Algebraic fractions: adding,
subtracting and solving

ROBINSON .
TUITION Worked solutions

This topic online

as a single fraction in its simplest form.

(2 marks)
= S(x+1) R 2(22-1)
[o] \O
= 2 4+4S t4x -2
10
e +3
10
@D e 3 2 acasingle fraction. Simplify the numerator.
x+1 x+4 (3 marks)
3 2 = 3xtw) - 2(x4)
Xt x4 (+1)(x+4)
= dx +tI12-2x-12
(xt)(x4w)
x %+ 10
(.z+\)(3t.+'+)
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n Show that
4 2

x+3 x+5

can be written as % 5 ke
The orcquaal expression cs degined only whea x # =3 and x # =S. A denominator
cannot be 2ero. These restrictions still pply apter s:.mp(.ity'ms

Male the denominators mateh b:) mu(.{:&.p(.yins each J,ro.oti.on)s numerator and
denominator b:} the same missing ccu-tof- Thes multeplies each J.ra.o'(:iol\ by 1, s0 et

va.lue sto.ds the same
Use the common denominator (x + 3)(.:. + 5)
% 2 = w(x+5)-2(x+3)

x+t3 xtS (.x+3)(.x'l'5)
E.zpo.ml the numerator

4x +20-2x -6 = 2x +\4

Factorise

2(x + -r)
+3)(x+5)

2x tI4% =

2(x + 'l), chu\s ( oS rc,?'u:.re,d.
X

2(x+7)

(43)(x45)
n Solve

x+4 2x -1 _
— + = =7
3 5 (3 marks)

Mu(.t:.ptj every term by 1S

s(x +4) +3(2x-1) = 05
Expand

Sx+20+6x -3 = \0F
Semplety

\x +17 = \0F, so\lx = 8%

x = S.Ckzcli%+%=4+3=7

x=9
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a Solve
4

x=1 x+2 (4 marks)

The or:.a'mo.(. exPression us J.Q,J.:.M.d on(.j when x # 1 and x # -2. A denomenator cannot

be zero. These restrictions stell o.pp(.J o.octe.r simp(.:.l,yms

x(x =)= +2) wix + 2) -2(x - \) + (x - \)(:x. + 2.) x(x = (= +2)
Expand

Ux + 3 -2 +2 = 2"+ -2,502x+t10=x"+tx-2
Rearrange

xt=-x=-12 = O
Foctorcse

(x-4)x+3) = O,%0 X =4orx=-3

Ck&clx= S —_— = — - — =|,C,k¢,c,hx,=-3: _— e = =\ %
£ é 3 3 - -1
2=\
x=4Yorx=-3
n Solve
1 2
x-2 * x+1 3
Give your answers in the form a + Vb where a and b are integers. (5 marks)

The orasu\u(. expresscon is J.O.oci.M.& on(.:j when x # 2 and 2 # =\. A denominator cannot

be zero. These restrictions stell o.pp(.d o.oc‘ku‘ s:.mp(.:.tjma
x(x=2)(x+) (3 41)+2(x-2) + Wx =2)(x +1) *=-2)x+)

Expand
3x-3 = 3(x*-x-2)
Owvide bJ 3

x=1 = x*=-x=2,%0x*=-22x-1=0
Complete the square
(x=-1)* =2

N _ o 2
x=12 2. Chece x =1+ { 2: oo ai T =({2+1)+
(2-r1)=3

x =1+ sir't(l) of X =\~ slrt(z)
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2
can be written as —X_ ~ X+ 8
x-4x+1) (6 marks)

The oribu\a.(. expresscon us de cuned on(.:) when x # =3, 4 or -I. A denomenator cannot be
2ero. These restrictions stell apply opter simplipYing
Factorise the J,Lfs‘t acro.c.'(:ion

2243% = x(x+3)and 22 =x=-\2=(x=-4)(x+3)
Cancel (x + 3): the pirsk £ Ligies £o =

oancel (= ) Fire€ practoon sumpligies Lo Ta
Combine over the common denomenator (x - +)(x + I)I
.x.(.z + I) -2(x - H-)

(x - '-})(.z + l)

E:Lpo.nd the anumerator

P+t x=-2x4% = x2-x+8

xl=-x+9

(x - '-&)(x + l)

Cancel common ocu.(:ors OALJ: d.:.\/ul:.na the whole numerator and denominator by the

Thes 3we,s IS re.luire,d.

Same NonZefo J,o.f.'(:or leaves the ocro.c'(::.on w\cko.l\se.d.. You cannot cancel chdividual
terms 50&4\2.4. bd +or -
xi=x4

( :x.-H)( :x.-H)
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2x° + 5x - 3
X -9
b. Hence, or otherwise, solve

2x% +5x -3

a. Simplify fully

=5
X -9 (6 marks)

The origenal expresscon cs depined oALJ when x # 3 and x # =3, A denomenator cannok

be zero. These restrictions stell o.pp(.v o.l,te.r s:.mp(.i.tj‘ma
o.) Foctorise

2x*+Sx-3 = (2x- I)(J&.+3)o.ml.x. -9= (.x-3)(.z+'$)

o) Cancel (x + 3) to 3&'& Zx -

2x = | =9
b) Usms port o, solve ——

x -3

b) Mu(.t:.p(.y vp
2x -1 = s(x-3)=5x-

b) So 4 = 3x, geving x = il

3
b) Check

ok x = S75 WS

1

Coancel common J'_mctors o(\LDZ J.:.v:.d.'ma the whole aumerotor and denomenator bj the

il the or;su\o.(. J;ro.ction s

sSame noNZero ocmctor leaves the J;ro.c,tt.ol\ unchmnaz&. You cannot cancel individual

terms jouned \oy +or -

. 2

n Write 2
Factorise the denomenator

-9 = (.z.°3)(.z.+3>

= 2 =3

(2-3)(x+3) Y 2-3)(x+3)
== 2 4+ x - 3
(.x.-3)(3(.+3)

1 asa single fraction in its simplest form.
+3 (3 marks)

x = |

(.z"b)(.z'l%)
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m x+2y=2

3x -y

Find the ratio x : y. Give your answer in the form a : b where a and b are integers. (3 marks)
x(dx - J) x + 7.3 J: 2(3x - J) x(dx - J)
x + ZJ * x - 23

“‘f}"" qd +* Sx '”'j""
X <+ 4
Y S

X y= 4.5

m Solve 3 4 =1

x+2+x—1

Show all your working. (5 marks)

(1)) 3x - 1) 4wl +2) F (x42)(x-1) *(et2)x)
3x=-3+42+8 F *+t-2
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