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Ratio - Higher

Answers and commentaries

The question numbers in this resource reflect the question numbers from the original papers and
match the question numbers in the corresponding 2021 assessment materials.

Question 1
Please see the mark scheme.

Question 11

1 Ed and Fay shared £330 in the ratic 7 : 4
Ed gives Fay some of his money.
Fay now has the same amount as Ed.

How much does Ed give Fay?
[3 marks]

Answer £

AQA Education (AQA) is a registered charity (number 1073334) and a company limited by guarantee registered in
England and Wales (number 3644723). Our registered address is AQA, Devas Street, Manchester M15 6EX.



Student A

Ed and Fay shared £330 intheratio 7:4
Ed gives Fay some of his money.
Fay now has the same amount as Ed.

How much does Ed give Fay?

F+4- il 20:1-2
Fx30= 210 Ppybzi90
Y- 12p=10 <4 -0

— . 0-80. __0+50 -
.’bl':_b | &

Answer £ L0

Commentary

There are four alternative schemes for this question. All of them award the first mark for working
out that one ‘share’ has a value of £30. The second mark in each scheme is then awarded for
taking a significant step to working out the answer. In alternative method 1 that step is working out
that Ed has £210 and Fay has £120, which this student has done. They have made an arithmetic
error from there, writing that ‘210 — 120 = 100’°, which loses the final mark.

2 marks
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Student B

Ed and Fay shared £330 inthe ratio 7 :4
Ed gives Fay some of his money.
Fay now has the same amount as Ed.

How much does Ed give Fay?
44T |l
430:ll X 327
Yo+ 2= ZL%7 Y %__l - 5
IFoti-1 3% 2,) \ G ':}_1%_7_. | }_3( ~(3 22 q(

[3 marks]

L7 =2 B yy~* 450 3

Wt ()

Answer £ 4 q_ g(]

Commentary

Although the numbers look wrong this student has followed the correct method for alternative 1.
After adding 7 and 4 they have divided 330 by 11, and although their answer is incorrect they have
used it correctly by multiplying by both 7 and 4. They therefore score the first two marks, but
obviously not the accuracy mark.

2 marks
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Student C

Ed and Fay shared £330 intheratio 7.4
Ed gives Fay some of his money.
Fay now has the same amount as Ed.

How much does Ed give Fay?
FM ws B
»é/* - ~0K 330%¥:,£L48f20(1d9)

&W Zrg H-‘—#Z‘ID

§Z:.50— .
Wg. 22 34.30 | = ¢
SO e . % ETwE
,!FBH“E*O J:;'ﬂ%
\
B i
Answer £ 4345— a

Commentary

This student has started incorrectly by dividing 330 by both 7 and 4. Although they correctly find
the midpoint of the difference the second mark is dependent, so as they went wrong on the first
mark they can’t score the second.

0 marks
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Question 11

1 Joe and Kyle share an amount of moneyintheratio 7:»m
Joe gets 35% of the money.

Work out the value of ».
[2 marks]

Answer

Student A

Joe and Kyle share an amount of money in the ratio 712
Joe gets 35% of the-money.

Work.out the value of n.

Joe [ cune
R
Ol S, o 25271 =5

N 2 o e

Answer. &,

Commentary
This student has made two small steps that may have been rewarded on questions with more
marks, but receive no marks here. Subtracting 35% from 100% to get 65% could lead to

simplification of a ratio or division of 65 by the 5 also found, but neither are done, so no marks are
awarded.

0 marks
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Student B

Joe and Kyle share-an amount of money intheratio  7:n
Joe gets 36% of the money.
Work out the value.of .

t66—=—~orat Nz 667%
ECO-' 'S:
iodal= 5.20
Answer ﬁ_:—f% n - r%]g

Commentary
Note that the answer here is given as an amount of money, and although the actual amount could
be any multiple of 13p this is not penalised in this question.

2 marks

Student C

Joe and Kyle share an amount of money.in theratlo 7:n
Joe gets 35% of the money.

Worlk out the value of .

15 tge~ 36 = 65

B, 6Sv= 13

Answer Y

Commentary
Unlike the addition of money units, the presentation of the answer as an algebraic term does lose
the accuracy mark, as the student does not seem to realise that n represents the number 13.

1 mark

Copyright © 2021 AQA and its licensors. All rights reserved. 6 of 34



Question 11

" The value of a house is £120000
The value is expected to increase by 5% each year

Work out the expected value after 4 years
Give your answer to 2 significant figures

You must show your working (4 marks]

Student A

IO 220000 = 12000
-2 TED

Socox - =21,000 = Qo0

Answer £ QEeETED

Commentary

This is a standard response, where the student has used simple percentage ‘increase’ rather than
compound. This student has actually subtracted the 24 000 rather than added, but adding as a
block does not get any marks either. Note that the last mark, which is independent, cannot be
scored here as there is no value to 3 sf or more to be rounded.

0 marks
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Student B
[4 marks]

&
(120 000 x 1.05)=504000
A00jA S% = 10S

Answer £ 'F:O(-l OO Q

Commentary
Unfortunately, the student has cost themselves at least 2 marks by putting brackets into the
calculation, making it incorrect. They could have scored the last mark with a correct rounding, but

have rounded to 3 sf rather than 2.

0 marks

Student C

Answer £ 1 -g/O }(j\jt)

Commentary
This student has shown the required calculation. Note that with this calculation seen the unrounded

value does not have to be seen for full marks to be awarded.

4 marks
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Question 10

10 ¥ is inversely proportional to x.
Complete the table,
[2 marks)
X 12 [
1 El 8
Student A
10 v is inversely proportional to x.
Complete the table.
x 12 6 | Z
1
y 5 | ¢ 8
then X = 6 = 4
s b
T
x4 k ( : 14( ‘ﬁq L‘: = 1E
- -
M I< = Turn over for the next question
2 b
4
Commentary

Both values in the table are incorrect, but even though there are no working lines students can
score 1 mark through working. This student has done so by working out a correct value for k. They
have put & in the denominator, which is unusual but not mathematically incorrect.

1 mark
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Student B

v is inversely proportional to x.

Complete the table.

S A

y R wmy 4

Commentary

Either of the correct values scores B1, irrespective of the other value, so 2 scores the mark. The

student has clearly crossed out their initial value of 10 in that cell and replaced it with 2.

1 mark
Student C
yisinversely proportional to x. |
Complete the table. y -X
[2ma
B 2
x 12 6 3 = ;
v 2m8 ‘ 4 8 B
+
.5
e 4=t g.2¢
6. 3
Turn over for the next question | £ Z_‘i
]
Commentary

The values in the table are correct, so we can ignore any working, although in this case there is no

incorrect working.

2 marks
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Question 6

6 The height of Zak is 1.86 metres
The height of Fred is 1.6 metres.

Wirite the height of Zak as a fraction of the height of Fred

Give your answer in its simplest form.
[3 marks]

Answer

Student A

The height of Zak is 1.86 metres.
The height of Fred is 1.8 metres.

Write the height of Zak as a fraction of the height of Fred.

Give your answer in its simplest form.
[3 marks]

ﬁ'— w——%ﬁ%—&m—@—
% L BT .

Answer ,ZQ‘C o= —% ¢ Cred = %

Commentary

This student seems to have concentrated on comparing the heights by introducing a random
denominator and simplifying. Unfortunately, that was not the premise of the question, and therefore
no marks can be awarded.

0 marks
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Student B

The height of Zak is 1.86 metres.
The height of Fred is 1.6 metres.

Write the height of Zak as a fraction of the height of Fred.
Give your answer in its simplest form,

Answer

Commentary

The student has converted to a mixed number before simplifying, and it could be argued that at no
stage did they present the answer as a fraction in its simplest form. However, we were not
assessing the difference between a fraction and a mixed number in this question, so are happy to
accept the answer in this form.

2 marks
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Student C

The height of Zak is 1.86 metres.
The height of Fred is 1.6 metres.

Write the height of Zak as a fraction of the height of Fred.
Give your answer in its simplest form,

TR W 1 -
M 1 "_'[Z ¥ {/27 E

Bft 0

Answer

Commentary

It may seem strange to award a mark for simply writing the given amounts as a fraction, but doing
so in the correct order is the first step in this procedure, so the first mark is awarded. The student

has not converted the numerator and denominator values to integers, and therefore cannot score
the other marks.

1 mark
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Question 12

12 The graph shows how much Molly is paid for working for up to 40 hours.
She receives
a basic rate of pay for the first 35 hours worked
a higher rate of pay for the next 5 hours worked.

250 f f /
Paying 200} /
150 - /

I

50

0

Y

0 5 10 15 20 25 30 35 40
Hours worked

Work out the difference between the higher rate of pay and the basic rate of pay.

Give your answer in £ per hour.
[3 marks]

Answer £ per hour
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Student A

g

—k-1

00 5 10 15 20 25 30

Fiours wonkexd " L

Waork out the difference between the higher rate:of pay and the: basic rate of

Give your answer in £ per hour.
¥ ll ™
=
£350 350 ~2%0 =E30 e

D220 < 35 =k]

I J—= ;
esrivoda ? j“—‘?ﬁ'*"‘a"f){‘.l “ub=te 35
Answer£9% 15 par hour
Commentary

The student seems to have had an idea of how to answer this question, but has got muddled while
working through it. They have worked out that the basic rate is £8, which gets them the first mark.
Then, despite marking the graph correctly and working out £70, they have simply divided the total
pay by the total number of hours, a common mistake. They have given this value as their answer,
but even if they had understood that the difference was required they would not have got the mark
for 75p, as this was an accuracy mark.

1 mark
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Student B

.

Payinf€ 200 ’ : :

150

100 yam

50 L 1 FrEE

W ; ' PR
uﬂ 5§ 10 15 20 25 30 35 40

Hours worked

L ]

Work out the difference betwean the higher rate of pay and the besic rate of pay.

Give your answer in £ hour.
¥o per [3 marke]

aC rale = =
; = 735 s
_ rocesdTlery0 7250535 Z& corhooms |
Z3s50%5 dea_?flw_

o

Answer E G perhour ,,

Commentary

The student receives the first mark for £8. They correctly use 5 hours for the higher rate, but use
£350 instead of £70. Note that they actually did the correct calculation to work out £70 being the
total of higher rate pay, but crossed it out and replaced it, so we can’t mark it. This is one of those
responses where the unrealistic answer might lead the student to review their work.

1 mark
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Student C

FTHJILH D WLt RE

Work out the difference between the higher rate of pay and the
Give your answer in E per hour,

RosiC = §RIS eepbows
H\%\,{[ < B gor Wnper

U S

Commentary
This is a very sparse response, with a minimum of work shown. The value of £8.35 is incorrect,

and as we don’t know how it was arrived at we can’t award a method mark. £14 is correct, so even
though we haven’t seen any working for it we can award the second mark, which is not dependent
on the first. The accuracy mark is only awarded for a correct answer, so not given here.

1 mark

Copyright © 2021 AQA and its licensors. All rights reserved. 17 of 34



Question 17

17 A ball is thrown vertically upwards.
The graph shows the height of the ball above the ground after it is thrown.

Height of bali

3
Height (m)

Time (s)

17 (b)  After how many seconds is the ball at instantaneous rest when it is in the air?
[1 mark]

Answer s

17 (c)  Work out the average speed of the ball when it is moving downwards.
[2 marks]

Answer mi's
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Student A

17 (b)  After how many seconds is the ball at instantaneous rest whan it is in the air?

Answer ‘]S g

Weork out the average speed of the ball when it is maving downwards.
O L2
-.--- — g = ]

o - -
EFLGEDL =% ‘E

Answer e L mis

Commentary

Part (b) is correct, but in part (c) the student has misread the scale as 4.2 rather than 4.6.

Unfortunately, this loses them both marks in this part.

(b) 1 mark
(c) 0 marks
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Student B

Aftar how many seconds is the ball at instantaneous rest when it is in the air?

Answer \ : Lr PORMEIRI

Work oyt the average speed of the ball when it is moving downwards.

D :
Do D % =T 5

Answer fz QS ~m/s

Commentary

The student seems to find it difficult to read accurately from the scale. In part (b), they are just
within tolerance, so gain the mark, but in part (c) they are just outside the acceptable range and
therefore score zero.

(b) 1 mark
(c) 0 marks
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Student C

After how many seconds is the ball at instantaneous rest when it is in the air?

Work out the average speed of the ball when it is moving downwards.

[2 marks]

Commentary

In part (b) the answer is incorrect. In part (c), the answer appears to be in a list form, but a glance
at the working shows that the student had completed the correct calculation, and is using the
continental decimal notation of a comma. This is acceptable, so both marks are awarded.

(b) 0 marks
(c) 2 marks
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Question 17

17 P is a rectangle with length 50 cm and width x cm

Q is a rectangle with width y cm
Not drawn
accurately

P Q
xcm ycm
50 cm

The length of Q is 20% more than the length of P_

The area of Q is 10% less than the area of P.

Work out theratio x -y

Give your answer in its simplest form.

[4 marks]

VR Answer
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Student A

E

xom » cm s

50 em

The length of Q is 20% more than the length of P.
The area of G is 10% less than the area of P.
Work cut the ratio x '

Give your answer in its simplast forr,

2o tO {4 marks)

(O SO =S x2. 210 SO0 =00
Tk AL ool 2OCy iS00 I
cCie 7 = e lEives ety .

Commentary

The student has started by working out 10% of 50, but seems to think that that is the value of x
rather than the length of Q. To have gained the first mark they needed to add the 10 to the 50.
From there they seem to be trying to work out areas, but exclude the arithmetic terms, so there is
no work worthy of a mark.

0 marks
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Student B

P Q

ﬁ.'rc:"fi

Iecm ycom

50 cm

The length of Q is 20% more than the length of P.
The area of Q is 10% less than the area of P.

Work outthe ratic x:y

Give your angwer in its simplest form:.
{4 marks]

ﬂﬂf‘ ?'Jr%n‘ﬁ,
fraghy, ok @ er4 3t )
Wwoh, of @ = 2p+ ¢ Lof jartam o F (o420

Commentary

The student has given an expression for the area of P, but that in itself does not receive a mark, as
it needs to be reduced by 10% before being compared to the area of Q. The rest of the work here
seems to be concerned with the perimeter rather than the area.

0 marks
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Student C

£0m ¥ o

50 cm

The langth of Q Is 20% more than the length of P.
The area of Q is 10°% less than the area of F,

Work out the ratie 3 3 §
|

Give your answer in its simplest form.
' [4 marks]

S6 o s biacec F O

Commentary

The student understands that they need to increase 50 by 20%, but have simply added 20, which
of course receives no marks.

0 marks
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Question 23

23 A shopkeeper compares the income from sales of a laptop in March and Apnl.

April

Price % more than March

Number sold % less than March

By what fraction does the income from these sales decrease in April?

[3 marks]
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Student A

A shopkeeper compares the income from sales of a laptop in March and April.

April
Price % more {than March
MNumber soid % less than March

By what fraction does the income from these sales decrease in April?

—— S e
g XG5

s Lo T i qﬂ
75t tE
=5

Answer % E O

Commentary

The student has correctly introduced the fraction g and even though they have used it incorrectly

this still qualifies for the first mark. None of the further work scores another mark.

1 mark
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Student B

By what fraction does the income from these sales decrease in April?

! \ . 9 I =Y [3 marks]
| _ - 2 .
| e g% e elmn
Jl‘:"'. w28 v 2075, '-”"i_l._»‘?":-_
ey 252w Yold
¥ vnatahg 0
two __ <420 o
M'} Answer loﬂ/ﬁ
107 ©
31,'5‘?‘ wnh - 7.5
Mt A0n'L
feva 2.0 Se s |
Ure :%ﬂ[):) (o = PO Ay

| {oC ¥\ o =#{000 1S x 10" @D
| — 2000 —\Y00 = 'Z{?{},—__imrmm

Commentary

This student’s working is all over the place, but the answer comes from the bottom of the clip,
where they have assumed values for the number sold and price and correctly worked out that
income decreases by 10%. Unfortunately, the question specifically asked for the fractional
decrease, so the final mark cannot be awarded.

2 marks
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Student C

priqOnal pPrice = X

T w1 & = \lf‘S‘I

s

oligovnod sold = Y

y - ‘Vax = 3[4y

L Vg e &
S T ]
S & 20 [Q 2

Answer 9 / |0

Commentary

After a spot of algebra, where eventually the student realised they could go no further, they hit on
the correct calculation to work out the fraction of the previous amount. Unfortunately, they did not
think through that it was the fractional decrease that was required, so they only score the first two

marks.

2 marks

Question 2
Please see the mark scheme
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Question 21

21 v is inversely proportional to I
vy=4 when x=9

21 (a) Work out an equation connecting v and x.
[3 marks]

Answer

21 (b) Work out the value of ywhen x =25
[2 marks]

Answer
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Student A

(a)  Work out an equation connecting y and x.

[3 marks]
s
2 n.:): = b F kzComstont
K= —i‘“? L
[2
Answer K-'\: —
e

(b) Work out the value of v when x=25

(2 2 oL

o A s S e —

Answer ? . '{f

Commentary
Note that the proportion statement on the first line of part (a) is incorrect, but the student has
recovered from there and is not penalised. They have calculated the correct value in part (b).

(a) 3 marks
(b) 2 marks
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Question 26

26 b is two thirds of ¢
Sa=4c

Work out the ratio a:b:c

Give your answer in its simplest form where a, b and ¢ are integers
[3 marks]

Answer

Student A

—
bistwpthigsale. Y = 3 & B=19¢
Sa=dr

Work out the ratio atbic
Give your answer in its simplest form where a, & and ¢ are intage!

Sa =W ¢(
3b=1c¢ Lh=ULc¢ !

So.=bb = U

Commentary
This is a tricky question, and many students were unable to make much headway with it. However,
there is a fairly easy mark on alternative method 3 for 6b = 4c, and this student achieves that mark.

They are unable to make any further progress.

1 mark
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Student B

us_J0 Ul s
75::1"60(; 2
b= 30 ¢ = 0=40
. Uu0.60
iy ' B e

L]

M1|_1ﬁ

Answer iS . 8 - lz

Commentary

In alternative method 2 the first mark is awarded if the first and third values are in the correct ratio
(4 : 5) or the second and third values are in the correct ratio (2 : 3). Here, the second and third
values are in the correct ratio, so a mark is awarded.

1 mark
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Student C

Work out the ratio a:b:c
Give your answer in its simplest form where «, b and ¢ are integers.

=
S:l:ly “:h:5
Gt 3 h
15.
=
Answer 1o g la__ . ¥

Commentary
It's easy to miss this, but the first and third values are in the ratio 4 : 5, which scores the first mark
on alternative method 2.

1 mark
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