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About this booklet

This document has been produced to support mathematics teachers delivering the new GCSE (9-1)
Mathematics specification.

This document looks at a selection of questions from the November 2022 GCSE (9 - 1) Mathematics Higher
tier examination. It shows real student responses to selected questions and how the examining team follow
the mark schemes to demonstrate how the students would be awarded marks on these questions.

Our examining team have selected student responses to Higher tier questions and common questions that are
in both the Higher tier and Foundation tier from the November 2022 examination.

Following each question, you will find the mark scheme for that question, examiner comment, data on how
the question performed and then a range of student responses with accompanying examiner comments on
how the mark scheme has been applied, the marks awarded and the common errors for this sort of question.
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Question 1

Navigate to a question

- (e |[EE
( 21l performance | ( £ mesponsen |{ P responses |( B mesponsec |
-Quesﬂon 1 - Introduction |

requires students to be able to select a suitable model and there were 2 marks targeting that skill
here (one in part (b) and one in part (d)). The correct use of the notation is important here.

PR A
y.

I@ | Question 1 - Question

(a) State one disadvantage of using quota sampling compared with simple random sampling.
m
In a university 8% of students are members of the university dance club.

A 4

sample of 36 is taken from the university.

The

variable X rep the ber of these students who are bers of the dance club.

(b) Using a suitable model for X, find

Navigate to a specific part of this question

:

(1) P(XY=4)
@ Pz NEIGEEEE
3
Only 40% of the university dance club members can dance the tango. 1 - Mark Scheme \ I
(©) S;ﬁ ‘:I:«.h ::nb;:ilily that a student is a member of the university dance club and can R — Mnrlu\ A0
G m ntage: ¢.g. Not random; cannot use (reliably) for inferences Bl 1.1b
A random sample of 50 students is taken from the university. | )
correct use of] X ~B(36, 0.08) MIl 3
(d) Find the probability that fewer than 3 of these students are members of the "("_ =4)=0. l673?f7-~- awrt 0.167 Al L1b
university dance club and can dance the tango. [P(.\ 2T)=1-P(X <6) =] 0.022233... awrt 0.0222 | Al 1.1
@ ) Q1
(Total for Question 1 is 7 marks) e club and dance tango) = 0.4x0.08 = 0,032 or % o - Lib \-
) @
those who can dance the Tango. Sight or use of]
T~B(50, Ml 33 @
3 Advanced GCE in Mathematics - October 2021 Exemplar - IMAD-31 Paper 31 Statistics - © Pearson Education Ltd X “0.032")
Leve! Adva d GCE Mathematics Ctob» 20N E pla MAD P 3 SUstics arson Educat Ld 2022 ‘ (3) P(TS: 2) "| 07850"15‘ awrt 078‘ Al llb
)
(7 marks)
T Notes .[I.I].“.
(a) | BI for a suitable disadvantage: =
Allow (B1) Do NOT allow (B0, |;-.-~’
Not random_or less random (o.¢.) Not representative A
Cannot use (reliably) for inferences Less accurate —
(More likely to be) biased Any comment based on time or cost B
Any mention of skew c
Any mention of non-response
(b) | M1 for sight of B(36, 0.08) Allow in words: binomial with 2 = 36 and p = 0.08
may be implied by one correct answer to 2sf’ or sight of P(X < 6) = 0.97776...1.¢.
awrt 0.98
Allow for 36C4 x0.08* x0.92" as this is "correct use”
(i) | 1" Al forawrt 0.167 NB An answer of just awrt 0.167 scores M1(=>)1* Al
(i) | 2™ A1 for awrt 0.0222
(c) | B1 for 0.032 o.c. (Can allow for sight of 0.4x0.08)
(d) | M1 for sight of B(50, “0.032") ft their answer to (¢) provided it is a probability = 0.08
may be implied by correct answer
or sight of [P(T << 3)] = 0.924348. ..i.c. awrt 0.924 or P(T" < 2)aspartof | - (T <
2) calc.
Al for awrt 0.785
MR Allow MR of 50 (e.g. 30) provided clearly attempting P(7" < 2) and score MIAO
Level 3 Advanced GCE in Mathematics 2021 Exemplar - SMAD-31 Paper 31 Statistics - © Pearson Edi
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General Examiner Feedback

Much like in summer it was pleasing to see candidates being well prepared despite the disruption of previous
years. Candidates are clearly well equipped for the exam and there was no evidence of students being
impeded by not having equipment such as a calculator. It is worth noting though that candidates don’t always
take full advantage of their calculators and drop unnecessary marks by using mental methods.
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Question 2

11l Performance ] [ E4 Response A } [ E4 Response B } [ 4 Response C }

@ Question 2 - Question

2 The front elevation and the plan of a solid are shown on the grid.

On the grid, draw the side elevation of the solid from the direction of the arrow.

Front elevation

Plan

(Total for Question 2 is 2 marks)
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Question 2 - Mark Scheme

Question Answer | Mark Mark scheme Additional guidance

2

Elevation B2 (fully correct side elevation 5 high and 3
wide

(B1 [for a rectangle 5 high and 3 wide or
correct side elevation in the wrong
orientation)

- Question 2 - Examiner Comments

The side elevation on this question was more challenging than many candidates have seen in some time, and
very few were able to score full marks. This was normally down to the hidden edge not being indicated with
a dashed line which was needed to make the diagram fully correct. That aside many struggled to identify the
other edges on the front face and those who scored one it was typically for drawing a rectangle 5 high by 3

QO
N

wide. ©)
nllll | Question 2 - Performance @
Mean | Max Mean Edexcel averages: mean scored by candidates achieving grade: .
score | score % ALL 9 8 7 6 5 4 3 U |]|
0.27 2 14 0.27 0.76 0.63 0.44 0.35 0.33 0.17 0.09 0.03
&
0.8 0.76 —
A
&d 0.63 B
o 06 D
S C
@ WS 0.44 -
]
& 0% 0:35— 33
% 03
& 02 0.17
0.09
01 . 0.03
0 =
9 8 7 6 5 4 3 U
Grade
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g Question 2 - Response A

t The froat elevation and the plan of & solid are shown on the gnd. [

Om the grid, draw the side elevation of the solid from the direction of the arrow,

Fromi ebevaiion

QO
N

Flan

N o > [ g.@ S

2 /2

B2 fully correct side elevation 5 high and 3 wide
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[E-Zﬁ Question 2 - Response B

2 The Gool shevatson s the plan of 8 scled e shown on the prwd
O e prd. drarw the smde clevason of theo sobhad o the darechon of B o

Fromml ohrvmbom

Fien

172

B1 for a rectangle 5 high and 3 wide
B1 Total 1 mark

Note: the hidden edge does need to be seen to award B2.
A fully correct side elevation (including the hidden edge) in the incorrect orientation will score B1.

QO
N

I g.@ ®
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g Question 2 - Response C

¥ The frome chevanon emd the plan of @ slel arr sheowm om She gonad
Dm the prnid., dewrer ther sode ebovaion of the sodid Eom: she donecteen of the armom

I
=J
. ] | “'--...‘_: 1 i -

Froma elevwnon

0 /2

BO: shape given is a rectangle but needs to be 5 high and 3 wide to gain Bl

B0 Total 0 marks

QO
N

N o > [ g.@ S
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Question 3b

Jluﬂ Performance ] [ @ Response A } [ @’ Response B ] [ @’ Response C ]

@ Question 3b - Question

3. The nth term of a different sequence is 8 — 6n

(b) Is —58 a term of this sequence?
You must show how you get your answer.

(2)
@ Question 3b - Mark Scheme
Question Answer | Mark Mark scheme Additional guidance
3 (b) |Shownwith| M1 (for8—6n=-580r8—6x11(=-58) 2,—4,-10,—-16, 22, -28,
supportive or starts to list terms of the sequence, [-34, —40, —46, —52
working with at least 3 correct or any other
valid method.
Al [shown with working or an explanation [May stop at —58 or ring if
,eg Yesand 11 sequence continues
or2,—4,-10,-16, ....., =52, 58
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Question 3b - Examiner Comments

Linear sequences were being tested in this question, and again was a familiar question allowing many to
score some good marks. Part (a) was asking for the nth term rule of the given sequence. Most candidates
scored at least 1 for a sequence in the form 6n + ¢ with a good number gaining both marks for a fully correct
expression. Common incorrect answers were n + 6. 6n — 1 and 7n + 6. Part (b) required students to show if a
particular number was in the sequence. The negative aspects of this sequence caused some problems, with
many students generating a sequence by subtracting 8 rather than 6. A significant number of students on the
higher paper used algebra to form and solve an equation, and most who did gained both marks. Incorrect
approaches included using n = 58 in the formula.

nll

Question 3b - Performance

Mean
score

Max Mean
score %

Edexcel averages: mean scored by candidates achieving grade:

ALL

9

8

7

6

5

4

3

U

0.96

2 48

0.96

1.85

1.69

1.49

1.29

1.11

0.73

0.47

0.26

1.8
1.6
14
1:2

0.8
0.6
0.4
0.2

Edexcel Mean Score
=

1.85

1.69
|| 1.49
8 7

1.29
1.11
0.73
0.47
II 0.26
6 5 4 3 U

Grade

Q3b

i~ [ E.@ )
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g Question 3b - Response A

The nth term of a different sequence is 8 — 6n

(b) Is —58 a term of this sequence?
You must show how you get your answer.

§= L, w8
(n ~ bbb
n =

: - o
ey, & u o term.

2 /2 Q3b

M1 Equation shown as per MS
Al for Yes and 11

M1A1 Total 2 Marks

Note: forming and solving a correct equation like the one below is sufficient to "show that" -58 is in the

sequence, even without the statement.

i~ [ E.@ )
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g Question 3b - Response B

The nth term of a different sequence is 8 — 62

(b) Is —58 a term of this sequence?
You must show how you get your answer.

8 ’{n
V7 GCZ}» B nil im il —om 1D
~€ = - 1§ - &6 = -272 -4 = -23
s F -3E ix = Wa 2)
my‘m "kﬂ"! - S8 (Total for Question 3 is 4 marks)
AUk be Q3b

1/2

M1 Lists the sequence with 5 correct (would condone 10 here as has clearly been used as -10)
A0 No full explanation

M1A0 Total 1 Mark

i~ [ E.@ )
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g Question 3b - Response C

The wth term of a different sequence is 8§ — 6n

(k) Is =58 a term of this sequence?
You must show how you get your answer

IR T

-._5?1—?—.. ‘—.5(:::
=5SCc T b= ¥.3

" [~ L =1 == L= TSRy ™

MO no correct equation, list of terms or valid method
A0 incorrect answer

MOAO Total 0 Marks

Q3b

i~ i > [y E.@ ®
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Question 4

11l Performance ] [ E4 Response A } [ E4 Response B } [ 4 Response C ]

@ Question 4 - Question

4 The diagram shows a plan of Jason’s garden.

ABCO and DEFO are rectangles.
CDO is a right-angled triangle.
AFO is a sector of a circle with centre O and angle AOF = 90°

4 lUm B
i Tm
Flee—___ o
oH ¢

E Tm D

Jason is going to cover his garden with grass seed.
Each bag of grass seed covers 14 m? of garden.
Each bag of grass seed costs £10.95

Work out how much it will cost Jason to buy all the bags of grass seed he needs.

(Total for Question 4 is 5 marks)
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@ Question 4 - Mark Scheme

Question Answer Mark Mark scheme Additional guidance
4 186.15 P1 [for correctly finding the area of at least ~ [Note a trapezium for the
three sections, rectangle and triangle should
eg 3 of be classed as two areas.

11 x7(=77), or 9 x 7 (= 63), or 1411 x [Accept figures rounded or
2
1 truncated to 1 dp or better
0 (=49.5), or - x 7 x 7* (=38.4845.))

throughout.
P1 |for a method to find the number of bags
required for one area or a combination of
areas
eg “77” + 14 (=5.5) or “227.9845..” + 14
(= 16.2846...)

P1 |for method to work out the total area for [This mark is dependent upon
all four sections correct processes seen for all
eg “777 +“63” + “49.5” + “38.4845...” (=[four sections.

227.9845...)

or adding the exact number of bags per
section for all four sections

eg “5.57 +“4.5” +“3.53.7+“2.74..” (=

16.28...)
P1 |for method to find the cost, eg integer integer number of bags must
number of bags x 10.95 come from area +~ 14 rounded
up
Al fcao

Question 4 - Examiner Comments

This is the first AO3 question on the paper and required 3 main processes. The first of which was to find the
total area, and there were two marks assigned to this, the first for correctly finding 3 areas and the second for
finding all 4. The second process was to find the number of bags of grass seed that is needed. This could be
gained for finding this for a single area or a combination. Finally, the candidates had to round the number of
bags up to gain the number needed to buy, and multiply by £10.95 to find the total cost.

Almost all candidates were able to gain some marks, even if just for correct areas. This was as often seen for
2 rectangles and the quadrant, as it was for 2 rectangles and the triangle. Most were then able to gain the
mark for dividing by 14. The two major causes of errors were learners not having all four areas correct, as
this was needed to gain the 3rd mark. The other common error was for candidates to not round the number of
bags up to the nearest integer and so found a cost that was inaccurate.

i~ [ E.@ Ol
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Question 4 - Performance

Mean
score

Max
score

Mean
%

Edexcel averages: mean scored by candidates achieving grade:

ALL

9

8

7

6

5

4

3

U

232

5

46

232

4.67

4.51

3.96

3.64

3.00

1.42

0.48

0.00

Edexcel Mean Score
= N w =
= (9, N (9, w (9, D (9, (9,

o
o wun

4.67
9

4.51
3.96
3.64
3
I 1.42
8 74 6 5 4

Grade

0.48

]
3

0
U

i~ [ E.@ Ol
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Question 4 - Response A

4 e dipgram shosvsd o plan of Jesom s gandsn,

ABECEE amd EFC nore rectangles
CINY is a might-angled triengle
1P is g seceor of 5 curcle wivihy cenmre OF ans Hllj:ll,- AR = G

A Iim ]
__.—"'--- v | -
J.-"
-I--- _II-
|. -
E l= .. .
Fepa P
-
-
[ 1 -___F-"
-_J_.-"'
-~
= T o

Jamom is goimg W oover lis garden with grass seed.
Emchh bag of gress seed covers | 4mé of garden,
Emcih bag of gress seed ooscs £10,95

Woork oot low Tach it erill cost Jason to by all the hags of grmss seed e necds.

1 a P
; CilRg 3 o- Ty .
-
A
T0 ) -
LI X, —f = I | |'|--1'_'I
S A . = ' :*§
g | PN
{ - L "L A -
13.-.--_ i i |I|,1|_'| f_ - = -
s el ~0 3477
| 2.7 _— =7 - _",._"rlll:?g
P 1 — | (= &
;—-."l..- —J;-J?%
L
I - ra
- = o _'lIJ-
l..J' .._.-.;{ . ‘.“II..;
e
£ VTl %

P1 for correctly finding the area of at least three sections

P1 for method to work out the area of all four sections

P1 for a method to find the number of bags required for total area
P1 for method to find the cost, eg integer number of bags x 10.95
Al correct answer

P1P1P1P1A1 Total 5 marks

i~ [ E.@ Ol
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g Question 4 - Response B

4 e o sgEriem Shvoovs | plan OfF Jason s gerden

AT anad FEFTE are recimmg bes
CENCP im m right-amgled raanphe
AFCY b a sechor of a circle with centre OF and snghe 400 = THYE

Jasomn is going 1o cover his garnden with grass seod
Each hag of grass secd convers 14 m” of garden
Each bag of grass sedd cosis £14095

Woerh ol e ety 8 widll cosi Jasaon oo Biis mll the h...:q. ol s sl hee nesds
%% = 33 ym™ - e
= Fa L
r om - 2
Ay - ug IcE:-r--;.— C0 Ly &y =
T a5 -4

O Yy3F=6%rm NS DEFD

o & -39
) S
e TT (37 ) =UHG Igs
& g

3 - g - A

- r_‘l-al-_'1 :E-_ L=" l"“l.‘l -I:_ — '.L-'h -H ﬁ l:. L= !

2

L

g x g -49s

i~ [ E.@ Ol

E L T,

4 /5

P1 for correct process to find all areas

P1 for process to find the total area (we can award this mark as all processes are correct). There is an
arithmetic error here but the process is correct

P1 for a process to find the number of bags, eg their total area divided by 14

P1 they have correctly rounded up their number of bags and multiplied by 10.95

AQ answer is incorrect.

P1P1P1P1AO Total 4 marks
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[E'Zﬁ Question 4 - Response C

R 'he daagram shows o plan Of Jason™s garden

ABCO and DEFO are roctanglcs.
COO s a night-angied tniangle

(O is & secoor of a circle with ceatre O and anglec AOF -

Jasomn is goang o cover his gasden with grass seed
Each bag of grass sccod covers 14 m” of garden

Each bag of grass seod costs £ 10.95

Work out bow much it wiall cost Jason to buy all the bags of grass sced be noods

- = V4O
r\\ﬁ 1—'“‘7’1 -5
= D a o _“-w AW = \O L O &
36
N <q — K -D

1<£

=S X\S

P1 for 3 correct areas found (only the quadrant is incorrect)
P1 for a process to find the number of bags (eg divided an area by 14). Here we will condone the fact that the

quadrant is not technically an area.

- 32

—\&= 2 >

e VG %-2S

3/5

PO we cannot award this mark as one of the preceding processes (the quadrant) is incorrect.

P1 for a process to find the cost. We can award this mark as they have divided their area by 14, rounded up,

and then multiplied by 10.95
A0 incorrect answer

P1P1POP1AO Total 3 marks

Note: for the 2nd P1, where you see a combination of areas, at least one of the areas must come from a

correct process.

i~ [ E.@ Ol
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Question 6

| (® Question } [ @ Mark Scheme }_

11 Performance ] [ £ Response A ] [ £ Response B ] [ &4 Response C ]

®

Question 6 - Question

Ella invests £7000 for 2 years in an account paying compound interest.

In the first year, the rate of interest is 3%
In the second year, the rate of interest is 1.5%

Work out the value of Ella’s investment at the end of 2 years.

(Total for Question 6 is 3 marks)

9,

Question 6 - Mark Scheme

Question Answer

Mark

Mark scheme

Additional guidance

6

7318.15

Ml

M1

Al

for a correct first step eg working out
increase for one year

7000 x (100 +3) = 100 (=7210) oe or
7000 x 3 =100 (=210) oe

or find the multiplier for both years

eg (100 +3) = 100 x (100 + 1.5) + 100
(=1.04545)

for a compound method, eg 7000 x (100 +
3) + 100 x (100 + 1.5) = 100 oe

or “7210” x 1.5+ 100 or (=108.15) oe

cao

7315 or 315 implies M1

318.15 implies MIM1A0Q
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- Question 6 - Examiner Comments

This was another familiar style of question, the only complication being a different interest rate for each
year. As is normal with this question, weaker students struggle to understand fully the compound nature of
the question and work with simple interest. Those who did this normally gained 1 mark for finding 3%. Most
of those who understood the question fully and worked with compound interest went on to score full marks.
The few that didn't normally gave a final answer of £318.15, finding the value of the interest and not the
investment.

ol

Question 6 - Performance

ot
n

N

Edexcel Mean Score
(=Y
(5 wn

0.

(&)

2.91 2.84 2.8
2.62
2.28
1.68
0.87
I 0
9 8 7 6 5 4 3 u

Grade

Mean | Max Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
1.93 3 64 1.93 291 2.84 2.80 2.62 2.28 1.68 0.87 0.00
3

i~ > [ E.@ Ot
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g Question 6 - Response A

6 Ella invests £7000 for 2 years in an account paying compound interest.

In the first year, the rate of interest is 3%
In the second year, the rate of interest is 1.5%

Work out the value of Ella’s investment at the end of 2 years.

l» of MOCC =710 | «. of 7210 =721
3. =210 1.85». = 108-:S
TP MOCO+ 210 =21\ 0 N2AIO +* 10815 =31 8.\5
geor ome = 1210 seer 2 cmA3E-\S

£ Y3\ .\S

3/3

M1 Method for the increase in one year
M1 For a compound method
Al Correct answer

M1M1A1 Total 3 Marks

Note: If a candidate does any kind of % build up working, we must see a full method if their answer is not

correct

i~ i > [ E.@ Ot
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g Question 6 - Response B

6 Ella invests £7000 for 2 years in an account paying compound interest.
In the first year, the rate of interest is 3%

In the second year, the rate of interest is 1.5%

Work out the value of Ella’s investment at the end of 2 years.

Zoo0 = 210
R X3

[ & 0

72,O XI‘B:"DQ ’5
|  ©

¢ 109-18

2 /3

M1 Method for the increase in one year (=210)
M1 For a compound method (=108.15)
AQ Incorrect answer

M1M1AO0 Total 2 Marks

Note - We will accept 7315 and 315 for M1 as it has finding 3% embedded in it. However, we will not
accept 7000 x 1.045 oe for M1 unless it is correctly evaluated.

i~ i > [ E.@ Ot
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g Question 6 - Response C

6 Ella invests £7000 for 2 years in an account paying compound interest,

In the first year, the rate of interest is 3%
In the second year, the rate of interest is 1.5%

Work out the value of Ella’s investment at the end of 2 years.

OO0 a2 ST Srasliieast S WY K o)

Z ~
221 X 1-9175 - “72.73.G%2]
+—

L 7%171.(2

173

M1 Method for the increase after one year (=7210)
MO Incorrect compound method, 2 years at 1.5% rather than 1 year
A0 Incorrect answer

M1MOAO Total 1 Mark

Note: if a student starts by increasing by 1.5% and goes no further, we cannot award the M1 for a correct
first step. However, if they start by increasing 1.5% and then use a compound method to increase by
3%, we can award M2 or M2A1 if this leads to the correct answer.

i~ i > [ E.@ |0
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Question 10

Jluﬂ Performance ] [ @’ Response A ] [ @" Response B } [ @’ Response C ]

@ Question 10 - Question

10 Aaliyah bought a car.

In the first year after she bought the car, its value depreciated at a rate of 23% per annum.
In the second year after she bought the car, its value depreciated at a rate of 19% per annum.

At the end of the second year the car was worth £10 914.75
What was the value of the car when Aaliyah bought it?

(Total for Question 10 is 3 marks)

@ Question 10 - Mark Scheme

Question Answer Mark Mark scheme Additional guidance
10 17500 P1 {for a process to find the value at the end of]

year 1,

eg 10914.75 + 0.81 (= 13475) or

10914.75 + 0.77 (= 14175)

or for finding the combined multiplier, eg

0.77 x 0.81 (= 0.6237)

P1 (for a complete process to find the initial

value,

eg “13475” + 0.77 or “14175” + 0.81 or

10914.75 + “0.6237”

Al fcao
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Question 10 - Examiner Comments

This problem combined reverse percentages with repeated percentage change, and proved a challenge to
many, but primarily in relation to the reverse percentage aspect. It was very common to see candidates using
multipliers of 1.19 and 1.23 rather than dividing by 0.81 and 0.77. This led to no marks being awarded. Of
those who understood the reverse percentage, most then went on to complete the process and gain both P
marks, and then normally the accuracy mark also.

alll

Question 10 - Performance

Grade

Mean | Max Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
0.74 3 25 0.74 291 2.57 1.83 1.26 0.53 0.26 0.08 0.03
3 291
2.57
2.5
g
S 2 1.83
(%]
o
]
s L2 1.26
3
> 1
©
= 0.53
s 0.26
0 H .
9 8 7 6 5 4 3 U

=
o
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g Question 10 - Response A

10 Aaliyah bought a car.

In the first year after she bought the car, its value depreciated at a rate of 23% per annum.
In the second year after she bought the car, its value depreciated at a rate of 19% per annum.

At the end of the sccond year the car was worth £10914.75

What was the value of the car when Aaliyah bought it?

(%) %257 X VA7 = Dlils S -

| £ OBl = loaly

(x X \°

2k = 1AW

\d')—,LB = ?q = (@)

.-2\ b = [N‘(;
\o® —@’ = "
2.} 15 00

37/3

P1 for 0.77 x 0.81 (=0.6237)
P1 for 10914.75/0.6237
A1 correct answer

P1P1A1 Total 3 marks

=
o
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g Question 10 - Response B

10 Aaliyvah bought a car.

In the first year after she bought the car, its value depreciated at a rate of 23% per annum.
In the second year after she bought the car, its value depreciated at a rate of 19%% per annum.

At the end of the second year the car was worth £10914.75
What was the value of the car when Aalivah bought it?

B2 100
ind = 10914 . 35 - 23
10414 X 100 _ 4134 p2 A
.
L 0O
- I
st = 1419 4.02 e
413 - 02 00
= =22 = 1349%.39

2\
£1349%3 19

{Total for Question 10 is 3 marks)

2 /3

P1 for process to find the value at the end of year 1, 10914 x 100 + 77
P1 for a complete process to find the initial value, “14175” x 100 + 81
A0 Answer is incorrect due to candidate not using the fully accurate figure, 10914 rather than 10914.75

P1P1AO Total 2 marks

2
o
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g Question 10 - Response C

10 Aalivah bought a car.

At the end of the second year the car was worth £10914.75
e —
What was the value of the car when Aaliyah bought it?

log =22 = 17+
2lo9iu-75 = 77 = 1lu)-75 X 0O
$)yrys < 8V /= VIS

loo- 19 = 3)

In the first year after she bought the car, its value depreciated at a rate of 23% ANV,
In the second year after she bought the car, its value depreciated at a o Ya per annum.

O gowanl Vake

-Elyi7s5

g 14\V75

173

P1 for 10914.75 divided by 0.77
PO second process is incomplete
A0 incorrect answer

P1POAO Total 1 mark

=
o
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Question 12

Jluﬂ Performance ] [ [;]J Response A ] [ @’ Response B } [ @’ Response C }

®

Question 12 - Question

12

The number of insects in a population at the start of the year 7 is P,

The number of insects in the population at the start of year (n + 1) is P,+1 where
P = kP,

Given that & has a constant value of 1.13

(a) Find out how many years it takes for the number of insects in the population to double.
You must show how you get your answer.

The value of £ actually increases year on year from its value of 1.13 in year 1

(b) How does this affect your answer to part (a)?

1)
(Total for Question 12 is 3 marks)
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@ Question 12 - Mark Scheme

Question Answer Mark Mark scheme Additional guidance
12 (a) 6 M1 |[for an attempt to evaluate 1.13" for at least|1.13, 1.27..., 1.44..., 1.63...,

one value of n (with n > 1) 1.84...,2.08...
May be used with a value
\Values rounded or truncated
to 2dp or better

Al |6 years coming from finding » such that
1.13">2
(b) Explanation | C1 |[for explanation

|Acceptable examples

it will decrease

the number of years will go down

we can’t tell (as we don’t know how much
it is increasing by)

it will be an overestimate

INot acceptable examples
it will increase

it will be an underestimate

Question 12 - Examiner Comments

Part (a) proved a real challenge to candidates and it is clear that many didn’t really understand iterative
processes or how to use an iterative formula. Most tried to multiply 1.13 by the number of years, rather than
raising to a power, and thus the majority of candidates scored no marks. The limited number of candidates
who used the formula correctly were split into two groups, those who gained 1 mark for using the formula
correctly once, and those who went on to gain both marks as they fully understood. In both these groups
there were candidates who dealt with the constant alone, and looked to see when this became greater than 2,
and candidates who chose a starting value (often 100) and worked till this value doubled. Both approaches
were acceptable and seen as regularly as each other. The communication aspect of part (b) was approached
well by many, with certainly more success than part (a). Many candidates correctly realised that by
increasing the value of £ would decrease the time taken.

=
N
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Question 12 - Performance

Mean | Max Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
0.47 3 16 0.47 242 1.52 1.06 0.71 0.43 0.17 0.08 0.52
3
5s 2.42
()
)
A
= 1.52
g 15
= 1.06
E ! 0.71
= 0.52
0.5 0.43
I 0.17 0.08 I
0 I
9 8 7 6 5 4 3 u

Grade

=
N
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[E-Zﬁ Question 12 - Response A

12 The number of insects in a population at the start of the year m is P,
The number of insects in the population at the start of year (m + 1) is F,., where

P..,=kF,

Girven that & has a constant value of 1.13

(a) find out how many years it takes for the number of insects in the population 1o double,
You must show how you get vour answer. T WA R

Paxt = 130D und WU, o
= A3
Dvix 1= L.yl 8 .E{u—
= \2A.76 9 © ’
Daat = L A3 V136D
— . WUIRY+
- ) Fikl
Poxi = o . "0\
. VR.M23sF 9 4
Parl T e miQsiEs P o

The value of &k actually increases year on year from itz value of 1.13 in year |

(b} How does this affect your answer to part (a)7?

Ak mhmmﬁ Yae Qdsasde el LIRS
W komes o Baa papnskae. w0 Oouids

()

i Total for OQuestion 12 is 3 marks)

3/3

(@)
M1 1.13n has been evaluated using the value 10
A1 Correct answer

M1A1 Total 2 Marks

(b)

C1 Correct explanation "shorten the years"

C1 Total 1 Mark

=
N
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[E-Zﬁ Question 12 - Response B

12 The number of insects in a population &t the start of the year m 18 F,
The number of insects in the population af the start of year (m + 1) is P, where
Po=kP,  Ppgl = 13X Pa
Giiwen that & has a constant vahse of 1.13

{a) find owt how many yvears it takes for the number of insects in the population to double.
You must show how you get your answer.

Part = spownk o DsecdS Gt yrear

X 1D = Prd2 T tmecat Secod hot
is Att =1 , a2 = 313, N3 Z .276Y  m = 1wl
Mh = - 53.:-1'.1"- 73¢t ne-b = 1§94 2% %479, nt7= ra-2 08 LT T

Aef =2.282¢6 054y

=
N

-5

{(Z)

The value of k actually increases year on vear from its value of 1.13 in vear |

(b} How does this affect youwr answer to part (a)7?

tie eosier L oonh be Fm (€36 numder of
L Heas

{0}

(Total for Question 12 is 3 marks)

i~ > [ E.@ ®

2 /3

(@)
M1 1.13" has been evaluated (we can accept the values seen despite the incorrect allocation to the year n)
AQ Incorrect answer

M1AO0 Total 1 mark

(b)

C1 Acceptable explanation "less number of years"

C1 Total 1 Mark
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[E-Zﬁ Question 12 - Response C

12 The number of insects in a population al the start of the year m is P,

The number of insects in the population at the start of year (rm + 1) is P.., where

P.., = kP,

-

Given that & has a constant value of 1.13

(a) fimd out how many years it lakes for the number of insects in the population o double.
You must show how you get your answer.

N PR - The
7 - | |4 = 1
P!-1.4rl - (-1 Llj Q12
11 LY s
Fﬁ"l = 2':;._:'-':\

The value of k actually increases yvear on vear from ils value of 1.13 in yvear 1

(b) How does this affect your answer to part (a)7?

Theea wur ke luf geaw

(1
{ Total for Ouestion 12 is 3 marks)

i~ > [ E.@ ®
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(a)
MO 1.13n has not been evaluated
A0 Incorrect answer

MOAO Total O marks

(b)

C1 Acceptable explanation "less years"

C1 Total 1 mark
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Question 15

Jluﬂ Performance ] [ @’ Response A ] [ @" Response B } [ @’ Response C ]

@ Question 15 - Question

15 Faiza is studying the population of rabbits in a park.
She wants to estimate the number of rabbits in the park.

On Monday she catches a random sample of 20 rabbits in the park, marks each rabbit
with a tag and releases them back into the park.

On Tuesday she catches a random sample of 42 rabbits in the park.
12 of the rabbits are marked with a tag.

(a) Find an estimate for the number of rabbits in the park.

3
Albie is studying the population of rabbits in a wood.
One day, he catches 55 rabbits and finds that 40 of these rabbits are marked with a tag.
Albie estimates there are 50 rabbits in the wood.
(b) Explain why Albie’s estimate cannot be correct.
1)

(Total for Question 15 is 4 marks)
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Question 15 - Mark Scheme

Question Answer Mark Mark scheme Additional guidance
15 (a) 70 P1 . 20  1.66.) 12 0.6) 12 IDecimal values truncated or
or — (=1.66..) or == (=0.6) or —=
) 20 ) rounded to 2 dp or more
(= 0.2857..) 42( 3.5)
=0. .)or =—= (=3.
12
Pl 20 12 12 42 20x42
for —=— or —==— or —=~—
n o 42 20 n 12
Al [cao
(b) Explanation | C1 |[for explanation

|Acceptable examples

the sample size cannot be greater than the
population

the population is greater than the sample
size

there are more than 50 rabbits

he catches 55 rabbits

INot acceptable examples

the sample size is too small

some of the tags could fall off

he has underestimated

=
Ul

- Question 15 - Examiner Comments

This is again a common style of question and one we have seen in recent series. With that in mind it was
again unfortunate to see so many candidates with no real idea of how to approach this Peterson Capture
Recapture question. A good number scored a single mark for a suitable fraction given, but just as many
scored zero. This was normally due to them working with differences rather than ratios. Many were close to

i~ > [ E.@ ®

scoring the second mark, but often set up the two fractions as a product rather than an equation. Most of
those who gained the second, went on to gain the third mark also. Some students gained 2 marks only for
setting up a correct equation, but could not then rearrange to gain a correct answer, in particular when their
unknown value was the denominator of a fraction.

In part (b), candidates had much greater success. A significant proportion realised that the population must
be greater than 50 as Albie had already caught 55. Some of the wrong responses focused on tags falling off,
or on the 40 who were tagged.
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Question 15 - Performance

Mean | Max Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
1.74 4 44 1.74 3.61 3.20 3.13 2.65 1.90 1.05 0.67 0.04
4
3.61
2 32 3.13
o 3 2.65
o]
A 25
©
g, 1.9
3 1s
3 1.05
- @ 0.67
0.5
I 0.04
0 JE—
9 8 7 6 5 4 3 U

Grade

=
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[E-Zﬁ Question 15 - Response A

1S Faiza is studvmng the populston of mbbits in a parik.
She wants to estimate the number of rabbits in the pari.

O Monday she caiches a random sample of 20 rabbdts in the park, marks each rabbit
with & lag and relcases them back indo the park.

O Tuesday she catches a randdin sample of 42 rabbdts in the park.
12 of the rabbis are marked with a ag.

ia) Find an esizmate for the number of rabbuis in the park.

A 2
1y = B
% = do

=
Ul

i

(RN

Albie is stadying the population of rabbits in s waood.

Ome dary, he cabches 55 rabbiis and finds thai 40 of these rabbits are marked with a tag

Albie estirmmies there are 50 rabbils im the wond,
(b} Explain why Albie's estimate cannol be correct,

Ve coddvel S5 oG |, Ve LORNGeh B oriva, D0 AN e Lonod.

(1%

(Totsl for Questhon 15 is 4 marks)

4 /4

i~ > [ E.@ ®

(@)

P1 12/42

P1 Correct equation as per MS
A1 Correct answer

P1P1A1 Total 3 Marks

(b)
C1 Acceptable explanation

C1 Total 1 Mark
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Question 15 - Response B

1% Faiza is stwdying the population of misbits in & park

She wanis w0 estimate the number of rabbits im the park.

L pouy g
R Tallags

O Monday she caiches a random sample of 20 mbbis in tw park, marks each rabhdt
with a tag and releases them back imo the park,

U Tucsday she coiches a mpdom spmiple of 42 mbbits in the park
12 of the rabbits are marked with » iag.

{a) Find an estimais for the number of rabbsts un the park,

26 & 02
~ h e
70 = Lf1
L L

(.
?Ui:1:€r1| -G

Albue is shsdymng the population of mbbits in & wood
One day, he caiches 55 rabbits and finds thet 40 of these rabbits are marked with a g,

Albe estiminles there are 50 rabbeis e the ool

(b)) Explain why Albie’s estimaite canmcil be comect

AiDLE
nte dOoLSN' & Qo

x
Tl

andd (ot lnef O fedds £ralion 0 Dne roperd
pald andh kG mode Gonad s

MO PG Gt P Ced WO D b0 Dwedefode ety
O iDvwnlboe . wonmiln Vvt e LoD CE. (1)

(@)

(Total for Duestion 15 i 4 marks)

P1 12/42
P1 Correct equation in x seen, as per MS (method follows the correct equation so not deemed choice)
A0 incorrect answer (failed to manipulate their equation)

P1P1AO Total 2 Marks

(b)

C0 Unacceptable explanation

CO0 Total 0 Marks

2 /4

=
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[E-Zﬁ Question 15 - Response C

15 Fpizm iz stodving the populatson of mbbats m o park.
She wanis 1o estmate the mumber of mabbats in the park.

Om Maonday she catches a mndom sample of 20 mbbits in the park, marks each mibbil
with & tag and releases them back imto the park.

Oy Tussday she calches a random samplbe of 42 rabbits in the park.
12 of the rabbits are marked with a @g,

(2} Fmd an estomate for the nomber of rmblnats on the park.

e = R - S
= O b 1 ¥
L

e 2 =y
EA R = = ]
(i T 9

=
Ul

L B

Adbie is studying the population of ebhilts in & wood.

Ohse day, he catches 55 rabbits and finds that 40 of these rabhbits are marked with & tag.

Albdie estimates thene are 50 rabbits im the woood,
(b)) Explam why Alme's estumate canmod Be cormect.
Tl (=N - T ) -r_'u.r-;..g.h-‘: b 'l‘..n-_rﬂ'"*i_ Rt

Erme S0 e osie TN - e FirBn. Ccoewgme S5,

- [ Totml for Cuestion 15 is 4 marksy

2 /4

i~ > [ E.@ ®

(@)

P1 for 12/42

PO incorrect process
A0 incorrect answer

P1POAO Total 1 mark

(b)
C1 Acceptable explanation

C1 Total 1 Mark
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Question 17

olll Performance ] [ EZ Response A } [ = Response B ] [ 4 Response C

-

®

Question 17 - Question

17

The diagram shows two similar solid triangular prisms, A and B.

hem

Prism A

The volume of prism A is 58.806 cm’
The volume of prism B is 1587.762 cm?

43 74 cm?

8lcm

Prism B

The cross section of each prism is a right-angled triangle.

For prism B

the length of the base of the triangle is 8.1 cm

the area of the triangle is 43.74 cm?

The height of the triangle for prism A is 4 cm.

Work out the value of 4.

(Total for Question 17 is 4 marks)
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@ Question 17 - Mark Scheme

Question Answer Mark Mark scheme Additional guidance
17 3.6 P1 Jprocess to find the volume scale factor,

eg 1587.762 + 58.806 (=27)

or 58.806 + 1587.762 (= 0.037...)

P1 process to find the height of B, eg 2 x

43.74 + 8.1 (=10.8)

or

process to find the area of A, eg 43.74 +

(V7277) (= 4.86)

or 43.74 x (J"0.037...")* (= 4.86)

P1 |complete process to find height of A,
eg “10.8” = Y/"27" or “4.86” x 2+ (8.1
= V27"

Al |cao

- Question 17 - Examiner Comments

A similar solids question, but with an added layer of difficulty. It was pleasing to see so many candidates get
some credit. This was normally for either finding the volume scale factor (by dividing the two volumes) or
for a process to find the height of B, or in a good number of cases, both scoring 2. However, very few
candidates were able to take this further. Typically candidates tried to use a scale factor of 27 when working
with areas and lengths and gained no further credit e.g. 10.8 + 27. There were also occasions where more
marks could have been scored had candidates been able to deal with the half in the area of a triangle. A
shame that such a low level skill was denying candidates high grade marks.

2
~

i~ > [ E.@ ®




[Ski

to Main Contents

]

o JER RN EN R RN

(=]

alll

Question 17 - Performance

Mean
score

Max Mean

Edexcel averages: mean scored by candidates achieving grade:

score % ALL 9

8

7

6

5

4

3

U

1.05

4 26 1.05 3.67

3.07

2.36

1.63

1.11

0.43

0.07

0.02

3.67
3.5

2.5

Edexcel Mean Score
N

3.07
2.36
1.63
1.5
111
1
0.5
0
8 74 6 5

Grade

0.43

. 0.07

4 3

0.02

2
~
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[E-Zﬁ Question 17 - Response A

)
- )
| h
,
B om _'_‘__,-:-"'-'--F'--Fﬂ--’-‘-
=
.:-""f_r'_l
i [ =t )
Prizm A Primm B
The valume of prism A is 58 B0 o’ fSr = " IS TTel

The volamse of prisms B is 1587, 762 e weF = - F
) wl Xle.E = a4 39
The cross sectson of cach prssm s a nght-angled tnanghe. S —
For preirm B
the length of the base of the tnangle is .1 cm
thee mrem off the triangle is 43 74 om?

The BEmght of the trhangle for presm A is Aom
Wlork ol the valus of &

it .
LGF =%
WEF =32%F
gy . =
|__l;'.l - J- .

p- S 8

4 /4

P1 for volume scale factor (= 27)

P1 height of B found

P1 for complete process to find height of A
Al correct answer

P1P1P1A1 Total 4 marks

Note: if no process to find the scale factor but process to find height of B, award POP1

=
~
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Question 17 - Response B

17 The dingram shows reeo simdlar solid msngular priems, A and B

Prisam A&
The volurme of prisen A = 5B 506 om?
The volume of prsn B is 1SE7.T6Zom’
The cross section of esch prisam is 8 right-sngled riangle

Far prasmn B
the kemgth of the base of the mhiangle is 5.1 com
ihe arcs of ihe iangie is 43, T4-cm’

The height of the triamgle Foor prism & is Hom.

Worle ol thee value ol /&

- k|
hee d= 7y - Py AP
1
u'z:- L":g. rf FOL © rsaR k& 7 =

L S

g - ||:'.',.- = }-ul—"'"-:ﬂ.ij

:ﬂ_j_?i

P1 for process to find scale factor, 58.806 ~ 1587.762 (=0.037)
P1 for process to find height of B

P1 for complete process to find height of A 10.8 x 3/0.037
A0 Answer is incorrect due to premature rounding of § to 0.333

P1P1P1AO Total 3 marks

Prisgen B

-:f:'_.ﬂ::_..;!*l
£1_ |F"J.r "";'.:-:'3]'_51'_‘_

e - I

A= T 2T

& E=g

3 /4

=
~
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[E-Zﬁ Question 17 - Response C

17 The diagram shows e similar solid crinngulsr prisms,. A ard B LY e

Frasm A Pream B

=
~

The voldume of prism A is 38,0046 cm”

[ hee vodume of prism B a8 15&87. 762 cm”
The cross section of csch prisim is & nghi-angled rimngle
For prisen B Pisimn Ay . P S, @
the kemgth of the base of tee treangle = .1 cm '-.,Ir_J'L E-I'L-'h-:IIr L% T« 4bl
the area of e tengle is 43,74 cm’ ~
. ) PuofEo . Ly %= L
The height of the tnamgle For prsam & e bom.
We'owrk ol thes value of & ""g' u Tl

Soola fal ey, LYF = 3
(= L |

wiF - 2%

i~ > [ E.@ ®

= B S

. - L one

[ Tiwtml Ffor Dwcstian 17T is 4 marks)

2 /4

P1 for volume scale factor

P1 for process to find area of A

PO process is not complete, they haven't multiplied by 2
A0 incorrect answer

P1P1P0AO Total 2 marks
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Question 21

Jluﬂ Performance ] [ [;]J Response A ] [ @’ Response B } [ @’ Response C }

@ Question 21 - Question

21 The graph below gives the volume, in litres, of water in a container ¢ seconds after the
water starts to fill the container.

F 3

25

20

15

Volume
(litres)
10

0 5 10 15 20 25

Time (f seconds)

(a) Calculate an estimate for the gradient of the graph when t=17.5
You must show how you get your answer.

(b) Describe fully what the gradient in part (a) represents.

1
(Total for Question 21 is 4 marks)
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@ Question 21 - Mark Scheme
Question Answer Mark Mark scheme Additional guidance
21 (a) 1.06 M1 |[for tangent drawn at t =17.5 INo tangent drawn at =17.5
scores zero marks
M1 (for a complete method to find the [Use of change in y over
gradient, eg tangent drawn at t = 17.5, change in x
and 18.5 + 17.5 \Working may be seen on the
diagram
Al janswer in the range 0.9 to 1.2 Answer of 222 oe scores no
17.5
marks
IAccept answers in the form
a/b where a and b are
integers
(b) | Explanation | C1 [suitable explanation, eg the rate of change [If units are given they must
of volume be correct.

Question 21 - Examiner Comments

Well into the Grade 8 questions on the paper and it is not surprising that fewer candidates are now scoring
marks. For part (a), failure to draw a tangent at # = 17.5 meant that no marks could be scored at all. It was

. 105 . . :
very common to just see —— which came from reading the volume at £ = 17.5, and this scored zero. Those

who drew a suitable tangent often then went on to score full marks for an answer in range. However, some
were unable to use the scale correctly and then lost marks for their method to find the gradient. Part (b)
showed improvements on previous series, and there were many suitable descriptions of what the gradient
represented although students still relate this answer to a correlation type response. ‘Acceleration” was a
commonly seen incorrect answer.
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Question 21 - Performance

Mean | Max Mean Edexcel averages: mean scored by candidates achieving grade:
score | score Y% ALL 9 8 7 6 5 4 3 U
0.74 4 19 0.74 3.37 2.46 2.07 1.35 0.55 0.13 0.03 0.37
4
35 3.37
o 3
2.46
§ 2.5 N
c 2.07
S
=
3 15 135
o}
8 1
0.55 .
0.5 :
0.13
0.03
0 I | s .
8 /) 6 5

Grade

4

3

u
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g Question 21 - Response A

21 The graph below gives the volume, in litres, of water in a container 7 seconds after the
water starts to fill the container.

>
25 srr i bieont 11t i-++31 H -3 —— 33+ 3+
. SRS S5 S Sonas S5 & B B Eene tuabe BEEE: B! $
} 133+ —3 5 33—+ 3 o4
. - - e -=ee
——— P-: .—‘L-. 4 - S .I -
+ -4 BEREREDE D ST IR e -
1 i I =11 . 4
2°MH i -t b S e 3 4
e M. 4. 1 .
—_ ‘b 44 . -
i3 = 8 : . :
3 + H
44 $ te—3-— 3
- : bt : 4 SN .
voorp + 4 P bttt 8 448
IS AAs RS sEASha AES 89 s o food ’
L] connssnnne suno~aunes v 3 :
4 I BRERAEAEE AR N EESS SRR S 8 - v +
+ob 8 1 1 -t RERS Rt IS B IR R ++ +
“)lm ....... :.-._. . IR e r-— .../ —— +
! " - ; 111 ; I 3 '
 ERERE S S ———s $+—+ 4 | 4+ 8- 4
4 ’ {
: - - +
s - - -4
) S . 3
4 >
+ 4 -
+ -~ +
" 4 4
- — -t i
+ - - 4+ +
' - !
- ) SR 1 b & S 4
4 ISAN I SEEED OGN e 4
44 - R et A 4 -
28 2SSV =
15 20 25

Time (7 seconds)

(a) Calculate an estimate for the gmadient of the graph when ¢ = 17.5
You must show how you get your answer.

/_\30 y V5-25

AX ST 7,1;‘1‘ 0-92(

(b) Describe fully what the gradient in part (a) rq;;scnts-

e e ol whick Wedwr Us The cotfriner An
Litreg e Second

4 /4

(@)

M1 A tangent has been drawn at t = 17.5
M1A1 Answer in range

M1M1A1 Total 3 marks

(b)

C1 Acceptable explanation (if units are given they must be correct, as here)

C1 Total 1 mark

Q21
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g Question 21 - Response B

i1 The graph below gives the volume, n litres, of water in a container 7 seconds afier the
water starts to fill the container.

A
25 ! I I - I =1
3 ISSSSsnEnasana { 1S SOl S a -1 +
- i 1 H ¥
! :  Sm eSS a re Bmw -
> 3 P - - P ++ P -4
=1 R .- - - IS mm. a-- . -
.- SRS R e ses pans
20 B - rvmbidanssanny =8 SEne S me
2 5833 SERBE83553 5 = oo 3 % 7 1
& ISSASEREsana; = 3
mmm m i £
- - 11354843 3 -5 IBEE PENGSRY snE
! t + $ ++19
: =1 S Y - reww e 3 — 3
i IS SR NN TR S .- —— -
4t - -~ 4 4 - - 4 -4 -4 - b+ -
=3 - - - ; - — = .
15 =we " " : = s mee .- -
: 33 e B R R R R & e e - a4
RSN e S FEES s SEEES . nanS
Vol A as s R SRR SR s nn e b 0o . .- I
o ! I s m=mme ==
(litres) IS TEE STE S SEANE SN S SEE DS § P - .- awmEma e
e R . . PERE .- - . —
10 B b e e I m e -
- - - . --d b + » *
: - & I us
: - - - - - -
T 4 S S EEsEssi ANESEd e SES. EEENE SEE B 8
: +
T -1 . 4
13 IR S S S . S AW " - :
SENNE SEE NS on e 3 IS GRS FEENE AeRPs so.
s WP s eSS TEESI fEsEY SEEEL Tu
3 4 Imp B eEmEe smE— > o
3 : e 3 4 - P . -
3 i > a e S - .
* > + ‘ > - - .
+ P IS ameee Swns jeahs sewe
+——+1 D S = - -
3 :
o 14 s smsEsamsss SSTEs BN 3345

(a) Calculate an estimate for the gradient of the graph when r — 17.5
You must show how you get your answer.

-(92'95 ‘?3 ST HE

o.F4
3)
(b) Describe fully what the gradient in part (a) represents.

rnh«o}cbnaw)c_ o} volome acrsss Fme

o)
=

i~ > [ E.@ ©

3 /4

(@)

M1 for a tangent drawn at t=17.5

M1 for a complete method to find the gradient
A0 answer not in range

MI1M1AO Total 2 marks

(b)

C1 for a suitable explanation

C1 total 1 mark
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g Question 21 - Response C

21 The graph below gives the volume, in litres, of water in a container 7 seconds after the
water starts to fill the container.

%

23

Sesssat istes Eeats st isat ﬁfIIIf%‘é):/;;
15 sm i; 8- 48
Vol eens =Sosd ISERE SER SS8S. 333 e
(litres) Seamsmse= s s3sssammsssso:anons !
10 s == eema oo, ]} ..... '
?--J:'“N“ == 54 S== S / , !
b Ty — 3+ —]
s % ! - 1 + 4
IS SoTEt 1957 550 <{ ESS SR SRR EL LR 52 IEEEUE ONY!
Z e - el Sk B S s A S EE S § e s SEE
o AT i  STIIZIEET) >
0 S T 10 15 20 25

Time {7 secconds)

(a) Calculate an estimate for the gradient of the graph when 7 = 175
You must show how you get your answer.

4 B 6D "

@Ls,lcb oty

3

(b) Describe fully what the gradient in part (a) represents

e w1 The o%e w(««cgw.../ﬁr% (rf.‘/w at

2 /4

(a)
M1 for tangent drawn at 1 = 17.5
MOAO no method to find the gradient and answer is incorrect.

MIMOAO total 1 mark

(b)

C1 for a suitable response - 'Volume per second' acceptable for rate of change.

C1 total 1 mark.

Q21
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10 Performance } [ E4 Response A } [ &4 Response B } [ E4 Response C ]

®

Question 23 - Question

23

A race is measured to have a distance of 10.6 km, correct to the nearest 0.1 km.
Sam runs the race in a time of 31 minutes 48 seconds, correct to the nearest second.

Sam’s average speed in this race is V" km/hour.

By considering bounds, calculate the value of V' to a suitable degree of accuracy.
You must show all your working and give a reason for your answer.

(Total for Question 23 is 5 marks)
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Question 23 - Mark Scheme

Question

Answer

Mark

Mark scheme

Additional guidance

23

20

B1

P1

P1

Al

Cl

stating bound, eg 10.65 or 10.55 or 31 min
48.5sec or 31 min 47.5sec or 1908.5sec or
1907.5sec

(dep on B1) for a correct bound for time in hours,
eg 0.5301(38...) or 0.5298(61...)

Or a correct process to find one bound for speed
in km per minute

eg [UB of S] = [UB of D]+[LB of T]

or [LB of S]=[LB of D]+[UB of T]

or a correct process to find one bound for speed
in km per second

eg [UB of S] = [UB of D]+[LB of T]

or [LB of S]=[LB of D]+[UB of T]

(dep on P1) for correct process to find one bound
for speed in km per hour, eg [UB of S] =[UB of
D]+ 0.5298(61...)

or [LB of S]=[LB of D]+ 0.5301(38...)

OR

Correct process to convert a bound for speed in
lkm per minute to km per hour eg [UB of S] = [UB
of D]+[LB of T] x 60

or [LB of S]=[LB of D]+[UB of T] x 60

OR

Correct process to convert a bound for speed in
km per second to km per hour eg [UB of S] =[UB
of D]+[LB of T] x 60 x 60

or [LB of S]=[LB of D]+[UB of T] x 60 x 60

for both correct bounds from correct working,
20.099... and 19.900...

for 20 correct to 2 significant figures as both
bounds agree.

Bound rounded or truncated
to 4 dp

Where 10.6 < [UB of D] <
10.65 and

31 min 47.5 sec < [LB of T]
< 31 min 48 sec

Or 10.55 <[LB of D] <
10.6 and

31 min 48 sec < [UB of T]
<31 min 48.5 sec

Where 10.6 < [UB of D] <
10.65 and

1907.5 sec <[LB of T] <
1908 sec

Or 10.55 <[LB of D] <
10.6 and

1908 sec < [UB of T] <
1908.5 sec

Time used in hours

Where 10.6 < [UB of D] <
10.65 and

31 min 47.5 sec < [LB of T]
< 31 min 48 sec

Or 10.55 <[LB of D] <
10.6 and

31 min 48 sec < [UB of T]
<31 min 48.5 sec

Where 10.6 < [UB of D] <
10.65 and

1907.5 sec <[LBof T] <
1908 sec

Or 10.55 <[LB of D] <
10.6 and

1908 sec < [UB of T] <
1908.5 sec

Figures rounded or truncated
to 3 sf or better

Q23
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- Question 23 - Examiner Comments

Candidates really struggled to gain full marks with this question, and it was primarily down to time
conversion that was required.

A pleasing proportion had enough of an understanding of bounds to gain at least one mark for one correct
bound either for distance, or for time in minutes and seconds, or just in seconds.

The second mark was for either correctly finding a bound for time in hours, or for a correct process to find a
bound in kilometres per minute or kilometres per second. Those working in minutes often struggled here as
they gave their time as 31.485 or 31.475, which is clearly incorrect.

The final process mark was for working in kilometres per hour, but was normally only seen when candidates
had found the time in hours first. Due to premature rounding in the question, many who had gained the first 3
marks could not then gain the accuracy mark as their answer was outside of the acceptable range.

The C mark was only awarded to a handful of candidates as so few were able to communicate that the value
of V"'was 20 correct to 2 significant figures as both bounds agree.

nﬂ- Question 23 - Performance

Q23

Mean | Max Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
0.50 5 10 0.50 3.03 1.53 1.30 0.80 0.40 0.15 0.03 0.04

3.03
1,53
1.3
0.8

0.4
l 0.15 0.03 0.04
= — —

9 8 3 6 5

4 8 U

3.5

w

= i
wn N n

Edexcel Mean Score

[
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[E-Zﬁ Question 23 - Response A

23 A race is measured to have a distance of 10.6 km, correct o the nearest 0,1 km.
Sam runs the race in a time of 31 minutes 48 seconds, correct to the nearest second.

Sam’s average speed in this race is F km'hour.

By considering bounds. calculate the value of Fto a suitable degree of accuracy.
Youw must show all your working and give a reason for your answer.

[&.5¢ E iCI'Eh{-H e 1. E5 Knn

VA i e g

L f e

E’lll"'""l-;l [Py - :1?&?5‘-"%

Ixbo CNITE.
leo v alr =1108 oz sl 198 ¥ e & Irol.5 o S2c

1.6 %

"

O.00s5F522HNUE  he gy

1'{1':]?15 - &S .o af F4 PRy s > L& m e
= L0 -OPTECEL 2 Kaq sk

18- 22 _ p.eoszFeotury KM
19af-5 O .00t 310123 xsony,
£~

=19 180 4 4538 kg,
— e e—

- R —
M TS, PafTio e
e = flhﬂt.n—-mﬂ.

B1 for a starting bound

P1 for a correct speed in km per minute

P1 for converting speed in km per minute to km per hour
A1 for both correct bounds from working

C1 for 20 correct to 2 significant figures

B1P1P1A1C1 Total 5 marks

Q23
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Question 23 - Response B

-

B1

0.65— 1o 55
¥V A race 18 mecasaired W have & distasces of 10086 km, correct 4o the nearess 0] km
Sarm mans the mce in @ time of 31 minoles 4% seconds, correct &0 the nearest second
5 FrRI-4F.5F
S s average spasd im this moe = F Enehour

By comsaderimg bounds, calculale the vahes of F oo 4 sulcahle dogree of aocurssy
Yo mnsst showy alll yousr working amd give & reesom for your amswey

S
Ueter_boerd

- ' lo.€5
[0-658n = W50~ ey -2 0.00%2%2%
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¥ — = IV 3
Jlersg 3307 ees 330 ke~
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_L'ﬂ"'"‘J] ) foen) N amerrm

3/5

for correct bounds for distance or speed

P1P1 correct process find upper or lower bound for speed in km per hour
A0 inaccurate bounds
C0 incorrect conclusion

B1P1P1A0CO Total 3 marks

Q23
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[E'Zﬁ Question 23 - Response C

23 A race is measarcd o have B distances of LK Skm,. correcd. @ the mearest 0.0 ke
Sam rums the race m @ e of 31 médnues 98 seconds, cormect o the Desrest seoond.

Sam s averege spocd in ikis rece is FRmmshosr

By codsidering bouands, caleulame the vahue of F o a switmble degree of socurscy
Wi meusd show all your working and give a roasom for your arfsww e
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{ Totmld for Caestion B3 im 5 mariks)

2 /5

B1 for correct bound of time (in seconds) or distance

P1 process to find a bound for speed in km per second. This mark is dependent on B1
P0 No process to find a bound for speed in km per hour

A0 bounds are not correct

C0 incorrect conclusion

B1P1P0AOCO Total 2 marks

Q23
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