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Unit 1 Revision Sheet B Algebra Higher

Note: Higher tier students must also revise using the foundation tier revision
worksheets as this content can also be assessed on higher tier papers.

Questions

Q1.

¥r+3 x-2

(a) Write 5 + 3 asa single fraction in its simplest form.

1
(b) Simplify  (8a°¢%)°

2 3
(c) Solve 3y+ 8y=5
Show clear algebraic working.

(Total for question = 8 marks)



Q2.

(a) Expand and simplify (m - 8)(m + 5)

(b) Factorise fully 5y + 20y?

(c) Simplify (p? + 3)°

{J _ -
32x—5) = — 2
(d) Solve 2

Show clear algebraic working.

(Total for question = 9 marks)



Q3.

(a) Simplify
(laxaxaxa,

(i) 5a x 6b,

(iii) ¢° = ¢*.

(b) Solve 5-2y=12

(c)v=w?-2w.
Work out the value of v when w =6

(Total for question = 7 marks)



Q4.

| 12

"

(a) Simplify fully (8e")

:L"

)—4
(b) Express ( 2 in the form ay” where a and n are integers.

4x -2 5-3x _6
(c) Solve 3 4

Show clear algebraic working.

(Total for question = 8 marks)



Q5.
6x +13x" — 5x
4x° - 25
Simplify fully
(Total for question = 3 marks)

Q6.

31

—- = 81

Given that 9

find the value of x.
Show clear algebraic working.

(Total for question = 3 marks)



Q7.
2 3
Solve Sx—2 6x+]

Show clear algebraic working.

Q8.

6 _ 6 _,
Solve the equation ¥ —2 x +1

Show clear algebraic working.

(Total for question = 4 marks)

(Total for question = 5 marks)



Q9.

The diagram shows a rectangular playground of width x metres and length 3x metres.

Diagram NOT

accurately drawn
width x

3x
length

The playground is extended, by adding 10 metres to its width and 20 metres to its
length, to form a larger rectangular playground.

The area of the larger rectangular playground is double the area of the original
playground.

(a) Show that 3x? = 50x — 200 = 0

(b) Calculate the area of the original playground.

(Total for question = 8 marks)



Q10.

(a) Factorise 4x2 -1

4 1

+— =3
(b) Solve 2x +1  4x~ —1

Show clear algebraic working.

(Total for question = 6 marks)



Q11.

(a) Expand and simplify (2x —1)(x + 3)(x — 5)

(b) Solve 3x2+6x—5=0

Show your working clearly.
Give your solutions correct to 3 significant figures.

(Total for question = 6 marks)

Q12.

Solve the equation 5x% + 8x —23 =0
Show your working clearly.
Give your solutions correct to 3 significant figures.

(Total for question = 3 marks)



Q13.

Express each of a, b and c in terms of g so that
q + 12x — gx?

can be written as a — b (x — ¢)?

(Total for question = 4 marks)

Q14.

f(x) =17 - 3x2 + 12x

Write f(x) in the form a — b(x — ¢)?> where a, b and ¢ are constants.

(Total for question = 4 marks)



Q15.

ny .
)=

(a) find the value of m

Given that [

Given that a, b and c are integers,

(b) express 3x? + 12x + 19 in the form a(x + b)?> + ¢

(Total for question = 3 marks)



Mark Scheme

Q1.

©

Q

Working

Answer

Mark

Naotes

(a)

or

2(x+3) n S5(x —2)
3%5 35
3x+31+5(x—2)
3IxE €

Eg

3x+ 9+ 5x-10

Eg Ixs

3x+9
Ix5

Sx-10
3x5

o€

By —1

M1

M1

Al

For a common denominator as
part of 1 or 2 fractions (must be
a cofrect eXpression)

For a correct expansion of
brackets as partof 1 or 2
fractions (must be a correct
EXpression)

cao

Do not ISW

(®)

2aie’

[

M1

Al

Fortwoof 2. a* ¢ mna
product with three terms

Do not ISW

(©

le+

Eg

or gv (=5)or J'(S +§} (=5)
or y(0.6 + 0.375) (=5)

or 1.0416y (= 5) or

2452y +24 x 2y =24 x5

Eg25y=5x24 or 25y =120

I |
ory=5+1—or
- 24

=]
| — —Qor V=
Y 1.0416 J

+

Wb
w|w

9 16 . 9 -
) & 5) or P R (=3)

48

M1

M1

Aloe

For simplifying the LHS or
multiplying both sides by
24

Dep on 1** M1 gained

For the removal of the
denominator(s) as part of a
correct equation or for
correctly 1solating y

Dep on 1* M1 gained.
ScM2 for 16y + 9y =120
MOADO for trial and
improvement

NB: Decimals must be
exact to gain any credit:

Eg Award M0 for y(0.667 +
0.375)

Total § marks




Q2.

(uestion

Working

Answer

Mark

Notes

(2)

m:—8m+ 5m —40

M1 for any 3 correct terms or for 4 out of
4 comrect terms 1gnoring signs
for m® —3m ... or

for .. — 3m—40

=
mr— 3m—

40

Al

(®)

1+ 4

]

B2

If not B2 then award Bl for

S+ 47 ory (3 +200) or

dw(a + 4yv) where a 1s an integer and a =0
or

(1 + by) where b 1s an integer and
b#0

(©

Bl

(d)

Eg 6x—150r 12x—300e

g | =

M1 for expansion of a correct bracket

2=x3(2x—5)=9—xo0e

or

2(6x—15)=9—x0¢e or
9

(2x—-3)= —oe

202

M1 for removal of fraction or separating
fraction (RHS) in an equation

12x+x=9+30 0e or

x 9 ..
6x+—=—+150e
2 2

- —

M1 ft (dep on 4 terms) for terms 1n x on
one side of equation; number terms on

the other

Al dep on at least M2 awarded

Tatal 9 marks




Q3.

Q Working Answer | Mark Notes
(a) (i) at 1 Bl not ad acceptupper
case A
(a) (i) 30ab 1 Bl accept ab30, 30ba,
a30b,b30a (nox signs allowed)
accept uppercase A
and/orB
{a) (iii) gl 1 Bl accept uppercase Q
(b) 5-12 =2y ce M1 or 5—-12+2 orl2-5+
—3.5oe 2 -2
Al ans dependenton M1
(above numerical methods
acceptable)
(c) 6°—2x60e M1 accept36—12
24 2 Al

Total 7 marks




©

Q4.
Working Answer | Mark Notes
4¢'” 2 B2 (Bl for 4¢" or ke'¥)
A correct first step eg M1 or for 16f where p #—4
— i oan-l -4
L 00 D
2= | 1 J * 0.0625
(2 16
or | — ] or —
I"\. 1 .IJ "v
p \4
1 1
or | — | or —
v -
¥
) (%)
c 4x-2 5-3x M1 for clear intention to multiply all
- —19 :
egl2x 3 e =12x6or terms by 12 or a multiple of 12
egddxr—2)-3(5-3x)=12=6aor
or to express LHS as two fractions
44x-2) 3(5-3%) over 12 or a multiple of 12 oras a
eg T - B (=6)or single fraction with a denominator
- - of 12 or a multiple of 12
Y =35 —
eg 4x—2) 33(5 3%) (=6) oe (1f expanded numerator. allow one
12 51N er1or)
eg 160—8—-154+9x=6x12 M1 expanding brackets and
multiplying both sides by
denominator with no more than
ONE S1gN error
eglox+9x=72+8+ 15 M1 for correct rearrangement of a
correct equation with terms m x
1solated
38 4 Al  oe, award full marks for a correct

answer 1f at least M1 scored

Total 8 marks




©

Q5.
Question Working Answer Mark | Notes

x(2x + 5)3x — 1) or (2x + 5)(3x" — x) M1 for a correct factorisation of

or (2x + 5)(2x - 5) oe the
numerator into 2 or 3 factors
where one of the factors must
be
(2x+5)
or
denominator into 2 brackets
where one of the factors must
be
(2x+5)

x(2x +5)3x— 1) or (2x + 5)(3x° — x) M1 for a correct factorisation of

and (2x + 5)(2x - 5) oe the
numerator into 2 or 3 factors
where one of the factors must
be
(2x+5)
and
denominator into 2 brackets
where one of the factors must
be
(2x+5)

x(3x -1 3 e
L} Al accept it oe Do not ISW
2x-=5 2x—=5

Total 3 marks




©

Q6.
Q Working Answer Mark Notes
x x x 05yx M1 replacing 81 with 3* ar 9°F
34= 3" or 81= 231 92=33 or gl=(9]}
g.‘lI 3 ] 9 X 9 X

egd+bx=xor

with (3%)* (or 3%)
or replacing 81 with 92
or 3 with (9%°)

(in an equation)

4=x—23x) oe

eg2=05x—3x0e

M1 a comrect equation using powers

—0.8

Al oe, dep on at least M1

Tatal 3 marks




Q7.

Working

Answer

Mark

Notes

2ox+1)=3(0x-2) or
2(6x+1) (5x—-2)

(Gx—2X6x+1) (5x—2)6x+1)

M1

Need to see both
expressions in an
equation

Mav be implied by
second M1;

NE: Denominators
must be correct

12x+2=1%% -6 or
12x+2 15x—6

(5x—2)(6x+1) (5x—2)6x+1)

M1

Need to see both
expressions in an
equation

NEB: Denominators
must be correct

3x=Bor—3x=—8or
3x=2+6 or 3x=—6—-2
or 15x—12x =8

or 12x—15x=—-8 or
3x—8=10

M1

dep on awarding first
two method marlks

for correct
rearrangement with x
terms on one side and
numbers on the other
AND correct collection
of terms on at least one
side

orfor3x—8=10

Al

5
for 2— oeincluding

decimal equivalent
rounded or truncated to
at least 2 decimal places
Avward 4 marks if first
two method marlks
scored and answer
correct.

Total 4 marks




Q8.

Question

Working

Answer

Nates

6(x+1)—6(x—2) -
(x—=2)x+1)
6x+1)  6(x-2)
(x=2Wx+1D) (x—2)x+1)
oe
6(x+1)—6(x—2)=(x+
1)(x — 2) oe
(18=x*—x —2)

¥ —x —20(=0

(x +4)(x—5)(=0)

(:

1y

n

M1 Correct single fraction or
2 fractions with the same
cofrect Conunon
denominator

If expanded. condone 1
e1Tof in numerator

M1 Correct removal of
denominator

(M2 1f a candidate goes
straight to this stage) if
expanded, condone 1
error

Al Correct 3 part quadratic
(egx®—x — 20 (=0) or
¥ —x=20o0rx*=x+
20)

Ml (x+4)(x—5)(=0)or

a fully correct substitution

into the quadratic formula

eg

——1,J(-1)? —4x1x-20

2x1

Condone no brackets

around —1

11481

~

Al dep on last M1

or

Taotal 5 marks




Q9.

Q Working Answer |Mark Notes
(a) | 2x3xxx=(x M2 Ifnot M2 then M1 for 2
+ 10)3x + 20) x 3xxxor 2 x3x or6xl or
or 6x = (x + (x+ 10)(3x + 20)
10)(3x + 20) 4
6x? = 3x2 +50x + Al
200 Dependent on at least M1
(B) | (Bx +10)x —20) M2
(:0) _ 50+-/Z500 + 2400
b fee———0r——
Marks can be 5
awarded in b) if EEE P”i:}g)mﬂ MI for (3x
. I i
seen in a) =20
or
1200 3 _ — —50+V~50"—ax3x~200
Z2x 3
20x3x20 condone 1 sign error

Al

dep on M1 in b). Ignore
negative root
(—3.31ec)

M1

Al
depon 1** M1 in b)

Total 8 marks




©

Q10.
Q Working Answer Mark Notes
a 2 M1 2xE£D(2xx])
(2x-1D(2x+1) Al cao
b 42x-1) 1 4 M1 multiply all terms by (4x — 1)

+——[=3]or
(Zx—D(2x+1) 4 -1

H4x* -1) L (x+D
(2x+D(Ex" 1) (2x+DEx" -1)

[= 3] ar

4(4x" -1) + 1{41:' -1) 3043 “Dor
2x+1 4y -1

44x* 1) +(2x+1) =32x +1)(4x" -1)

or

correct equation with fractions
with a common denominator

NB (4x” — 1) may be
throughout

factorised

42x-1)+1=3(4x" -1) oceor

YA -1+ 2x+1=3(2x + 1)(dx" — 1) oe

M1 correct equation
fractions

with no

12 -8 =00r8x—12x =0ar

24x" ~4x’ —8r=0or 8x +4x’ —24x° =0

M1 comect simplified equation
with all terms on one side

L | b

Al dep on M2

Total 6 marks




©

Q11.
Question Working Answer | Mark Notes

a|2xr—x+6x—3o0r2x + 2 3 M1 for expansion of
Sx—3or 5y — any 2 of the 3
X+ 3x—5x—150rx’— 28x + brackets (at least 3
2x—15or 15 of 4 terms correct)
22— 10x—x+50r2x° —
11x+5
eg. M1 (dep) ft for at least
20 + 557 —3x— 10 — half of their terms
25x+ 15 or correct in second
27 — 4x? — 30x > + 2x expansion (the
+ 15 or correct number of
2% — 11 + Sx+ 627 - terms must be
33x+ 15 present)

Al
Alternative scheme
20 107 -2 +5x+ 627 | 28— 3 M2 for a complete
—30x—-3x+ 15 5x% - expansion with 8
28x + terms present. at
15 least 4 of which

Al

must be correct




©

—6++J96 = 646" ——60 0.633. M2 If not M2 then
6 6 —2.63 award M1 for
Accept 9.79 — 9.8(0) in —6+J6° —4x3x—5
place of V{{E . .
condone one sign
NB: denominator must error Subs“.nmm,l"
be 2 % 3 or 6 and there gﬂqwl Evakmbon of
: - individual terms e.g
must be evidence for . -
- 36 in place of 6
correct order of
operations in the
numerator
Al dep on Ml for
answers in range
0.63 t0 0.633 . —2.63
to —2.633
Award M2ZAT1 for
correct answer with
correct working that
would gain at least
M1
Alternative scheme
eg 3((x+1Y-1-5(= 0.633. 3 M1 for completing
0) or —2.63 the square
(x+1)° —1—E(= 0)
3
z for correct
(x=) -1+ ’— +1 ge M1 method to isolate
2 X
Al depon Ml for

answer in range
0.63 to 0.633.
—2.63 t0 —2.633
Award M2A1 for
correct answer
with correct
working that
would gain at
least M1




©

Q12.
Question Working Answer | Mark Notes
-8 +4/524 3 M2 If not M2 then M1 for
T or
10
-+ .,",I'BE_ —A60 -8 + JBZ—II'XE)(—EE
" o€ or 2% 5
_8 + 24131 condone one sign error in substitution:
_'T allow partial correct evaluation
NB: denomnator must be 2x5
or 10 and there must be
evidence for correct order of
operations in the numerator
1.49, Al for answers in range
—3.09 1.489t0 1.489105 and —3.089 to
—3.0891045
Award M2 Al for answers in range
1.489 to 1.489105 and —3.089 to
—3.0891045
with sufficient correct working that
would gain at least M1
Alternative scheme
5[{1.+i)2 _ E] oe 3 M1 for completing the square
z 25
4, [3 16 Ml
——x,/—+— oe
5 5 25
1.49, Al for answers in range
—3.09 1.489 to 1.489105 and —3.089 to

—3.0891045

Total 3 marks




Q13.

Q Working Answer Mark Notes
i 12 ) 4 | M1 for a correct factorisation of the
_‘I.L x = " & |+ g or expression or b = g (must be stated)
A
i
12
—q[ x ——.‘C—E] oe
q q.
[ s ! M1 for starting the correct process to
—qg|| x—— ] ..... oe or complete the square
\ 2q
- . ]]
—q|| x—| ..... oe
Eg M1 for a complete process of completing
(6 16 the square. (Does not need to be simplified)
—q| x ——] +—+¢g 0201
L oq g
. \2
{ 12 ] 144g
—glx——| + — +q oe
L 2q) 4q°
_ 36 Al oe a and ¢ must come from a correct
- ? 4 process of completing the square. (Does not
b= g need to be simplified)
6
C —_ e
q

Toatal 4 marks




Q Working Answer Mark Motes
a— bx’ + 2bex — be” oe or 4 M1 for correctly multiplying out a — b(x — c)?
ALT | — bx* + 2bex — be” + a oe or
b=g
2be=12or M1 for correctly equating coefficients
a—bec-=gq oe
2 (12 32 M1 for correctly finding @ or ¢ (Does not need
c=—ora=q| — | +gor to be simplified)
2q \ 2q |
6 (6
= —or ﬂ:g‘—] +q
q g
. 36 e Al oe (Does not need to be sumplified)
q
b= g
6
c=—
i
Total 4 marks
Q14.
Q Working Answer Mark Motes
ﬂ{'f +4x)........or 4 | M1 for factorising —3x° +12x
o ' or
i?r{l" t 4‘(] stating the correct value of b or
- b = 3 embedded 1n an mcorrect
bh=13 final answer in the form a —
3x— c‘)z
_3 |:{ - 2}3 ___________ :| - M1 for a correct first step to
complete the square
—3(x-2)
_3|:{ e 2}: - Z}ﬁ:|______..=:ne . M1 for a correct second step
' to complete the square
-3(x=-2) +12 or
3 (x-2) - (2) Joe
Working not required, so correct 29-3(x— 2]3 Al oe eg —3{x—2}1 +79
answer scores full marks (unless
from obvious incorrect working)
Total 4 marks
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—bx"+2bex — b+ a oe

M1 for multiplying out a — b(x

ALT or —c)?
b=3 o1
stating the correct value of b
or b =3 embedded 1n an
incorrect final answer in the
form a— 3(x — f?}ll
2be=120or M1 for equating coefficients

a—bct=17 ce

25" e =12 or
a—"3" x"22=17 ce

M1 for finding at least 2 from
aorborc

Working not required, so correct
answer scores full marks {unless
from obvieus incorrect werking)

29-3(x-2)

Aloeeg —3(x—2) +29

Total 4 marks
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Q15.
Q Working Answer (Mark Notes
(a) 4 1 | Bl
3
(b) | 3(x*+4x)+ 19 and 3[(x +2)* - M1 for correctly taking out a factor

21+ 19 or of 3 and correctly completing the

- 199 square
3| x" +4x+— J and or

\ 3

p i 19 for equating coefficients by
3| (_u.-+2]‘—f+_J or expanding

. 3 a(x+b) +c=ax’ +2abx+ba+c
a=3and 2ab=12ceand bla + ¢
=19 pe or or . . .

12 for equating coefficients by using
a=73 and b=moea.nd ) { BV B
ax” +bxte=al x+— J ——+¢
121 10 L 2a da
c=———+1Y0e
43
x+ 2P +7T Al accepta=3.b=2.c=7

Total 3 marks
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