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Algebraic Fractions
GCSE Maths - Higher tier - Answers

Algebraic Fractions: answers

Worked solutions and mark scheme - GCSE Maths - Higher tier

M = method mark, A = accuracy mark (needs the method), B =independent mark, ft = follow through

from an earlier wrong answer.

Level 1- Warm-up

10 marks

Cancelling common factors, and adding simple fractions.

6x2_6xx><:c
92  9xzx

Marks Bl %x oe

. .. 3x+6
e Simplify 12"

Answer: 3

3x4+6  3(z+2)

T+ 2 T+ 2
=3

Marks M13(z+2) Al3

2
© simpity 7.
e

25
A :
nswer o
> +5z z(x+5)
22 —25 (x+5)(z—5)
B
T x-5

T

Marks Mia(z+5) Ml(z+5)@—5) Al "

Write out the factors

Cancel 3 and x from the top and bottom

Factorise the top

Cancel the common factor (z + 2)

Common factor on top; difference of two
squares on the bottom

Cancel (z +5)

Free from Sophwick Academy. Step-by-step answers and more practice at
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2
O simpiify %

Answer: z + 2

2> +3z+2 (z+1)(z+2)
r+1 r+1

=x+2

Factorise the quadratic on top

Marks Ml (z+1)(z+2) Alz+2
e Write 3 + Ve single fraction.

Tx
Answer: —
12

a5 :c_4w 3x

371"
_73:
12

Common denominator 12

3z
12

4
Marks M1 w +

Tx
Al o

. . 2 -9
e Simplify fully P a—
x —
Answer:
xr—2

— Factorise both the top and the bottom

_z-3 Cancel (z + 3)
z—2
Marks M1 (z+3)(z—3) Ml (z+3)(z—2) Al i:;’
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3 . .
7 as a single fraction.

= + Multiply each top by the other bottom

204243
 z(z+1)
5z +2

" x(z+1)

Be+2 o br 42

Marks M1 mmon denominator 1) M12 1 Al
Common deno orz(z+1) (x+1)+ 3z o ey e

. . 222 + Tz + 3
e Simplify fully Tar 1
T+ 3

Answer:
20 — 1

2332+733+3:(2m+1)(m+3) ac = 6: useland6
42° — 1= (2z+1)(2z — 1) Difference of two squares

z+1)(z+3) x+3
z+1)(2z—-1) 2z-1

Marks M1 (22 +1)(z+3) M1 (2z+1)(2z—1) Al ;xti
© simprityruny 22 L
phty y x—1 22 4+ 22"
1
Answer: G
X

T+ 2 " (x+1)(x —1)
x—1 z(x +2)
_z+1

Tz

Factorise everything first

Cancel (z +2) and (z — 1)

r+1

Marks M1 (z+1)(z — 1) orz(x +2) M1 Both factorised and a correct cancellation seen Al
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. 1 - : s
@ ertex;r 7 3asasmglefractlonmltSSImplestform.

5
3r+ 11
10

Answer:

5(x+1) 2(x—3)

10 10
_ B —2m Careful: —2(z — 3) = —2z + 6
10
3z +11
10
. 3z + 11
Marks M1 Commondenominator10 M15(z+1)—2(z—3) Al 10

Level 3 - Exam-style 17 marks

Hence, show that, dividing and solving equations, in real GCSE style.

r+2 x-—1
v = 4.
080 e > + 3

Answer:z =4

3(z+2)+2(x—1)=24 Multiply every term, including the 4, by 6
3r+6+2xr—2=24

or+4=24

z=4

Marks M1 Multiplieseverytermby6: 3(x +2) +2(x —1) =24 Mlbzx4+4=24 Alz=4

@ (a) Factorise 222 — 5z — 3.
Answer: (2z + 1)(x — 3)

ac=—-6; (—6)x1=-6,-6+1=-5
222 — 6z 4+ — 3 =2z(x —3) + 1(z — 3)
=2z +1)(z - 3)

Marks M1 (2z+1)(z+3) Al(2z+1)(z —3)

Free from Sophwick Academy. Step-by-step answers and more practice at
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2 _— —
(b) Hence simplify fully 222 3

2 -9
2 1
Answer: Tt
T+ 3
(22 +1)(z - 3) Use part (a) for the top
(x + 3)(xz — 3)
_ 2241 Cancel (z — 3)
T+ 3
Marks M1 (z+3)(z —3) AT 2; +31 — ft their (a)

3 2
1 — =1.
Gsovex—l r+1

Answer:x = 30rx = —2

z+1)-2(z-1)=(z—1)(z+1) Multiply every term by (z — 1)(z + 1)
3z+3—2c+2=2x"—1

r+5=22-1

2 —2r—-6=0

(x—=3)(z+2)=0

r=3 Oor z=-2

Marks M1 Multipliesby (z — 1)(z + 1):3(z +1) = 2(z — 1) = (z — )(z +1) Mlaz+5=2>-1 Mlz>-—2-6=0
and (z —3)(z+2)=0 Alz=3andz=-2

. . 22 —4  z+2
@ Simplify fully 5 6a
Answer: 2z(z — 2)
72— 4 622 Dividing: flip the second fraction and
3 X x4+ 2 multiply
(x+2)(x—2) " 622
N 3x x+2
= (r—2) x 6_a:2 Cancel (z +2)
3z
E— 6LE2 —_ r
=2zx(x —2) 5, =2

22— 4 62>
X

Marks M1
x+ 2

M1 (z +2)(x —2) Al2z(z —2) —allow 22> — 4z

Free from Sophwick Academy. Step-by-step answers and more practice at
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1 2 . f 5
@ Show that + ——— can be written as 3z +5

r+1 x+3 (x+1)(z+3)
o M -1 PO =
Answer: (x+3)+2(z+1) _ 3x+5
(x4 1)(x + 3) (x 4+ 1)(x + 3)
1(z + 3) N 2(z+1)

(+1)(z+3) (z+1)(z+3)
_r+3+2x+2
" (z+1)(z+3)

3r+5 ”Show that”: every line must be written
T (z+1)(z+3) down

3x+5

Marks M1 Commondenominator (z+1)(z+3) M1 (z+3)+2(z+1) Al Fullycorrect workingto Gr @)

Level 4 - Challenge 21 marks

Grade 8-9: combined operations, unknown coefficients and equations thatlead to quadratics.

r2+2x—15  z+5
202 —Tx+3 " 4z —2°

D simptity funy
Answer: 2

z24+2x—15 4z —2

%2 —Tz+3 . z+5

_ (z+5)(x—-3) ><2(230—1)
27— 1)(z—3) x+5

=) (x+5), (x —3) and (2z — 1) all cancel

Dividing: flip and multiply

Factorise everything, including 4x — 2

Marks M1 Flips the second fraction and multiplies M1 (z+5)(x —3)and (2z —1)(x —3) Mldx—-2=22x—1)

and correct cancelling A12

Free from Sophwick Academy. Step-by-step answers and more practice at
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4
G Solv =1
Answer: x = —5
z(z—1)+4x+2)=(z+2)(z—1) Multiply every term by (z + 2)(z — 1)

?—z4+4c+8=2>+2-2
22 +3z+8=x>+zx-2
2r = —10 The 22 terms cancel, so this is linear

— . =5 4 __ 5 2 __
r= -5 Checki == + = =2 —2=1

Marks M1 Multipliesby (z+2)(z—1): z(z — 1) +4(z+2) = (z+2)(x—1) Mlz?+32+8=2>+2—-2 M2z =10
Alz=-5

1
@ Write * a - z as a single fraction in its simplest form.

T — 2 T+
4 _
Answer: M
(x —2)(z+2)

(z+1)(z+2)—(z—-3)(z—2)

(x —2)(z +2)
224+ 3x+2— ($2 — 52 4 6) Keep the bracket: the minus applies to
B (x — 2)(z + 2) every term
8 —4
T (@-2)(=+2)
42z - 1)
T @-2)(z+2)

Marks M1 Common denominator (z —2)(z+2) M1 (z+1)(z+2) — (z—3)(z —2) Ml12®>+3zx+2— (2% — 52+ 6)
py_ Sr—d 42r—1)
(x —2)(x+2) x2 —4

Free from Sophwick Academy. Step-by-step answers and more practice at
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2 —12 4k
@ w S]mp]]ﬁes to i Find the value Of a.
22 _ 9 T+ 3

Answer:a =1

2 —9=(z+3)(z—3) Factorise the bottom
24 axr — 12 44 So (z — 3) must have cancelled from the
(z+3)(z—3) x+3 top

P tar—12=(x+4)(z-3) =22 +z—12

a=1

Marks M12? —9 = (z+3)(z —3) MI1Thetopmustbe (z+4)(x —3) Ala=1

2 .
+ —— =1canbewrittenas z? — 52 — 16 = 0.
r—1 r+3

Answer:5(z +3) +2(z — 1) = (z — 1)(z + 3),80 T + 13 = 2% + 22 — 3, s0 22 — 5z — 16 = 0.

@ (a) Show that the equation

5x+4+3)+2(x—1)=(z—1)(x+3) Multiply every term by (z — 1)(x + 3)
Tr+13=2%+22 -3
0=2z%—5z—16

Marks M1 Multipliesby (z — 1)(z +3): 5(x +3) +2(x — 1) = (z — )(x +3) M1 7z +13=2>+22 -3 Al Correct
rearrangementto z? — 5z — 16 =0

2 . .
+ —— = 1. Give your answers correct to 2 decimal places.
r—1 x+3

Answer:z = 7.220rx = —2.22

(b) Hence solve

_ 5+ \/(—5)2 —4x1x(-16) 5+ v389 It doesn’t factorise, so use the formula

2 2
r=17216... or z=-2216...

r="722 or z=-222

X

5+ 25+ 64
2

Marks M1 Correct substitution: A17.22 Al -222
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