Show that
4 2

x+3 x+5

can be written as % 5 ke
The orgunal expresscon us de cined on(.:) when x % -3 and x # =S. A denomenator cannot
be 2ero. These restrictions still apply afpter sempli £ ying

Make the denomenators mateh by MULt&.PLJ&.AS each J;ro.c.'(::.on)s numerafor and
denomenator bd the same missing ocu.kor. Thes mulkeplies each ocru.ki.oﬁ bJ I, so its

value s‘ko.ys the same
Use the common denominator (x + 3)(3(. + S)
4 2 - 4(.&*5)-1(::*3)

x+3 x+S (x + 3)(3(. + 5)
E.zpo.l\d. the numerator

Yx +20-2x-¢ = 2 + 14

chtorisz
Lx t\4 = 5(, 4 7), 3:.\/‘«\3 (xt(:)—‘(::zs) oS re.a'u:.re.d
?.(:x.+7)
(2+3)(+5)
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n Simplify fully
[X2+7X+1O]+[X2+10X+25]
X -4 3x -6 (4 marks)

The origenal expression ts depened oA(.J when x # 2, =2 or =S. A denomenator cannot be
zero, ond the frac.‘hon we deviede bj cannot be zero. These restrictions still o.pp(.:)
ml,tu semple £ ying

Factorise each expression
x2+7x410 = (x+2)(x+95), x2-w=(x-2)(x+2), x*+

Ox +25=(x+5)*,3x-6=3(x~-2)
x*Z)(x*S)]‘[

Owc.d.;.na bj o practoon is mu(.k:.p(.yina bJ its receprocal: [ c Yo+ 2)
x=2)(x+t2

(.x*S)"
x+S  3(x-2)

X
x=-2 (x+s5)

Concel (x +2): geves

3
Cancel (x - 2) and one packtorop (x + 5) to Leave —
oC oC x+tS

Cancel common ocu.(‘:ors oAL:’I deviding the whole numerator and denomenator b:) the
Same nonzero oco.ctor leaves the J,ro.ckt.on uncku\ae.&. You cannot cancel wndividual
terms jouned bj +or -

3
.xTS

2
n Show that 2X° =8 . X*2 simplifies to 2x.
X

x-2 (4 marks)

Factorise the '(:op °J: the J,Lrst ocra.ction
2x2-8=2(x-2)(x +2)
= 2(x-2)(x+2)  x+2

x =2 X

Cancel (x = 2) on the J,irst o(;rcu.f:i.v.m
x +2

X

2(x +2) 2
OS.Vi.J.&Aa by o or,ru.tiol\: Flee ¢t and vakapLJ
= (e t2)x =

xt2
Cancel (x +2)

2x
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m Simplify fully

2x% +7x + 3 X% - 3x
7= % [E5—=
x“-9 4x- -1 (4 marks)

The orz.ﬁa.n«(. expression us d.c.oc:.ne.& on(.:) when x # 3, -3,1/2 or =\/2. A denomenator
cannot be 2ero. These restrictions stell o.pp(.d o.opte.r sam\oL&.ocJ&.na

Factorise each expresscon
2x2 4+ 7 +3d = (2.3:.4!)(.&+3),.&"-‘1=(:¢-3)(J¢+3),x"-3x

= x(x - 3), Yx?-1=(2x - I)(Z& + l)
(2x +1)(x + 3) x x(x-3)

(x - 3)(.:; + 3)(?..:; - \)(?.x + I)

Concel (2x + I), (x + 3) and (x - 3)

The product s

%
This Leaves —
2x = |

Coancel common ocu.tors oaLJ: d.wulmﬁ the whole numerator and denominator b:) the
so.me AoAZefo }o.r.tor Leaves the ocr&cti.on unokmﬁabd. You cannot cancel tadividual

terms :)o:.ne.d. bd +of -

X

2x=\

mSoIve 3 + 2 =1

x+1 x-2

Give your answers in the form a + Vb, where a and b are integers. (5 marks)
3 + z =\

:x._+ | x =2
Mu(.t'\p(.:, every term bj (x4+1)(x-2)

YUx=-2)+2(x+1) = (x+1)(x~-2)
Expand both sides

Sx -4 = x*=-x-2
Rearrange to equal ©
x*-6x+2 = O
Complete the square
(x=3)*-7 =0
(x-3)* =7
x-3 ==~

x=3*r70r.x.=3-.r7
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Simplify fully

(1+2): (-3
X (4 marks)

The origunal expresscon is de cined only when x # O, 2 of =2, A denominator cannot be

2ero, and the ocrmct:.on we divide by cannot be zero. These restrictions stell apply

afpter simpli g ying

Wrike each brocket as o sms(.!. I.ro;c.kiof\

2 = + 2 (7Y L.
|+— x_o.(\d_\- —_— 3‘—“
x % x? x?
x+2 x?
Oivulma sa\le.s —_—x
X x* -

Foctorise x> =4 = (x - ?.)(:JL + 2.)
X
Coancel (.z + 2.) ond one o(;c).t.(:cu" ooc x to Lleave —
x =2
Cancel common J,o.ctors OALD: d.&.vi.&mb the whole numerator and denomenator b:) the
so.me nonzero J.u.tor Leaves the J.ro.c{:ion unchmﬁse&. You cannot cancel indcvidual

terms ")o:.nbi bj +or -

x

-2

1 2
Vvrlteerx+1 +x+2

as a single fraction.
Expand and simplify the numerator and the denominator. (5 marks)
Common denomenator x(x + 1)(x +2)
= (x4+1)(x+2)+2x(x+2)+3x(x+1)
2l + 1)(x +2)
Expand each part of the top

(x+D)(x+2)=x*+3x+2

2x(x +2) =22+ 42

3 +1) = 322 4+ 3x

Add them

top = dx* 4102 + 2

EJt.poJ\d. the bottom: x(x + 1)(x +2) = x(x?+3x +2)
¢x*+10x + 2
243422
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2
can be written as —X_ ~ X+ 8
x-4x+1) (6 marks)

The or'\s'ma(. expression is J.O.J_:.ne.d. o(\LJ whea x # =3, 4 or =\, A denomenator cannot be
2ero. These restrictions still apply after semplig ying
Factorise the J,a.rst ocro.c'(:a.on

x*+ 3 = x(.z+3)a.l\1.x1-:x.-l2.=(.z-‘+)(.x.+3)

Cancel (x +3): the oc.:.rs't J:.ra.c‘t:.on samp(.&l,:.zs to v u
Combine over the common denomenator ( = 4)(x +1):
x(x + I) -2(x - H)

(x - H)(.z + I)

Expand the aumerator

X2+t x=-2x4 = P-4+ 9%

x2=x+9

(.x - H)(.x + I)

Cancel common oco.c.‘l:ors onLD: d'n/'\&u\a the whole aumerator and denomenator bj the

Thes 3We.s as re.c,’uuzd

so.me Aonzefo oco.r.tor leaves the J,ro.ction unck«naed. You cannot cancel cadividual
terms :)ou\c.&. bj + or -
xi-x+Q

(x=4)(2t1)
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