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Help prepare your
GCSE Maths students

with confidence

Every year in GCSE Maths exams, students
often misread, misunderstand or misinterpret
questions and don't always do what the
question is asking them to do.

This booklet has been designed by our curriculum experts for you
to use with your students to explore real responses. Inside you’ll
find best practice approaches, example responses, examiner
commentaries and tips on how to access more marks.
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GCSE MATHS: ANSWERS AND COMMENTARIES

Higher Tier — Paper 3

Question 4

Use trigonometry to work out the size of angle x.

Not drawn
10cm accurately

[3 marks]
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Question 4, response 1

4

Use trigonometry to work out the size of angle x.
) Nol drawn
10¢m accurately
fi‘
dem
i-ﬂ.
[3 marks]
3] Wt = (v MW 3101733296
S h » Sne © D ¢ 1D0=0.973
=1 o= rﬁ'
o (09286 (A09)= 6 8.2
\ F
x= 6%. 2 »
Commentary

This is a fully correct solution, but inefficient. The student spotted early on to use the tan

function, but then chose to use Pythagoras and the sine rule.

The sine rule is very unlikely to be assessed this early in the paper as it's a Higher tier

only topic.
3 marks

© 2022 AQA



GCSE MATHS: ANSWERS AND COMMENTARIES

Question 4, response 2

4 IUse trigonomsatry to work out the size of engle x.

Mot draam
10 r;? accurataly

"j.x
B [3 marks]
bone = &
e s (1)
4+ = bR.I98C
e £g. 199 "

Commentary
This is a fully correct and efficient solution.
3 marks
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Question 4, response 3

4 Usa trgonometry to work out the slzs of argle x.
i Mot drawn
| Cem why accusalaly
N /(
e U
I3 marks]

d
i = 'ﬁ'nc?-dfr

e ()= Z2IN01L0MY

e ?_ | ;{rO IL LQ%L\”% ‘

Commentary
A common mistake was to label the triangle incorrectly.
Had the student labelled it correctly, they would have scored full marks.

1 mark

8 © 2022 AQA



GCSE MATHS: ANSWERS AND COMMENTARIES

Question 4, response 4

4 Use trigonometry to work cut the size of angle x.
ol diawn
10cm accurately
4cm
E/,-’ //
X
[3 marks]

lo" A4 = %
44 2 G

T

= 10.§ °

Commentary
Remind your students to read the question carefully.

This question told the student to use trigonometry. There are no marks available for
working out the missing side using Pythagoras’ theorem.

0 marks
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Question 4, response 5

4 Use trigonometry o work out the size of angle +.
O Mot drawn
10cm accurately
dcm ﬂ
Iq =2 3
X x 5& H Lr’_' I
[3 marks]

=000 71,29 | 3

Commentary

The student gains a mark for knowing to use tan, but it's important to know the full
equation so that it can be rearranged to work out the missing information.

1 mark
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GCSE MATHS: ANSWERS AND COMMENTARIES

Question 4, response 6

4 Use trigonometry to wark out the size of angle x.
Not drawn
© 10cm accurately
4
4cm
e o, AE
Z S RC WA
[3 marks]

Commentary

The student gains a mark for knowing to use tan, but they have not formed a correct
equation. The x is missing, so no further marks.

1 mark
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Question 4, response 7

4 Use trigonometry to wark out the size of angle x.
Mot drawn
10am accuratsly
4cm
\o D
x
[2 marks]

"I;_Cil + 'I_f = 11‘( 'IL

Jubi\e-q
e ket
in(f‘:ﬁz'a - SN = G 1‘111-‘:

Sr‘\-\(ﬁ-'ﬂﬂlz’;} - &%

= 1D .

Commentary

This student has used an inefficient method and has rounded too early. Their final
answer is inaccurate and doesn’t gain the final mark.

Advising students to use the ‘previous answer’ button on the calculator can help to avoid
this error.

2 marks
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GCSE MATHS: ANSWERS AND COMMENTARIES

Question 5

Laura works in a shop.
The table shows the number of hours she works on two weekends.

1 1
Weekend 2 5— 3—
2 2

Work out the percentage increase in her total hours from Weekend 1 to Weekend 2
[3 marks]

Answer

© 2022 AQA 13



Question 5, response 1

5 | aura works in a shop.
The table shows the number of hours she works on two weekends.

Saturday Sunday

Weekend 1 3 Z2

k —_—

i Weekend 2 52 3

-
M| =

Work out the perceniage increase in her total hours from Weekend 1 to Weekend 2
. T [3 marks]

312:6  3ALED D

o= S sy e ok S35 A
%, 9
laﬂ,—._gtl"“ 7 |
-5 & gL D i.:i =%
= 54—5—7_\‘%'_“— ; Sz

4 [

—— S = _—

Answer W % oy

This student has done the correct calculations, but does not gain the final mark. They
have not interpreted the decimal 1.8 to mean an 80% increase.

Commentary

2 marks

14 © 2022 AQA



GCSE MATHS: ANSWERS AND COMMENTARIES

Question 5, response 2

5 Laura works in 2 shop.
The tatle shows the number of hours she works on two weekends.

. Saturday Sunday
i
Weekend 1 3 2 6
Weekend 2 | 51 31
: z | 9

\Work out the percentage increase in her total hours fram Weekend 1 to Weekend 2

[3 marks)
wWeekend 1 = B

weekend 2 = 9 -

g:5=\_¢€§
L x x100= | 30%

Answer l %D Z %

Commentary

This student has done the correct calculations and interpreted the 1.8 as a percentage,
but they have not stated this as an 80% change.

It's important to remind students to refer back to the question to ensure they are doing
what they are asked.

2 marks

© 2022 AQA 15



Question 5, response 3

5 Laura works in a2 shop.
The table shows the number of hours she works on two weekends.

Saturday Sunday ‘

| Weekend 1 3 2 5 Dot
= | R

| Weekend 2 5 31 a A8
L : 3

Work out the percentage increase in her total hours from Weekend 1 to Weekend 2

[3 marks]
3+ZS A2 oo 004
3 L S
2439

Answer jho %

Commentary

Students who were clearly using the percentage change formula had a high success
rate.

3 marks

16 © 2022 AQA



GCSE MATHS: ANSWERS AND COMMENTARIES

Question 5, response 4

5 Laura warks in a shop.
Tne table shows the number o hours she works on tWwo weekends.

I
Saturday i Sunday
Weekend 1 k] |l 2 > Sh-s
Weskend2z| 351 | &l l
- i ! 2 2 = :i -

Work out the percentage increase in her tatal hours from VWeekend 1 to Weekend 2
C? 5 [3 marks]
e #f@@: Ll{}-"t‘\.% 3+2:3l{|r1'

9
TS 3T - Nh-x
e Ly ~ old N
R Lad
Answer £|' L - )
Commentary

When using the percentage change formula, a common misconception was to put the
new value as the denominator.

1 mark
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Question 5, response 5

5 Laura works in a shop.

The fable shows the number of hours she works on tweo weekends.

Saturday Sunday

Weekend 1 3
1 =
Weekend 2 EE
§ Sriod _ o
I

A i
Work out the percentage increase in her total hours ‘from Waekend 1 to Waekenc 2

[3 marks]
e led | 5 Lmaw’_g
Wiekeot - 49 _L«.-.z_t,;r:
5
G Hoo=— 65 g7

o 05, &

Commentary

A very common error was to write the fraction upside down.

Credit is given for finding the values 5 and 9.

1 mark

18
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GCSE MATHS: ANSWERS AND COMMENTARIES

Question 7/

A is an arithmetic progression.
Here are the first four terms.

13

G is a geometric progression.
Here are the first four terms.

nth term of A = 8th term of G

Work out the value of »n.
[4 marks]

© 2022 AQA




Question 7, response 1

A is an arithmetic progression.
Here arz the first four terms.
13 16 19 22
G is a geometric progression.
Here ars the first four terms.
9 4 8 16 2z &Y 124
235¢
‘ wuth term of A = 8th term of G
Wark out the value of n.
[4 marks]
756 =32 2%3
18] 2T =
el
Commentary

This student has calculated that there are 81 more terms from 13 to 256.
They've not gone the final step of stating that it is the 82nd term.
3 marks

20
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GCSE MATHS: ANSWERS AND COMMENTARIES

Question 7, response 2

7 A is an arithmetic progression.
Hera are the first four terms.

13 16 10 22
?ﬂ-\._-l VO
“——-—'ﬂ \-._____-’
4% Py
C is a geometric progression.
Hers are the first four terms.
2 4 B 16
|
‘ nth term of A = 8thterm ol G
[ |
Woark out the value of n,
[4 marks]

Commentary
This student knows the 8th term of G is 256.
They know the common difference of A is 3 and have got the correct nth term: 3n + 10.

They have not got the third mark because they have not put these together to create the
equation stated in the box: 3n + 10 = 256.

2 marks

© 2022 AQA 21



Question 7, response 3

T

A is an arithmetic progression.
Here ara the first four terms.

13 16 12 22

G is 2 geometric progression.
Here ara the first four terms.

nth tarm of A = 8th term of G

Work out the value of .
[4 marks]

3n 110 = 298
3n 1+ (0 = 1§
In = b
p=L

Commentary

The 8th term of G is incorrect, but the student still gets credit for knowing the nth term
of A and forming what would be the correct equation.

The student then shows a correct method to solve the equation, so it’s likely they would
have scored full marks had they known the 8th term of G.

2 marks

22
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GCSE MATHS: ANSWERS AND COMMENTARIES

Question 7, response 4

7 A is an arithmetic prograssion.
Here are the first four terms.
13 16 18 22
+3 4+ +3
G is a geometric progression.
Here are the first four terms.
2 4 8 16
\...__,:H
X7 “
vl }:13
‘ nth term of A = Bth term of G
Work out the value of i,
[4 marks]
A i An+ 10
: (BBl |
G" S 9 %9
e |
8" Tormm of G 13 2 x 2
256
An + 10 = 25
‘3r\ — Uk
™ = 8-
a= 87
Commentary

A neat example of a solution worth full marks.
4 marks

© 2022 AQA

23



Question 7, response 5

7

A is an arithmetic progression.
Here are the firs four terms.

e 13 16 19 22
N +3 +3 +3
G is a geometric prograssion
Here ars the first four terms.

2 4 16 ) t
\_A__/\_M
L > R d ~2 \\_:/
. el
nth tarm of A = 8th term of G
Waoark out the value of a.
[4 marks]
N keem of A= R0 -10 Eux72 - 1%@
= 118 x =296
_33-1 =\'p = 2 8&
Fre S0 8" Jerm = 256
26 ©
Rn=266 .
—A—-_-_—:—n N = 88 .6
n= STV S

Commentary
The student shows the 256 and a common difference of 3.
An incorrect nth term for A means no further marks can be awarded.

2 marks

24
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GCSE MATHS: ANSWERS AND COMMENTARIES

Question 7, response 6

7 A is an arithmetic progression.
Here are the first four terms.
13 L 16 \__119 P 22
+3 s +3
G is a geometric progression.
Hers are the first four terms.
2 4 B 16
w L x WL oo
|
| nthtermof A=8thterm of G
Waork out the value of n.
[4 marks]
S owwn 0 G =2,%, 8, 16,32, 6% 1294250
8] ' 4 i ' | 7 e—
M —eror—ad G ——foo
= 2584
Commentary

For this question, one mark is gained by working out the 8th term of G (256).

Another mark is gained by showing the common difference of A — annotating the
sequence is a valid way of doing this.

2 marks

© 2022 AQA
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Question 8

Information about two fridge-freezers, A and B, is shown.

Total capacity is 330 litres

fridge capacity : freezer capacity =3 : 2

Freezer

Fridge capacity is 294 litres

fridge capacity : freezer capacity =7 : 3

Freezer

© 2022 AQA




GCSE MATHS: ANSWERS AND COMMENTARIES

Grace buys one of these fridge-freezers.
She buys the one with the greater freezer capacity.

Which one does she buy?

You must show your working.
[4 marks]

© 2022 AQA




Question 8, response 1

Grace buys one of these fridge-freezers.
She buys the one with the greater freezer capacity.

Which one does she buy?
You must show your working.

ﬂ-'a FFE::«:?_E.F' C&.piﬁih' l.j: g“[—ﬂ'ﬁ
3+h=5 3o 26:6¢
66x2- 3L

[4 marks]

B““? Fm}l@ ,{'C!,P:, ;:\Hﬁgz Egn‘l—lh__
1+3=lo P Flo:29.4
1G]ut-t % 0 ‘&"6" ug.

“oShe buss jidee seczer ) o5 3288,2

Answer R‘j = er A’

Commentary
This student has treated both capacities as though they were the total capacity.

Advise your students to look carefully at the words in bold.

2 marks
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GCSE MATHS: ANSWERS AND COMMENTARIES

Question 8, response 2

Grace buys one of these fridge-freezers.
She buys the ane with the greater freezer capacity.

Which one does she buy?

You must show your working.
[4 marks]

_Fﬁ:\ 2420 5266
66 x2=\4F L grdae
__@L@_Qwﬂr

% B -

294 2C=\26
1Qle =7 =22
L2%3=\26
_294 %fkra\i&j& \26 gsee2eX

Answer Qvf_\ - g

Commentary
A nicely set out solution worth full marks.
4 marks
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Question 9

Tom and Adil are the two runners in a 200-metre race.
Tom completes the race in 24 seconds.
Adil completes the race at an average speed of 28.8 kilometres per hour.

Who wins the race?

You must show your working.
[3 marks]

© 2022 AQA




GCSE MATHS: ANSWERS AND COMMENTARIES

Question 9, response 1

9 Tom and Adil are the two runners in 2 200-metra race.
Tom complstes the race in 24 seconds.
Adil completes the race at an average speed of 28.8 kilometres per hour.

Who wins the race?

OLU TMUusy snow LT wor<ing. A
1- Lt L [3 marks]
(0m = 700-9 4- P-z_ﬁat’,{.

74 retuds
Qd'f‘ﬁla-?glﬂaﬂf EE m! IE‘:I f Eﬂmf

O=17 : 14upom i bald lowr
LYbbo-30 - 450 i [ maimape

lfffa—fﬁﬂ: it seemdd

Answer ’Ad f- l

Commentary
This student has worked out the correct speeds but then given an incorrect answer.
Some students made the mistake of thinking the lower speed is better.

2 marks
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Question 9, response 2

9 Tom and Adil are the two runners in a 200-metre race.
Tom completes the race in 24 seconds.
Adil completes the race at an average speed of 28.8 kilometres per hour.

Who wins the race?

You must show your working.
[3 marks]

Commentary
This student found the correct speeds and gave the correct answer.

This was a common method which had a high success rate.

3 marks

32 © 2022 AQA



GCSE MATHS: ANSWERS AND COMMENTARIES

Question 9, response 3

9 Tom and Adil are the two runners in a 200-metre race.
Tom completes the race in 24 seconds.
Adil completes the race at an average speed of 28.8 kilometres per hour.

Whao wins the race?

You must show your wnrking.
[3 marks]

ALK ]ODO*’" VLEIOC e por Aais
12800 = <~ £0 = L4E0m e ttide
480 = cCO g /s

100 + & = V5 cevmndls

L4 <985
Jorn < AdA

Answer TC;T"'I

Commentary
Another method with high success rate was to calculate the time they both took.

3 marks
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Question 9, response 4

8 Tom &nd Adil are the two runners in a 2J0-metre race.
™
Tom completes the race in 24 seconds.
QL Adil completes the race at an average spead of 28.8 kilometres per hour.

—

= += Who wins the race?

You must show your working.
% moe _ [3 marks]
“Towm = “:éf;zu. = e
\y

150~ Ux (>

e = SOOD

Adl=2. X 200 - S7160
ST10 -0 - AGa

L= oyok

Answer 71)COL-L[

Commentary

This student calculated Tom'’s speed correctly, but then incorrectly rearranged the
formula for speed.

1 mark

34 © 2022 AQA



GCSE MATHS: ANSWERS AND COMMENTARIES

Question 9, response 5

9 Tom and Adil are the two runners in a 200-metre race.
Tcm completes the race in 24 seconds.
Adil completes the race at an average speed of 28.3 kilometres per hour.

Wno wins the race?
You must show your working.

[3 marks]
(OO YA 7 UMW = LW QIR
2000
14y ~ VIO 3P RREN = AMNCINR
S0 WV < AW €
. %C)_O';Emﬁ”__ _____ = L OWA
["‘_}- lllq.}l"?h\-'.l‘nl lll:] E‘,“\ Huh'u'h‘-% 6 .m(c} ] lll

Answer P\ U\\ 1";

Commentary

This student has rounded too early. The value for hours should be 0.00666... instead of
0.006. This means that the speed for Tom is incorrect (it should be 30 km/h).

The student then goes on to misinterpret what a higher speed means. If they had give
Tom as their answer they would not gain the final mark as their speed is inaccurate.

2 marks

© 2022 AQA 35



Question 9, response 6

9 Tom and Adil are the two runners in a 200-metre race. ﬁ
Tom completes the race in 24 seconds.
e ———
r hour.

Adil completes the race at an average speed of 28.8 kilometre

Who wins the race?

You must show your working. o
- gf ale ma
/ e Dlw{{- i = f{:.——-—“"'_
] = ——— Al =
o P L
= __Jab = }E—q
= qE
r 1‘Y fi—dj l" I{ : é - ?4—‘5&6’? rrj
= 7.9

answer .

Commentary
Remind your students to take care when working with different units.

Many students used the speed formula without considering the conversion.

1 mark (for either)

36 © 2022 AQA



GCSE MATHS: ANSWERS AND COMMENTARIES

Question 14

Students in two classes, A and B, raised money for charity.

The box plot for class A is shown on the grid.

Class A

5 10 15 20 25 30
Amount raised (£)

For class B,
¢ the lowest amount was £3 and the highest amount was £26
¢ the lower quartile was £11

¢ the median was £2 greater than the class A median

¢ the interquartile range was 1 % times greater than the class A interquartile range.

Draw the box plot for class B on the grid.
[4 marks]

© 2022 AQA




Question 14, response 1

14 Students in two classes, A and B, raised money for charity.
The box plot for class A is shown on the grid.

Class A e ;f: ! 5% 55 L EEEES

Class B ' AR *T

0 5 10 15 20 25 30
Amount raised (£)

For class B,
= the lowast amount was £3 and the highest amount was £26

e the lower cuartile was £11

the median was £2 greater than the class A median

the interquartile range was 1 % times greater than the class A interquartile range.

Draw the box plot for class B on the grid.
[4 marks]

class a4 rmedian = (2
so cdaSS ¢ = 14
\"Herguanile yangg
Be=&
so B = 8%z = #1(2
L +12 =z

Commentary

Remind your students to check their work. A basic arithmetic error cost this student a
mark here.

3 marks

38 © 2022 AQA



GCSE MATHS: ANSWERS AND COMMENTARIES

Question 14, response 2

14 Students in two classes, A and B, raised money for charity.
The box plot for class A is shown on the grid.

Class A “ : ‘1———

Class B

B S T FI T I a

§ =
o 5 ho!' 15| 20 25 30
Amount raised (£)

:

Forclass B,
s the lowest amount was £3 and the highest amount was £26 /

= the lower quartile was £11 /
« the median was £2 greater than the class A median

: ; j :
« the interquartile range was 15 times greater than the class A interquartile range.

Draw the box pot for class B on the grid.
=3/ Witz 2/
_oper  oarA\e =
= 1242 = 1Y
_1GR=9>17 , (17-9) xI-9
= X159 =12

_|mdner guamle = ) vi2= 23

Commentary

Whilst it wasn't necessary to show any calculations, this student has taken the time to
write them out. This would make it much easier to check their answer if they had made
a mistake and award method marks accordingly.

[4 marks]

4 marks
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Question 14, response 3

14

Students in two classes, A and B, rased monay for charity.
Tne box plot for class A is shown on the grid.

Class B [psEss==d ii I
{

]
L] 5 10 16 20 25 30
Amount raised (£)

For class B,
» the lowest amount was £3 and the highest amount was £26
= the lower quartile was £11

« the median was E2 grealer thar the dass A median

« the interguartile range was 1 % times greater than the class A interquartile range.

Draw the box plot for class B on the grid.

Mlsz258.5

[4 marks]

Commentary
There were several students who multiplied the wrong value by 1.5.

Here is an example where the student has done 1.5x the upper guartile of A.

Credit is given for showing the other information correctly in a box plot.
3 marks

40
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GCSE MATHS: ANSWERS AND COMMENTARIES

Question 15

A town has
a population density of 278 people per km?
and
a population of 158 460

population
area

population density =

The population increases to 168 720

Work out the population density after the increase.
[3 marks]

Answer people per km?

© 2022 AQA




Question 15, response 1

15 A town has

a population density of 278 people per km’
and
a population of 158460

population

lation density —
R ty area

The populatior increases to 168720

Work out the population density after the increase.
[3 marks]

i yve 8 Woo - 1LY =S 28

S—

Answer 29 U people per km®

Commentary
Remind your students to check their working.

The first calculation should have an answer of 570. This would then lead through to the
correct answer, but unfortunately the final answer is not accurate here.

2 marks

42 © 2022 AQA



GCSE MATHS: ANSWERS AND COMMENTARIES

Question 15, response 2

15 A town has
a population density of 278 people per km®
and
a population of 158 460
. . population
lation d - P
population density =

The population increases to 168720

Work out the population density after the increase.

| $846p=228=5D
(C 83720=570= 29¢

[3 marks]

Answer 42 f) é people per km”

Commentary
An efficient method and a solution worth full marks.

3 marks
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Question 16

Here is a scale drawing of a reservoir.

Scale: 1cm represents 500m

Virat wants to estimate the volume of water in the reservoir.

He draws on the scale drawing a circle with radius 3cm

© 2022 AQA




GCSE MATHS: ANSWERS AND COMMENTARIES

16 (a) Virat estimates the volume of the reservoir by assuming that

¢ the reservoir is a cylinder whose cross section is the circle

o the depth of the reservoir is 17 metres.

Work out Virat's estimate in cubic metres.
[3 marks]

Answer

16 (b) In fact,
¢ the depth of the reservoir is 13.8 metres

¢ the reservoir is not a cylinder (see diagram).

Which statement about the actual volume of the reservoir is correct?
Tick one box.

It is less than Virat's estimate

It is greater than Virat’s estimate

It could be less than or greater than Virat’s estimate

Give a reason for your answer.
[2 marks]

© 2022 AQA




Question 16(a), response 1

16 (a) Viral estimates the volume of the reservoir by assuming that

s« the reservoir is a cylinder whose cross section is the circle

» the depth of the reservair is 17 mefres

Waork out Virat's estimate in cubic metres
[3 marks]

Nslom e ‘9| Q@ C-»[liﬂ‘L"'-'r = T"'LL
YT = mAgERiE
& UWEEN
—4gu- 66

Answer L'[@D : 6 S m°

Commentary

3 is the scale size, so it needs to be converted to actual size before using it in the
formula.

This student knows the formula for the volume of a cylinder, and can use it correctly.
Some credit can be given as we ensure we don't penalise students more than once for
the same mistake.

1 mark
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GCSE MATHS: ANSWERS AND COMMENTARIES

Question 16(a), response 2

16 (a) Virat estimates the volume of the reservoir by assuming that
» the reservoir is a cylinder whose cross section s the circle

« the depth of the reservoir is 17 metres.

Woark out Virat's astimate in cubic metras.

525 2y3e0 <\ 500
weth = 1600 iFT= B 250 0coTh
=12 &) 6589\

[3 marks]

Answer 'HLE] l 65{){\(‘, m*

Commentary
Fully correct.
3 marks
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Question 16(a), response 3

16 (a) Virat estimates the volume of the reservoir by assuming that
= the reservoir is a cyirder whose cross section is the circle

= the depth of the reservoir is 17 melres.

Work out Virat's estimate in cubic mefres,
I3 marks]

neth
U2 5% |7 2 153 T8 xS00
= 24 0331-23%
= 24a3321

Ros]

Arswer L Ll‘:’ 311 m

Commentary
This student has tried to scale the volume using the length scale factor.

This is not a correct method and we can’'t award any marks.

0 marks
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GCSE MATHS: ANSWERS AND COMMENTARIES

Question 16(a), response 4

16 (a) Virat estimates the volume of the reservoir by assuming thal
¢ the reservair is a cylinder whose cross section is the circle

s the depth of the reservoir is 17 metres.

Work out Virat's estimate in cubic metres.
[3 marks]

TRy 3% L
=193 - A0 -5
e

_-___—n———-

420 _ HEHX SOO — 246320
1

T Y 7560 ¥IF=tzeteds g
Aswer  SEADTERND) 0w
. G
120(65 91(9

Commentary

After converting using the scale, this student then tried to convert back again after the
correct answer was seen. This lost the final accuracy mark.

2 marks
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Question 16(a), response 5

16 (a) Virat estimates the volume of the reservoir by assuming that
= the reservoir is a cylinder whose cross section is the circle

= the depth of the reservoir is 17 metres.

Work out Virat's estimate in cubic metres.

Contrrvne = 6 %500 % 500w M =51p00

[3 marks]

Answer g0 U—D m°

Commentary

Credit can only be given for converting the radius correctly, not the diameter. It's the
radius that is needed for the method to continue.

0 marks

50 © 2022 AQA



GCSE MATHS: ANSWERS AND COMMENTARIES

Question 16(a), response 6

16 (a) Viral estirales lhe volume of the reservor by essuming that
+ the reservoir is a cylinder whose cross section is the circle
+ the deptk of the reservoir is 17 melres.

Waork out Virat's eslimate in cubic metres.
I3 marks]

VWae 3vCro= 1Tmn ki - 1Sopr 4 172> 2T5 000

Answer &g SO m

Commentary

This student has converted the radius correctly, but then used an incorrect formula for
the volume.

Only the first part of the method is correct.

1 mark
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Question 18

A, B and C are points on a circle, centre O.

DC is a tangent to the circle.

Not drawn
accurately

Show that angle ABO : angle ACO=3:1
[5 marks]
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GCSE MATHS: ANSWERS AND COMMENTARIES

Question 18, response 1

18 A, Band C are points on a circlz, centre O.
DC is a tangent fo thc circle.

A Not drawn
accurately

Show that angle ABO : angle ACO=3: 1
[5 marks]

90-%3=7 ACC=T" (0mies ok o H9ent
K 0 (e ofe 90°)

ARG:ACO  7x3-2y
3: |
0N 1

Commentary

Students are asked to show the ratio is correct. They cannot use it to find any missing
angles (as this would be a circular argument).

This student has worked out angle ACO correctly so can gain 1 mark.

1 mark
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Question 18, response 2

18 A, Band C are points on a circle, centre O,
DC is a tangent to the circle,

A Not drawn
accurately
“D
Show hat angle ABO . angle ACO=3:1
[5 marks]
Q
3 S S kBoz 2.}
-4 <
%o-~5S& 2 201,  ALOZ T

2a L. - 28 T A17
o-33q 223
90 -~ 33z 2°
22T vra = 334

D0~ I X 2.1
EEETE1

Commentary

This student has found all the required angles (shown in the correct position) but has
not completed the final step of showing that the ratio is correct.

4 marks
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Question 18, response 3

18 A, Band C are points on a circle, centre 0.
DC is a tangent to the circle.

A Not drawn
accurately

Show that angle ABO : angle ACO=3:1
[5 marks]

L BOC&62° = 1xangRk ar clrcuwvgeveines)
_(180-5€) ~1 [isgeela® wiange) < €2° =c0RcyE R
ac-wu3=z2=f < égg(;wmm; QLS Tought = 4c5)

d24+T42 8= —

cfBo (ZACO = 2\ + 7 = e )
=

Commentary

Students were not required to provide reasons, but many students did so. Those that did
had a high success rate in answering the question. It may be that thinking of the reasons
helped students navigate their way through the problem.

5 marks
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Question 18, response 4

18 A, B and C are points on a circle, centre O.
DC is a tangent to the circle.

Py l=iA .
d 7708 5eSehe Not drawn
accurately

Show that angle ABO : angle ACO=3:1
] I
‘ [5 marks]
21 s 7

- T
fO =80=Co o8aM are rodic
£0CR =71° 08 tangept prely racliviat9oe
J# (90-53-7) |
cO0A( =79° a8 iTsen [SoGls hong by
2087 Z91° e 98-FT=2
=RBo = 21° &3 (505 @eley Solhayine Mosane

ARo B lo ot
QL "7 127
3

Commentary

Another successful method.
5 marks
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Question 18, response 5

18 A, Band C are points on a circle, centra 0,
DC is a tangent to the circle.

Mot drawn
accuratcly
D
Show that angle AEO : angle ACC=3:1
[5 marks]
o = B6 R0-83:4%F
15624
\S0-28 =153 - 9710
- -85 F5d=55
LAY q#-di=76
e Ibx2=15
wos IR0 —JR=5d 180" 16d= 2B
(51 =3B
B3 -\ :
Box V=3B

VLADRY 8 =180

Commentary

Here the 56 is positioned incorrectly, so scores O marks. This is why we require students
to use the correct 3-letter code or label the diagram correctly. We can't just accept the
correct value seen.

0 marks
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Question 18, response 6

18 A, B and C arz points on a circle, centre O,
LCis a tangent to the circle.

Not drawn
accuralely
D
Show that angle ABQ: angle ACO=3:1
[S marks]
gAC = 2% _ a» 2= S6 = @OC

180 =58 = 1l =2 =69
Ex =67 = 2

e ) ¢ &+ G2 -~ 11
S =il = €4 62 = 7

RO S T L AT BACET
= 2% 27

e v e

b i B2 M

Commentary

Methods that don't precisely match any of the methods given in the mark scheme will
still be awarded credit where appropriate.

The student has not used 3-letter codes but the values are in the correct position on the
diagram.

We can condone some weaknesses in presentation as the method is clear.

5 marks
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Question 18, response 7

18 A, Band C are points on 2 circle, centre O,
DG is a tangent to the circle,

Not drawn
accurately

~D

Show that ange ABO: zngle ACO =3 :1
IS marks]

ﬁ%( JI>9 =R’ mgﬂm ”%} -;‘2‘:&

FOu

DC‘O qo A'TOVT}U’\J( Wﬂhﬂ'\. ﬁ?\d{'b o
~Bi= 7"
3(;2(3 bk Qﬁf_:ﬂ Cu"p%b in ful circle

360 ~(3aL +742%) = 2V andles (n
= f{h‘ﬂ"\’f tatem

 Tx3= W

Commentary
The angles are correctly positioned on the diagram.

Writing 3 x 7 = 21 is not enough for the final mark. As this is a ‘show that’ question, the
student must show the ratio is correct. They must not work with what the ratio means
(iethat one angle is 3 times the other).

A concluding statement would be needed, such as
“7 x 3 = 21, therefore the ratiois 3 : 1.

4 marks
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Question 18, response 8

18

s men
//JD
Show that angle ABO: angle ACO=3: 1 i emarin
c L ACO= 90-83 = »° becanse tupd
me_&_@m “ i poik
L BOClug= 29x2 = 56° hecause _ande.
d e 6 tuie tht of
- /£ B0C (wfae) = 360 -S¢ = S04° beauw
WZM an aﬂdwf Sy b 360" v
- LARO= 3¢0-3504- 28~7 = 2|
5%»052 ayles i t?Mﬁ[frW sun 360
LAO: L ACO= 2L:7,
Srmyﬁ'ff&, fg K4 l
Commentary

This solution is fully correct.

This would still score 5 marks if the diagram had not been labelled. The student has
used the correct 3-letter codes for each angle and has distinguished between the acute
and reflex angles BOC.

5 marks
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Turn over for next question
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Questions 19(a) and 19(b)

Here is the plan of the floor of an L-shaped room.

All lengths are in metres.

%—9 Not drawn

accurately

19 (a)  The area of the floor is 75m?

Showthat x*+x-90=0
[3 marks]

© 2022 AQA




GCSE MATHS: ANSWERS AND COMMENTARIES

19 (b) By factorising x> +x—90 work out the value of x.

You must show your working
[2 marks]
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Question 19(a), response 1

19 Here is the plan of the floor of an L-shaped room.
All lengths ere in metres.

U
= Not drawn
Z accurately
|ZM s
5
x+1
L
) © 7@ i x—2
| L
x \
18 (a) The area of the flowr is 75017
Showthat ' +x-90=0
[3 marks]
o =
L
1+ 4 240 ~10- o = |9
7Sm "
q =&l
El+q4=¢q0
18448z ¢
Commentary

A common mistake that several students made was to try to find a solution to the
equation rather than showing that the equation is correct.

0 marks
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Question 19(a), response 2

19 Here is the plan of the ficor of an L-shaped room.
All lengths are in metres.

x=5 Not drawn

accurately

x+1

19 (a) The arsa of the floor Is T5m?

Showthat X +x-80=C

[3 marks]
x=S+S= x

2P REE g%

¥-5% 5= 3-S5

XT=2x F x5 7 xTex-l5=T7S %7‘-)

Commentary
We can condone the missing brackets here as the correct expansion is seen.
3 marks
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Question 19(a), response 3

19 Here is the plan of the floor of an L-shaped room.

All lengths are in metres.

o Not drawn
accurately
A 3
p 2
x+1
x-2
X
19 (a) The area of the fioor is 75m?®
Show that »° +x - 90=0 ‘T
[3 marks]
A X-5Xx7% _
B X xx-1 ¥=9
[ul18-10
Commentary

Here we can't condone the missing brackets as the correct expansion isn't seen.
0 marks

66
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Question 19(a), response 4

19 Here ig the plan of the floor of an L-shaped room.
All lengths are in metres.

x—5

, Mot drawn
| accurately
3 3
5
P -5 x
1
-'_':L..-F-z- X— 2
|
x
19 (a) The area of the floar is 75 me
Show twal & +x-90=0
[3 marks]

o =l
3 S)
Aot -6 49T -6
. X2 4 %5 —45+16 - 40

50 ? st =)S

e k2 A0 =D

Commentary

The student has missed a line in their working. We haven't seen the algebraic expression
for the area set equal to the numerical value for the area.

2 marks
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Question 19(a), response 5

19 Here is the plan of the floor of an L-shaped room.
All lengths are in metres.

x—5

Mot drawn
accurately
3
5
]
I
x+1 /61
“t'}-'
('t', : x—2
]
]
X
19 (a)  The area of the floor is 75m?
Showthat »*+x-90=0
[3 marks]
(xg ) x0c-8) = ¥4 -8 41 -5
X -4 ~5

Commentary

This student has missed out on the first mark. They haven't shown the correct
expression for all the partial areas.

0 marks
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Question 19(a), response 6

19 Here is the plan of the floor of an L-shaped room.
All lengths are in metres.

x—h

No. drawn
accurately
3
5
x+1
& A z x-2
G ®
x S X

19 {a)  The arzaof the floor is 75m*

Showthat x*+x-90=0

[3 marks]
%SX =2 = Hoe =D

@ (oo -SHX U= gr® +oc-5- S

B - D) v+ -0 5S =15
x * + OE 45 =715
LZ+xr =7 49Q
€74 37 AVgd UV 4 %
GeAdd- 31 +A-90:0

gz +a =90 qQ-ag:=0
gl +Q =00 0 =0
O:ﬂ: q

Commentary

This answer misses the final mark as the student didn’'t rearrange the equation to show
the correct form. Instead, they tried to solve the equation.

As it's a ‘show that’ question, the student must show that the equation rearranges to the
required form.

2 marks
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Question 19(b), response 1

19 (b)  Byfactorising x*+x-90 work out the value of x.

You must show your working

(x t10) (x-9)

[2 marks]

x= IO 0r - q

Commentary

The context of the question is lengths and area, which means that only a positive
solution is acceptable.

Students can look for clues as well: the question asks for the value of x, not values.

1 mark

Question 19(b), response 2

19 (b)  Byfactorising x°+x—90 work out the value of x.

You must show your working
[2 marks]

- s

Commentary
This student knows to exclude the negative solution and so gets both marks.

2 marks
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Question 19(b), response 3

o=y =V = -QC
19 (b)  Byfaciorising x*+x-90 work out the value of x.

You must show your waorking

.
N SO -Geixaey (G =a)
(71 %N\ © = —.\o

[2 marks]

5 .

Commentary

The question tells students to factorise. Only 1 mark can be awarded for using a
different method and knowing to discount the negative solution.

1 mark
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Question 20

£2448 is invested in an account at a rate of compound interest.

One year after the investment there is £2496.96 in the account.

How much is in the account four years after the investment?
[3 marks]
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Question 20, response 1

20 £2448 is investad in an account at a rate of comrpound interest.
One year after the investment there is £2496.96 in the account.

How much is in the account four years afer the investmeni?

TR e R —

496 9K L 2440 = 1102
()

[3 marks]

. = G
>Z% 2. 496 96 <\ 02
- 210’ EO

Anawert. 2O 2 - O

Commentary
This student has calculated the amount 4 years from now, rather than 4 years from
mvestment.

This was a common mistake.

2 marks
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Question 20, response 2

20 £2448 is invested in an account at a rate of compound interest.
Dne year after the invastment there is £2495,96 in the account.

How much is in the account four years afier the investment?
[3 marks]

AUy g —= 244656 {}W -

(oA
2546 98992 9
7o It e A
2897 837/83
Al QL

2b TG T ¥

Answerf 2645 793936

Commentary

Remind your students to think about the context of the question. Money answers must
be given to 2dp. This solution can’t be awarded the final accuracy mark.

2 marks
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Question 20, response 3

20 £2448 is invested in an account at a rate of compound irterest,
One year fter the investment there is £2496.9€ in the account,

How much ig in the account four years after the investment?
[3 marks]

2196 0b —1YUUE= LR 9k
nwg - alk xyu= (as  gU
ZLugrias -&§W - £E7003 -FU

Answerf 3 L3 - L)

Commentary

The question states that this is compound interest. Working out how much has been
added each year and adding on the same amount for every year (simple interest) does
not score.

0 marks
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Question 20, response 4

20

£2448 is invested in an account at a rate of compound interest.
One year after the invesiment there is £2496.96 in the account.

How much is in the account four years after the investment?
[3 marks]

£ 2466 .96 * 24u% = |.OZ
4 2/, attesk (oke anvoddas

__r
ilF“ 2. 254

a7.83718¢
4 - 2&a4q4.71 2307 %

g L/ nbrexe x U - RY. ncceode oves Y ouees
ZOVT A8/ = ZE4H BY

Answers BT —EE=SEt- 72003 .5y

Commentary

This student has crossed out the correct answer (compound interest) and switched to a
simple interest method. 1 mark is still awarded for the 2% or 1.02.

1 mark

76
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Question 20, response 5

20 £2448 is invested in an account at a rate of compound interest,
One year after the investment there is £249€.96 n tha account.
How much is in the account four years after the investment?
[3 marks]
299696 - 29498 -
T IO« &
2414t
LNteyeEnt = 2%/
_2ayus (i r-BN" - 2g4 0 -3 9AG2%
Answerf D684C . 99
Commentary

This is a neat and correct method using the formula for compound interest.
3 marks
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Question 20, response 6

20 £27443 is invested in an account at a rate of compound inerest.
One year after the investment there is £2496.96 in the account.

How much is in the account four years after the investment?
[ marks]

24% 962448 - | O

(.02 X 2448 = 2¢aq 70

Answer £ 2649 19

Commentary
This is a correct method using a repeated multiplier.
3 marks
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Question 21

Not drawn
accurately

s

Use the sine rule to work out the size of angle x.
[3 marks]
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Question 21, response 1

21
Fh-,_‘ Mot drawn
n Arxuralaly
/ “‘\‘--‘H 23cn
/ ™
17em \
x>
L"'-\. _-____,_.-l—""-._
(B

Usa the sime ruke o work oul the siza ol angle ¢

fi\/\'\? in 64 = S
BlE Y |

At T T !

[3 marks]

Sia ! {’ Sin€Y  x17 ) = YI.€ RGE 4137
S amn €3 adp

£~ qrgg i

Commentary

This student has used the sine rule with the angles in the numerator and has
rearranged the formula without premature rounding.

3 marks
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Question 21, response 2

21
Not drawn
o accurately
L 23cm
17em
B
840
A
Use the sine rule to work out the size of angle x.
73 17 [3 marks]
. Y —_—
v A - S T e
. . 5 5
dum 3 T 17 quabt
s~ |- SoSuyary
Commentary

This student has used the sine rule with the angles in the denominator, which is not
the most efficient version for calculating a missing angle. Very few students using the
formula this way round had complete success.

Not understanding that the sin(x) stays in the denominator when moving the 17 was a
COMMOnN error.

1 mark
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Question 21, response 3

b3
Mcl drawn
II L gccurately
| I s
o 17em |'r‘ T
||'|I J CE
(s
5 -
Use the sina rule to work out the size of angle x. ﬁ H ,\ﬁ:’;-'{?
[3 marks]
_..'_--:I""'IL'I""II —Fl = .Lj‘ v l_,:};_
2 L

SitaNC — Sin& Y
- = e
b= =y Z
a— )

Sin€Y 1P =& o5 2
EE:
- O.fgu3 26

Commentary
This student scores 1 mark for substituting values correctly into the sine rule.

They have just missed out on the second mark as they haven't rearranged to get x =....
We need to see sin"(0.66...).

1 mark
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Question 21, response 4

21

G
Not drawn
\ 0\ accurately
\D 23cm
17cm
— %
e
64° l_,..-—-"""'{-‘
b
Use the sine rule to work out the size of angle x.
[3 marks]
RLN)
0 - —;";,,, : —m - .‘
Y E
7
tﬁtﬁ"—)—@%} : m
Commentary

This student hasn't done enough to gain the first mark. They've not formed a correct
equation by substituting the given information in to two fractions.

0 marks
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Question 23

Here are two simultaneous equations.

y=x2+7x—c
and
y=3x+d

There is a solution when x=5

Work out the value of ¢+ d

Answer
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GCSE MATHS: ANSWERS AND COMMENTARIES

Question 23, response 1

23 Here are two simultaneous equations.

_1.?=.t2+?.t-c
and
y=3&+d

There is a solution when x=5

Work out the value of ¢ +d
[3 marks]

x*+}oc-C =%3+4
(5)° + (3x8) - (<(bxs) + 4

19+35-C =15+
0-C =~ B 195+4d
(=60 d= 15

Answer

Commentary

This student has substituted correctly and equated the expressions, but missed out on
the final mark as they didn't rearrange to ¢ + d as required.

Remind your students to check they've answered the question.
2 marks
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Question 23, response 2

23 Here are two simultaneous equations.

y=x*+Tr-c
and
y=3x+d

There is a solution when x=25

Work out the value of ¢+d

[3 marks]
U= + 3x -C
o
= ATE %

Commentary

This student has equated the expressions and rearranged to get ¢ + d, but doesn’t get
the second mark as they haven't substituted in x = 5.

1 mark
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Question 23, response 3

23 Here are two simultanecus equations.

y=x2+?x—c
and
y=3r+d

There is a solution when x=25

Work out the value of ¢+ d

[3 marks]

Answer

Commentary

The first mark can be gained by substituting x = 5 into both expressions. Here the
student has tried to do that without showing the working but has made an error. No

marks can be awarded.
0 marks
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Question 23, response 4

23 Here are two simultaneous equations.

y:xz-l-?_x—{_‘ 515?‘E{?k3} o1

and

y=3c+d gi3s) +d
There is a solutiocn when x=25

Work out the value of ¢+ ¢

[3 marks]
Y= 6%+ (7x5) -¢ y =(3x5) 44
e a5t 3b-c (,.,=l5 -tc]
s 60 -c &
LJ
60 —¢ = 15+d e
60 =15 +dec 2
L6 =dte
k=4
Answer “ts
Commentary

Fully correct.
Substituting x = 5 then equating the expressions.
3 marks
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Question 23, response 5

23 Here are two simultaneous equations.

y=x+Tx—-c
and
y=3x+d
There is a solution when x=5

Work out the value of ¢+ d
[3 marks]

-
Q=R = g . a4l

L

s

x " tFx —¢ = 2x 4o
7_1.
2

== % Qg = g4k

+ G =C _::-Hd'

1

g 12 e = Coel

1S % oy = LS = el
c+A =~ &5

L9

Answer

Commentary
This solution is fully correct. They've equated the expressions and then substituted x = 5.

3 marks
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Question 23, response 6

23 Here are two simultaneous equations.

y=xt+Tx—¢
and
y=8+d
There is a solution when x=25

Work. out the value of ¢ +d
[3 marks]

N=3(s)*< V= ((9%+10s) - ¢ .
Y2 15 4o V= 9254108 - ¢
¥ = 3368 - ¢

%=13i33m+d«—c
) 3 3485 A -C
=

Answer } __D

Commentary
This student has made the mistake of substituting different values for x.

The question states x = 5 so this should be used for all occurrences of x in the question.

0 marks
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Question 24

Here is a sketch of the graphs of y=4k* and y= ¥+

k and c are positive constants.

Work out the value of r.
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Question 24, response 1

% Here is a sketch ofthe graphs of y=4* and y=x"+¢
K and ¢ are posilive constants.

Ly

o
-

Work out the value of r.

\A:KI [4 marks]
‘-}B-L}L{.:Iz-ic 2 \= KLI'

N oa3e N
8} 3¢ 2 9 (aS) o=

w2 MY = AT IWLUS

L.j 2%4C -
Poapuze T omse
. S . 21 —=-u3 du
- S
2L S5 -
r=_ 1y U
Commentary

The student gains a mark for knowing £ = 3 and sop = 9.

(2, 9) is a common point to both equations. Further marks are gained for substituting
(2, 9) into the other equation.

1 mark
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Question 24, response 2

24 Here is a sketch cfthe graphs of p=&" and y=2+c¢
kand ¢ are posilive conslanis.

¥4 y=F y=x2+c

(4.81)

(r, 43.44)

-1 @p

—

[9] X
Waork out the valua of r.

[4 marks]

§l=k® k:451=3
'3:2 P=q

43.44 =r*+5
= 3g.U4
r=vV384t =57
r= _§,2
Commentary

A clearly laid out solution worth full marks.
4 marks
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Question 24, response 3

24 Hereis a sketch of Lie graphsof  y=k* and y=x‘+¢
& and ¢ are positive constarts.

y*h ¥ '_k-'f J" r2+r

Work aut the value of r.

[4 marks]
al sk Wi =ctac wly o s
k=3 b -uuz ¢*
p y o= 7 4t 6L =~ v
L = kA
p=tl %= kAt
p=§
= 4 LA
Commentary

This student has substituted values correctly in order to work out %, p and c.
They then make an error in trying to solve

43.44 = 2+ 5 so they miss out on the final mark.

3 marks
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Question 24, response 4

24 Here is @ sketch of the graphs of y=4&' and y=x+¢
S T " —

k and ¢ 2re positive constants,

M4 § =K y=xr+e¢

(4, 81)

= o
(v, 43 44)

a2
Work out the value of ». j ¥ @ = t?

o [4 marks]
y=4 ~>>t<4 o5&
u -
+8 91:- 4% il i |
J_;;J,é wzmMx 4¢€
8. 0= >®p =9
ol — v
5. 895 2#C .
£ - 59z +Y
el S N
2 Gl - ‘:;?J{?t/
Commentary

A common mistake was to think that ¢ and p have the same value.

The second mark is for an equation using p that would lead to finding the value of c.
The second mark cannot be awarded, and there are no further marks.

1 mark
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Question 24, response 5

24 Here is a sketch of the graphs of y=4* and y=x"+¢
kand ¢ are positive constants.

¥4 y=kt _v_xz—l-c

}{4,81)

/

-1 (2.7

=y

&)

Work out the value of 1.
[4 marks]

Commentary
Encourage students to link their values to what they are working out.

As there are 3 values that need to be found, the students must link their value to the
correct letter. This can be done through correct calculation or by writing £ = 3.

0 marks
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GCSE MATHS: ANSWERS AND COMMENTARIES

Question 25

A company makes tubes of toothpaste.
The masses of 80 tubes are checked.

A histogram is drawn to represent the data.

~

Frequency
density

H
0 110 120 130 140
Mass (grams)

The company makes 28 000 tubes each day.

Estimate how many tubes each day have a mass less than 122 grams.

Answer
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Question 25, response 1

25 A company mekes tubes of toathpaste.
R A
The masses of 80 tubes are checked.
A histogram |s drawn to represent the data.

Frequency
density

0 110 120 130 14ﬁ 150
Mass (grams)

The company makes 28000 lubes each day.

Estimate how many tubes each day have & mass less than 122 grams.

2= &
o-6x (o=b+e=-1H
]

[4 marks]

> OO0 ~ L\ = 2009

Answer ﬁg 2.t ol

Commentary

This student has correctly worked out how many tubes are represented by the correct
part of the histogram.

No further marks are awarded as they then don’t show a correct method for scaling this
up to 28 000.

2 marks
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GCSE MATHS: ANSWERS AND COMMENTARIES

Question 25, response 2

25 A company makes tubes of toathpaste.
The masses of 80 tubes are chacked.
A histoagram s drawn to represeni the data,

[l

Frequency, ST
density H:'::::":::: 18 &

3 U110 120 120 140 150
Mass (grams)

The company makes 20 000 tubes each day.

Estimate how many tubes each day have a mass less than 122 grams.

|4 marks]
1Xx4=g Bth= |4 14 »13000
10XD-bzb 30 |
i A
- 4900

Answer u q OO

Commentary

This solution is efficient and fully correct. This student has used the 14 to find the
correct proportion of 28 000.

4 marks

© 2022 AQA 99



Question 25, response 3

25 A company makes tubes of tanthpaste.
The masses of 80 tubss are checked,
A histogram iz drawn 1o represent the data.

-~
] A T 1 :
7 !i: HE x
H 1 [T] —=H
o=
Frequency 51— i .I| —
density o R B I 5 e i
plEissanaaal b s eI RRIRRAR
::1’ : 0 e 2 o o
e SR e e
2 2 BT _L% : I = s
ol at | !
mar e
o 'A_\; ! ] 2 Jrit 5 »
oy T 120 130 140 150
2 lAass (grams)
The company makes 28000 tubes each day.
Estimate how many tubes each day have a mass less than 122 grams.
[4 marks]
0-& = e {.n ¢ : =
28,000 = 350
THSF =8 g0 : T

b+38 = *‘:J_‘___

250% (4 = 4G0Q

Answer 4.' c! (10}

Commentary
This student has correctly scaled up from 80 to 28 000 and scored full marks.
4 marks
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GCSE MATHS: ANSWERS AND COMMENTARIES

Question 25, response 4

25 A company makas tuhas of tacthpaste
The massas of 8) lubes are checked.
A histogram is drawn to reprsszant the data.

lli f I
N R e Ay e

Frequency
density

130 140 150

Mass (grams)
The company makes 28000 lubes each day.

Estimate how many tubes sach day have a8 mass less than 122 grams.
[4 marks)

| Y,
TJR0BX\0- 4
i P o

% B 1%

1B f% e
oxIG 9156
answer  52A0

Commentary

Remind your students to check their work.

This student has missed out on the final mark as their answer to 350 x 14 is not correct.
3 marks
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Question 25, response 5

25 A company makas tubes of toothpaste.
The masses of B0 tubss are checked.
A histogram is drawn to recrasent the dala.

quuenw 5 I |16 mEy
density I O [ B

Mm m . 1| - . o I
0 10 120 130 140 150
IMass (grams)

The company mekea 26000 tubes sachk day.

Estimale how many lubes each day have a mass less than 122 grams.
[4 marke]

L %t ¥ .

28000 - . HI25,S LS

Arswer 7_ E)L*_ %

Commentary

Remind your students to check the scale rather than just counting the squares: each
square is not 0.1

Credit is given for 4 x 2 as this is the correct frequency for 120 — 122 kg.
1 mark
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GCSE MATHS: ANSWERS AND COMMENTARIES

Question 25, response 6

25 A company makes iubes of toothpaste.
The masses of 80 tubes are checked.
A histogram is drawn lo represent the data.

Frequency
density

110 120 130 140 160
Mass (grams)

The company makes 28000 tubes each day.

Estimate how many tubes sach day have = mass less than 122 grams.
[4 marks]

Hi*- G‘G' -:\-'L'& Lu:

_1%000 = 50 = 25¢

s g0 RS9 0% ¢ -

Answer Tk

Commentary

A common mistake was to use the height of the bar as the frequency. This doesn't gain
any marks.

0 marks
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Question 27/

Expand and simplify fully  (x — 3)(x — 4)(x + 8)

© 2022 AQA




GCSE MATHS: ANSWERS AND COMMENTARIES

Question 27, response 1

27 Expand and simplify fully  (x —3){x — 4}(x + 8)

@{fﬁéﬁ\ %4 [z 25)

CH30e 12 € P R4 4P 32 ExTH

[3 marks]

SOOI OCICE

Answer 3'3{'1"' 2x- i

Commentary

This student has tried to multiply all possible pairs of brackets. This scores zero as it is
not a method that leads to the correct answer.

0 marks
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Question 27, response 2

27 Expand and simplify fully  (x— 3)(x —4)(x + 8)
[3 marks]

(=3)m-4) = x*~tme ~Boe r12
N~ e

(‘IL *?1“1‘}(“:* +3\ = ‘1'.5  Bax®- Fet - 5Cx +12« 49k
=%t -uYy=<+96

Answer OC 2% Il— 4~ + 9k

Commentary
This solution set out very neatly and scores full marks.
3 marks
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GCSE MATHS: ANSWERS AND COMMENTARIES

Question 27, response 3

27 Expand and simplify fully  (x— 3)(x —4)(x + 8)

(X =2) (24 2+ )

[3 marks]

A
AR

. |
o i el 17 ) 7L

Answer 28 'f"j.l _'— Ll'l’fL ‘}'7'2/

Commentary

It is very important to remind your students to check their work.
The second expansion must contain no errors.

Here an arithmetic slip (8 x 12 = 72) has cost the second mark.

1 mark
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Question 27, response 4

27 Expand and simplify fully  {x — 3){x — 4)(x + 8)
&> “’*:,-h._..:r “-:;_—--' [3 marks]

Cx -2 Yx -
S~—~——

£ -3 412

=]
e F e |2 (<= 3)

3 4R%V T -5 +12x + 98§
g e e R

e 89 3 +E'.‘l:1 ~5 | t 96

Answer X% +8x“-Six +<Se

Commentary

This student has made one mistake in the second expansion (=7x instead of =7x2) and
so has not scored the second method mark.

1 mark
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GCSE MATHS: ANSWERS AND COMMENTARIES

Question 27, response 5

27 Expand and simplify fully  {x — 3)(x —4)(x + 8)

N b - R 417

[3 marks]

AT ~Foct (2 (o8 )
9= 56
= 2 T

A3+ Foc =000t - §Lop 412X 496
DL? =% +946

Answer

Commentary

This student has both expansions correct (condone the missing brackets as this is
recovered), but has made an error in simplifying meaning. They miss out on the final
mark.

2 marks
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Question 27, response 6

27 Expand and simplify fully (v — 3)(x —4)(x+ 8)
[3 marks]

(.‘r — %3(:1:—@) = ST U o R - [
x* - Fx - 2 )(x+R)

i o @@):_ S6x -~ |2 -;%

x® + ™ = £33~ 9L

Answer IS A xl*GSI'qg

Commentary
This student has made one mistake in expanding the first bracket.

This is then followed through correctly to a correct expansion of their quadratic with the
remaining bracket, so they only drop one mark.

2 marks
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