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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 Summer 2023 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 across papers 1H, 2H and 3H
for this booklet.

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 and the marks awarded, and on common errors for this sort of
question.
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Question 1

Navigate to a question — the 3 papers are shown in different

colour tabs.
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( 21l performance | ( £ mesponsen |( P responses |( B mesponsec |

- Question 1 - Introduction |
This question tested the topics on pling, distnb and p Objective 3
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.

|® | Question 1 - Question

1. (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 random sample of 36 stud

ts is taken from the university.

The

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

P the by

(b) Using a suitable model for X, find

Navigate to a specific part of this question

ks

BE E

nw>{E

(1) P(X=4)
@ Pz NEIGEEEE
3
Only 40% of the university dance club members can dance the tango. 1 - Mark Scheme \ I
(c) Zﬁ‘:hl;r:nb::ﬂm that a student is a member of the university dance club and can R — Mnrlu\ A0
: m ntage: ¢.g. Not random; cannot use (reliably) for inferences Bl 1.1b
A random sample of 50 students is taken from the university. | m
correct use of] X ~B(36, 0.08) MI1 3
(d) Find the probability that fewer than 3 of these students are members of the P("_ 4)=0. l6732f7... awrt 0,167 Al Lip
university dance club and can dance the tango. [P(X 27)=1-P(X <6)=] 0.022233... awrt 0.0222 | Al 11
(0] (&)
(Total for Question 1 is 7 marks) te club and dance tango) = 0.4x0.08 = 0,032 or l_:s_ o - L.1b
()]
those who can dance the Tango. Sight or use of]
T-~B(50, Ml 33
Level 3 Adva d GCE Math atcs Ctob 201 E P MAD ap 3 atistics - € 830 duc d 7 (3) P(T«';\ 2) I 07850)‘15 awrt 073‘ A] llb
)
(7 marks)
T Notes
(a) | BI for a suitable disadvantage:
Allow (B1) Do NOT allow (BO)
Not random_or less random (o.¢.) Not representative
Cannot use (reliably) for inferences Less accurate
(More likely to be) biased Any comment based on time or cost
Any mention of skew
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 - Oct Exe ar - IMAD-31 earson Ec d

Paper 31 Statistics - © P
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General Examiner Feedback

Paper 1H

This paper proved accessible to students with many excellent responses seen to the most challenging
questions on the paper. It was pleasing to see that most students attempted most of the questions with few
left completely blank.

Students were well-prepared for topics such as subtraction of fractions (Q2), scatter graphs (Q6), direct
proportion (Q13) and the product rule for counting (Q19). Students often struggled with a correct method to
divide by decimals and with division in general. A large number of students had difficulty interpreting the set
notation in Q5b and working consistently in terms of zin Q16. Poor algebraic manipulation in Q15, Q16 and
Q17 let students down when rearranging formulae and equations. Simplification of surds was an issue for
many students in Q16 and Q23.

It was pleasing that many students presented their working clearly and logically. However, answers to some
questions, particularly the ratio problem (Q18), changing the subject of a formula (Q17) and finding an
inverse function (Q20a) were not as well presented. Attempts were often quite messy with incomplete
methods shown which made them difficult for examiners to follow. Centres should advise students to cross
out unnecessary working to avoid leaving a choice of methods.

Carelessness in their working proved costly to some students. This carelessness included errors in simple
calculations and imprecise notation when working with algebra, for example brackets missing in Q17 and
Q23. Being a non-calculator paper there were frequent instances of arithmetic errors, for example 90 + 30 =
30 and +/25 = 12.5, which led to a loss of marks. Often, students did not consider whether or not their answer

was reasonable — had they done so, they could have spotted and corrected errors. Once again, there were
many cases across many different questions of students miscopying their own figures or misreading the
numbers in questions.

Paper 2H

There was evidence of good work across the cohort sitting this Higher paper and as such it appears that
candidates had been entered for the appropriate tier. Candidates were well prepared and able to access
guestions throughout the paper. Weaker candidates found success in the first half of the paper and a number
of familiar style questions helped throughout.

There was evidence of calculator use from all candidates and it is pleasing to see that centres are ensuring no
one is disadvantaged through lack of equipment. Compared to last year, it seems candidates are getting better
at using their calculators, but there is still evidence of many rounding prematurely often leading to answers
outside of the given range.

It was also good to see candidates taking on advice from previous series and showing their working.
Candidates would benefit however from being clearer in their working and structuring it or annotating, rather
than the haphazard working we sometimes see.

Paper 3H

Students entered for this examination generally presented their working in a clear and logical way and found
that the time allowed for the examination was sufficient for them to complete the paper. Only a small
proportion of students presented very weak scripts, suggesting that most students who sat this paper were
entered appropriately for the higher tier.

Nearly all students showed enough working to enable examiners to award partial credit where answers were
not correct. However, examiners noticed a significant number of occasions where it was difficult to read the
candidate’s writing, for example where indices were written or when numbers or algebraic expressions were
miscopied. Calculators were usually used efficiently to evaluate numerical expressions with accuracy.
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All questions were accessible to some students but, as expected, only the higher attaining students were able
to work with confidence on questions towards the end of the paper. Questions 1 (indices and expansion), 2
(multi stage problem), 3 (geometry),

8 (mass, volume and density), 9 (percentages), 11 (box plots) and 12 (product of three linear expressions)
were answered well by a large majority of students whereas questions, 4 (inverse proportionality), 13
(algebraic proof), 15(b) (factorisation),

16 (enlargement), 21 (equation with algebraic fractions) and 22 (vectors) proved more of a challenge for
students in the target attainment range.
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Paper 1H - Question 18

11 Performance ] [ £ Response A ] [ 4 Response B ] [ B4 Response C ]

@ Question 18 - Question

18 7 kg of carrots and 5 kg of tomatoes cost a total of 480p
cost of 1 kg of carrots : cost of 1 kg of tomatoes =5: 9
Work out the cost of 1 kg of carrots and the cost of 1 kg of tomatoes.

CAIMOLS e p

TOMALOES ..o p
(Total for Question 18 is 4 marks)

@ Question 18 - Mark Scheme

Question | Answer Mark | Mark scheme Additional guidance
18 (c) 30 P1 for setting up an equation,
(t) 54 eg7c+5t=480o0rc:t=5:9o0r
‘ > or 9c =5t
9

or for starting to work with ratio of
total costs,

eg7x5(=35)and 5 x 9 (=45)
or 7xiand 5><g or 35:45 or
14 14

7:9
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@ Question 18 - Mark Scheme (cont’)

Question | Answer Mark | Mark scheme Additional guidance
P1 for a process to eliminate c or t
from correct equations,

eg 7c +9c =480 or

7x%+5’[=480 or

7C+%x5=480

or for 480 + (“35” + “45”) (= 6)

or for a process to find total cost of
carrots or total cost of tomatoes,

eg 480 + (“7” +“9”) x 7 (=210) or
480 + (77 +“9”) x 9 (= 270)

2
00

P1 for a process to isolate t or c,
eg 16¢ = 480 or 80c = 2400 oe or
80t = 4320 oe

or for one value correct eg ¢ = 30
ort=54

or for a process to find cost of 1 kg
of carrots or 1 kg of tomatoes,

eg 5 x“6” (=30)0or 9 x “6” (=54)
or “210” + 7 (= 30) or “270” + 5
(=54)

Al cao

A @ > [ g.@ ®

- Question 18 - Examiner Comments

Many students struggled to find a strategy that would enable them to solve this problem and there were many
solutions that had calculations dotted around the page making the working very difficult for examiners to
follow. Many of the algebraic methods broke down at an early stage. After gaining the first mark for writing
an equation such as 7c¢ + 5t = 480 many students were unable to use the ratio 5 : 9 correctly to write down a
second equation. Writing 5¢ = 9t instead of 9¢ = 5t was a common mistake and the incorrect equations 5¢ +
9t =14 and c + t = 14 were frequently seen. Nevertheless, it was pleasing to see some successful solutions
from students using an algebraic method. The majority of the correct answers came from students adopting a
numerical approach. The most efficient of these saw students working with the ratio of total costs, finding 7
x5=35and 5 x 9 =45, often as 35 : 45, and then dividing 480 by 80 to get 6. Multiplying 5 by 6 and 9 by 6
completed the solution. Some students worked out the total cost of the tomatoes and the total cost of the
carrots and gained the first two marks but did not find the cost of 1 kg of each. Many of the incorrect
strategies were based on dividing 480 by 12 or by 14.
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Question 18 - Performance

Mean | Max | Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
1.56 4 39 1.56 3.48 2.46 1.85 141 0.98 0.55 0.23 0.15
4
3.48
35
o 3
S 2.46
wn 25
{ =
g ) 1.85
W 1.41
E 0.98
w1
0.55
0.5 I 0.23 015
0 - —
9 8 7 6 5 4 3 U

Grade

=
00

N o > [ g.@ S
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g Question 18 - Response A

18 7kg of carrots and 5 kg of tomatoes cost a total of 480p
cost of 1kg of carrots: cost of 1 kg of tomatoes = 5:9

Work out the cost of 1kg of carrots and the cost of 1kg of tomatoes.

3 & 0y R u(ors v ¥ €
VXN samdses 22 G, &

e~
K sc
e — o C’%é SIS
5€ =9
A
G0 - {;,Zf\'__@—-——:-%'g
o4 - G2l
(Grig) Bt =
B - 42a
6q£ c\@o carrots
5 - tomatoes
¥z 2400

(Total for Question 18 is 4 marks)

1/4

P1 for setting up an equation, 7c¢ + 5t = 480.

PO does eliminate c but the process is incorrect as 5¢ = 9t is used instead of 9c = 5t.
PO: no correct process to isolate t since an incorrect substitution for ¢ has been made.

AO: no final correct answer.

=
00

N o > [ g.@ S
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g Question 18 - Response B

18 7kg of carrots and 5kg of tomatoes cost a total of 480p 2 /}

cost of 1kg of carrots: cost of 1kg of tomatoes = 5:9

Work out the cost of 1 kg of carrots and the cost of 1 kg of tomatoes. "

Mo“ 7¢ + St = Y80p M ,_,ig
<oy o=y /14, 2%, Y2 _,S6,

«

' ‘o
“TONF 3sk6 = 210 0 I
oxeBn 700 W road)

P (.| =59
: 7o, (4¢. p
<2:S =3§:. ¢S . ?z:)&_.s £ sP*Use 3{om Q18
G8d S k<o =W
& JS+US =80 N« s J2E ©)
210 +270 = & 80 qz @
———— carrots p
4:19_ = (f'if ——3('" tomatoes @ p .
- (Total for Question 18 is 4 marks)
2
2 /4 =
A
B
P1 for 35: 45 Q

P1 for dividing 480 by (35 + 45) (= 6) or for working out the total cost of the carrots or the tomatoes (210 or
270).

PO incorrect process to work out cost of 1kg (divides 210 and 270 by 5 and 9 instead of by 7 and 5)

A0 incorrect answer

Note: Although 30 is seen, it comes from 270/9 which is a common error and is clearly linked to
tomatoes.
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g Question 18 - Response C

18 7kg of carrots and 5 kg of tomatoes cost a total of 480p
cost of 1 kg of carrots: cost of 1 kg of tomatoes = 5:9

Work out the cost of 1kg of carrots and the cost of 1 kg of tomatoes. \6

3T
5°Q 13QS %
5x% . Y x5 lbiq.%O
25 . 45
@ e - 210
L—’“L?OP 509,.4/5 > R - %

A O

Q
5UP )(575‘(3 «~ L0

210 - 30p = kg 230

5
- B4« «q Yomavroen
carrots ... 2 O

p
Q5 4 tomatoes 2.4 P
5 Q = Lb (Total for Question 18 is 4 marks)
P1P1P1Al

Correct answers from fully correct working

=
00

0 o > [ E.@ )
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Paper 1H - Question 24

-
olll Performance
-

} [ EZ Response A ] [ E4 Response B } [ 4 Response C ]

)

Question 24 - Question

24

NG

You must show all your working.

Find the set of possible values of x for which
-25<0 and 12-5x-3x*>0

(Total for Question 24 is 5 marks)

9,

Question 24 - Mark Scheme

Question | Answer

Mark

Mark scheme

Additional guidance

24

—2.5<x< 4
3

M1

M1

for method to find the critical
values of 4x2 —25< 0

eg (2x + 5)(2x-5)

or critical values —2.5 and 2.5 oe
(dep on M1) for x> -2.5and x <
2.5

orx>aandx<bwhereaandb
are their critical valuesand a<b

accept use of = or incorrect
inequality symbol for 1st and

3rd M marks

This may be implied by a

suitable diagram




[ Skip to Main Contents ]

[13][24][13][22][23][24][10]m
(2]

@ Question 24 - Mark Scheme (cont’)

Question | Answer Mark | Mark scheme Additional guidance
M1 for method to find the critical
values of 12 — 5x — 3x*> 0 or
3 +5x—-12<0

eg (4 —-3x)(x +3) or (3x —4)(x + 3)

——5+/(-5)* —4x(-3)x12 or
2x(=3)

5+ /57 —4x3x(-12)
2x3

fl5 e

. 4
or critical values —3 and 3 oe

M1 (dep on previous M1) for x > -3 This may be implied by a
suitable diagram

and x < i
3

orx>cand x < dwhere cand d
are their critical values and c < d

Al 4 4 A correct answer with no
for 2.5 <x< 3 08 8IX < 5. X> | supportive working gets 0
25 marks

i~ o [y E.@ OM%

- Question 24 - Examiner Comments

It was pleasing to see so many students attempting the final question on the paper. Higher attaining students
usually made a good start by showing a correct method to find the critical values for at least one of the
inequalities and often for both. Many factorised 4x2 — 25 and gained the first mark for (2x + 5)(2x — 5). Those
who rearranged it to x? < 25/4 often failed to complete the method by finding both the positive and negative
square root. Inevitably, some errors (mostly sign errors) were made in the factorisation of 12 — 5x — 3x? and
those who rearranged the inequality to 3x? + 5x — 12 < 0 tended to make fewer mistakes. After finding the
critical values many students were not able to use them correctly to solve the inequalities. It was very

4
common to see x<—2.5and x < 2.5 for 4x?— 25 < 0and x > -3 and X >§ for
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12 — 5x — 3x2 > 0 with students using < or > to match the original inequality. Students were more successful
in writing the solution to the first inequality, —2.5 < x < 2.5, than the solution to the second inequality. The

. 4
latter was often given as x < -3 and x >§ rather than as

4 .
-3<x< § . Drawing a sketch of the curve helped some students but there were others who drew a correct

sketch and were still unable to identify the relevant region. Furthermore, students who drew sketches often
drew y = 12 — 5x — 3x2 as if it were a positive quadratic which led them to deduce an incorrect critical region.
Students who solved both inequalities correctly were often able to identify the set of possible values as —2.5

4 . . .
<x< § and gain full marks. Some students gave the final answer as -2, —1, 0, 1 or used < instead of < and

lost the accuracy mark.

nllll | Question 24 - Performance

Mean | Max | Mean Edexcel averages: mean scored by candidates achieving grade: Q24
score | score % ALL 9 8 7 6 5 4 3 U
0.81 5 16 0.81 3.53 2.00 0.96 0.33 | 0.08 0.02 0.01 0.00 @
i )
3.53
3'5 .
3
(O]
S 25 _[I.”J]_
& 2
g - |=?>|
g 1s —
s 0.96 A
0.5 I 0.33 5
0.08
. B - 0.02 0.01 0 g
9 8 7 6 5 4 3 u
Grade
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g ‘Question 24 - Response A

24 Find the set of possible values of x for which

4 -25<0

You must show all your working.

(a5 = s)@x ts)

1.:E- > =

5
%t&‘ <6

and 12-5x-3¥>0

V=D ’37.’1

P
S
4 g
(¥ &0
xRy
3, —% =
> 3
-
=2 L0 &3
W

.3 043

U ‘%‘Oél‘r

(Total for Question 24 is 5 marks)

O
)
~

i~ i > [y E.@ )
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2 /5

M1 for (2x - 5)(2x + 5)

M1 (dep M1) for identifying correct region for their critical values, condoning use of O instead of x
MO: incorrect factorisation when finding the critical values of 12 - 5x - 3x>>0

MO: dependent on previous M1

AO0: incorrect final answer

Note: when awarding M marks for factorising either quadratic, then the factorisation must be correct.

O
)
~

i~ [ E.@ )
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g ‘Question 24 - Response B

24 Find the set of possible values of x for which
4°-25<0 and 12-5x-3x>0

You must show all your working.
C2x =-5) (2x3+5) ¢ © WS L @ L O

PR -1 =3
Ox+4Y Cya-v) LO

R < Cx v C3,-v) O
Xz=3 -3
‘:’ ~ Lk > @
-2.5 1-5 @
N [;]J
A
B
-lSL‘L L 1.5 -3 L ‘)-t'...% g
-2-2-];6!}

(Total for Question 24 is 5 marks)
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4 /5

M1 for method to find the critical values of 4x?-25<0

M1 for-25<x<25

M1 for method to find the critical values of 3x? + 5x - 12 <0
M1 for -3 <x<4/3

A0 incorrect final answer

i~ o [y E.@ OM%
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[E-Zﬁ Question 24 - Response C

24 Find the set of possible values of x for which

4°-25<0 and 12-5x-3¢>0

You must show all your working,.
X -25 tra (2c+s>(2x-s)
W +\ox-Lox 25

-3 S A\

-36
& % ¢ %
- -qX FUX+\2 B Q24
— (A3 U (X43) x> =2 ®
- ©
(X3 (-3xX¥U) e o
=5
€= -3 x==8 N
-
E > alll
| S &
A
N B
~2.54 X <3 <
v 24
T
%
o .2.6 4x¢ -3
5 b
W O

(Total for Question 24 is 5 marks)
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5/5

M1 for method to find the critical values of 4x2 - 25 < 0

M1 for -2.5 < x < 2.5 implied by diagram (and by final answer)
M1 for method to find the critical values of 3x? + 5x - 12 <0
M1 for -3 < x < 4/3 implied by diagram (and by final answer)

Al: correct final answer

O
)
~

i~ [ E.@ )
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Paper 2H - Question 13

alll Performance } [ E4 Response A } [ B Response B ] [ £ Response C ]

@ ‘Question 13- Question

13 ABC is a triangle.

Calculate the size of angle BAC.
Give your answer correct to 1 decimal place.

(Total for Question 13 is 4 marks)
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Question 13- Mark Scheme

Question | Answer Mark | Mark scheme Additional guidance
13 58.5 P1 for start of process to find angle Angle BCA must be correctly
BCA, eg .18 __ 15 IQentlfled to gain marks
) sin70 _sin BCA sin70 = 0.939...
i sin70 sinBCA sin70 + 18 = 0.052...
18 - 15 18+ sin70=19.1...
P1 for rearrangement, eg
(sin BCA:)M (=0.783...)
18
oe
or BCA=515...
P1 for complete process to find angle
BAC,
eg 180—70—sin‘1(15sm 70]
Al for answer in the range 58.4 to 58.5 | If an answer is given in the

range in working and then
rounded incorrectly award full
marks.

- Question 13 - Examiner Comments

This trigonometry question proved to be a challenge for many as they either attempted to use the cosine rule
to find the length BC, but substituted incorrectly, or they attempted the sine rule but incorrectly linked the
side AB with the angle BAC rather than ACB. In all these cases candidates typically scored zero marks. We
did see candidates though who were able to correctly use the sine rule to find ACB and those that did
normally then gained the last 2 marks for a process to find BAC and a correct answer.

Greater care in labelling the sides and angles of the triangle prior to substitution into one of the formulae
would have helped many to not make the mistakes they did. Some assumed the triangle was right angled and
tried Pythagoras' theorem to find the missing side. Most candidates who used the correct method gained full
marks - in these cases the working out tended to be neater and more logical than those who did not gain

full marks.

=
w

i~ [ E.@ )
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alll

‘Question 13 - Performance

Mean
score

Max
score

Mean
%

Edexcel averages: mean scored by candidates achieving grade:

ALL

9

8

7

6

5

4

3

U

1.79

4

45

1.79

3.84

3.49

2.78

1.61

0.59

0.15

0.03

0.00

Edexcel Mean Score

3.5

w

25

N

oy

0.5

3.84

3.49

2.78
| 1.61
74 6

Grade

0.59

5

0.15
|
4

0.03

0

=
w

i~ [ E.@ )
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13 A8 ks A trianghe.

Question 13- Response A

Caleulate the size of angle B4

. o<
b e
IE-EV “'"-—',I
|\ 2 Be Uem
A— A d II|I Ci
1HI_'-II‘| '--..\_\_\_\_h III
— |
c 8

Chive wour answer correct b | decimal place.

QT +pr=cCc™
IS % 13- =™
TLES Ly =™
ctz2sqgq

C = I:Js-:.Lq — 22eU>3
25eY -~ S BT ON ovee
e
Sl T3eUW)
(= — E—Tﬂqs.EEHHSE
S [ 1S
250)
A\E__ = sBeT UATT
s vE)

mark.

PO: no equation is given that can be rearranged.

P0: no complete process to find the required angle.

AO: the answer is not in the given range.

PO: there is no attempt to find angle BCA. 18/sin70 on its own is not enough working for the first process

Sime vuie =9

i -_'_b
Sim A SanB

< __
SunC

cisS
"E:!T-.EETD‘; 1Q.is31q9q99

SBZ

(Motal for Cwestion 13 is 4 marks)

=
w

i~ [ E.@ )

0 /4

Note: Be careful of answers that are close to the correct one, the answer must come from correct working.
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Question 13 - Response B

()

3 ASC s a mmangle.

=
1
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Caloulnte the siee of angle 40
Giwve your answer correct o | decimal place
£ =
“ _.i—'— —_ —_—
i T - R ':? '5_-.--|'5 -_.-.u::_
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P1 for a correct start to find angle BCA. Accept if given as angle C

P1 for a correct rearrangement, (sin C) = 0.783.

PO: no attempt is made to find angle BAC.

AQ: no final answer for angle BAC is given.

i~ [ E.@ =
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Question 13 - Response C
13 A8 is a criaangle
=
-~
L 0% |
1Sem " ~ I‘.
1
- -'-//f'. III
.--"'{J-J I|
a7} !
-'-{\_\_\-\----\- |I
ﬂ-\"""—-\.__ . |I
‘_\-\-\-\_\-"\-\. 1
15 cm H""\-— I|
H""‘--.. |
e
alculabe thve size of angle B4
Giiwve soar answer correct o | decimmal placs
[ . [+
.I.i"-'r"t Foy il T ] Q1 3
1 yun ) IS sn CFOV
gl ?) 15 men £ FE
' R
o bt fo) . @
SN [ \ —.{_J—..':-—"':""u"l = | 4 TP ZAaf P
[
A R 12 ant?22 Yy .
L4 9 Sae &5l O58 3 |||||
58+ A
{ Tiodal For CPeestion 13X is 4 marks) B
P1 P1 P1 for a complete process to find angle BAC.

Al: Although the answer is rounded incorrectly it is within the given range.

Note: The accuracy mark is awarded if the answer is given in the range in working and then rounded
incorrectly or, as in this case, if the correct answer is given on the answer line which clearly comes
from a correct expression but may not follow directly from the figures in their working.

*?" is used for angle BCA in working, which contradicts the labelling on the diagram - this would be 0 marks.
However, student recovers this in later working by writing '...angle BCA', also seen by correct answer.
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Paper 2H - Question 22

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

@ Question 22 - Question

22 There are only blue pens and red pens in a box.

The number of blue pens is four times the number of red pens.

Rita takes at random one pen from the box.
She records the colour of the pen and then replaces it in the box.
Rita does this n times, where n > 2

Write down an expression, in terms of n, for the probability that Rita gets a blue pen at
least once and a red pen at least once.

(Total for Question 22 is 2 marks)

@ Question 22 - Mark Scheme

Question | Answer Mark | Mark scheme Additional
guidance
22 4y 1\" P1 for start to the process,
1—(—) —(—j eg P(at least one blue and at least one red) = 1 —
5 > P(all blue) — P(all red) oe
or P(all blue) = (i] oe or P(all red) = (lj
5 5
Al

for 1— (ﬂj — (1] oe
5 5
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- Question 22 - Examiner Comments

Whilst only being 2 marks, this probability problem was probably found to be the hardest on the paper for
students. Very few were able to gain any credit. To gain a single mark they had to either write an expression
for getting all blue, or all red for n trials. It was this element that challenged students, with many giving
examples for 2 or possibly 3 years, but not the generalisation that the mark scheme demanded, we did on

n

occasion see elements such as — but without the brackets, no credit could be given. A fully correct

_ _ _ 4\ (1\n 47+ 1
expression was needed for both marks, typically given as 1 — (;) - (;) but also seen as 1 — -
which is a correct simplified form.

nll Question 22 - Performance

Mean | Max | Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
0.04 2 2 0.04 | 0.36 0.05 | 0.01 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

0.4
0.36

0.35

0.3

0.25

0.2

0.15

Edexcel Mean Score

0.1

0.05

Q22
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[ Skip to Main Contents

]

o RN EA N ERIEEE
2=

g Question 22 - Response A

22 There are only blue pens and red pens in a box.
The number of blue pens is four times the number of red pens. G2\

Rita takes at random one pen from the box.
She records the colour of the pen and then replaces it in the box.
Rita does this » times, where n = 2

Write down an expression, in terms of n, for the probability that Rita gets a blue pen at
least once and a red pen at least once.

?fC)LJSL{ﬁi' rQAfJf‘;'
% d& UUG_-:&’S'
s 5
< S %N}%‘:O-lb - 0-32 Chance c?, on%c?l
B %6%3%10_{6 eath
8N %\ 2%

_(Total for Question 22 is 2 marks)

0 /2

PO: no sight of (4/5)" or (1/5)"
AO: incorrect answer

Note: We must see a general form, with n included, to award any marks.

Q22

i~ > [ E.@ ®
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g Question 22 - Response B

22 Th ly bl d red pens in a box.
ere are only blue pens and re ns in a box
The number of blue pens isff(‘)_y; times the number of red pens.

Rita takes at random one pen from the box.
She records the colour of the pen and then replaces it in the box.
Rita does this n times, where n > 2

Write down an expression, in terms of n, for the probability that Rita gets a blue pen at

least once and a red pen at least once. \ Q
_'-i%-_\o S
o> =\ €, L
e <O.
N

(Total for Question 22 is 2 marks)

1/2

P1 for (4/5)" or (1/5)"

A0 incorrect answer

Q22

i~ > [ E.@ ®
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%"" Question 22 - Response C

22 There are only blue pens and red pens in a box.
The number of blue pens is four times the number of red pens.

Rita takes at random one pen from the box.
She records the colour of the pen and then replaces it in the box.
Rita does this »# times, where n = 2

Write down an expression, in terms of n, for the probability that Rita gets a blue pen at
least once and a red pen at least once.

},—.-.‘f‘r n="1

+ 1,8
brr—,grl‘gig’ 15
n="
Q22
I .f.‘}-l.‘B
375

57 -6) e

(Total for Question 22 is 2 marks)

2 /2

P1 for (4/5)" or (1/5)".
Note: 'P(all blue)' or 'P(all red)' does not need to be stated for this mark to be awarded.

i~ > [ E.@ ®

Al correct answer
Note: Incorrect further simplification can be ignored (isw) once the correct answer seen.
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Paper 2H - Question 23

il Performance ] [ £ Response A } [ 4 Response B ] [ £ Response C }

@ Question 23 - Question

23 Here are three similar triangles, ABG, ACF and ADE.
A

Lo

E

ABCD and AGFE are straight lines.
AB:BC:CD=1:2:3
Show that
area of ABG : area of BCFG : area of CDEF =1:8:27

(Total for Question 23 is 3 marks)
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@ Question 23 - Mark Scheme

Question | Answer Mark | Mark scheme Additional guidance
23 Shown M1 for start to process using ratio, eg 1 | Values may not be seenina
$142:1+42+3(=1:3:6) ratio, can still award M marks
May be seen combined with
algebra
M1 for process to write down ratio of

areas of triangles
eg12:32:6%2(=1:9:36)

C1 for correct working leading to
answer,
egl1:9-1:36-9=1:8:27

- Question 23 - Examiner Comments

Many candidates were caught out but the relatively familiar figures of 1, 8 and 27, and thought they had to
work with cubing numbers. However, candidates had to find the length scale factor of the 3 triangles from
the given ratio as 1:3:6 to gain the first mark, whereas many worked with the 1:2:3. Once they had the
correct ratio of lengths they could then work out the correct ratio of areas for the 3 triangles to get 1:9:36.
From here they had to work out the ratio of the areas of the 3 shapes, 2 of which were trapezia not triangles.
There were a number of excellent responses, some working as above and others working nicely with algebra.
There were also a number of candidates that gave lengths to the parallel sides and perpendicular height and
worked correctly with areas.

Q23

i~ > [ E.@ ®
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alll

‘Question 23- Performance

Mean | Max | Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
0.19 3 6 0.19 1.27 0.38 0.14 | 0.07 0.02 0.01 0.00 0.00
# —5
1.2
o |
]
A
c 08
]
=
3 0.6
x
§ & 0.38
0.2 0.14
0.07
0.02 0.01
. . - 2 .01 0 0
9 8 7 6 5 3 u
Grade

Q23
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Question 23 - Response A

@crc are three similar triangles, ABG, ACF and ADE.

A

E

ABCD and AGFE are straight lines.
AB:BC:CD = 1:2:3

Show that
area of ABG::area of BCFG:arca of CODEF = 1:8:27

o i ( ,Oox2 Q23
oFeec ABG - 7¢g AUO X EU X 74— = 12

(Rﬁeﬁw ="s €
AB = ¢ AD
BC < ‘2./6 AD

2.
= %
-2

3

3
%
3 :?)3

23

i~ > [ E.@ ®

0/3

MO: 1, 3, 6 not seen.

MO: No attempt to write down ratio of areas.

AO0: no further work

NB: It is not enough for the first M1 to simply show fractions 1/6, 2/6 and 3/6 or a ratio 1:2:3

A common incorrect method is cubing the given ratio 1:2:3 to reach the correct answer 1:8:27. This
gains no marks.




[ Skip to Main Contents

]

o RN EA N EREEE
2=

g ‘Question 23 - Response B

23 Here are three similar triangles, ABG, ACF and ADE.

F
“~>
E = D
ABCD and AGFE are straight lines. ofea = brh
<

AB:BC:CD = 1:2:3

Show that

area of ABG :area of BCFG :area of CDEF = 1 :ft27

A A
— A
¥ c
E

173

M1: 1, 3, 6 seen
MO :No method used to find areas.
CO0: Correct answer not seen.

Note: 1x, 3x, 6x or 1, 3, 6 seen in a calculation would also get M1. If correct algebraic method seen, this can
gain full marks.

Q23
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g ‘Question 23- Response C

23 Here are three similar triangles, A5G, ACF and ADE,

A

E - )

ABCE and AGFE are straight lines

A BC:Ciy=1:2:3
Show that
area of A8G : area of SCFG: area of COEF = 1:8:27
A2 - | adoibvary wet
A{”_ﬂ‘fﬁ = YV & Z aw = B O

AT = Vs 22 2 = bao
-y

oy
O~vee. & ARG = ,/i/w._lr‘/-'
O~vea  oF ReFG = k‘“‘.;.—,#;f/} ACF - gt & ARG —

q u--:|1 —_ 'Il\-.--lt-'w--#"":r - @‘ﬁ: /
O 2 i ui' CDE'F - L~ G r J!'|ED - [a - TN & AT("_

= ‘5{:"3- - - qw-.ﬂt

' ARG - C¥e " COE¥F = \V\: & 2%

(Total Tor Question 23 is 3 marks)

3/3

M1: 1, 3, 6 seen in reference to lengths.

M1: 1, 9, 36 seen in reference to areas.
Note: values do not need to be seen in a ratio, or explicitly identified as lengths or areas for M marks.

C1: correct manipulation to show correct answer as a ratio.

Q23

i~ > [ E.@ ®
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Paper 2H - Question 24
(?) Question ] [ () Mark Scheme ]

il Performance } [ £ Response A } [ 4 Response B ] [ £ Response C ]

® Question 24 - Question

24 The diagram shows 8 identical regular octagons joined to enclose a shaded shape.

Each octagon has sides of length a.
Find, in terms of a, an expression for the area of the shaded shape.

Give your answer in the form p<2 + \/§> a? where p is an integer.

You must show all your working.

(Total for Question 24 is 5 marks)
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@ Question 24 - Mark Scheme

Question | Answer Mark | Mark scheme Additional guidance
24 2 | P1 for process to find area required 90° must be in a triangle to
412+/2 A . .
( f)a and identifying 135° or 45° or gain credit.
90° angle(s), eg splitting shape May be seen on diagram.

into square and 4 triangles and an
angle relevant to the triangle
clearly identified.

P1 for process to find the area of a Accept 0.49...a?
relevant triangle using 45°,
1

eg %x ax (Zx L)x —
2 V2 V2

2 | May be seen as the area of 2 Q24
or using 90°, eg —x ax a squares (from 4 small
2 triangles)

a?.
T2

or process to find the area of a
square made from 2 small
triangles, eg ax a ( = a2)

P1 for process to find the length of the | Accept 3.41a

square,
€g
a+a++/a*+a? ( =2a+ a\/E)

P1 for process to find the total area, Accept
eg (11.655 + 4% 0.49) a2

2

("2a+a\/5")2+ 4x %

i~ > [ E.@ ®

Al (dep on P3) for 4(2+ﬁ)a2 Answer_ onl_y awa'rd no marks.
If working in decimals accept

13.656

leading to 4
2+4/2

Accept p =4 if supported by
correct working
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Question 24 - Examiner Comments

The final question on the paper was a challenging shape problem requiring candidates to find an expression
for the area of an unfamiliar shape. The most common approach was to split the shape into a square and 4
identical triangles. By doing this and correctly identifying an angle inside or outside of the triangle,
candidates were able to gain the first mark. To gain the second and third they needed an expression for the
area of one of the triangles, or the length of the side of the square. The former was awarded more regularly,
as many spotted that the triangles were right-angles and isosceles. The length of the square proved more
challenging as it involved using Pythagoras and surds. The final process mark was to put it altogether to form
an expression for the total area, before simplifying it to the given form. Although there were some excellent
responses, some candidates were let down by the accuracy of their algebra, and we also saw candidates
guessing the value of p, but without supporting algebra, this gained no credit. A successful method seen,
other than the square and four triangles split, was to split the shape into 8 triangles, 2 trapezia and 1
rectangle. Several responses started with finding the hypotenuse of the small triangle or the area but did not
get beyond this. There was evidence that candidates were not very confident at manipulating numbers inside

a square root. Some had trouble with simplifying vV2a? to av/2 after using Pythagoras theorem to find the
length of the hypotenuse of the small triangle.

If candidates did correctly expand the expression for the area of the square and added on the triangle areas, Q24
they were usually able to work backwards from the final answer to rearrange their expression correctly.

Jlﬂﬂ Question 24 - Performance @)
Mean | Max | Mean Edexcel averages: mean scored by candidates achieving grade: .
score | score % ALL 9 8 7 6 5 4 3 U
0.84 5 17 0.84 | 3.96 209 | 0.89 | 0.31 | 0.09 0.02 | 0.00 | 0.00 D””
4.5 A
3.96
4 B
38 C
S 3
wv
| o
@ — 2.09
2
g
X 15
©
@ 0.89
0.5 0.31
0.09
. I 7 -0 0.02 0 0
9 8 7 6 5 4 3 u
Grade
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g ‘Question 24 - Response A

24 The diagram shows 8 identical regular octagons joined to enclose a shaded shape.

Each octagon has sides of length a.
Find, in terms of a, an expression for the area of the shaded shape.
Give your answer in the form p(‘.’. + J2)a* where P is an integer.
You must show all your working.
G
Gexarc SuMn of ONGLly wn = 3-2 - 4<1830= 1030
\angle - 135°

'35 4135 =230°
360 -220=Q0°

m%w:i—'&bv'% =
S 180-Q0=Q0T= 4Ly QXeL 1 uny, B+

lengon. o = 1030 -

€ ottvn'=("
N

1/5

P1 for splitting shape into square and triangles with angles identified.
NB: check diagram for any working and angles.

PO: no attempt to find area of triangle.
PO: no attempt to find length of square.
PO: no attempt to find total area.

AO: incorrect answer

Q24

i~ > [ E.@ ®
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g ‘Question 24 - Response B

24 The diagram shows B identical regular octagons joined to enclose a shaded shape.

Each octagon has sides of length a.

Find, in terms of @, an expression for the arca of the shaded shape.
Give your answer in the form pl2 + J2)a? where pis an integer.

Tome must show all vour working, ) 5
inhr"]-’“ esle. ofF  ockugen = G" ,-'L) w [fOo = 1030

I = lmffﬂ'-’ﬂ-:-"—-‘—-___i._ggﬁﬂ. ~ 1550

j._,-rn dp_ i?'a'f-lr'af;c.f‘ #J"f-r.a" - ’-5'6('}”
£ xbeno—  ayle = ‘%‘EE— = 49

Q24

i~ > [ E.@ ©




[ Skip to Main Contents ]

o RN EA N ERIEEE
2=

Af‘i—‘—\ of— ce~lWal Savee = (& vJV2« fm> x (a. + (Za Q—:\)
(on TV 202 ) = BT (R V< ) b
— e

2. 2
Arce of U Vieges = s (a=a) = aa® == 2aq

ottt e = /2
Tobl oee = Ya* r2JZ a r2 2 a 2% LT
= bt + KT +2Ta
= Z(SJ" rtJza + %)
Q_G’C?)Q, - 2l +4 )
23 r2v/z i 1) o Q24

q Q(L{ % Z_JTD—) o

G (2 + VA L4 (2 vz )"

(Total for Question 24 is S marks)

4 /5

P1 to split into square and triangles with angles given.
P1 for process to find area of triangle.

P1 for finding the correct length of square.

i~ > [ E.@ ®

P1 for process to find the total area.
AQO: correct answer but from incorrect working for the area of the square

NB: correct answer on answer line does not mean full marks, method must be checked carefully. All algebra
must be correct to award the accuracy mark.
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[:-:Eﬁ ‘Question 24 - Response C

24 The diagram shows 8 identical regular octagons joincd to enclose a shaded shape.

Each octagon has sides of length .

Find, in terms of @, an expression for the area of the shaded shape.

Giiwve your answer in the form p{E + 2 ) where o is an integer.
Yow must shovw all your workcimg.

1 .
&  friangle = @ xa = 75 @
g
e
& k-icsngles T ot x &= Za

-
oreo = (Lo rod - D)

Q24

i~ i [ E.@ ®
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ne

(2a + al T

"0 4 a “'-_--—g_rjlﬁ 4:-[?10. ’—ﬂﬁ_}

— T T
-{_H:,_L + ‘1&1 L + Lla T + 2a

ED'L " ‘4&111 = QueQ S‘.r SQLO—e

g (24T )a”

(Total for Question 24 is 5 marks)

5/5

P1 for splitting shape into square and triangles
NB although angles are not indicated, sight of a correct length or area indicates correct angles used.

P1 for process to find area of triangles.
P1 for process to find length of square.
P1 for process to find total area.

Al for correct answer

N o > [y E.@ OM%
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Paper 3H - Question 10

alll Performance ] [ E4 Response A ] [ &4 Response B ] [ Eff Response C ]

@ Question 10 - Question

10 ABD is a triangle.
Cisapoint on BD.

Work out the length of DC.
Give your answer correct to 1 decimal place.

(Total for Question 10 is 3 marks)

@ Question 10 - Mark Scheme
Question | Answer Mark | Mark scheme Additional guidance
10 3.1 P1 for using sin to find length of AC, Accept rounded or truncated
eg 6.8 x sin 41 figures.
or a full process to find AC or (AC
=) 4.46...
or a full process to find AD or (AD
=)5.44...
P1 for a complete process to find a
relationship involving DC
egtan 55 = 240 or (DC =) 446..
DC tan 55
or cos 55 =- be -
5.44...

Al answer in the range 3.1 to 3.2 If a correct answer within the
range is shown in working but
is incorrectly rounded, award
full marks.
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Question 10 - Examiner Comments

A good discriminator, this question tested trigonometry within the context of right-angled triangles. Higher
attaining students found the question to be routine but it also gave most students the opportunity to apply
their knowledge and skills to show a process or processes to find the length of AC as an intermediate stage.
A high proportion of students got this far. Many students were also able to progress to find a relationship
involving DC, for example tan 55 = 4[')—4'66 so scored the second mark. Fewer students could rearrange the

relationship to get “DC =" so could not obtain the final accuracy mark. A common sense check that the
length of DC, often calculated as 6.4, should be less than the length of AC may have alerted some students to
the error made at this stage. A small minority of students used the sine rule as an alternative approach,
sometimes, finding the length of AD as a first step. This was, of course acceptable for the award of the first
mark. These students sometimes then progressed to get a correct answer by using right-angled triangle
trigonometry and/or Pythagoras’ rule. A significant number of students lost the final accuracy mark because
they rounded too much earlier in their working.

2
o

I]||| Question 10 - Performance @
Mean | Max | Mean Edexcel averages: mean scored by candidates achieving grade: .
score | score % ALL 9 8 7 6 5 4 3 U
2.08 3 69 2.08 2.92 2.83 2.68 2.33 1.56 0.66 0.19 0.06 ””
3 292 ;g3 A
2.68 —
25 2.33 5
5 C
)
A
c 1.56
g 1.5
3
x 1
3 0.66
0.5 I
0.19
0.06
o "
9 8 7 6 5 4 3 U
Grade
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g Question 10 - Response A

1y A8 s a trangle.
T is a point om &,

Work out the length of D,
Giive your answer correct to 1 decimal place.

Cos (I T -7
L x6.5 - S 1\

atro? = C? sin(55) : 0 %
3_\31*3(-1 ';6%1 L, & Lo
~ t- 551‘5"'1—'51 ot ol - c = 3.8
~ - 1O LU IO Y st ~ % __3{2_‘(_,"1. N
- = k.5 L a2 La™- LD

~ - -l SOB\

I S A |

L.\
L.ubt3ds 23

(Motal for Question 10 is 3 marks)

173

P1 awarded for a full and correct process (though not a direct method) to find the length of AC. The student
has found BC first then used Pythagoras' rule to find AC. Alternative methods may be seen and would be

duly credited.

PO awarded for an incorrect process to find DC. 4.5 x sin 55 is not a correct method to find AD.

AO: incorrect final answer.

2
o

i~ > [ E.@ ®
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g Question 10 - Response B

10 ALY is a triangle
Cis a point on SO

G B om

{ 41:\

Work out the length of [0
Chive vour answer cormect to 1 decimal place.

2l
Q
o

Jl_Du'-""l--—._ {:}_
n

+omE9) = L-boln
. o
Ei'il-{ﬂl”l 4@'&1[5%-}
e T W= . Y4

i~ > [ E.@ ®

om

(Total for Question 1D is 3 marks)

2 /3

P1 awarded for using sin to correctly find AC.

P1 awarded for a correct relationship involving DC. This student has used x in their working for both AC

and DC but they replaced the first one with AC = ... and the diagram unambiguously shows that x is used
for DC.

A0 awarded for an incorrect answer.
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%" Question 10 - Response C

10 AR is a triangle.
C is a point on B0,

Work out the length of D
Crivie your answer oormect 1o 1 decimal place.

L .F
L. 8 A C ne hﬁ-.

sinf@ag)  siola)

2
o

6.8 Sinlay)
sinLand)
q 4&[20!3? AC

H T

Ss+A0= 14F
T 6 - 148 =35°

i~ > [ E.@ ®

D C _ a .4 VLo ™
SN T 5in(STID
DC = G . < E‘:.xﬁf-'a“;}
Sin LSS
0C= 3. 1L33668%¢%
a1 C1aed 3. em

{Total for Question 10 is 3 marks)

37/3

P1 awarded for a full process using the sine rule to find the length of AC. Sight of 4.46....would be enough to
award the first process mark.

P1 awarded for a complete process using the sine rule to find a relationship involving DC in line 6,
"DC/sin(35) =...."

Al awarded for an answer in the range 3.1 to 3.2.
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Paper 3H - Question 11

alll Performance } [ £ Response A } [ £ Response B ] [ E4 Response C ]

@ Question 11 - Question

11 The table shows some information about the heights of a group of adults.
least height 169 cm
greatest height 186 cm
median 177 cm
lower quartile 174 cm
upper quartile 180 cm

(2) On the grid, draw a box plot for the information in the table.

Adults
155 160 165 170 175 180 185 190
Height {cm)
®)
The box plot below shows the distribution of the heights of a group of teenagers.
Teenagers I I
155 160 165 170 175 180 185 190 g
Height {cm)
(b) Compare the distribution of the heights of the adults with the distribution of the
heights of the teenagers.

)

(Total for Question 11 is 5 marks)
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@ Question 11 - Mark Scheme

Question | Answer Mark | Mark scheme Additional guidance

11 (a) Box plot B3 for fully correct box plot Box can be of any height.
Accept ends that are marked (eg
line, cross, dot) or defined by
the end of the whiskers if clear
(B2 for box plot showing a box and
whiskers and at least 3 correctly
plotted values from 169, 174,
177, 180, 186)

(B1 for at least 2 correctly plotted
values including a box or

whiskers)
11 (b) Comparisons | C1 (ft) for a correct comparison of For 2 marks, at least one
medians, eg the median for comparison must be in context

Adults is greater than the median | (eg refers to heights or cm).
for Teenagers or the Teenagers Simply quoting values for
heights are lower in general as the | median and range and IQR is

median is lower insufficient, they must be
compared
C1 (ft) for a correct comparison of a Median Range IQR
measure of spread, eg the Adults 177 17 6
interquartile (range) of the Adults | Teenagers 169 205 6
is the same as (similar to) the Figures need not be seen but if

IQR of the Teenagers, the range given they must be correct.
of the Teenagers is greater than
the range of the Adults
Comparisons for this mark can
relate to the range or the IQR.

- Question 11 - Examiner Comments

This question was generally well answered with most students scoring 3 marks for a correctly drawn box plot
and at least 1 mark for a correct comparison of the two distributions. The main error seen by examiners in
part (a) was a misinterpretation of the scale. Unfortunately, these usually led to students drawing a diagram
with only one correct measure plotted and so no marks could be awarded. In part (b), examiners expected to
see a comparison of the medians and either the ranges or the interquartile ranges with specific reference to
the measure used. A comparison of, for example, the greatest heights was not acceptable. This is a topic
that would benefit from more emphasis at centres. Some students merely stated values without comparing
them. For example, “the median for adults = 177 whereas the median for teenagers = 169” cannot be given
any credit but “the median for adults is greater than the median for teenagers” can be. It should also be noted
that there is no need to give values in the comparisons but, if they are given, they must be correct. Students
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quite often failed to refer to the context of the question and so restricted themselves to the award of only one
of the two marks available.
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‘Question 11 - Performance

Mean
score

Max
score

Mean
%

Edexcel averages: mean scored by candidates achieving grade:

ALL

9 8

7 6

5

4

3

U

3.62

5

72

3.62

4.43 4.17

3.94 | 3.69

3.33

2.71

1.69

0.73

Edexcel Mean Score

4.43

4.17

3.94
3

.69
3.33
2.71
1.69
I 0.73
6 5 4 3 U

Grade
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g ‘Question 11 - Response A

11 The table shows some information about the heights of a group of adults.

least height 169cm
greatest height I186cm
median 177¢m
lower quartile 174cm
upper quartile 180cm

(a) On the grid, draw a box plot for the information in the table.

HrE HH s
=== b $31 358
Adults f———— = » = —mmr o —tf——
masasas - ey 351558
- 1 Ins el 3 + - IS B
R gefisssassastsnesntansstonssizs: I Q11
155 175 180 185 190

Height (cm)
(3

The box plot below shows the distribution of the heights of a group of teenagers.

B RaaasammmssssssSSESESES 83l sassnmrsEREs nnT
Teenagers bt r b R E e R T T T E :
i e ] & a REEEERES I I
| 0 8 - TN NERE SERUNSRRS
i Raa REEEEaE S E= EREREEEEEEEREE ! 3
mEmE mmn NN NS EEEEE ASEEESEEEE SEE e RN A EENAESASSE NS ERSHE GASeRSREs o
155 160 165 170 175 180 I8S 190

Height (cm)

(b) Compare the distribution of the heights of the adults with the distribution of the
heights of the teenagers.
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(2)
(Total for Question 11 is 5 marks)

0/5

Part (a)
BO as there is only 1 value (180) plotted correctly. The student has not interpreted the scale correctly.

Part (b)
CO0 CO0 as the statement is ambiguous/unclear and the reasoning incorrect.
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g ‘Question 11 - Response B

11 The table shows some information about the heights of a group of adults.

least height 1 &9 cm
greatest height 1 &6 cm
mmedian 177 con
lower gquartile 174 cm
uppeer quartile 180 cm

(a)y On the grid, draw a box plot for the information in the table.

' 1t : : P -1+ - G
4 I I .I_.__._'_
I e . 1
Adults et e R
"I':‘. N - O O + - 1
HE i5isE S5ijEEseziaassgagnirseaces
t = -! 111 i e —— ___i =
] R SRS RS EsESEEEEEEEEE EEEE = S NS A e . =H
155 10 165 170 175 180 185 190
Height (cmm)
i3)
The box plot below shows the distribution of the heights of & group of teenagers.
1 O .._,i_:_._..__._i_,_ I ) e
_::_-__-_:_'-_- | | ol - -1 +4-+ A
Tecaagers e 1 I —— -
e R SR EESSSEES, mmma  EEmmm e
1 s i
A o d 44 --E--- 144 5 [ ] 4 4 & 4 4 & = +4-1-4 - "-i_|-| T
N B A O - . _
155 160 165 170 175 180 185 190
1575 Height (cm) e

(b)) Compare the distmbution of the heights of the adults with the distribution nfﬂ@

heights of the teenagers. Ao E

' -y
““ﬁ-a Un&ﬂu‘éﬂu \ebioeen ﬂ-q. Stxenesk’ Mﬁi ;:*Enf.-f-a;sﬁ adene
S NF e, WAeoskas Hhe differénce  bebeseen. e

Srtanest fee/k:je/ ond Buest Aercaer— s B
g::?-s.—_—_h., . -_?

3/5

Part (a)
B3 for a fully correct box and whisker diagram.

Part (b)
CO0 CO because there are no comparisons made by using words/phrases such as "is greater than", "is less
than" or "is the same as". The statement made is correct but not enough.

Please note that this comment is in context because it uses words such as smallest, tallest and gives the cm
units but doesn’t have the “comparison” words required.
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- ‘Question 11 - Response C

Skip to Main Contents ]

11 The table shows some information about the heights of a group of adults.

lcast height 169cm
greatest height 186 cm
median 177cm
lower quartile 174cm

upper quartile 180cm

(a) On the grid, draw a box plot for the information in the table.

B B R S S S h.;i‘ SEEEBESES SN ANSES SEEREERENE SN bl 1
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155 160 165 170 175 180 185 190

Height (cm)

The box plot below shows the distribution of the heights of a group of teenagers.
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(b) Compare the distribution of the heights of the adults with the distribution of the
heights of the teenagers.
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(Total for Question 11 is S marks)
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B3 for a fully correct box and whisker diagram.

Part (b)
C1 for " the teenagers have a larger range.” No context included (no reference to heights or cm) but not
needed for 1 mark.

CO0 as the second comment does not use a comparison of the medians and spread has already been credited.
The third comment re the medians could have earned a second mark if it had been written in context (e.g.

“their median height is less than adults™)
Note that neither comment 1 nor comment 3 were in context as neither mentioned height or cm.
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Paper 3H - Question 22

| (?) Question ][ ) Mark Scheme }_

il Performance } [ Ef Response A } [ £ Response B ] [ E4 Response C ]

@ Question 22 - Question

2 8 13
22 Given that the vector a[J + b[ZJ is parallel to the vector ( 6 )

find an expression for b in terms of a.

(Total for Question 22 is 3 marks)

@ Question 22 - Mark Scheme

Question | Answer Mark | Mark scheme Additional guidance
22 b=3a P1 fora(?) +b(3) =k(*>) oe Accept any non zero value

6 i 2 _ 6 . .

or for setting up a linear equation | Substituted for k

inaorb

eg 2a + 8b = 13k or 6a + 2b = 6k, k

#0,1

or for 2a + 8b =13 and 6a + 2b =

6

or for 2830 - 13
6a+2b 6

P1 for process to solve the

simultaneous equations to get b =

3k k

—anda=-

2 2

orb=2anda=2
2 2

or

both 2a + 8b = 13k and 6a + 2b =

6k with process to eliminate k

Al for b =3ao0e
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- Question 22 - Examiner Comments

Fully correct answers to this question were seen infrequently and there were many students who made no
attempt to answer the question. However, a significant proportion of students were able to score at least one
mark for writing down a correct vector equation and/or two simultaneous linear equations from the
information given. The most success was achieved by students who wrote down and solved the equations 2a
+8b=13and6a+2b=6togeth = % anda= % then used this to write down a correct expression for b in

terms of a. Some students formed simultaneous equations but then used only one equation to find a
relationship between a and b. Of those students who did solve the equations to get the value of a and the
value of b, some failed to complete the question to get b in terms of a. Approaches using

2 8\ _ (13 . 2a+8b _ 13
a(g) + b(3) =k(';) where k was treated as a general constant or using -—— = — as a start were rarely seen.

Question 22 - Performance

Q22

Mean | Max | Mean Edexcel averages: mean scored by candidates achieving grade:

score

score

%

ALL

9

8

7

6

5

4

3

U

0.33

3

11

0.33

1.62

0.67

0.30

0.16

0.09

0.05

0.03

0.01

Edexcel Mean Score

1.8

1.6

1.4

1.2

0.8

0.6

0.4

0.2

1.62

0.67

0.3
0.16
0.09 0.05 0.03
B = -
8 7 6 5 4 3
Grade

0.01
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%" ‘Question 22 - Response A

"

_ 2 F’ﬂ‘ _ (13
22 Given that the vector a ﬁJ + bf jJ is parallel to the vector L p J
£

find an expression for b in terms of a.
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(Total for Question 22 is 3 marks)

173

The expression for b in terms of a is incorrect so we consider the working.
P1 for the two simultaneous equations 2a + 8b = 13 and 6a + 2b = 6.
Both must be given in the case k = 1.

Note: that if they had set up an equation involving the variable k, only one equation is needed for this mark,
eg 2a+8b =13k OR 6a + 2b = 6k

PO as there is no correct method to find a and b.

AQ for an incorrect expression

Q22
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g Question 22 - Response B

13}

-)'\.
22 Given that the vector a(ﬁJ - h[ 1 is parallel to the vector | J
/ \

8
2

find an expression for b in terms of a.

la gh . ll—.}'l
—_— = &

‘;h "?_lb

b } b - 1 1

v F 1h A

Q22

G -1

bed

(-

(Total for Question 22 is 3 marks)

2 /3
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There is no correct expression shown for b in terms of a so we consider the working.
Sight of a = 1/2 and b = 3/2 leads to the award of the first 2 marks

P1 for the two equations, 2a + 8b = 13 and 6a + 2b = 6.
Pl fora=1/2and b=3/2

A0 no expression given.
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g ‘Question 22 - Response C

B!

2 8 13
22 Given that the vector a@ + b[ZJ is parallel to the vector ( 6 ]

\

/S

find an expression for b in terms of a. g

0, e 5 -

’ -+

O» 6%2: \
0 z2a ~68h=15
a )+8b=1%

.y
ba + Zb ., x L % (2
2Ua b= ~ .
200 =86 =13 b=15
ST a=3b b=3q

O( — 0 s % (Total for Question 22 is 3 marks)

3/3

P1 P1 Al for the correct expression b = 3a from a correct method writing down and solving the two
equations 2a + 8b = 13 and 6a + 2b = 6.
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Paper 3H - Question 23

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

@ Question 23 - Question

23 A circle has equation x? + y> = 25
The point P with coordinates (-3, 4) lies on the circle.
Alex says that the tangent to the circle at P crosses the x-axis at the point (-8, 0)

Is Alex correct?
You must show how you get your answer.

(Total for Question 23 is 4 marks)

@ Question 23 - Mark Scheme

Question | Answer Mark | Mark scheme Additional guidance
23 No P1 for a first step, eg to find the Alternative processes may be
(supported) gradient of the line (normal) seen and should be duly
joining credited.
4-0 4
(0,0)t0(-3,4), 69 — (= —3)
OR
finds the length? for one side of
triangle,

eg (-3 ——8)2+ (4 —0)? (=41)
or (-3 —0)2+ (4 —0)2(=25) or
64

P1 for a second step,

eg to find the gradient of the
—4 3

tangent, eg -1 + “?” (= Z)

OR

finds the length? for two sides of
triangle, two of 25, 41 and 64
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@ Question 23 - Mark Scheme (Cont.)

Question | Answer Mark | Mark scheme Additional guidance
P1 for a third step,
eg to find the gradient of the line

joining (-8, 0) to (-3, 4), === (=

. --8
=)

or

finds the equation of the tangent,
egy=%x+%ory—4=%(x——3)
OR

for process to use Pythagoras’ rule,
eg 41 + 25 (= 66) or 64 — 25 (= 39)
or 64 — 41 (= 23)

C1 for No from correct figures and a Award 0 marks for No without

complete process from complete and correct Q23

comparison of gradients, eg Z and | supportive working
4

5
or

showing the equation of the tangent
does not pass through (-8, 0),

egwhenx=-8,y= % (not 0) or

wheny =0, x = —% (not -8)
OR

correct figures from Pythagoras’
rule,

eg4l +25(=66)# 64 or 64 —41 #
250r 64 —25#41 oe

i~ > [ E.@ ®

- Question 23 - Examiner Comments

This gquestion was accessible to and discriminated well between the highest attaining students sitting this
paper. There were a number of routes through the question available to students. The most concise route
was for students to find the gradient of the tangent at the point (=3, 4) on the circle and compare it with the
gradient of the line joining the point (-8, 0) to the point (-3, 4). Few students chose this route, instead
opting to find the equation of the tangent at the point (=3, 4), then show that the tangent would not pass
through the point with coordinates (=8, 0) but through one of the points (—%, 0) or (-8, %). Though this was

the most frequently seen route, a significant number of students did not get as far as a correct conclusion
supported by correct reasoning and necessary values. A number of students opted to approach the problem
by using Pythagoras’ rule to show the triangle with vertices (=8, 0),(—3, 4) and (0, 0) was not right-angled. It
was rare to find a complete solution from students using this strategy.
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‘Question 23 - Performance

Mean | Max | Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
0.89 4 22 0.89 3.47 2.21 1.02 0.41 0.17 0.07 0.04 0.02
4
3.47
3.5
m 3
S
A 25 >q
=
§ 2
g 15
g 1.02
E |
0.41
0.5
I . 0L 0.07 0.04 0.02
0 = - == o
9 8 7 6 5 4 3 U

Grade

Q23
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g Question 23 - Response A

23 A circle has equation x* + " = 25

The point & with coordinates (—3, 4) lies on the circle. ,f".
[ ’

Alex says that the tangent to the circle at P crosses the x-axis at the point (—8, 00

Is Alex correct?
You must show how you get your answer.

# Lo Po :;(ari: — — -
-Qds>-wy o +3 ' \l
o —FE e - L _|--
==
o O
dumr. £€ k€ Q23
A
Ly = Ly (-2 X G
=2
L +h=

A -
| ‘“
:Ej_’:b-ﬁ*g
Li’ 2
o &

2 (-¥> *¥
=
0 = —-10-667+%
B = -2 bk
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PO: The process to find the gradient of the line joining (0, 0) to (-3, 4) is incorrect.

PO: Although the candidate has used the relationship for gradients of perpendicular lines this needs to be
applied to a gradient for the radius that comes from a correct process, hence the use of inverted commas

on " -4/3". This mark cannot be awarded because a correct process to find the radius of PO had not been
used.

PO: The candidate has not found a correct equation for the tangent because their gradient is incorrect. Nor

have they found the gradient of the line joining (-8, 0) to (-3, 4) which would have been another way to
score this mark.

CO0: no correct figures for comparison
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%" ‘Question 23 - Response B

23 A circle has equation x° + )7 = 25
The point P with coordinates (-3, 4) lies on the circle.
Alex says that the tangent to the circle at P crosses the x-axis at the point (-8, 0)

Is Alex correct?
You must show how you get your answer

(-31“)

-2,0)

-3,4 u-0 T

0o S 7 D53 T T3 (gredteear o redkad

Y=mx +¢
Y= .3-(‘3)"‘0 Y msercapt = €25
Y= -_g_ et Sw-.‘?_
c=g.25 ) 625 _ ~-O0-18L2S

T T (gmacen)

MAPE ™M Y st = 3

O
C“VZ} W X
bur usy tou poiv ~%,0
it does nch

Alex 15wy

3 /4

P1 for a first step to find the gradient of the line joining (0, 0) to (-3, 4)

P1 for a second step to find the gradient of the tangent using the relationship mn = -1

Q23
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P1 the candidate has not found the equation of the tangent. They have found the value of ¢ and have
attempted to use it for an alternative approach. They have attempted to use the (correct) intercept along
with the given point (-8, 0) to find the gradient and compare it with the correct gradient of the tangent.
This is a correct process, however they have used — 8 rather than 8 on the denominator of their gradient
and this has led to an incorrect value. Since the process is correct and the only error is an accuracy slip
we can award the 3" P mark.

Note that this alternative approach is not explicitly set out in the mark scheme, but we will always accept
correct, alternative processes.

CO0 as the solution was not correctly completed. It should have been 6.25/8 = 0.78... compared to 0.75 and
this mark requires a comment that Alex is incorrect supported by correct figures.

Q23
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[:-:Eﬁ ‘Question 23 - Response C

23 A circle has equation x* + )y = 25
The point P with coordinates (-3, 4) lies on the circle.
Alex says that the tangent to the circle at P crosses the x-axis at the point (-8, 0)

Is Alex correct?
You must show how you get your answer,

<t -
3-14'3 - 1%

Q23
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nok (-9 ’o\ (Total for Question 23 is 4 marks)
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P1 for finding the gradient of the radius as -4/3

P1 for a second step to find the gradient of the tangent as 3/4
P1 for finding a correct equation for the tangent

C1 for a correct conclusion with the figure of -25/3 to compare with -8. We do not need to see the -8
rewritten as it appears in the question (though this candidate has stated it again).

Q23
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