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This booklet has been produced to support mathematics teachers delivering the new GCSE (9— 1) Mathematics

specification.

The booklet looks at a selection of questions from the Summer 2018 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 from the Summer 2018 examination.
Following each question you will find the mark scheme for that question 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.

The perimeter of a right-angled triangle is 72 cm.
| | E

The lengths of its sides are in the ratio 3 : 4 : 5
Student Work out the area of the triangle.
response
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Examiner Comments

multiplying by 18.

This is a well presented solution. The student divides 72 in the ratio 3:4: 5 to find the lengths of
the sides of the triangle and identifies. with the help of a diagram_ that the zides with lengths 18
cm and 24 cm should be used to find the area of the triangle. The majority of students chose to
multiply 18 by 24 and then divide by 2 but this student sensibly divides 24 by 2 before

Examiner commentary
on the student response

Marks awarded for the
question or question parts
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Paper 1H - Exemplar Question 1

Paper 1H (non — calculator)

Exemplar Question 1

Higher tier Paper 1
Here is a solid square-based pyramid, VABCD.

Front view

The base of the pyramid is a square of side 6 cm.
The height of the pyramid is 4 cm.
M is the midpoint of BC and VM =5 cm.

(a) Draw an accurate front elevation of the pyramid from the direction of the arrow.

2)
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(b) Work out the total surface area of the pyramid.

(Total for Question 5 is 6 marks)

Examiner Comments

In part (a) students are required to interpret the diagram of the square-based pyramid in order to
draw an accurate front elevation. They are expected to realise that the front elevation will be in
the shape of an isosceles triangle. A common mistake was to draw the triangle with an incorrect
height, often 5cm, which meant that only one mark was awarded. When the isosceles triangle was
drawn as part of a 3-D shape or as part of a net then no marks were awarded.

Part (b) is a routine question that assesses the ability of students to work out the total surface area
of a pyramid. The question also requires students to give the correct units with their answer.
Students are expected to know that the total surface area of the pyramid is the sum of the areas of
the five faces.

A common mistake was to use 4 cm, rather than 5cm, as the height of a triangular face. Some
students gave no units with their answer and some wrote cm or cm® instead of cm?.




Question | Answer | Mark Mark scheme Additional guidance
5(a) isosceles | M1 | for drawing an isosceles Accept a freehand drawing
triangle, triangle Only a single triangle is
base or for drawing a triangle of | acceptable;
6 cm, base 6cm and height 4cm do not accept any attempted nets
height or 3-D diagrams
4 cm
Al | for a fully correct diagram Condone a perpendicular drawn
from base to vertex
(b) 96 cm? M1 | for a method to find the area

of a triangular face
e.g. ax6x5(=15)

M1 | (dep) for finding the total
surface area
e.g. 4x“15"+6x6

Al | for a numerical answer of Ignore incorrect or absent units
96 for this mark
SC B1 for an answer of 84 [The SC is from: 4 X /2 X 6 x 4 +
1f MO scored 6 % 6]

Bl |cm? Ignore incorrect or absent

numerical answer for this mark

Examiner Comments

Part (a) A freehand drawing is acceptable. No marks are awarded if the triangle is drawn as part
of a 3-D shape or as part of a net.

Part (b) The second method mark is dependent on the first mark and “15” has to come from a
correct process to find the area of a triangular face. The special case enables students who use 4
cm rather than 5 cm as the height of a triangular face to be awarded one mark if they complete the
rest of the method correctly and give an answer of 84. The final mark is for giving the correct
units, cm?. Incorrect or absent numerical answers are ignored when awarding this mark.




Paper 1H - Exemplar Question 1

Student Response A

(a) Draw an accurate front elevation of the pyramid from the direction of the arrow.

L N

@) 2/2
(b) Work out the total surface area of the pyramid.
bxgp = 36
S4 6 = 30 4 2 =< (5
15 X b = 60
% +60 = 96
_______________ Tbem
@ 4/4

Examiner Comments
Part (a) The diagram is correct — an isosceles triangle of base 6 cm and height 4 cm.

Part (b) A correct response with each stage of working clearly shown. The correct units have
been given with the total surface area.

10 Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Mathematics
Exemplification of the Summer 2018 examination
© Pearson Education 2018



Paper 1H - Exemplar Question 1

Student Response B

(a) Draw an accurate front elevation of the pyramid from the direction of the arrow.

@ 1/2

(h) Work out the total surface area of the pyramid.

base = 6xe = Tem \ Sides = Sx3 =I5

X4 = 70
U Sido + bese = 70 +X
< [og

loé .

4)

2/4

Examiner Comments

Part (a) One mark is awarded for a drawing of an isosceles triangle. The base is correct but the
height is not. Drawing a triangle with a height of 5 cm was a common mistake.

Part (b) The student works out the area of a triangular face and uses a correct method to find the
total surface area. An arithmetic error, 15 x4 =70, means that the accuracy mark is lost. No units

have been given with the final answer.
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Paper 1H - Exemplar Question 1

Student Response C

(a) Draw an mm@f the pyramid from the direction of the arrow.

(b) Work out the total surface area of the pyramid.

Af20. c@ pase = GK@-‘—?_Q_@_

Aleo. of Hagle foced -
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s
Q 4

@
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‘Z‘._ bh =\
6wty = 24 2
doy=12 (2
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Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Mathematics
Exemplification of the Summer 2018 examination
© Pearson Education 2018



Examiner Comments

Part (a) An isosceles triangle with base 6 cm and height 4 cm has been drawn but this is part of a
sketch of a 3-D shape. No mark can be awarded.

Part (b) The student has used 4 cm, not 5 cm, as the height of a triangular face in an otherwise
correct method. This is covered by the special case in the mark scheme - an answer of 84 gets
one mark. Incorrect units have been given with the final answer.




6

A pattern is made from four identical squares.

The sides of the squares are parallel to the axes.

Y A

B (38, 36)

A4(6,7)

@)

Point A4 has coordinates (6, 7)
Point B has coordinates (38, 36)
Point C is marked on the diagram.

Work out the coordinates of C.

(Total for Question 6 is 5 marks)

Examiner Comments

In this question students need to devise a suitable strategy to solve a problem that is set in a
geometrical context on coordinate axes. Students are expected to identify the processes that are
necessary to find the coordinates of C and to carry them out. There are several different strategies
that can be used to answer this question.

A common mistake was for students to assume that the same strategy would work for both the
x coordinate and the y coordinate. Finding the midpoint of AB, for example, gives the correct
x coordinate but it does not help students to find the correct y coordinate.




Question

Answer

Mark

Mark scheme

Additional guidance

6

(22, 20)

P1

Pl

Pl

P1

Al

for process to find width or height
of diagram

e.g.38—6(=32)or36-7(=29)
for process to find length of side
of square

e.g. “327 +4(=8)

or process to find half width of
diagram

e.g. “327+2(=16)

for process to find x coordinate
e.g. 6 +2x“8”(=22)

or 6+ “16” (=22)

or (6 +38)+2(=22)

for process to find y coordinate
e.g. 36 —2 x “8” (=20)

or 36 —“16” (=20)

or 7+ “8”+ 29”7 -3 x “8” (=20)
cao

SC: award 4 marks for (20, 22)

Figures may be shown on
the diagram

If (6 + 38) ~ 2 leads to an
answer other than 22, award
P2 only

Award for P3 for (22, y) or
(x, 20)
orx=22ory=20

Examiner Comments

The mark scheme for this question makes extensive use of inverted commas. Any number in
inverted commas must come from a correct process but the students may make arithmetic errors
in their working. Answers with either the correct x coordinate or the correct y coordinate can be
awarded 3 marks.




Paper 1H - Exemplar Question 2

Student Response A

A pattern is made from four identical squares.
The sides of the squares are parallel to the axes.

V&
B (38, 36)

..-gy

~RX
_.ay

C__tK

A(6,7)

= v

(0]

Point A has coordinates (6, 7)
Point B has coordinates (38, 36)
Point C is marked on the diagram.

Work out the coordinates of C.

2¢q-623¢ = twdmgsqpm‘%
Ve R =¥
23-16=2<
2616 220
(e¢ .29,

5/5

Examiner Comments
An efficient method leads to the correct coordinates of C.
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Student Response B

Paper 1H - Exemplar Question 2

ya
 B(38,36)
e
]
46,7} |
0 5
Point 4 has coordinates (6, 7) ¥ 2, .
Point B has coordinates (38, 36) & =
Point C is marked on the diagram. G
Work out the coordinates of C.
ore )
sihg ok sav +g=T 1D
l S-—]- L= 2 J
. e
L2 +ieT¥ .
eoCh squoxNe =% d?—tt
64374 %—r‘*‘;@"’
WA =12
x =1l

3/5

Examiner Comments

The first three marks are awarded for a correct process that leads to the x coordinate of C. To find
the y coordinate of C some students worked out the vertical distance of C from the bottom of the
second square, usually by considering the difference between 36 — 7 = 29 and 3 x 8 = 24. This

student incorrectly assumes that this vertical distance is % of 8.
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Paper 1H - Exemplar Question 2

Student Response C
A pattern 15 made from fowr identical squares.

The sides of the squares are parallel o the axes,

Vo
H(38, 38)

Aih, T

]

Point A has coordinates (6, 7)
Paint B has coordinates (38, 346) . _
Paint ' is marked on the diagram. - 1 - ? — Il E

¢ . 3
Work out the coordinates of C. 5 %

P N - 1 ¥ N

2/5

Examiner Comments

Either 38 — 6 or 36 — 7 is sufficient for the first mark and dividing 32 by 2 to find half the width
of the diagram gets the second mark. The student is now in a good position to go on to find the
coordinates of C, by working out 6 + 16 = 22 and 36 — 16 = 20 for example. Instead of using the
value of 16 to find the coordinates of C the student divides 29 by 2 and gives (16, 14.5) as the
final answer. This was a common mistake.
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8

The perimeter of a right-angled triangle is 72 cm.
The lengths of its sides are in the ratio 3 : 4 : 5

Work out the area of the triangle.

(Total for Question 8 is 4 marks)

Examiner Comments

This question assesses the ability of students to solve a problem by breaking it down into a series
of mathematical processes. This is within the context of ratio and geometry.

To find the lengths of the sides of the triangle students need to demonstrate that they can divide a
quantity in a given ratio. They need to interpret these lengths in the context of the problem and
decide how to work out the area of the triangle.

Arithmetic errors, particularly in the area calculation, meant that the accuracy mark was often
lost. When trying to evaluate a two stage calculation involving both multiplication and division
students should try to simplify the calculation by first dividing to make the final product easier to
evaluate. Some students used 18 cm and 30 cm instead of 18 cm and 24 cm in the area calculation

and some forgot to divide by 2 when finding the area.




Question| Answer Mark Mark scheme
8 216 P1 for process to work with ratio

eg. 72+-B3+4+5)(=6)or72+12(=6)

P1 for process to find length of base or height of triangle
e.g.3x“6” (=18) or 4 x “6” (=24)
OR process to find area scale factor
e.g. “6” x “6” (= 36)

P1 complete process to find the area of the triangle
e.g. Yo x“187 x“24” or Vo x 3 x 4 x “62

Al cao

Examiner Comments

Note that the first three marks are process marks. They are not dependent on accuracy. The first
two process marks are for using the perimeter of 72 cm and the ratio 3:4: 5 to find the lengths of
the sides of the triangle. For the second process mark “6” must come from a correct process,
i.e. from dividing 72 by (3 + 4 + 5). The third mark is for a complete process to find the area of

the triangle. For this mark both “18” and “24” must come from correct processes.




Student Response A

The perimeter of a right-angled triangle is 72 em.
The lengths of its sides are in the ratio 3 : 4 : 5

Work out the area of the triangle.

12
—_— |,

|12

Crene ()8

Lr§ =30
= Hoem?

Paper 1H - Exemplar Question 3

Ly

30

_.cm?

4/4

Examiner Comments

multiplying by 18.

This is a well presented solution. The student divides 72 in the ratio 3:4:5 to find the lengths of
the sides of the triangle and identifies, with the help of a diagram, that the sides with lengths 18
cm and 24 cm should be used to find the area of the triangle. The majority of students chose to
multiply 18 by 24 and then divide by 2 but this student sensibly divides 24 by 2 before
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Paper 1H - Exemplar Question 3
Student Response B

The perimeter of a right-angled triangle is 72 cm.
The lengths of its sides are in the ratio 3 : 4 : §

Work out the area of the triangle. H
Lo 4

> 214157

7292 F

L by =
W5 pxpz 24w

21727 1% h¥s= 92_
Oy 6> o

3 72’ ....cm?

3/4

Examiner Comments

This response shows a complete process to find the area of the triangle with each stage of
working clearly shown. The three process marks are awarded but the solution is littered with
arithmetic errors and the final answer is incorrect.
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Paper 1H - Exemplar Question 3

Student Response C

The perimeter of a right-angled triangle is 72 ¢cm.
The lengths of its sides are inthe ratio 3 : 4 : 5

Work out the area of the triangle.

A+ +S=12
-2 + &= [®

1B em, 2 cm 3O cm

L 24 36 LB €0 1L

2/4

Examiner Comments

The first two marks are awarded for dividing 72 in the ratio 3:4: 5. The student finds the lengths
of the sides of the triangle but draws an incorrect diagram and fails to identify 18 cm and 24 cm as
the base and height of the triangle. No marks are awarded for the area calculation because the

correct two side lengths have not been used.
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11

B

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

BC is a tangent to the circle.
AOC is a straight line.
Angle ABO = x°.

Find the size of angle ACB, in terms of x.
Give your answer in its simplest form.
Give reasons for each stage of your working.

(Total for Question 11 is 5 marks)

Examiner Comments

This question assesses the ability of students to use standard circle theorems and angle properties
to find the size of an angle and their ability to communicate reasons. The size of one angle is
given as x° and students are expected to find unknown angles in terms of x and use these angles in
an algebraic method to find angle ACB.

Students should set their working out in a formal manner, showing the steps that are needed to
find the size of angle 4ACB. The question requires students to give reasons for each stage of their
working. A very common mistake was for students to give incomplete reasons that did not use

the correct terminology or to give no reasons at all.




Question | Answer | Mark Mark scheme Additional guidance
11 90 — 2x M1 | for identifying an unknown angle Could be shown on the
e.g. BAO=x,AOB =180 — 2x, diagram alone
OBC=90,4BC=90 +x
M1 | full method to find the required Needs to be an algebraic
angle, e.g. a method leading to method
180 —x—x—90 Accept
x+x+90+y=180 for
M2
Al | for 90 — 2x
C2 | (dep M2) full reasons for their Underlined words need to
method, from be shown; reasons need to
base angles in an isosceles triangle | be linked to their method,;
are equal any reasons not linked do
angles in a triangle add up to 180° not credit.
a tangent to a circle is
perpendicular to the radius
(diameter)
angles on a straight line equal 180°
the exterior angle of a triangle is
equal to the sum of the interior
opposite angles
Cl | (dep M1) for a tangent to a circle is | Apply the above criteria
perpendicular to the radius
(diameter)

Examiner Comments

The first method mark is for finding an unknown angle and this angle could be marked on the
diagram. A full method is needed for the second mark. This must be an algebraic method. If
90 — 2x is incorrectly ‘simplified’ to 45 — x then the A mark cannot be awarded.

Reasons must contain the words that are underlined in the mark scheme and need to be linked to
the method used. Because of the focus of the assessment and the level at which this question is
set a correct reason linked to a circle theorem must be given before any C marks can be awarded.
Usually this reason will be “a tangent to a circle is perpendicular to the radius” although some
students drew a chord from B to the point where OC cuts the circle and used “angles in a
semicircle are 90°”.
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Paper 1H - Exemplar Question 4

Student Response A

A and B are points on a circle, centre 0.

BC is a tangent to the circle.

AOC is a straight line.

Angle ABO = x"°,

Find the size of angle ACB, in terms of x.
Give your answer in its simplest form.

Give reasons for each stage of your working.

/. (Bo = 9qo° ( beagent - melans weck ok 4o° )

: : bty
Trninde AoR & Uxelsy oy AO and OB e
mﬁwﬁmﬁ“d‘- |
o that L OAR = / ABo = X
{ASG&S(M ma&;ﬁ(e&»n@ o

LACR 2 (o - Qo - x -7C
— C10"2.)<~
—

£ AR qo -1

5/5

Examiner Comments

A complete method to find angle ACB leads to 90 — 2x. Full reasons, that include the words

underlined in the mark scheme, are given for the method used.

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Mathematics
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Paper 1H - Exemplar Question 4

Student Response B

C

08C = 96° o5  dasets 0@ f-t\.ucv-): ah cisht ales To #t cadii
ﬁj a ciccle,

AGC = (30° 65 angles on a skeaishh Ll equal (€0

ABC= 40 + X

Bac = X
M‘w in aulw
MR = 190 -0 + 2x) s, heiangles, Ham, 1807

AB=\90 - q0- L=

R

ACR = U0 - 2x )™

3/5

Examiner Comments

The two method marks are awarded for a complete algebraic method, 180 — (90 + 2x), to find
angle ACB. Unfortunately, 90 — 2x has been incorrectly ‘simplified’ to 45 — x and the accuracy
mark is lost. Reasons have been given for most stages of the working but there is no reason to
explain why angle BAC = x. The reason for angle OBC = 90° gets Cl1.
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Paper 1H - Exemplar Question 4
Student Response C

11

AOB - 1%0-2X aﬁamﬁmﬂamﬂ,ﬂﬂu add vp to 180
g(_ﬂ-qo wn%u\-ttaacﬂd& =906

L : Mckd.d uphﬁ
(0 B2 e w\ﬂLQSmasumraux ¥

1g0
4@ 420 =18Q = 0Agas

1RO

n &quﬂkﬂ ag\d UP ©

1/5

Examiner Comments

The student finds several unknown angles (OBC = 90, BAO = x, AOB = 180 — 2x and COB = 2x)
and any one of these is sufficient for the first method mark. However, no full method to find
angle ACB is shown. The reason that explains why angle OBC is a right angle contains no
mention of radius (a word underlined in the mark scheme) so no C marks can be awarded. This
was a very common error.
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12

Prove that the square of an odd number is always 1 more than a multiple of 4.

(Total for Question 12 is 4 marks)

Examiner Comments
This question assesses the ability of students to use algebra to construct a proof.

Students are expected to start the proof by writing down a general expression for an odd number.
The most common expressions used were 2z + 1 and, to a much lesser extent, 2n — 1.

Proficiency at expanding and simplifying brackets is necessary if students are to present a correct
proof. Some errors were made when expanding (27 + 1)?>. Sometimes it was expanded to 4n> + 1
and occasionally the squared term was seen as 2n” rather than as 4n°.

For those who realised that they needed to use an algebraic approach the main obstacle to a
successful outcome was writing a general expression for an odd number to start the proof, with
n + 1 a common incorrect expression. Some students used 4n + 1 but this does not generate all the
odd numbers. A common misconception was that this type of problem can be solved using a

numerical approach.




Question | Answer | Mark Mark scheme Additional guidance
12 Statement B1 writing a general expression Could be 2n— 1, 2n + 3, etc
supported for an odd number e.g. 2n + 1
by
algebra

Ml

Al

Cl

(dep) for expanding (“odd
number”)? with at least 3 out
of 4 correct terms

for correct simplified
expansion, e.g. 4n> + 4n + 1

(dep A1) for a concluding
statement e.g. 4(n*+ n) +1 (is
one more than a multiple of 4)

Note that 4n° + 4n + 2 or 2n*+ 4n +1
in expansion of (2n + 1)* is to be
regarded as 3 correct terms

Examiner Comments

The first mark is awarded for writing a general expression for an odd number. This is needed to
start the proof. The second mark is dependent on the first mark, i.e. students must square their
general expression for an odd number. The final mark is dependent on the A (accuracy) mark.
The proof can be concluded by factorising 4n> + 4n + 1 to 4(n> + n) + 1 or 4n(n + 1) + 1 or by
explaining that since both 4xn? and 4n are multiples of 4 then 4n* + 4n + 1 must be 1 more than a
multiple of 4. In some responses 4n + 1 (Imore than a multiple of 4) was seen on the RHS of an
equation, e.g. 4n*> + 4n + 1 =4n + 1. These responses were awarded at most 3 marks.




Paper 1H - Exemplar Question 5

Student Response A

12 Prove that the square nf;:s odd \B‘qmbﬂ is always | more than a multiple of 4
o

(’21*"‘ o D'L = ('Zna-tx%-»l.)

= &A% +7%n * LA + 1
= 4:n1 rdn |
= 4-(1"11""(':)1"

e
A L
ml-bmp't

odd Aumbas ;
aﬁ.,uﬂcj 'vbmull‘lh
o Jr"-i"l r

4/4

Examiner Comments

This is a fully correct proof. Factorising 4n*> + 4n + 1 to give 4(n* + n) + 1 is sufficient for the
final mark but the student also explains that 4(n? + n) is a multiple of 4 and identifies the “+1”.

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Mathematics
Exemplification of the Summer 2018 examination
© Pearson Education 2018

31



32

Paper 1H - Exemplar Question 5

Student Response B

12 Prove that the an_odd number is always/T/more than a multiple {_4:/

sdd onmb g = Ans A iRl
$qL0X ¢ oy pn oad noMbY = L?.mi)?_ d
= Q’J_na-ﬁ_)L'Zr\{—-ﬂ_)
M40t 20t 2
= fptrhn s+l

(/——) - In4dnt A
(.hg'l_ 7 SN ——

ven Pmbu Madhplid
tue ore Mkl

o 4

2/4

Examiner Comments

The student writes down a general expression for an odd number and squares this expression with
3 out of 4 terms correct so the first two marks can be awarded. The expanding and simplifying
does not result in 4n*+4n+1 so neither the accuracy mark nor the final mark, which is dependent
on the accuracy mark, can be awarded
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Paper 1H - Exemplar Question 5
Student Response C

12 Prove that the square of an odd number is always 1 more than a multiple of 4
2
(In +1) — &+ 4a ¢4

(2-) — Lo -4ar2 2 =249

:24\2'*21\*’\5
¢

3= 1

S/

512 25

1/4

Examiner Comments

The student makes a good start and gives two general expressions for an odd number. Either
2n+1 or 2n—1 is sufficient for the first mark. Both expressions are squared but in each expansion
only 2 out of 4 terms are correct which means that no further marks can be awarded. Note: that

4n in the expansion 2n” + 4n + 2 is regarded as two correct terms.
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14  yis inversely proportional to d 2
Whend=10,y=4

d is directly proportional to x>
Whenx=2,d =24

Find a formula for y in terms of x.
Give your answer in its simplest form.

(Total for Question 14 is 5 marks)

Examiner Comments

This question assesses the ability of students to construct and use equations that describe direct
and inverse proportion. The first part of the solution is routine. Students are expected to
communicate information accurately by setting up the correct proportional relationships and to
then use correct processes to find the constants of proportionality. Students will be less familiar
with the second part of the solution. Here they have to decide how to use two proportional
relationships to find a formula for y in terms of x.

A common mistake was to use direct proportion instead of inverse proportion and vice versa.
Some students did not write down an equation involving £. The main challenge for students was
being able to use y = 400/d? and d = 6x° to find a formula for y in terms of x and to then give their
answer in its simplest form.




Question| Answer | Mark Mark scheme Additional guidance
14 _ 100 P1 for setting up a correct Condone the use of ‘o’ instead of
9xt proportional relationship, ‘=" for the four P marks
e.g. docx’ ord=kx*
P1 for setting up a second
proportional relationship,
1 K
c.gy OC?OI')/— d_2
P1 (dep P1) for a process to find one
of the constants of proportionality
e.g. 24=kx2*(k=6)or
4 =K+ 100 (K=400)
Pl full process to find y in terms of x | Both constants must come from a
"400" correct process
e.g.y=———— 0¢
(u 6" x2 )2
Al _ 100 e Expression must have been
) simplified, but could be given

other equivalent ways
eg. y=11111..x"*

Examiner Comments

The use of ‘o’ instead of ‘=" is condoned for the first four P (process) marks. For example d o kx?
would get the first mark. The third P mark is dependent on P1. The student must have set up at
least one correct proportional relationship before this mark can be awarded for a process to find
one of the constants of proportionality. The question requires the answer to be given in its
simplest form so students who give the final answer as y = 400/36x* are not awarded the A mark.




Paper 1H - Exemplar Question 6

Student Response A

14 yis inversely proportional to o
When d= 10,y =4

d 15 directly proportional (o x°
Whenx=2 a=24

Find a formula for y in terms of x.
Giive your answer in its simplest form,

i
Y- =
4 d= kx"
-"_.'FE- .-H-11
4 T Lt=

-l

y:jfl d:&ii

T
6%
_ Yoo
e [ S—
!
_‘Z_QE e
gzt g-e*
x
y,mﬂ
.z
(Total for Question 14 i 5 marks)
5/5
Examiner Comments
This is a complete and fully correct solution leading to the award of 5 marks.
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Paper 1H - Exemplar Question 6

Student Response B

14 y is inversely proportional to d*
When d=10,y=4 2§
d is directly proportional to x* . I o
Whenx=2 d=24

Find a formula for y in terms of x.
Give your answer in its simplest form.

K. 2 o
511&_1-_ ;,E"&I d:'\(.}ll

Examiner Comments

Two correct proportional relationships are set up and there are correct processes to find both
constants of proportionality. The first three process marks are awarded. In order to find y in terms
of x the student attempts to substitute d = 6x? into y = 400/d? but the denominator is not squared.
Had the denominator been squared then the fourth process mark would have been awarded.
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Paper 1H - Exemplar Question 6
Student Response C

14 y is inversely proportional to 4
Whend=10,y=4

d is directly proportional to x* \j oL a
Whenx=2,d=24

Find a formula for y in terms of x.
Give your answer in its simplest form.

JOLC-)\‘L A O =X
kA VO

« X OO ‘?Z

1/5

Examiner Comments

One mark is awarded for setting up a correct proportional relationship, d o x>. Instead of forming
the equation d = kx? and using it to find the value of k the student simply substitutes the values
d = 24 and x =2 into d c x*. For the relationship between y and d° the student has used direct

proportion instead of inverse proportion. This was a common mistake.
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16

There are only red counters, blue counters and purple counters in a bag.
The ratio of the number of red counters to the number of blue countersis 3 : 17

Sam takes at random a counter from the bag.
The probability that the counter is purple is 0.2

Work out the probability that Sam takes a red counter.

(Total for Question 16 is 3 marks)

Examiner Comments

This question assesses the ability of students to solve a problem through a series of processes.
The problem is set in the context of probability but requires knowledge of ratio. Students need to
apply the property that the probabilities of an exhaustive set of outcomes sum to one. A correct
start did not necessarily lead to a full process to solve the problem but once students had
identified a strategy to use they were often able to work out the probability that Sam takes a red
counter. The difficulty for many students was finding a suitable strategy. Division of 0.8 by 20 or

of 20 by 0.8 often lead to arithmetic errors.




Question| Answer | Mark Mark scheme Additional guidance

16 0.12 P1 for process to start Just 1 -0.2=0.8 is not
eg (1-02)+(3+17) sufficient for P1
(=0.04)
or( 3+17)+=(1-0.2)oe
(=25)
or (100-20)+- (3 +17)
=4
or3 x4 (=12)and 17x 4
(= 68) May be seen in a ratio

Pl full process to find the
required probability
e.g. 3 x “0.04”

3
—x(1-0.2
or 20 ( ) oe

or 3 +“25”
or 3 x “4”+100
Al oe 0.12 using incorrect probability

notation gets P2

Examiner Comments

There are several different ways in which students might attempt to solve the problem. The first
mark is awarded for a process to start. Just 1 — 0.2 = 0.8 is not sufficient for this mark but using
0.8 in a correct process, e.g. 0.8 ~ 20 or 20 + 0.8, gains P1. A full process to find the required
probability is required for the second mark. The A mark is awarded for 0.12 or an equivalent
probability. This probability must be given as a decimal, fraction or percentage.




Paper 1H - Exemplar Question 7
Student Response A

16 There are only red counters, blue counters and purple counters in a bag.
The ratio of the number of red counters to the number of blue counters is 3 : 17

Sam takes at random a counter from the bag.
The probability that the counter is purple is 0.2
Work out the probability that Sam takes a red counter.

]I = &.1 = 6.3

c- 0 G

e Jz

3/3

Examiner Comments

This is a fully correct response illustrating a popular method that was used by many students.
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Paper 1H - Exemplar Question 7

Student Response B

16 There are only red counters, blue counters and purple counters in a bag.
The ratio of the number of red counters to the number of blue counters is 3 : 17

Sam takes at random a counter from the bag,
The probability that the counter is purple is 0.2

Work out the probability that Sam takes a red counter. l - ‘ - '
e 02L=0f%
ot o e e g

: O
3 [ R & R 2. Y4
e XQO - 20
b O
o)

0.2 °F C.4F

2/3

Examiner Comments
Successful solutions often started with students working out that the probability of taking a red

counter or a blue counter is 0.8 and then finding %of 0.8. In this response the two process

marks are awarded for a full process to find the required probability, % % 0.8. The student is not

able to divide 2.4 by 20 correctly and loses the accuracy mark.
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Student Response C

Paper 1H - Exemplar Question 7

16 There are only red counters, blue counters and purple counters in a bag.
The ratio of the number of red counters to the number of blue counters is 3 : 17

Sam takes at random a counter from the bag.
The probability that the counter is purple is 0.2

Work out the probability that Sam takes a red counter.

24\7 -2@
=4 Zﬂr

LY

m———

S

3

l"ib'lp
4D % 6o

o8 o

o5 e @

D
E &
@-Z':q_

=% —>0%

S JoWel]

0/3

Examiner Comments

Some students worked out that if 20 red counters and blue counters represent 80% of the total
number of counters then the total number of counters must be 25, often using an argument such
as “80% = 20, 20% = 5”. A common error, illustrated by this response, was for students to work
out the total number of counters as 24, e.g. “80% = 20, 20% of 20 = 4, 20 + 4 = 24",
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18 Here is the graph of y=sinx® for —180<x < 180

yli

o

—180 —-90 0 90 180

On the grid, sketch the graph of y=sinx° -2 for —180 <x < 180

(Total for Question 18 is 2 marks)

Examiner Comments

This is a straightforward question in which students are expected to sketch a translation of a given
function. Marks were lost when sketches were hastily drawn and did not pass through the
required points. Students would be well advised to look for those points where the graph passes
through integer coordinates and transform these points carefully.




Question | Answer | Mark Mark scheme Additional guidance
18 Graph C2 for graph translated by —2 in Key points: (—180, —2),(-90, —-3),
drawn the y direction (0,-2), (90,-1), (180, -2)
Cl1 for a graph translated in the y

direction
OR

for a correct graph through
four of the five key points

Examiner Comments

Graphs translated by —2 in the y direction are expected to pass though the five key points
(-180,-2), (90, -3), (0, -2), (90, —1) and (180, -2).

If the graph drawn is not fully correct then one mark can be awarded for a correct graph that
passes through four of the five key points or for a translation of the graph in the y direction, e.g. a
translation of +2 or a translation of two 2 mm squares.




46

Paper 1H - Exemplar Question 8

Student Response A
18 Here is the graph of y = sin x® for —180 < x < 180
J.-'il
4 I
T 1 -
18 . T HH ':hb' THTH ! x
—4
EEmsmamE HH WS SREEE mEEE

On the grid, sketch the graph of y =sinx® -2 for —180 < x < 180

2/2

Examiner Comments

The graph has been translated by —2 in the y direction. The student has found the five key points
where the graph passes through integer coordinates and has translated each of these points
correctly.
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Paper 1H - Exemplar Question 8
Student Response B

18 Here is the graph of y =sin x° for —180 < x < 180

V4
o -+
{
] §
- &
e 4
]
I = U N B +
1 r I B s = = = =
- 1 T
I 5 +
-
1 ——
et 4+ et ol - + - - L
- L =
b ! 1| -
T T
1805 - 0 x
n 7 I 1
1 -4
R LT -
! |
-4 . =5
p i 1
1
I bt v —= 4 4 = -4
I
1

On the grid, sketch the graph of y =sinx® -2 for —180 < x < 180

1/2

Examiner Comments

The graph has been translated in the y direction but by +2 rather than by —2. Unfortunately, the
correct answer has been crossed out and replaced.
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Paper 1H - Exemplar Question 8

Student Response C

18 Here is the graph of y = sin x° for —180 < x < 180

Yyt
4] 1 N 1 — |
-— o R e e o o
T T =111
1 1
; 4 -
+ -l—n— = I3 - r el
! " 11 1 +
! 1 1 L
1 1 1 ]
* T t TT
F Ly s
| H
1
| -
i + . e R E
-
]
1
! ¥ >
| 1 1 =
._._.-l (4 : ) X
I
T
L
1
I
|
'
i i
T + 4= .
:
i T
-—4 T
+
HH t
- e i’ -{ ;:

On the grid, sketch the graph of y =sinx° -2 for —180 < x < 180

0/2

Examiner Comments

The student may well have realised that a translation of —2 in the y direction was required but in
this hastily drawn sketch the points (=180, -2), (90, —3), (0, —2), and (90, —1) have been
translated by different amounts and the graph does not extend as far as x = 180
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The point P has coordinates (3, 4)
The point O has coordinates (a, b)

A line perpendicular to PQ is given by the equation 3x + 2y =7

Find an expression for b in terms of a.

(Total for Question 19 is 5 marks)

Examiner Comments

This question assesses the ability of students to translate a problem in a mathematical context into
a series of processes in order to solve it. This problem is within the specific context of coordinate
geometry. Familiarity with y = mx + ¢ and knowledge of how to find the gradient of a
perpendicular line are necessary to make progress through the problem. Many students
recognised that the first step was to rearrange the equation of the straight line to make y the
subject. Students who used y = mx + ¢ did not always remember to substitute x = 3 and y = 4 to
find the value of ¢. Some students found the gradient of the line through P and Q in terms of

a and b and equated this gradient to % The main difficulty faced by these students was in

rearranging

3 = % to get an expression for b in terms of a.




Question | Answer | Mark Mark scheme Additional guidance
19 b= 2 a P1 for process to rearrange the equation
3 to give y in terms of x
+2 eg y— 173 Ory:_ix+(1j
e 2 2 2
_ 3
or m=—=—
2
P1 | for using their gradient in mn = —1
P1 | for showing a process to find the
gradient of PQ e.g. b- :
a —_—
OR for substituting x =3 and y =4 in
y — ‘Cz”x _"_ c
3
P1 (dep P3) for forming an equation in a
and b
e g b - 4 — “2”
= a-3 3
Or b:CCE’QaJ’_“z’,
3
OR correct equation in terms of x and )
y y—4==(x-3) gets P4
3
eg y= 2x+2
3
Al for b= 2a+2 oe Accept 0.66 or 0.67 oe
3 for 2/3

Examiner Comments

The first mark is awarded for a process to rearrange the equation to give y in terms of x. An
incorrect constant term is condoned as the focus is on the x term. The second mark is for using
mn = — 1. If students show understanding of mn = —1 by finding the negative reciprocal of what
they state is the gradient of 3x + 2y = 7 then this mark can be awarded. It is not dependent on the
first mark. The fourth P mark is dependent on the previous three marks having been awarded. The

. 2 . .
final answer is awarded for b = ga + 2 or an equivalent expression.




Paper 1H - Exemplar Question 9

Student Response A

19 The point P has coordinates (3, 4)
The point O has coordinates (a, b)

A line perpendicular to PQ is given by the equation 3x + 2y = 7

Find an expression for & in terms of a. F\b

T By
9~ Z2xX +

=1 - ,?“‘A o}’
\&)/ DY SRR (¢

QId

5/5

Examiner Comments

This is a fully correct solution using an efficient method. The equation 3x + 2y = 7 has been
rearranged correctly to make y the subject and the gradient of PQ obtained by using —1/m. The

most common approach to finding an equation for the line through P and Q was to use y = mx + ¢
or, as in this response, the equivalent form y — y1 = m(x — x1)
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Paper 1H - Exemplar Question 9
Student Response B

19 The point P has coordinates (3, 4)
The point O has coordinates (a, b)

A line perpendicular to PQ is given by the equation 3x + 2y =7

Find an expression for b in terms of a.

PN L

3x+ QY =F
_Qtj: 33'.“_. -3
Ay ="3x +3

-2+ 135

0or 0eNOICULOS GroLdint = %
?;iai é

-3 3
o= 3

- - 3
o= ©
b-U = &

b

4/5

Examiner Comments

The student rearranges the equation 3x + 2y = 7 to make y the subject and obtains the gradient of
PQ by finding the negative reciprocal of the gradient from the rearranged equation. Instead of
using y = mx + c this student has found the gradient of the line through P and Q in terms of a and
b and has equated this gradient to 2/3. The four process marks are awarded. The final answer is
incorrect as the equation has not been rearranged to give b in terms of a.
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Paper 1H - Exemplar Question 9

Student Response C

19 The point P has coordinates (3, 4)
The point Q has coordinates (a, b)

A line perpendicular to PQ is given by the equation 3x + 2y =7

Find an expression for b in terms of a.

~  x
rtay T ;t
R
13:'37{ +7
j:‘%'{i'? |

2/5

Examiner Comments
The rearrangement of 3x + 2y = 7 is not fully correct but y = —%x is sufficient for the first P

mark to be awarded and finding the gradient of PQ as %gains the second P mark. The student

uses y = mx + ¢ to find an equation for the line through P and Q but assumes that ¢ = —7 instead
of using x = 3 and y = 4 to find the value of c. No further marks can be awarded.
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6
20 nisaninteger such that3n +2 < 14  and > L .
n +

Find all the possible values of n.

(Total for Question 20 is 5 marks)

Examiner Comments

This question assesses the ability of students to use standard techniques to solve a linear
inequality in one variable and a quadratic inequality in one variable. Students should be able to
rearrange the second inequality into the form #*> — 6n + 5 (< 0) and to factorise the quadratic
expression. Many attempts at rearranging the second inequality did not lead to n* — 6n + 5 < 0.
When rearrangement did lead to n*>— 6n + 5 this quadratic was usually factorised correctly but the
inequalities that followed were often incorrect. A common mistake was to write n > 1 and n > 5
orn<1andn<S5. A quick sketch helped some students to give the correct inequalities.




Question | Answer | Mark Mark scheme Additional guidance
20 2,3,4 Ml for method to solve 3n +2 < 14 This could be shown within an
equation rather than an inequality
eg. n<(14-2)+3o0e at this stage
Ml for complete method to rearrange For the 2rd and 3rd M marks
6n condone no ‘<0’ and condone
> 1 to the form . . L
n2+5 use of incorrect inequality signs
an’+ bn + c (< 0) or =
Ml for method to begin to solve 6+ ,(—6)2 _4x1x5
n’—6n+5(<0) Accept o
e.g. (n£35)(n+1)(<0) (condone one sign error)
Ml (dep on previous M2) for n>1 Must come from correct working
andn<4 or 1<n<S5 Could be shown on a number line
Al (dep M4) cao
Alternative method
M1 | for method to solve 3n+2 < 14 This could be shown within an
equation rather than an inequality
eg n<(14-2)+3o0e at this stage
ORfor3x4+2=14
M3 for trials with 1, 2, 3 and 4 in the The values from the trials may be
quadratic inequality, correctly given as improper fractions
evaluated 24 18 12 6
2001496
M2 for trials with three of 1, 2, 3 and 4,
correctly evaluated)
M1 for trials with two of 1, 2, 3 and 4,
correctly evaluated)
Al (dep M4) cao

Examiner Comments

There are two discrete mark schemes for this question to cater for both the algebraic and non-
algebraic approaches. The first M mark in both schemes is awarded for a method to solve the
linear inequality. In the first scheme the fourth M mark is dependent upon the previous two M
marks. If any correct inequalities are given then this mark cannot be awarded. In the second
scheme the trials of 1, 2, 3 and 4 in the second inequality must be fully and correctly evaluated
for the method marks to be awarded. In both schemes, the A mark is dependent upon the award of
the previous four method marks.




Paper 1H - Exemplar Question 10

Student Response A

20 nis an integer such that 3n+2 < 14 and —;
n"+
Find all the possible values of n.
Anx 1 <\
an & V1

n <4

L S~
G 7 NTAS l\ /
QY at-barS © 3
(n=S)n - \)
+S r\

5/5

Examiner Comments

This is a fully correct solution in which each stage of working is set out clearly. Having
factorised n* — 6n + 5 and found the critical values n =1 and n =35 the student draws a sketch
before writing down 1 <n < 5. The three possible values of » are listed.
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Paper 1H - Exemplar Question 10

Student Response B

20 n is an integer such that 31 + 2 < 14 and 26:5 > 1
n
Find all the possible values of n.
2n+ 2 £11 Gn y )

2nk & \7 NS
Wi n ) n ++S

tAng kL L)

T
9\ JB)U’

3/5

Examiner Comments

awarded.

The first mark is awarded for a correct method to solve the linear inequality. Two further method
marks are awarded for rearranging the second inequality to 0 > n?> — 6n + 5 and for correctly
factorising n> — 6n + 5. The student finds the critical values n = 1 and n = 5 and uses these to
write down two inequalities. Although n > 1 is correct, n > 5 is not and no further marks can be
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At S
n-N -b-— ‘D(L‘)

Lt +5 > |
24
k- T
oS 7 1
| 2
(4 > |
N +bn+s < 0

1/5

Examiner Comments
The method to solve 3n + 2 < 14 leads to n <4 and gets the first mark. The student has made two

attempts to rearrange >1. The first attempt does not get to the required form

n*+5

an* + bn + ¢ (< 0). The second attempt has a correct first step but the method then goes wrong
and results in 0 > n? + 6m + 5 rather than 0 > n? — 6n + 5. The second M mark cannot be awarded.

Note that the student substitutes » = 4 in the second inequality and this trial is correctly evaluated

to % Using the alternative method on the mark scheme a minimum of two such trials are

needed before any marks are awarded.




Raya buys a van for £8500 plus VAT at 20%

Raya pays a deposit for the van.
She then pays the rest of the cost in 12 equal payments of £531.25 each month.

Find the ratio of the deposit Raya pays to the total of the 12 equal payments.
Give your answer in its simplest form.

(Total for Question 4 is S marks)

Examiner Comments

This is the first problem solving question on the paper and one that was well answered. Students
are expected to be able to carry out a percentage increase. Find the cost of the payments and
subtract this to find the value of the deposit. They are then required to state the correct ratio and
simplify it. As with all such questions showing clear working is essential as is completing the
steps in a correct order. A number of students added the VAT at the wrong time or stated the
wrong values in their ratio.




Question | Answer | Mark Mark scheme Additional guidance
4 3:5 P1 for process to find 20% When partitioning all figures
or 120% of the cost, quoted must be correct or a
e.g. 8500 x 0.2 (= 1700) o¢ | full method shown
or 8500 x 1.2 (= 10 200) oe | &-& 10%=8500 =10 (=850)
and 20% = “850” + “850”
(=1700)

P1 for process to find total cost of
payments,
e.g. 12 x 531.25 (= 6375)

P1 for complete process to find May be seen as a fraction of
value of deposit, the total e 3825 = E)
e.g. “10 200" — “6375” € 70200 8
(= 3825)
or 8500 — “6375” ( =2125)
and “2125” +“1700” ( =3825)
or the deposit as a proportion
of the total cost,

B n 63 75 n (:é)
"10200" 8

P1 for finding a correct un- Figures at this stage must be

simplified ratio, expressed as part of a ratio
.g. “3825” : “6375” 5:3
©& . P ocor egSl:SS,E:é
orl.6 :1 or —:1 &8 8
3
Al Ignore consistent units

Accept 1: l.é, I: %

Examiner Comments

The first mark is for a correct process to find 20% or 120%. It is worth noting here, like with
most questions, that those values need not be correct as long as the correct process or method is
given. The second mark is for finding the total cost of the payments. Most students scored this
mark, apart from the few who divided rather than multiplied. The third mark, requires the award

of the first two. We can see this because of the use of inverted commas around the values. This

indicates that although the values used don’t have to be correct, the process to find them does.
The final 2 marks come from stating and simplifying the ratio. Note we accepted a ratio in the
form 1:n as a fully simplified ratio. There were a significant number of students who lost the final
mark as they were unable to fully simplify the ratio.




Paper 2H - Exemplar Question 1

Student Response A

4 Raya buys a van for £8500 plus VAT at 20%,

Raya pays a deposit for the van.
She then pays the rest of the cost in 12 equal payments of £531.25 each month,

Find the ratio of the deposit Raya pays to the total of the 12 equal payments.
Give your answer in its simplest form,

[ 8500 +ykT = $900 + (1500,0-2)
- 8500 + 17Q0

- (0100
11x531-29 = 6579

10100-6375 = 3%15

dogostt 43529 %5
kdrol a& L oy = £63D [-’: \5
3815:6379
769 :1119
153 =159
5 %9
3: 9

{Total for Question 4 is 5 marks)

5/5

Examiner Comments

a single step.

He we can see a student who has followed the method as set out in the mark scheme perfectly.
Each process is clearly seen and the addition of the annotations aid the examiner in awarding the
marks. This student has taken a number of steps to simplify the ratio, whilst another may do it in
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Paper 2H - Exemplar Question 1

Student Response B

4 Raya buys a van for £8500 plus VAT at 20%

Raya pays a deposit for the van.
She then pays the rest of the cost in 12 equal payments of £531.25 each month.

Find the ratio of the deposit Rava pays to the total of the 12 equal paymenis. frret feor
Give your answer in its simplest form. L
r §1500 +1700 = plo200
_ j4500 -~ 'U':'r"l;_m
<\ IK*} pgso - 1wt ) s
2, {1300 - 207,
y5 5118 117 :ke3 7S
Qeposit = Teted
2825 ¢ 0315 A
65 11453 ¢
s @ BS -3
EARALN
{Total for Question 4 is 5 marks)

4/5

Examiner Comments

This student has used a different approach to find the total cost inclusive of VAT. They have
again though, clearly stated their method to find 20% showing the “+10” and “x2”.
Unfortunately, this student, like many others, has failed to fully simplify the ratio, stopping at
51:85 this means that the final accuracy mark cannot be awarded.
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Paper 2H - Exemplar Question 1

Student Response C

4 Raya buys a van for £8500 plus VAT at 20%

Raya pays a deposit for the van.
She then pays the rest of the cost in 12 equal payments of £531.25 each month.

Find the ratio of the deposit Raya pays to the total of the 12 equal payments.
Give your answer in its simplest form,

1LO% ,{ gs0© = 1790

gsoo V100~ fFlo2eoo

531-25 *xI2 ™ EL375

SQ)O‘?.'D*:‘ 1 6315 }‘—.S
LoWO - 1115 .
-5Q-)u08 - 22._

_uz?%f; s PR

{Total for Question 4 is 5 marks)

2/5

Examiner Comments

This student has started well, but then gone wrong. Their first two steps are fine and gain the first
two process marks. It is worth noting here that although they haven’t shown the process to find
20%, because the value gained is correct the mark is awarded. Unfortunately, once gaining the
total cost and the cost of the 12 payments this student fails to find the value of the deposit and
states the incorrect values in the ratio, so no further marks can be awarded.
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Paper 2H - Exemplar Question 2

Exemplar Question 2

Higher tier Paper 2

(a) Complete the table of values for y =x* —x — 6

X -3 -2 -1 0 1 2 3
y 6 -6
2
(b) On the grid, draw the graph of y=x>—x—6 for values of x from -3 to 3
(2)
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¢) Use your graph to find estimates of the solutions to the equation x*—x—6=-2
(0) your grap q

(Total for Question S is 6 marks)

Examiner Comments

This question should be familiar to students. It tests three clear skills, substitution into a
quadratic, drawing the graph of a quadratic, and solving a quadratic equation graphically. It was
worrying to see so many students making mistakes when substituting negative values into the
quadratic function, often resulting in values that would not fit on the axes. Typically though, in
part (a) students scored at least 1 mark.

In part (b) students were required to plot the values generated in part (a) and then join them with
a smooth curve. Many students used line segments and were unable to gain full marks.

Part (c) required students to use their graph to solve a quadratic equation. For many this meant
drawing in the line y = =2 (or part of it) and reading off the intersections. Some however,
attempted to solve the equation using the quadratic formula. This was typically unsuccessful.




Question | Answer | Mark Mark scheme Additional guidance

5(a) 0,4, -6, B2 fully correct figures

—4,0
B1 at least 2 correct figures
(b) Graph MIl (dep B1) for at least 5 points
correctly plotted ft from (a)
Al fully correct graph Must be a curve
(c) 2.6 and — M1 for y = -2 drawn or intersections | If answers stated as
1.6 withy=—2o0r y=x>—x—4 coordinates, award M1 for
drawn or 1 correct value both coordinates and MO for

one coordinate

Al ft a quadratic graph or for
answers in the range 2.5 to 2.7
and —-1.5to—-1.7

Examiner Comments

In part (a) all values needed to be correct in the table to score B2. If all were not correct then B1
was awarded for any two correct values.

The method mark in part (b) was dependent on scoring at least 1 mark in part (a) and carries a
follow through. This means that provided at least two values were correct in the table in (a) then a
student could gain 1 mark for plotting 5 points from their table correctly. In order to gain the
accuracy mark, the graph had to be fully correct. This mark was often lost when students used
line segments, often giving the graph a “flat bottom”.

In part (c), those who found both values correctly gained both marks. Where this wasn’t the case,
one mark could be awarded for either finding one correct value or for plotting y = —2, or for
circling the points of intersection between the curve and y = —2, even if the second graph hadn’t
been drawn. To apply the follow through in this part the graph drawn had to be a quadratic graph.




Paper 2H - Exemplar Question 2

Student Response A

5 (a) Complete the table of values for y=x"-x -6

(2)
212
(b) On the grid, draw the graph of y=x—x— 6 for values of x from —3 to 3
(2)
K
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{c) Use your graph to find estimates of the solutions to the equation x' -x—-6=-2

S, 2.5

(2)

(Total for Question 5 is 6 marks)

2/2

Examiner Comments

Here we have a perfect response. All values are correct in the table, followed by a fully correct
graph. In part (c) both correct values are stated and, although no method is seen, they are correct
and so the marks are awarded. In is worth noting that in a few places on the graph we can see
slight “feathering” where the student has gone over their graph more than once. This was not
penalised in the marking of this item.




Paper 2H - Exemplar Question 2

Student Response B

5 (a) Complete the table of values for y=x'—x—-6

x -3 -2 -1 0 1 2 3

v e [0]-4 < [6]-4]0

(2)
212

{b) On the grid, draw the graph of y =x* - x -6 for values of x from -3 to 3
(2)
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Paper 2H - Exemplar Question 2
(c) Use vour graph to find estimates of the solutions to the equation 1 -x—-6=-2

-34-3: 9 Q3 6 = -2

(2)

(Total for Qruestion 5 is 6 marks)

0/2

Examiner Comments

This student has started well and has a fully correct table in (a). They have then plotted all their
points correctly and joined the points. However, when joining the points at x = 0 and x = 1 they
have used a line segment and not a curve giving the graph a “flat bottom” and thus lose the
accuracy mark. In part (¢) it is clear the student doesn’t know how to use the graph to solve the

equation.
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Paper 2H - Exemplar Question 2

Student Response C

5 (a) Complete the tmble of values for y=x% - x —
x =3 | =2 | - O 1 2 3
vl e |72 % | -6|=b6 | | O

y=xtx-6
-3 346

"ZL—.- __Lt-

b—4=Frb

_';’ =~/

~l=|==246ZF

1/2
(b) On the grid, draw the graph of y=x"—x—6 for values of x from -3 to 3
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(¢) Use your graph to find estimates of the solutions o the equation x* —x—6=-2

L= x 4= =2 X = O 4
y = -z
{,-'-:—Z.

1/2

Examiner Comments

Here we have the common sight of a student being able to correctly calculate y when x is
positive, but not when it is negative. The two correct values in the table meant that Bl was
scored.

In part (b) the follow through can be applied as one mark has been scored in part (a) and the
method mark is awarded for at least 5 correctly plotted points. Their graph is clearly not fully
correct so the accuracy mark cannot be awarded.

In part (c) the method mark can be awarded for the part of y = —2 which is drawn; the follow
through cannot be applied for the accuracy mark as the graph is not quadratic.




A force of 70 newtons acts on an area of 20 cm?

.. force
The force‘ is increased by 10 nezwtons. pressure =

The area is increased by 10 cm area
Helen says,

“The pressure decreases by less than 20%”

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

(Total for Question 6 is 3 marks)

Examiner Comments

There were many ways to approach this question. Typically, students found the original and new
pressure and then did some calculation to see if Helen was correct. This could be to find the
original pressure as a percentage of the new pressure, or vice versa. Some decreased the original
pressure by 20% and compared this to the new pressure. Whichever way students approached the
problem, a conclusion was required to score full marks.




Question | Answer | Mark Mark scheme Additional guidance

6 No P1 For a process to calculate the Accept any value in the
(support initial or new pressure, range 2.6 to 2.7 if
-ed) e.g. (70 +10) + (20+10) unsupported by working
(2.6 t0 2.7)

or 80 +30 (=2.6 t0 2.7)

or 70 + 20 (=3.5)

P1 For a complete process to make a

comparison

e.g. 0.8 x “3.5” (=2.8)

or "3.5"-"2.6"
"3.5"

or “3.5” x (.2 (=0.7) and 80 + 30

(=2.6 t0 2.7)

or — x 100
"3‘5" ( )

(=0.74 t0 0.78 or 74 to 78)
Al for a correct conclusion Allow truncation or
supported by accurate figures rounding of figures
e.g. 2.8 and 2.6(6...)

or decrease is 24% (or 22% to
26%)

or 0.7and 2.6 to 2.7 and 3.5
or 0.7 and 0.9

or 0.76 (or 0.74 to 0.78)

or 76% (or 74% to 78%)

x100 (=22 to 26)

Examiner Comments

The first process in the question was to find the original pressure or new pressure. Students
typically found both.

The second mark was for a complete process that could lead to a correct conclusion. Many
decreased the original amount by 20% so they could compare their found value to the new
pressure. It is worth noting that for all these calculations a wide range for the final values was
allowed. This was due to the fact that early rounding made no difference to a student’s ability to
answer the question, so they were not penalised.

The final mark required a conclusion that was supported by accurate figures. Again, the ranges
for these figures were quite large.




Paper 2H - Exemplar Question 3

Student Response A
6 A force of 70 newtons acts on an area of 20cm?
orce
The force is increased by 10 newtons. proasure = area

The area is increased by 10cm*

Helen says,
“The pressure decreases by less than 20%"

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

ROk prossure = [fOrR

orea
= 30
20
= 3 Spe

Aftey presswee = fovce
ounes

- %O
30
3 95-2.6 < 100
35
= A3%-% /.

Sl 1 \ncovvedr,  dae decrende b\j M@ hou
207,

(Total for Question 6 is 3 marks)

3/3

Examiner Comments

Here we can see a perfect response. This student has calculated the initial and new pressure.
Either of these is sufficient for the first P1. To make their comparison, they have calculated the

percentage change correctly (23.8%). It is worth noting that had this student rounded 2.6 to
either 2.6 or 2.7 they could still have gone on and been awarded full marks. There is then a
correct conclusion stated, which along with the value (23.8%) gains the final mark.
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Paper 2H - Exemplar Question 3

Student Response B

6 A force of 70newtons acts on an area of 20em’ force

The force is increased by 10 newtons. ' e area
The area is increased by 10cm’ .

Helen says,
“The pressure decreases by less than 207"

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

P=3 >

B3O '
~ — —7 . b
B0 =2
W (Dq 3_3-*__2.70: Q .Q .
5 2)

3.5-\0 x2= 0.1

Yes Molpn 45 correck

(Total for Question 6 is 3 marks)

2/3

Examiner Comments

This student starts by finding both the original and new pressure. Their second step was to find
out the decrease in pressure from the original to new (0.9) and along with that they have found
20% of the original amount to compare (0.7). Unfortunately, this student has then drawn the
incorrect conclusion from these figures, so they fail to gain the last mark.
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Paper 2H - Exemplar Question 3

Student Response C

6 A force of 70 newtons acts on an area of 20 cm?

The force is increased by 10 newtons. area

The area is increased by 10¢m?

Helen says,
“The pressure decreases by less than 209

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

(Total for Question 6 is 3 marks)

1/3

Examiner Comments

Like most students this student has calculated the original and new pressure. As in both previous
example, either of these would score the first P1. The new pressure is then increased by 20%,
rather than original pressure being decreased by 20%. The second method mark cannot therefore
be awarded and this, in turn, means that no correct comparison can be made.
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60 people were asked if they prefer to go on holiday in Britain or in Spain or in Italy.

38 of the people were male.

11 of the 32 people who said Britain were female.
8 males said Italy.

12 people said Spain.

One of the females is chosen at random.

What is the probability that this female said Spain?

(Total for Question 8 is 4 marks)

Examiner Comments

This question is assessing the ability of students to interpret and make sense of given data.
Generally, students did well in answering this question with a large proportion able to gain the
first 3 marks. Often losing the last mark for using incorrect values in the probability. The best
responses came when students used a structured method such as a frequency tree or two-way
table. Many of the student who attempted to sort the data without such structure, often got
confused or lost in the figures.




Question | Answer | Mark

Mark scheme

Additional guidance

8 3 Pl
22

P1

for a process to find a first
value

e.g. male/Britain
=32-11(=21)

or Italy/total

=60—(32+12) (=16)

or female/total

=60—-38 (=22)

for process to find a secondary
value,

e.g. male/Spain
=38—(“217+8) (=9)

Br | Sp [It | Tot
M 211 9 | 8 38
F 1|3 ] 8| 22
Tot | 32|12 | 16 | 60

May be seen in a frequency
tree

Values attributed to a category
or from method seen

or female/Italy
=“16" -8 (=8)

P1 | complete process to find
female/Spain,

e.g. 12-%97
or “22” —(11+“8”) (=3)
Al | oe accept 0.136to 0.14

SC B3 for i
60

Examiner Comments
Here we have three marks for processes leading to the correct value for female/Spain.

The first mark, for finding a first value, was accessed by most students. Typically, this was
female/total (22) but any of the values that could be calculated from the given figures was
acceptable.

To gain the second mark, students needed to find a secondary value. This is a value that requires
the use of a value already found by the student. Many of the students who used an unstructured
method started to lose their way here, often down to mis-labelling values. Values had to be
clearly attributed to a category to gain credit.

The third value is for correct processes to lead to the value for female/Spain. It is worth noting
that in all of these marks, as long as method was seen and was right, the values need not be
correct.

The final mark was for using the correct information and representing it is a fraction (or decimal
or percentage). Many students lost this final mark as they chose the denominator to be the overall
total rather than the female total.




Paper 2H - Exemplar Question 4

Student Response A

8 60 people were asked if they prefer to go on holiday in Britain or in Spain or in Italy.

38 of the people were male.

11 of the 32 people who said Britain were female.

8 males said Italy.
12 people said Spain.

One of the females is chosen at random.,

What is the probability that this female said Spain?

T

—L'J
ol PR

H

, 8
£\ iJf;'*;;‘

el AU AL
32. y 1L = “u Lot 2 Y7 > 2 T
bo =44 th ForN F Lanel g
Ww -3 =7 > e

- ! Jfein FCMmete =
g1 - 1= s
0y 9218 3 - pase 3
- 4= (Total for Question 8 is 4 marks)

4/4

Examiner Comments

This is a perfect response. The student has used the structure of a two-way table. All values in the
table are correct and the correct values are used for the probability.
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Paper 2H - Exemplar Question 4

Student Response B

8 60 people were asked if they prefer to go on holiday in Britain or in Spain or in Italy.

38 of the people were male,
11 of the 32 people who said Britain were female.
B males said Italy.

12 people said Spain.
One of the fernales is chosen at random,
What is the probability that this female said Spain?

[ tal=eo
2 S T Tosal
Male a3 4 3 29
Ferale [ !
| 3 g 172
N ‘ o SN SR S
el E {) 16 \E T 3 S
(Total for Question 8 is 4 marks)

3/4

Examiner Comments

Again, this student has used a two-way table to structure their response. This student has not
shown any working, but since all values in the table are correct all three process marks are
awarded. Unfortunately, this student, like many others, has chosen the incorrect denominator, for
their fraction. It was very common to see 60 used instead of the correct value of 22.
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Paper 2H - Exemplar Question 4

Student Response C

8 60 people were asked if they prefer to go on holiday in Britain or in Spain or in Italy. %

38 of the people were male.
11 of the 32 people who said Britain were female.
8 males said ltaly.

12 people said Spain.
One of the females is chosen at random.
What is the probability that this female said Spain?

C0 = 3% = 2 grmanan
2 L =0y W

(Total for Question 8 is 4 marks)

1/4

Examiner Comments

This student has used no structure to their response, which will have possibly contributed to their
answer going wrong. They have started correctly by finding the total for females
(60 — 38 = 22). Their next step is correct but not sufficient for the second mark. They have found
how many females chose Italy and Spain combined. However, they have then made an incorrect
assumption that none chose Italy and so all 11 must have chosen Spain. We cannot then give
credit for the probability as it comes from incorrect values (and they have also chosen the wrong
denominator).
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Jean invests £12 000 in an account paying compound interest for 2 years.

In the first year the rate of interest is x%
At the end of the first year the value of Jean’s investment is £12 336

. .X
In the second year the rate of interest is 5%

What is the value of Jean’s investment at the end of 2 years?

(Total for Question 9 is 4 marks)

Examiner Comments

This question assesses students’ understanding of compound interest. The student has to use the
two given values to calculate the interest rate for year one.




Question | Answer | Mark Mark scheme Additional guidance

9 12508.7(0) | P1 for start of process to find interest
rate for year 1

e.g. 12336 + 12000 (=1.028)

or (12336 —12000) + 12000
(=0.028)

or forms a suitable equation,

X
e.g. 12000 x (1 +——)=12336
g ( 100)

P1 for complete process to find the Rate of interest = 2.8, or
interest rate for year 1 x = 2.8 implies P2

e.g. (“1.028” — 1) x 100 (=2.8)
or “0.028” x 100 (=2.8)

or correct process to solve correct
equation

e.g. (12336 — 12000) ~ 120 (=2.8)
P1 | for complete process to find the
value at the end of 2 years

e.g.
(“2.87+2+100) + 100 x 12336

Al | accept 12508.7 to 12508.71 12509 must come from
or 12509 correct working

Examiner Comments

Although this is a problem solving question, it has three distinct steps that need to be carried out
in order. In essence each mark was dependent on the previous one, as shown by the use of
inverted commas within the scheme.

The first mark is for a start to a process to find the interest rate for year one. Many students were
able to gain this mark using one of the examples given in the mark scheme.

The second mark is effectively for extracting the rate from the multiplier, and it was this that
many students struggled with. Many simply halved the multiplier rather than finding the rate first.

The third mark was for a complete process to find the value after two years. For the accuracy
mark, students were not penalised for incorrect money notation.




Paper 2H - Exemplar Question 5
Student Response A

9 Jean invests £12000 in an account paying compound interest for 2 years.

In the first year the rate of interest is x%
At the end of the first year the value of Jean’s investment is £12336

. . X
In the second year the rate of interest is E%

What is the value of Jean’s investment at the end of 2 years?
A Fiegt A
-Gh-lj—.-ne A = B gx an
2 11336 = 12000 = pw
fme = 11136

1LCo0o
~ 1. 01§
x =(1.028-1)x100

A
Secand Yo

.?..L— i - li /
L 7 A

= |-,

Aw= (2336 % 1. O\
= £IL50E T0 &)
¢ 1150830

(Total for Question 9 is 4 marks)

4/4

Examiner Comments

Here we have a perfect response, set out really well. The student has shown each step of the
problem clearly, stating all working clearly. They gain the first mark for dividing 12336 by 12000
to reach 1.028 (the division is sufficient for the mark).

The second is for then the process to get the interest rate from the 1.028. Again, the stated method
would gain the mark, as would the 2.8 with no method seen.

They have then correctly dealt with the remainder of the problem, by finding the rate for year
two, converting to a multiplier and then finding the product of that and 12336. The final answer is
correct.
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Paper 2H - Exemplar Question 5

Student Response B

9 Jean invests £12000 in an account paying compound interest for 2 years.

In the first year the rate of interest is x%
At the end of the first year the value of Jean's investment is £12 336

In the second year the rate of interest is %%

What is the value of Jean's investment at the end of 2 vears?

V,33¢x .y
J 0w “ =7 2,
J2,7€ ‘
12336 L o1d
1%
1 o O

ctFz?ow

{Total for Question 9 is 4 marks)

2/4

Examiner Comments

This student has started the problem well. They have gained the first process mark for finding the
multiplier for year one and then the second for getting as far as 2.8%. From here they find the rate
for year two as 1.4, but use it incorrectly, multiplying 12336 by 1.4 rather than 1.014 and so score

no further marks.
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Paper 2H - Exemplar Question 5

Student Response C

9 Jean invests £12 000 in an account paying compound interest for 2 vears,

In the first year the rate of interest is x%
At the end of the first year the value of Jean's investment {8 £12336

In the second year the rate of inlerest is -;- %

What i3 the value of Jean’s investment at the end of 2 years?

Vs Hu”r'r','.{-—
12334 /4 12000 = 028

12336 x f":':g - $3ko. 70l

JJ Rounded iaba Carrency
d £36p.70
£ 430070
{Total for Question 9 is 4 marks)

1/4

Examiner Comments

Here we have a fairly common response. The student starts well with a process leading to 1.028
and gaining the first process mark. However, rather than extract the 2.8% the student halves the
multiplier and uses that. This is obviously wrong and the response scores nothing after the first

mark.
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13

A, B, C and D are points on the circumference of a circle, centre O.
FDE is a tangent to the circle.

(a) Show that y—x=90
You must give a reason for each stage of your working.

Dylan was asked to give some possible values for x and y. (3)
He said,
*“y could be 200 and x could be 110, because 200 — 110 = 90
(b) Is Dylan correct?
You must give a reason for your answer.
(1)

(Total for Question 13 is 4 marks)

Examiner Comments

Part (a) of this question is looking for students to put together a chain of geometric reasoning,
including the use of circle theorems to show a given result. Part (b) is assessing the ability of
students to use geometric reasoning to agree or disagree with a statement. In part (a) students
used two or three different chains of reasoning to show the result. All methods required the use of
at least one circle theorem and a number of other geometric properties. Many students were able
to gain one mark for a first correct angle, but after that many struggled. The use of algebra rather
than specific numbers in the question proved demanding for many students. Many students were
able to access part (b) often by using angles in a triangle to state that Dylan was incorrect.




Question | Answer | Mark Mark scheme Additional guidance

13(a) Shown M1 for finding one missing angle Could be shown on the
e.g. BDE=y or ODE =90 or diagram or in working
ODF =90 or DBO =x

or BCD=180—-y or

(reflex) BOD =2y

Al for a complete correct method
leading to y —x =90

Cl (dep on A1) for all correct circle

theorems given appropriate for
their working

e.g. The tangent to a circle is
perpendicular (90°) to the radius
(diameter)

Alternate segment theorem

OR

Angle at the center is twice the
angle at the circumference
Opposite angles in a cyclic
quadrilateral sum to 180°

(b) Explana Cl for explanation

-tion e.g. No as y must be less than 180
as it is an angle in a triangle

Examiner Comments

Part (a) of this question offered a first mark that was accessible to many. This was often gained
for stating ODE = 90 or ODF = 90, commonly seen stated on the diagram. Others gained the
mark for giving BCD =180 —y

To gain the second mark the full chain of reasoning needed to be given and correct. The most
efficient method was to state BDE = y (using the alternate segment theorem) and ODE = 90
(using a tangent to a radius is 90) and therefore x = y — 90 which easily leads to the given result.
Others used the angle at the centre is double the angle at the circumference, along with the
isosceles triangle BOD. The final mark was a single communication mark for correctly stating all
used circle theorems.




Paper 2H - Exemplar Question 6

Student Response A

13

A, B, C and D are points on the circumference of a circle, centre 0.
FDE is a tangent to the circle,

(a) Show that y-x=90
You must give a reason for each stage of vour working.

> -y b . :
LB(D = 180~y sy oppol ‘,’f*‘&,’ %‘Jra,oﬂ goadnlidul

;080 = X Cbease 082 a5 oy aee bote il 2 20
i scoseles?
ya '309 - I’Jﬂ"jﬂ a‘m-u ‘*#ﬂ G M ﬂﬂf’#ﬂ 74 v M

the
800 = fo-x U W Lo S0 il g

Wothy Urunferec bt bow poik, o
L orger 6
S 180-y = 40 -x
Ifo- 90 = Y=k
Go = y-x @)
3/3
Dylan was asked to give some possible values for x and y.
He said,
*“y gould be 200 and x could be 110, because 200 — 110 = 90™
{b) Is Dylan correct?
You must give a reason for your answer.
Mae iy _rot_comul gt le lon e W0 g5 41430y
M [y LB comdt b peghin. X Pt be ley e 907
04 LODF = ?E", frd LOPB muk de ) e, n
(Total for Question 13 is 4 marks)
1/1
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Examiner Comments

Here we have a clear and excellent response. The students gains the first mark for BCD = 180 — y
stated in the first line. They then go on to complete a full chain of reasoning. In this response they
find a second expression for angle BCD using the isosceles triangle BOD and angles at the centre.
They then equate the two expressions and then rearrange to give the desired result. The final
mark is awarded as both circle theorems used are stated correctly. In part (b) they gain the mark
as using opposite angles in a cyclic quadrilateral.




Paper 2H - Exemplar Question 6

Student Response B

13

A, B. Cand D are points on the circumference of a circle, centre O.
FDE is n tangent to the circle.

(a) Show that y —x =90
You must give a reason for each stage of your working,

LBLD T 180-Y  —> arsle anges in gy lic quakialanl odd to 60
[ BDE: Y => angs pbtongnt aré equil bo opposite angleg in
triange

[ODE - 00" => odivs meets fangent ab A9’

L6097 ape T /RO 4 ﬁoDED
H - % + a0

9-—;::510 @

2/3
Dylan was asked to give some possible values for x and y.
He said,
“y could be 200 and x could be 110, because 200 — 110 = 90™
(b) Is Dylan correct?
You must give a reason for your answer,
Y5 in. o tniangle. and ongs. in. ¢ triadge..add to 167 SO
y.con . nob ke mae tn 1597 . Dg)m&nﬂmﬁ&f
{Total for Question 13 is 4 marks)
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Examiner Comments

In part (a) the student gains the first mark for either BCD = 180 — y or for BDE = y. The second
mark is awarded as they have a fully correct method linking the angles BDE, BDO and ODE. The
communication mark is not awarded however as the reason given for BDE = y is incorrect; it
should be the alternate segment theorem. The response given here for part (b) is correct and was
very commonly seen.




Paper 2H - Exemplar Question 6
Student Response C

13

A, B, C and D are points on the circumference of a circle, centre O,
FDE is a tangent to the ¢ircle,

{a) Show that ¥ —x=90

You must give a reason for each stage of yvour working.

WL .
£0DE b aqutl w 107 W b oad oy T

£ B W -y "\1*’5‘"“% Mﬁm n o LlaL‘liL Ml\ﬂﬁl‘ am 0 V8o,

1/3
Dylan was asked to give some possible values for x and y.
He said,
“y could be 200 and x could be 110, because 200 = 110 = 90"
(b) Is Dylan correct?
You must give a reason for your answer.
R A N R Ry 3
(1)
1/1

Examiner Comments

For part (a) M1 can be awarded for either ODE = 90 or for BCD = 180 — y. Both of these are
stated in the body of the working and correctly labelled on the diagram. Again, either is
acceptable. This student then doesn’t know how to carry the method through and stops, and
therefore scores no further marks. The response in part (b) was again commonly seen and was the
minimum accepted for the mark.
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14  The distance-time graph shows information about part of a car journey.

160
140
120

100

Distance travelled

(metres) 80

60
40

20

Time (seconds)

Use the graph to estimate the speed of the car at time 5 seconds.

(Total for Question 14 is 3 marks)

Examiner Comments

This was assessing content new to GCSE Mathematics. The question required the student to
understand that speed is the instantaneous rate of change on a distance-time graph, and that to
calculate this required a tangent to be drawn and its gradient calculated.

Many students simply read off the distance at time = 5 and then calculated distance divided by
time, and so scored no marks. A number of other students confused this with the other new topic,
finding distance by calculating the area under a velocity-time graph, and again scored zero.




Question | Answer | Mark Mark scheme Additional guidance

14 11-19 P1 for drawing a tangent to the
curve at time =5
P1 for process to find the Using their drawn tangent, e.g.
gradient, e.g. 70 + 5 change in y + change in x
Al (dep on 1 P1) for answer in Must come from gradient of a
the range 11 - 19 m/s tangent.

Examiner Comments

Failure to draw a tangent to the curve resulted in zero marks being scored. If the student drew a
tangent at the wrong time, for example time = 6, then they couldn’t access the first mark, but they
could access the second mark. The award of the final mark was dependent on a tangent being
drawn at the correct point on the graph.




Paper 2H - Exemplar Question 7

Student Response A

ld‘:ﬁe distance-time graph shows information about part of a car journey.

-+

16D

140 ,

120

Distance travelled
(metres)

=
'l'.*ql"'-u

20

o 1 2 3 4 5 6 7 8
Time (seconds)

Use the graph to estimate the speed of the car al ime 5 seeonds,

24, .
—5 =133

_T%:‘S v e T

{Total for Question 14 is 3 marks)

3/3

Examiner Comments

A tangent has been drawn at time = 5, so the first process mark can be awarded. The student has
then drawn a right triangle and correctly read off the height and base and used these in a
calculation to find the gradient of the tangent, so scores the second mark. The answer given is
within range so the accuracy mark is awarded.
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Paper 2H - Exemplar Question 7
Student Response B

14 The distance-rime graph shows information about part of a car journey.

L s

160 i

140 B+

Py SEARESASEA RS S ARCAR IERACEARES ERERSIFAL

100
Distance wavelled - -
(metres) -

a-._-‘_.

g & 8 B
A

fENns o S e EEmaE =am
5

L s

=]

cl
P2
e
£

Tirne {secotds)

Use the graph to eatimate the speed of the car at time 5§ seconds.

10— (O
-
:(OM/S*

(Total for Question 14 is 3 marks)

2/3

Examiner Comments

This student has clearly attempted to draw a tangent at time = 5, and so the first mark is awarded.
They have drawn a right triangle and correctly used it to calculate the gradient of their tangent
and so gain the second mark. Unfortunately, in the case the tangent isn’t sufficiently accurate and
leads to an answer outside the range given in the mark scheme which means the accuracy mark
cannot be awarded.
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Paper 2H - Exemplar Question 7

Student Response C

14 The distance-time graph shows information abowt part of a car jowrney.

160 |

140

120

100
Distancs travelled 80
(1etres)

3

20 : L
Ses

u: ||:
un:?a;slﬁ?s'

Time (seconds)

Use the graph to estimate the speed of the car at time 5 seconds.

0,3 (58,40

bd =%

- -'-‘% = €.3793 10345 g
Ge-b

[ — B'SE m/'s

(Total for Question 14 is 3 marks)

1/3

Examiner Comments

The student draws the tangent at the point time = 5 and so scores the first mark. The student then
choses points on the tangent, but in writing down these coordinates makes a mistake, (0, 3)
should be (3, 0). This means their calculation for the gradient is then wrong and no further marks

can be awarded.
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16 (a) On the grid, draw the graph of x*+)?=12.25

VA

(2)
(b) Hence find estimates for the solutions of the simultaneous equations
x2+y2=1225
2x+y=1
A3)

(Total for Question 16 is 5 marks)

Examiner Comments

This is assessing two main skills. In part (a) understanding of the equation of a circle, and in
part (b) the ability to solve simultaneous equations graphically.

Despite there being almost no working space in part (b) and the guidance in the question, a
significant number of students attempted to solve the equations algebraically. Students were able
to gain credit for this method. However, a number of students who chose an algebraic route failed
to get beyond the first mark.




Question | Answer | Mark Mark scheme Additional guidance
16(a) Correct B2 for a circle radius 3.5, center Circle could be drawn
graph (0,0) freehand as long as it
approximates to a circle
(B1 for a circle center (0, 0) of a
different radius, or for a circle
drawn of radius 3.5 center not
(0, 0) or incomplete correct
circle)
(b) x=2.0, M1 for 2x + y =1 drawn, or for
y=-29 correctly eliminating one
x=—12 variable,
y=33 eg. x>+ 1—4x+4x>=12.25 or
x2+(1—-2x)*=12.25
Al for the pair of x values, or the 2x +y =1 does not have to
correct pair of y values, or one be shown
correct pair of x/y values Use professional judgment
ft from (a) (dep on B1)
Al for both correct pair of x/y values, | Accept values given as
unambiguously matched coordinates.
ft from (a) (dep on B1) Check graph for answers

Examiner Comment:

Part (a) offered two marks to those who drew the correct circle. However, there were a number of
students who recognised that this was the equation for a circle, but were unsure of the radius.
Providing the circle drawn had a centre (0, 0) they were able to gain one mark. Circles drawn
“free hand” in part (a) were accepted as long as the intention was clear.

In part (b) the first mark was for drawing the correct graph of 2x + y = 1. There were the two
accuracy marks for the correct solutions. To get both marks the x and y vales needed to be
correctly and unambiguously matched.

Provided 1 mark was scored in part (a) there was a follow through in part (b) that covered all
marks. This meant a student who drew a circle with an incorrect radius in part (a) could go on and
get all three marks in part (b).




Paper 2H - Exemplar Question 8
Student Response A

16 (a) On the grid, draw the graph of x* = 3*= 12,25

Y
&
- 4
L _
n- :
N R
N ] - N -
R -4 -2 o =412 g § - :;:
T2 X ;
- ‘ﬁllq-z a3
: —4
- , S IRE LN Y R
(1)
2/2
(bl Hmuﬁné estimates for the solutions of the simultaneous equations
4 =1225
e+ry=1]
t:.;?':: ~Llx4
(3
3/3

Examiner Comments

matching the values and both accuracy marks awarded.

The circle drawn on the grid has centre (0, 0) and radius of 3.5 so both marks are awarded.

In part (b) the correct graph has been drawn on the grid so the first method mark can be awarded.
The student has then stated both solutions as coordinates. This was taken as unambiguously
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Paper 2H - Exemplar Question 8
Student Response B

16 {a) On the grid, draw the graph of x* -+ y* = 1225

}r“

-

gt h1s-3:35 @

212
b)Y Hence find estimates for the solutions of the simultaneous equations

£y = 1225
x+p=1
':ji-"‘:'._."'l:'l'l

T0 1L H=-1-24=3-3
: Lo 15 e T yr B o LN2YIR, X2 Y23

2/3

Examiner Comments
In part (a) the correct circle has been drawn and so both marks are awarded.

In part (b), it looks, at first glance, like the student has a fully correct response. The correct
second graph has been drawn and the first solution is correct. However, the second solution is
slightly wrong. It should be x = 2, y = =3, but the student has stated y = 3. This means the award
of just one accuracy mark.
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Paper 2H - Exemplar Question 8
Student Response C

16 (n} On the grid, draw the graph of x* +y*=12.25
Y

; {SRBEE :

r

e -‘

..!u-u
-

(2)
1/2

ib) Hence find estimates for the solutions of the simultaneous equations

4t = 1225 oy
xtyp=1

—l+'l-l

e
o= =24 gl

1/3

Examiner Comments

Unfortunately, despite stating the correct radius in the main body of working, this circle has a
radius of 3. However, the circle does have centre (0, 0) so 1 mark can be awarded.

In part (b) the correct second graph has been drawn so the first mark can be awarded. As one
mark was awarded in part (a), the follow through can be applied. However, the values given do
not follow from the circle drawn in part (a) so no further marks can be awarded.
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Paper 2H - Exemplar Question 9

Exemplar Question 9

Higher tier Paper 2
17

Frequency

density

0 10 20 30 40

Time taken (¢ minutes)

(a) Complete the frequency table for this information.

The histogram shows information about the times taken by some students to finish a puzzle.

50

Time taken (t minutes) Frequency

0<t<5 4

5<tg 15

15<t<25

25<t< 30

30<t< 50
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(b) Find an estimate for the lower quartile of the times taken to finish the puzzle.

................................. minutes
(2)
(Total for Question 17 is 4 marks)

Examiner Comments

Part (a) requires students to use a histogram to complete a frequency table. For those students
who understand histograms with unequal class intervals this is a straight forward question,
assessing the relationship between area and frequency.

Part (b) required an understanding of the lower quartile. Many students tried to find %4 of 50

rather than finding % or %




Question | Answer | Mark Mark scheme Additional guidance
17(a) 4,6,5,4 M1 for a correct method to find at least 2

frequencies from bars of different
widths,
e.g. 10 x 0.4 (=4),
10 X 0.6 (=6),
Sx1(=53),
20x 0.2 (=4)

Al cao

() 10 ME T gor 251 2 6) or 2 (=575
4 4

could ft from their table in (a)

Al for 10 or 9.375 Be aware of 10 coming

from incorrect working

ft does not apply to the
Al

Examiner Comments

In part (a) the method mark was available to those who could show a method to find two
frequencies (must be bars of different widths). A fully correct frequency table gained both marks.

In part (b) the first mark was for an attempt to find ”T” or % where the value of n could follow

through from their table in part (a) for the first mark only. The second mark was then for a correct
value, and the only 2 acceptable values were 10 (from using 23 +1) or 9.375 (from using 23).




108

Paper 2H - Exemplar Question 9

Student Response A

17 The histogram shows information about the times taken by some students to finish a puzzle.

'S
] 1 : :
- ; :
0.8 :
0.6 ¥
Frequency ; : ' :
M : 1 :
04 : : -*
03
(] SEEE-—
0 10 20 30 40 30 60
Time taken {f minutes) f—
{a) Complete the frequency table for this information. ‘LO"‘ T',':E
Time taken (¢ minutes) Frequency
O<is5 4
S 15 q_.
15 <1< 25 E'
25 < 130 t‘p‘
30 < 1 50

Fy

2/2
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Paper 2H - Exemplar Question 9

() Find an estimate for the lower quartile of the Gmes taken o finish the puzzle,

75
@ in koAl

L®= b Ly -2k

(Total for Question 17 is 4 marks)

2/2

Examiner Comments

A fully correct table in part (a) gains both marks. It was very common to see no working at all in
part (a). In that case two correct values would imply the award of the method mark providing the
bars with of a different width.

Part (b) shows the student calculate the lower quartile as the 6" value. They then find that this is
half way through the 5 to 15 bar and get the correct answer of 10.

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Mathematics
Exemplification of the Summer 2018 examination
© Pearson Education 2018

109



Paper 2H - Exemplar Question 9

Student Response B

17 The histogram shows information about the times taken by some stodents to finish a puzzle.

0.8
0.1
Frequency
dengity

0.4
0.2

]

0 10 20

L J

40 50 60

Tirnee takeen (r rimuies)

(ah Complete the frequency table for this informalion.

Time taken {f minutes) Frequeney
0<t<s 4
S<rgls " [0+ K &
15 <28 G 0wt
25 <t = 30 P x _
30 < 1< 50 4 B0

Fregany %xm

110

(2}

2/2

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Mathematics

Exemplification of the Summer 2018 examination
© Pearson Education 2018



Paper 2H - Exemplar Question 9

(b} Find an estimate for the lower quartile of the times mken to finish the puzzle.

'ﬂhl$mwm3 2 MU e 44 o 27 ke

£
?EEE = & ke

3 B Leain SCF LS

SR WAL

E“'t j"‘“’ ... minutes
(21

(Total for Question 17 is 4 marks)

1/2

Examiner Comments
The table is fully correct in part (a).

In part (b) the student has started correctly and found the value 6 from correct working. They
know which interval the 6% is in, but are unable to finish the question and so fail to gain the last
mark.
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Paper 2H - Exemplar Question 9

Student Response C

17 The histogram shows information about the times taken by some students to finish a puzzle,

&
1

0.8

0.6

Frequency

density

de 04

0.2

0 &

10 20 5 30 40 50 &0
Time taken (7 minutes)

(a) Complete the frequency able for this information,

Time taken (f minutes) Frequency
O<rx5 4
il 5t 1S +
¢
o© 15 <t 28 | 2=
ne®
W M =
€N )
st 30 < < 50 A
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(2)

1/2
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(b} Find an estimate for the lower quartile of the times taken to finish the puzzle,

-5)'0

r_.._—.—..-

O
<Cyv mA T2

2.5 +12.5: 8

23 e TONAUEES
()

{Tatal for Croestion 17 is 4 marks)

0/2

Examiner Comments

The students here has got one class width wrong (3™ bar) and used 20 instead of 10. This means
their table is not fully correct. However, there are still three correct bars with different widths so
the method mark can be awarded. It is worth noting that the working alone for these three bars
would have still gained the method mark.

In part (b) the students uses the upper value for time (50) rather than the total frequency, and so
scores no marks.




18

ABCDEFGH is a cuboid.

AB=7.3cm
CH=28.1cm
Angle BCA = 48°

Find the size of the angle between AH and the plane ABCD.

Give your answer correct to 1 decimal place.

(Total for Question 18 is 4 marks)

Examiner Comments

This question assesses the use of trigonometry (and possibly Pythagoras’s theorem) in three
dimensions. It can be completed using the standard trigonometric ratios, or using the Sine Rule.

Many students struggled to visualise the correct angle to find, and as a result they failed to gain
any marks. Others made incorrect assumptions, such as the base of the cuboid being a square.

Some students used methods that whilst being correct were not efficient, and included finding
values that were not necessary.




Question | Answer | Mark Mark scheme Additional guidance

18 39.5 P1 for a start to a process Must include correct
e.g., for a correct trigonometric values
statement,

e.g. sin 48 = 73 or cos42 = 73 or
AC AC

AC 7.3

sin90°  sin48°
OR angle CAH unambiguously
identified on a diagram
P1 for a complete correct process to find
AC,
7.3
sin 48°

7.3
=9.8..
cos 42° ( )

e.g. (AC=) (=9.8..) or

(4C=)

7.3
sin 48°

P1 for a correct statement using angle
CAH,

or (AC =) sin 90° x (=9.8..)

8.1
"9.8..."

OR+/8.1>+"9.8” (=12.7...)and

sinCAH  sin90

8.1 "12.7"

Al for answer in the range 39.5 — 39.51 If an answer is given
in the range but then
incorrectly rounded
award full marks.

e.g. tan(CAH) =

Examiner Comments

Due to the use of inverted commas around values in the mark scheme, each mark effectively
becomes dependent upon the previous one.

The first mark was for any correct trigonometric statement, this was typically one of the three
given as examples in the scheme. Many students who failed to score any marks did so because
they either tried to use Pythagoras’s Theorem as a first step and wrongly assumed BC was 7.3, or
they labelled their diagrams incorrectly.

This first mark could also be awarded to the student who completed no correct working, but was
able to identify correctly, and unambiguously the angle CAH on the diagram as the angle to be
found.

The second mark is for a complete correct process to find AC.
The third process mark was for using angle CAH in a correct trigonometric statement.

The final mark was for an answer in the given range. Premature rounding of values frequently led
to an answer outside the given range and thus the loss of the final mark.




Paper 2H - Exemplar Question 10

Student Response A

18 ABCDEFGH 15 & cubold.

—H
2.1
o
Af=T73cm
CH=Elcm
Angle BCA = 487

Find the size of the angle between AH and the plane ABCD,
Give your answer correct to 1 decimal place.

(1}
k L \Srﬁo (FH T°A
1.l S'.ﬂ'-iﬁ':ﬁ—-}
g - (&
h=13 H= 53 1ioRGak
. SN pe
oM
%ﬂ\ Wy Py Ty
Lo = &
e R AR Y L .42
[
D UL N
b1l

W= LG . 5ngu8 0
= "&ﬁ_!;

B PR
(Total for Question 18 is 4 marks)

4/4

Examiner Comments

A perfect response. The student has split the question into 2 steps of standard trigonometry. The
first to find AC and the second to find angle HAC.

Setting work out like this should be encouraged for benefit of the student. Here every step is clear

and each stage of working is shown. The drawing of separate triangles proved beneficial to
students.
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18 ABCDEFGH is a cuboid.

AB=713¢m
CH=8.1cm
Angle BCA = 48"

Find the size of the angle between A and the plane ASCD.
Give your answer comrect to | decimal place.

1]

_,_?.—%—-"" i Al
S a% oM

73 x BnA0 Q%23
T

=3%nQ0
7

Sind
[|nt
B

L4 xSHinAl
IR

7
atypr=c’ N

qq +8\ = ons "'Si.-.‘l[’qns')_!
Jams =17 = 34-8

............ ¥

(Total for Question 18 is 4 marks)

3/4

Examiner Comments

This student has used a different method to the previous one. Instead of using standard
trigonometry they have used the Sine Rule, which is perfectly acceptable.

They have correctly found AC so are awarded the first two marks.

Instead of jumping straight to find CAH, because they want to use the Sine Rule again, they need

to find AH, (labelled 4B on their diagram)

. This has been done correctly and they then use this

value correctly in a statement with CAH, which gains the third mark.

The issue with this response is the premature rounding of values; this has led to an answer outside
the given range which means the accuracy mark cannot be awarded.




Paper 2H - Exemplar Question 10
Student Response C

18 ABCDEFGH is a cuboid.

F (]
\'\\\ .
E ! -
(I
e !"‘
-
A%-l‘ﬁ-..“i_ﬂ
0 -
Aff =T 3cm
CH=E.lcm
Angle BCA = 48°

Find the size of the angle between AR and the plane ABCD.
Give your answer correct 1o | decimal place.

SOHOPHTOR

[ALS = Spf
Py p

Sk - 7.2
Hyp

Lnt&c 13 - S .¢

1/4

Examiner Comments

This student has started the problem well. They have correctly labelled the diagram with the
given values and drawn in the line AH. They have then written a correct trigonometric statement

to find AC (sin48 = %) and so gain the first mark. At this point the student cannot rearrange the

expression to find “Ayp” and so gains no further marks.
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19

Shape S is one quarter of a solid sphere, centre O.

4
Volume of sphere = 5W3 a
Surface area of sphere = 477> '

Shape S

The volume of S is 576 7 cm?

Find the surface area of S.
Give your answer correct to 3 significant figures.
Y ou must show your working.

(Total for Question 19 is 5 marks)

Examiner Comments

This question assesses the use of formulae for both the volume and surface area of a sphere in a
problem. The student had to use the given volume of the shape to find the radius, and then use the
radius to find the surface area. It was made more challenging by it being an unfamiliar shape, and
also with the volume given in terms of n. Many student s failed to use the " element to the
problem and then struggled to access the first two marks. Others dropped the & in their working
and had the same problem.

The second part of the problem however could be accessed even if the first two marks were not
awarded, and many more scored the third and in some cases the fourth mark.

It is worth remembering that the formulae for the volume and surface area of a sphere will always
be given and so need not be memorised. (However, formulae for the circumference and area of a
circle do need to be learnt).




Question | Answer | Mark Mark scheme Additional guidance
19 905 P1 for correct use of formula for the We do not need to see
volume of a sphere, what is in the brackets to
1 4 3 award this mark.
& 4 . 3 o The contents of the
(= 576m or 1809...) l;i)acket alone would score
OR 576x x 4 or 2304x or
7238...(= gx T X r)
P1 for a complete correct process to Could be shown in several
find r, stages
e.g.r=3Mor r=12 3M = 31728
\ 4 \ 4
P1 for a process to find the curved Radius used must be
surface area clearly identified as their
4% 77 [ra dius]2 radius of the solid
e.g.
4
(= 1447 or 452...)
OR the surface area of both flat
surfaces
X [radius]2
eg 2x—)
OR complete expression for the
total surface area
dzr’  7r’
e.g. +——Xx2o0e
4 2
Pl for process to find the complete
surface area
4x 7% [radius]2
e.g. + (2 x
4
X [radius]2
2
Al answer in the range 904.7 — 905 If an answer is given in

or 288n

(SCB2 for an answer in the range

358.1 -359.2)

the range but then
incorrectly rounded,
award full marks.

Examiner Comments

This mark scheme is effectively split into two parts. One dealing with volume and credited in the
first two process marks, and the other dealing with surface area and credited in the next two
process marks. To gain the first process mark, the student had to link either the formula for a

circle with % or the given volume with x4. Many student s struggled to do this correctly.




The second mark required all the correct processes from then on to find the value of 7. This level
of algebraic manipulation proved too difficult for many.

The second part of the mark schemes could be accessed by student s who failed to gain the first
two process marks, provided they stated their radius. If they did this and went on to use the value
of the radius correctly in a surface area calculation or calculations they could score one or two
marks. One mark was awarded when a partial surface area was found (either the curved surface or
both flat surfaces) or two marks for the complete surface area for their radius.




Paper 2H - Exemplar Question 11

Student Response A

1% Shape 8 is one quarter of a solid sphere, centre O,

Yolume of sphere = %.‘n‘"

Surface area of sphere = dar?

Shape 8§

The volume of 8 18 576x cm’

Find the surface area of 5.
Chive your answer cornect to 3 significant figares,
You must show your working,

Lx X734 3

y o3 12
H LG sagr
3

f/j_‘: CFE x3
V=3[ 1328
eV 2717
! 7
—X qTﬂ“l - Tr2

Iwrts vl w2
ga z

Sides <

.éj@ - Tﬂ"q' d—T“’i; -Z-r.]-l,,‘z_ qOS om?

(Total for Question 19 is 35 marks)

5/5

Examiner Comments

An excellent response. The student has started by multiplying the formula for volume by % to get a

formula for the volume of S. They have then equated this to 576n and followed all correct process to find »
and thus score the first 2 marks. The student has then found an expression for the both the curved surface
area and the two flat faces and combined them to give an expression for the surface area of S, and thus
score the 3™ process mark. This student has then correctly substituted their value of 7 into this expression
to gain the 4™ mark. Their answer is correct and in range so the accuracy mark is awarded.
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Paper 2H - Exemplar Question 11

Student Response B

19 Shape 5 is one quarter of a solid sphere, centre (0,

4
o | Volume of sphere = &7
! 3 i

| _——
| Surface area of sphere = 4z’ v

L

Shape S

The volume of % is 576 cm®

Find the surface area of 8.
Give your answer correct to 3 significant figures.
You must show your working,

-—%‘TT(“% - 576 77/

S -

o "g’rg 230

- 576 2301){?1*’5'3-‘3?25’
-1

3543

490w

(Total for Question 19 is 5 marks)

Examiner Comments

two marks.

find the areas of the two flat faces and so cannot access any further marks.

This response was typical of many student s, and shows where one error or omission can cost two
marks. The student has started with a correct expression for the volume of S (seen here in an
equation). They have followed all correct processes and arrived at » = 12 and so gained the first

In the second part of the problem the student has gained the 3™ mark as they have correctly
calculated the curved surface area for S. However, this student, and many others, failed to then
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Paper 2H - Exemplar Question 11

Student Response C

19 Shape S is one quarter of a solid sphere, centre .

Volume of sphere = %nr-‘

f
o,
Surface area of sphere = 4217 \

Shape S

The volume of 8§ s 576 cm?

Find the surface area of 5.
Give your answer correct to 3 significant figures.
You must show your working,

YTy s ek swr
4 F.T.f’s T 23048
(o= ) RLE

©J L
P (bt - ¢

RTRY <

TX e = LG 7
24T 76 eéool =] lesy.55¢¢9¢

=ty

(Total for Question 19 is § marks)

e’

2/5

Examiner Comments

Again, this student makes a good start to the problem. They start by forming a correct equation
for S and solve it successfully to find  and in doing so gain the first two marks.

However, when finding the surface area they make two separate errors. For the curved surface
area they fail to divide by 4 (thus finding the surface area of a full sphere) so cannot gain credit
for that. When dealing with the flat faces they use the formula for circumference rather than area,
so again are unable to be credited. No further marks are awarded.
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21

Jackson is trying to find the density, in g/cm?, of a block of wood.
The block of wood is in the shape of a cuboid.

He measures
the length as 13.2 cm, correct to the nearest mm
the width as 16.0 cm, correct to the nearest mm
the height as 21.7 cm, correct to the nearest mm

He measures the mass as 1970 g, correct to the nearest 5 g.

By considering bounds, work out the density of the wood.
Give your answer to a suitable degree of accuracy.

You must show all your working and give a reason for your final answer.

(Total for Question 21 is 5 marks)

Examiner Comments

This question assesses the understanding of bounds of accuracy. The question gives
measurements to differing degrees of accuracy and students have to find bounds. The next step is
to apply these bounds to a compound measure, and thus into a formula involving division, which
causes the next issue. Finally the bounds have to be used to find an answer to a suitable degree of
accuracy. In this case this is the highest degree of accuracy to which the upper and lower bound
for density agree.




Question | Answer | Mark Mark scheme Additional guidance

21 0.43 Bl for one correct bound for mass or Can work 1n any units
length

e.g. 1967.50or 1972.5 or 13.15 or
15.95 or 21.65 or 13.25 or 16.05 or

21.75

Pl for a correct process to find a bound | Accept volumes
for the volume, truncated or rounded to
e.g. 13.15 x 15.95 x 21.65 at least 3 sig fig

(= 454(0.925125))
or 13.25 x 16.05 x 21.75
(= 462(5.409375))

Pl for a correct process to find a bound | Accept densities
for density, truncated or rounded to
e.g. [mass LB] + “462(5.409375)” at least 3 sig fig

(=0.425(367755))
where 1965 < mass LB <1970

or [mass UB] + “454(0.925125)”
(= 0.434(3828506))

where 1970 < mass UB < 1975

Al for both correct bounds, Accept bounds
0.425(367755) and 0.434(3828506) truncated or rounded to
at least 3 sig fig

At this point correct
units must be used

Cl (dep on A1) for a correct statement on | Must be 0.43 not 0.4
degree of accuracy
e.g. UB and LB both round to 0.43 to

2 decimal places or 2 significant
figures

Examiner Comments

The first mark was for generating any one correct bound of either mass or length. The first process
mark is then for realising that volume is needed to find density, and for calculating one correct bound
for volume. Since either is acceptable it meant that the student who got one length bound incorrect,
could still score this mark

The third mark was for a process to find either the upper or lower bound for density. As can be seen
from the inverted commas, the volume used must have come from a correct process (effectively
making it dependent on the previous mark) but the mass could be incorrect provided it still sat in the
range given in the mark scheme. This meant that those who struggled to find the bounds for mass
could still potentially access three marks. The next mark is the accuracy mark for the question and
was for both correct bounds found. Notice these could have been rounded or truncated to 3 (or more)
significant figures.

The final mark was dependent on the award of the accuracy mark (so both correct bounds had to be
found) and was for a correct statement about accuracy.




Paper 2H - Exemplar Question 12

Student Response A

21 Jackson is rrying to find the density, in g/cm’, of & block of wood,
The block of wood is in the shape of a cuboid.

He measures 13.15<13-3<13. 25
the length as 132 cm, correct to the nearest mm
the width as 16.0cm, comect to the nearest mm 'S 9B « 1b < 10 O3
the height as 21, 7em, correct to the nearest mm. o b3 o). 3 < 2.5

He measures the mass as 1970, mmtmﬂwm&stjg.

VGRS o o VO gy
Byucu?duim h?};'n‘:la.wmkom l]:%enaitynfﬂw wood. low o

Give your answer to a suitable degree of accuracy. Fag e,

You must show all your working and give a reason for your final answer. " tgh g
Ty

1549 =i5.45xal.bS= FUDSLO . 25|25

r‘*ﬂ\uw&r Bound
UQEUM
T3 - 5 430 3328506 2 hgn

LG4SuyopaeEsees

9@ F,s ;
~ = .4 LS3e FASHL = 1oy
1L A9 xle OSRAIFS )

agree o 2 Signiconck
flg uren.

(Total for Question 21 is 5 marks)

5/5
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Examiner Comments

This student has started by correctly stating all bounds for length and mass at the top of the page.
Any one of these would be worth the first mark. Next the student has found the lower bound for
volume to score the first process mark. The denominator of the second fraction (finding the upper
bound for volume) is also sufficient for the award of the first process mark, we do not need to see
it evaluated. Either of the density calculations is sufficient for the award of the second process
mark. Both correct bounds are stated and correct and so the accuracy mark is awarded. The
student has then completed their response by finding the greatest degree of accuracy to which
these both agree and stated it, thus gaining the final mark.




Paper 2H - Exemplar Question 12
Student Response B

21 Jackson is trying to find the density, in g/em’, of a block of wood.
The block of wood is in the shape of a cuboid.

He measures
the length as 13.2cm, correct to the nearest mm
the width as 16.0cm, correct 1o the nearest mm
the height as 21.7 ¢m, correct to the nearest mm

He measures the mass as 1970 g, correct to the nearest 5 g.

By considering bounds, work out the density of the wood.
Give vour answer to a suitable degree of accuracy.

You must show all your working and give a reason for your final answer,

1225 £ 3 ¢3S uppe T
- . ¥
ISH5 ¢ [Ca C fG.of (325 rfe-of k2178 = abee 40T 3T en
e-BS ¢ 1 L s ltr bowmt  fwr Ve lp..u.'L:i"z':
V35 x 1597+ LY i
i & 1930 4 5
HETY 911 v bk fur [:Iu-:frl )
0135 o e
s 0.
4o 11 Y st
EM w T 1,5151'.5
= ﬁ-h_li I!fm.."

(FT X T

C-h25 ¢ b ¢ by

[:IMJ'.'& = @hlas J;c...'f
a5 Lha b "'"g""‘"‘ beliaca o wee bl
et g & r&"-ﬁ'-ﬂw‘j"‘w?&

l‘flL.l. A oemgy

(Total for Question 21 is 5 marks)

4/5
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Examiner Comments

Much like the previous student, this student has correctly stated all the bounds for length and
mass (down the left of the page). Again, any one of these would score the first mark. This student
has then found both correct bounds for volume to score the first process mark, and then both
bounds for density to score the second process mark. Both bounds are stated correctly to 3
significant figures which is sufficient to gain the accuracy mark. Unfortunately though, the
student has then found the mid-point of the two bounds rather than looking at rounding and so
cannot be awarded the communication mark.




Paper 2H - Exemplar Question 12

Student Response C

21 Jackson is trying to find the density, in gfem?, of a block of wood.
The bleck of wood is in the shape of a cubold.

He measures

a1 13.2 ¢m, correct 1o the nearest mom
as 16.0cm, correct to the nearest mm a
the as 21.7cm, correct to the nearest mm f\b 243

He measures the mass as 1970 g, correct to the nearest 5g. (3 T

By considering bounds, work out the iy of the wood.
Give your answer to a suitable degree of accuracy.

You must show all your working and give a reason for your final answer.

f%-lﬁwli‘?S x 2. 6S < AR ta

(& €S /4SUedzs (25 0.4z 100z

e e = =
W,

[2.2% x 603 Xx2l- 55U 2S5 WO a33s

1025/ 4625 %Oq3 5= O U2 6A2T205G4

(Total for Question 21 is § marks)

2/5

Examiner Comments

This response starts well. They have found both correct bounds for volume, stating their
calculations, and thus score the first two marks. Unfortunately, when calculating density they
have made an error. Rather than finding UB/LB and LB/UB this student has found UB/UB and

LB/LB and thus cannot be awarded any subsequent marks.
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3

Here is a trapezium drawn on a centimetre grid.

On the grid, draw a triangle equal in area to this trapezium.

(Total for Question 3 is 2 marks)

Examiner Comments

This question assesses whether students know and can use the formulae for the area of a triangle
and the area of a trapezium. It is expected that students will use the formula for the area of a
trapezium to work out the area of the given shape and record their working. They are then
expected to work out the dimensions of a triangle with the same area and draw it on the grid
provided. Students who do not know the formula for the area of a trapezium might alternatively
split the shape into two (or more) triangles. Weaker students might count squares. These students
are less likely to obtain a correct value for the area.




Question| Answer | Mark Mark scheme Additional guidance
3 Triangle M1 | for a complete method to find area | The value for the area of the
of area of trapezium trapezium must be clear for
18 e %(2 17y x 4(=18) the ft to be checked.

OR for a triangle drawn of area 36
OR for a triangle that would give

an area ft their area of trapezium

Al | for a triangle drawn of area 18 Accept use of dimensions

e.g. base = 6, height = 6 or
base =9, height =4

that are not whole numbers
as long as the intention is
clear

Examiner Comments

Students are credited the first mark for recording a correct method for finding the area of the
trapezium. The correct value, 18, is enough evidence of this as long as it is clearly linked to the
trapezium. The method mark can also be awarded where it was not possible to award the mark for
a correct method to work out the area of the trapezium but the student has gone on to draw a
triangle for their stated area. For example, this could be awarded where a student has written
“area of trapezium = 16” without working then draws a triangle with area 16 cm?.

The second mark can only be awarded for a triangle with area 18 cm?.




134

Paper 3H - Exemplar Question 1

Student Response A
3 Here is a trapezium drawn on a centimetre grid.
=N
™
\ N
\ S
N
b
On the grid, draw a triangle equal in area to this trapezium.
L (24 8 2 Gt
Z
ARGV IR Ok
Z
(Total for Question 3 is 2 marks)

2/2

Examiner Comments

This is a perfect solution. The correct area is clearly shown and a triangle with base length 6 cm

and vertical height 6 cm is drawn. It is likely the student has multiplied 18 by 2 and then used 36
= 6 x 6 before drawing their triangle.
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Paper 3H - Exemplar Question 1
Student Response B

3 Here is a trapezium drawn on a centimetre grid.

“ 14

W

On the grid, draw a triangle equal in area to this trapezium.

6x4= 24 1Al 213
A L

x A xT

bxh <435L
4N
¢ 9

(Total for Question 3 is 2 marks)

1/2

Examiner Comments

This student has a correct answer for the area of the trapezium (18) but then makes an error when
multiplying this by 2 to get 32. This should be avoidable in a paper where a calculator may be
used. The accuracy mark cannot be given for an incorrect triangle.
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Paper 3H - Exemplar Question 1
Student Response C

3 Here is a trapezium drawn on a centimetre grid.

™.
\ N
\ \\ —;ch-bxk
R
23
\-\\
_\\ |
\ 1 a%ead
N
On the grid, draw a triangle equal in area to this trapezium.
Z(asw) xh
S 2x A

= 2% et

(Total for Question 3 is 2 marks)

0/2

Examiner Comments

A correct formula has been written down but then it has been used incorrectly to find the area of
the trapezium. If the student had then drawn a triangle of area 28 cm? they could have been
awarded one mark. Unfortunately, they are mistaken in thinking the triangle they have drawn has
area 28 cm? so no marks can be awarded.
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Exemplar Question 2
Higher tier Paper 3

There are some counters in a bag.
The counters are red or white or blue or yellow.

Bob is going to take at random a counter from the bag.

The table shows each of the probabilities that the counter will be blue or will be yellow.

Colour red white blue yellow

Probability 0.45 0.25

There are 18 blue counters in the bag.

The probability that the counter Bob takes will be red is twice the probability that the
counter will be white.

(a) Work out the number of red counters in the bag.

4)
A marble is going to be taken at random from a box of marbles.
The probability that the marble will be silver is 0.5.
There must be an even number of marbles in the box.
(b) Explain why.
(1)

(Total for Question 6 is S marks)

Examiner Comments

Part (a) of this question tests a student’s knowledge that the probabilities of an exhaustive set of
outcomes sum to one, together with aspects of ratio, for example the ability to interpret a
multiplicative relationship as a ratio. Students need to find that the probability that a counter
taken will be either red or white is 0.3 then divide this in the ratio 2 : 1 to find that the probability
of taking a red counter is 0.2. To find the number of red counters in the bag they will need to
calculate the total number of counters in the bag or use the probability that a blue counter is taken
(0.45) together with the stated number of blue counters in the bag (18). As there are 3 process
marks available, students should write down each stage of their working clearly in case they
make errors in working out their calculations.

Part (b) of the question requires the student to assess the validity of an argument and to make a
clear and complete statement using the fact that 0.5 multiplied by an odd number will not give an
integer. Students need to avoid vague (and incorrect) statements such as “you cannot find half of
an odd number”.




Question| Answer | Mark

Mark scheme

Additional guidance

6(a) 8 P1

P1

P1

Al

(b) Explana Cl
-tion

for process to find sum of unknown
probabilities,

e.g. 1-045-0.25(=0.3)

or to find the total number of
counters in the bag,

18
0. 1S (=40
& o5 010

OR to find the number of yellow

0.25
counters, e.g. x 18 (=10
& a5 1BC10

for process to find P(red) = 0.2 oe
or P(white) = 0.1 oe

OR for process to find the total
number of red and white counters,

eg “40”—18 —“10” (=12)

or for process to derive an equation

in x,

e.g. 2x +x=1-0.45-0.25

or 2x +x=%“03"orx=0.1

for a complete process to find the

number of red counters,

2x0.1
0.45

e.g. 18

0]’ g X L‘12”
3

0.2
0.025

or 0.2 x “40” or

cao

for explanation

e.g. 0.5 multiplied by an odd
number will never be a whole
number, for half of a number to be
an integer that number must be
even, you can’t have half a marble

Award mark for any two
probabilities given that
sum to 0.3 e.g. given in the
table.

Award P2 for P(red) or
P(white) (could be shown
in table)

Equations could be given
as written statements or
working but must be fully
equivalent.

Examiner Comments

Part (a) Students often put the probabilities found into the table so this should be given due credit.

Give the first mark if the two probabilities of taking a red counter and taking a white counter add
to give 0.3 — this may be seen in the table. Award the second mark if the two probabilities (0.2,
0.1) are correct. The third mark can only be awarded for a complete process to find the number of
red counters.

Part (b) Examples of acceptable statements in part (b) include

“0.5 multiplied by an odd number would not give a whole number”

“only even numbers when divided by 2 will give a whole number”

Students are expected to refer to whole numbers (or integers) in their explanations.




Paper 3H - Exemplar Question 2
Student Response A

6 There are some counters in a bag,
The counters are red or white or blue or yellow.

Bob is going to take at random a counter from the bag.
The table shows each of the probabilities that the counter will be blue or will be yellow.,

Colour red white blue | yellow

Probability | (-7 | ©'\ | 045 | 025

There are 18 blue counters in the bag.

The probability that the counter Bob takes will be red is twice the probability that the
counter will be white.
(a) Work out the number of red counters in the bag.

Aﬂqd

CLusS+625 = O-F

Pred)) = T P (W)

Rk - 2o P(Red) = 97
Wiiee = < p(_UHﬂﬁ-‘:‘? O -
22 O3 118 2 Q0= Wk H o
- - o-LS coum¥ers
o - 0-2 »040=- €
(4)
4/4
A marble is going to be taken at random from a box of marbles.
The probability that the marble will be silver is 0.5
There must be an even number of marbles in the box.
(b) Explain why.
an odd pumber  cont o‘nmf#b,;_?.
(1)
(Total for Question 6 is 5 marks)
1/1
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Examiner Comments

A perfect though not very common approach to part (a) which uses the number of blue counters
and the probability of taking a blue counter to work out the total number of counters.

The mark is scored in part (b) as the statement clearly implies there must be an even number of
counters because an odd number divided by 2 will not give an integer.




Paper 3H - Exemplar Question 2

Student Response B
6 There are some counters in a bag.
The counters are red or white or blue or yellow.
Bob is going to take at random a counter from the bag.
The table shows each of the probabilities that the counter will be blue or will be yellow.

Colour red white blue | wvellow

Probability | © - 2_[C5. \ | 045 | 025

There are 18 blue counters in the bag.
The probability that the counter Bob takes will be red is twice the probability that the

counter will be white,

(a} Work out the number of red counters in the bag.

O WS v a-3=06.3> G- G eS| 0.as
Ao aS . _

C 30 0. 0. 1S 28

SLZ AR TS
S+ a=Q =R

dv2z B
YR A

S¥RAT\O
ez B

T
2,

NO

i4)

3/4

A marble is going to be taken at random from :i
The probability that the marble will be silver is 0.5

There must be an even number of marbles in the box.

T
(Total for Question 6 is 5 marks)

0/1
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Examiner Comments

In part (a) the student works out the number of counters of each colour by using a ratio approach.
The working is fully correct. However, the number of red counters is not clearly indicated and so
the final mark cannot be given. Instead the student has written the total number of counters on the
answer line.

The student has not said enough in part (b) to score the mark. If they had continued their
explanation by stating that when you multiply any (whole) number, odd or even, by 2 you get an
even number the mark could have been awarded.




Paper 3H - Exemplar Question 2

Student Response C

6 There are some counters in a bag.
The counters are red or white or blue or vellow.

Bob is going to take at random a counter from the bag.
The table shows each of the probabilities that the counter will be blue or will be vellow.

% Colour red white blue vellow

Probability 045 | 025 5

There are 18 blue counters in the bag.

The probability that the counter Bob takes will be red is twice the probability that the
counter will be white,

(a) Work out the number of red counters in the bag.
0-4s40-25=0'7
-7
(= 1w (bx— = % &

Zwaw=0"7
Sw=07

T _~. 2 av= L
O7T -p2883 xZ2=Y 3

(4)

0/4

A marble is going to be taken at random from a box of marbles.
The probability that the marble will be silver is (.5

There must be an even number of marbles in the box.
(b) Explain why.

Because. e prubab, fﬁ d i+ bem &?Jw. N
s hlt e dwae (SO, YO)

0/1
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Examiner Comments

In part (a) the student has added the two probabilities given in the table but has divided this in
the ratio 2: 1 instead of subtracting from 1 first to get the total probability of taking a red or white
counter. No marks can be awarded.




Exemplar Question 3

Foundation tier/Higher tier Paper 3

ABCDE is a pentagon.
A
E B
115°
=
D C

Angle BCD =2 x angle ABC

Work out the size of angle BCD.
You must show all your working.

(Total for Question 8 is 5 marks)

Examiner Comments

This question assesses the ability of students to make and use connections between different parts
of mathematics. The areas that are linked in this question are the sum of angles in a polygon and
expressing a multiplicative relationship between two quantities as a ratio or fraction. Students
may also choose to solve the problem by formulating and solving an equation.

Students should show all their working and in particular whether they are considering the sum of
the interior angles of the pentagon or the sum of the exterior angles of a polygon.

A common misconception seen in the responses from less able students was that the sum of the
interior angles of a pentagon is 360°. Some students made false assumptions such as AB = CB,
angle BAC = angle BCA or angle BAC = angle CAE




Question| Answer | Mark Mark scheme Additional guidance
8 140 P1 for complete process to find sum | Must be a complete process

of the interior angles of a that could lead to a figure of
pentagon 540 if that process is
e.g. (5-2)x 180 evaluated incorrectly
or exterior 360 ~ 5 =72, interior
180—72=108, 108 x 5
or
for complete process to find sum
of the exterior angles of the
pentagon
e.g. (180 — x) + (180 — 2x) +
(180 — 125)+ (180 — 115) +
(180 — 90)

Al for sum of interior angles is 540 360 must be identified as
or the sum of the exterior
for sum of exterior angles is 360 | angles

P1 for start to process to find angle Award provided [angles in
ABC a pentagon] is greater than
e.g. [angles in a pentagon] — 115 — | 400
125-90 (= 210) Algebraic route needs to
or 115+ 125490+ x + 2x = show both sides of the
[angles in a pentagon] equation.
or (180 — x)+ (180 — 2x) + LHS of equation may be
(180 — 125) + (180 — 115) + simplified
(180 — 90) =360

Pl for process to find angle ABC Award if 70 is given for
e.g. “210” + 3 (= 70), “210” either ABC or BCD on the
divided in the ratio 2 : 1 diagram
or for process to find angle BCD

2
e.g. — x“210”
=3

or for 3x =“210” or —3x =—210”

Al cao Award marks for 140 on the

diagram with working and
not contradicted by the
answer line. Award 0
marks for 140 without
working.




Examiner Comments

The most common correct approach to this question is by using the sum of the interior angles. A
student clearly showing this is 540° scores the first 2 marks.

The third and fourth marks are awarded for using the sum of the interior angles and the known
angles to find the sum of angles ABC and BCD and then divide this in the ratio 1 : 2. Student s
can be awarded these marks if they clearly indicate what value they are using for their interior
angle sum and this value is greater than 400. These marks are not dependent on the first two
marks. This is indicated by the use of square brackets in the mark scheme.

The final mark is for a correct answer.




Paper 3H - Exemplar Question 3

Student Response A

8 ABCDE is a pentagon,

! fox./

D S ) C

Angle BCD = 2 = angle ABC

Work out the size of angle BCD.
You must show all your working,

S gded

(n~ 2)x (50
(5,2);\530 - 540
SHO (15 125 =90 2(0

BeDt ABe = «t2x =%

S = 210
¥ = 70

ﬂ(,f-fi@

(Total for Question 8 is 5 marks)

5/5

Examiner Comments

A perfect and well-presented response. The student uses a simple algebraic approach to divide
210 in the ratio 1:2. The diagram is annotated to support their working.

148 Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Mathematics
Exemplification of the Summer 2018 examination
© Pearson Education 2018



Paper 3H - Exemplar Question 3

Student Response B
B0 xBC
S

Z N-2 X 180
5-2 X 180 = TGO

|15 4\ +A0 = 30
TUWO —330 = 220

2110 3 = 13.3
123.3 x2 = 146.6

|46 .6 . .~

(Total for Question 8 is 5 marks)

4/5

Examiner Comments

This student shows fully correct processes but makes one arithmetic error. Their written working
is clear and the first 4 marks are awarded. Note that though the student has omitted brackets in
their working to find the sum of the interior angles, their intent is clear and this is confirmed by
the correct value, 540.

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Mathematics 149
Exemplification of the Summer 2018 examination
© Pearson Education 2018



150

Paper 3H - Exemplar Question 3

Student Response C

8 ABCDE is a pentagon.

40
<

D £ C

\} i
Angle BCD =2 x angle ABC q_j"

Work out the size of angle BCD.
You must show all your working.

o
© - &) .
1S + 125+ 90 +2x+3C = 360
33©+3)C .:560_
— 22 - 32350
Axe= 30

«

— 3
~ =10

ReD>2X 104x2:=20

(Total for Question B is 5 marks)

0/5

Examiner Comments

The student makes a good start by formulating an expression for the sum of the interior angles. If
this expression had been equated to a total angle greater than 400°, the student could have been
awarded the third and fourth marks. Unfortunately, the student uses “360” for the sum of the
interior angles.
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Exemplar Question 4
Higher tier Paper 3
In 2003, Jerry bought a house.

In 2007, Jerry sold the house to Mia.
He made a profit of 20%

In 2012, Mia sold the house for £162 000.
She made a loss of 10%

Work out how much Jerry paid for the house in 2003.

(Total for Question 11 is 3 marks)

Examiner Comments

This question assesses the ability of a student to translate a problem in a real context into a series
f mathematical processes. The student is required to find the original cost of a house prior to it
being sold twice over a period of time. This type of problem is often referred to as a reverse
percentage problem.

Students are expected to be able to relate a profit of 20% to the multiplier 1.20 and a loss of 10%
to the multiplier 0.9 then solve the problem by dividing 162,000 successively by 0.9 and 1.20

Students often mistakenly believe that to find the price paid for the house in 2007 before a 10%
loss is made can be done by adding 10% (equivalent to multiplying by 1.10) to the value of the
house when it was sold in 2012. Similarly, they believe that to find the price the house was
bought for in 2003 they can subtract 20% (equivalent to multiplying by 0.80) from the price it
was bought for in 2007.




Mark scheme

Question | Answer | Mark Mark scheme Additional guidance
11 150 000 P1 for process to find cost in 2007,
e.g. 162 000 + 0.9 (= 180 000) oe
P1 for process to find cost in 2003, Award 2 marks for
e.g. (cost in 2007) + 1.2 (= 150 000) oe | 162 000 + 1.08 oe
Al cao

Examiner Comments

Marks are awarded in this question for a fully correct process at each stage. The first stage,
working from the value of the house in 2012 to the value of the house in 2007 can only be
awarded for 162,000 + 0.9 or equivalent. The second mark is not dependent on the award of the
first mark and is for using a correct process (=1.2 or equivalent) with their 2007 value. This is
indicated by the use of square brackets on the mark scheme. For example, the response
16200 x 1.10 = 178,200 followed by 178,200 + 1.2 = 148,500 scores PO, P1, A0.




Paper 3H - Exemplar Question 4

Student Response A

11 In 2003, Jerry bought a house,

In 2007, Jerry sold the house to Mia.
He made a profit of 20%

In 2012, Mia sold the house for £162 000
She made a loss of 10%
Work out how much Jerry paid for the house in 2003

162,092 = 0.4z 190 ooo

o ?Fa =
' - |-1=]h}aua

_E]F.:;aﬂw

g 15a0ap

(Total for Question 11 is 3 marks)

3/3

Examiner Comments

This response shows a fully correct, concise and clear sequence of processes leading to a correct
answer by using the multipliers 0.9 and 1.2
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Paper 3H - Exemplar Question 4

Student Response B

11 In 2003, Jerry bought a house,

In 2007, Jerry sold the house to Mia.
He made a profit of 20%

In 20112, Mia sold the house for £162 000
She made a loss of 100

Work out how much Jerry paid for the house in 2003

(6 L0CO = QO /.

& 2000
Qo

| BOOO = \107.

X\Qo = \BOCoO

\ oo
1.0

%100

£ \ 2000 ...

(Total for Question 11 is 3 marks)

2/3

Examiner Comments

Note that “+ 0.9” may be shown as “+ 90 and “x 100” and “+ 1.2” may be shown as “+ 120" and
“x 100”. This response uses this approach and the only error is an incorrect evaluation of the first
stage calculation. This error, probably due to a lack of care or checking when using a calculator,
means that the accuracy mark is not awarded.
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Student Response C

11 In 2003, Jerry bought a house.

In 2007, Jerry sold the house to Mia.
He made a profit of 200

In 2012, Mia sold the house for £162 000
She made a loss of 10%

Work out how much Jerry paid for the house in 2003

g

Paper 3H - Exemplar Question 4

\©@7: o¢ W6T,002 = wioe

L0 O & ¢ rae - \FELoo
3.‘1‘.‘ 5#".!& _ku-\"‘"-ﬂ‘..r

'y house oo Mia cor 1FEB20o

20 7. °F \?B,20a . L3cye

\?% -

, Lo = AN T V41 c o
£ \hesce

(Total for Question 11 Is 3 marks)

0/3

Examiner Comments

This response illustrates a classic error seen in this type of problem. The student mistakenly
thinks that to reverse a percentage loss of 10%, they can add 10% and to reverse a percentage
gain of 20% they can subtract 20%. This crucial misunderstanding means the student cannot be

awarded any marks.
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Exemplar Question 5
Higher tier Paper 3

12 The graph shows the volume of liquid (L litres) in a container at time ¢ seconds.

16
14
12

10

Volume
(L litres)

o0

0 1 2 3 4 5 6 7 8

Time (¢ seconds)

(a) Find the gradient of the graph.

)
(b) Explain what this gradient represents.

(1)
The graph intersects the volume axis at L =4
(c¢) Explain what this intercept represents.

(1)

(Total for Question 12 is 4 marks)




Examiner Comments

This question assesses the ability of students to calculate the gradient of a straight line in a real
life context and to interpret it as a rate of change. It also requires the student to explain what the
point where the straight line intersects the y-axis means in the given context.

Students should show their method for finding the gradient, for example by drawing a triangle on
the line and marking in the values for the “increase in y” and the “increase in x” before showing
the division of one by the other to find the gradient.

A common error is for students to ignore the scales used on the axes and find the gradient by
counting squares.

Some students might find it difficult to explain what the value calculated in part (a) represents
and/or not be able to interpret the gradient and intercept in the context given.




Question| Answer Mark Mark scheme Additional guidance

12(a) 1.5 M1 | for method to find the gradient of | Must see use of scales.

the line, e.g. %

Al | for1.50e
(b) Explanation | C1 | Explanation relating to rate of Ignore any quantities
change of volume with time, given.

e.g. rate at which the container Award the mark for an
fills or change in number of litres | explanation involving rate.
per second or number of litres
added per second

(c) Explanation | C1 | Explanation relating to volume
(amount) of liquid in the
container at the start

e.g. number of litres in the
container when ¢ =0,

amount of liquid in the container
to start with

Examiner Comments

In part (a) student s need to show they have a fully correct method to find the gradient using the
scales on each axis and not merely counting squares so for example 12 + 8 scores the method
mark but 6 = 8 will not. The accuracy mark is given for a correct answer only. Some student s
draw a triangle onto the line but use one which is too small or one where it is difficult to read off
exact values. These student s sometimes lose the accuracy mark because they do not get 1.5 or
equivalent.

For the explanations in parts (b) and (c) answers must be given using the context of the problem.
In part (b) the concept of a rate must be communicated and in part (c) the concept of volume “at
the start” is expected.




Paper 3H - Exemplar Question 5

Student Response A

12 The graph shows the volume of liquid (L litres) in a container at time ¢ seconds.

3

16 B ] T
14 |
12 4
10 et Iz
Volume - i
(L litres) 8 !
6
4 Kegek 4
2 7
0 - »
o 1 2 3 4 5 6 1 8
Time (r seconds)

(a) Find the gradient of the graph. L. L. .

(1% A":) 17 2.5
ax 8

o

212
(b) Explain what this gradient represents.
e may s s addd  woy secod  at o
(n
1/1
The graph intersects the volume axis at L = 4
(c) Explain what this intercept represents.
_______ AMs. 01 eflept. (€ie9ents . toe . volvume. . alceady. . iaside. tne
_ ax  the  start.
e SODEQANLY. .. PO .
(Total for Question 12 is 4 marks)
1/1
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Examiner Comments

A correct answer to part (a) is supported by clear annotation of the diagram together with clear
working.

“how many litres is added every second” is enough for the award of the mark in part (b) as the
student communicates the idea of a rate of filling the container. The second sentence gives
further evidence that the student has a clear understanding of what the gradient represents.

The statement given in (c) is also clear and in context so is awarded the mark.




Paper 3H - Exemplar Question 5
Student Response B

12 The graph shows the volume of liquid (L litres) in a container at time 7 seconds.

4
16 prr T

14

12

10

Volume
(L litres) T amw

=3

0 1 2 3 4 5 6 7 8
Time (7 seconds)

(a) Find the gradient of the graph.

{fo

o — B-& | . &
Fng® \ -
T o« -3 B N~

1/2

(b) Explain what this gradient represents.

0/1

Thr.gruph intersects the volume axis at L = 4
(c) Explain what this intercept represents.

11
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Examiner Comments

This response to part (a) reflects a clear understanding of how to find the gradient but a poor
choice of triangle which leads to an inaccurate value. 1 of the 2 marks is scored.

“litres per second” is a unit of measurement and although it reflects a rate there is no reference to
what is happening so the mark in part (b) cannot be awarded. The mark could have been given if
the student had written something along the lines of “how the container is being filled in litres per
second”.

In part (c) “starting volume” is just about enough to award the mark.




Paper 3H - Exemplar Question 5

Student Response C
12 The graph shows the volume of liquid (L litres) in a container at time  seconds.

&
16 .
4 ,I L
12 - e
10 f i T
Volume ] - .r 1 '
(L litres) 8 | -
6 FEE
| 11
4 —
o _.
) S jssssis
ol 1l : »
0o 1 2 3 4 5 6 71 8

Time (¢ seconds)

(a) Find the gradient of the graph.
10 006
* o2

0/2

(b) Explain what this gradient represents.
~The . sceepness. 6F . tne. . ofapn 18 LeS
0/1

The graph intersects the volume axis at L = 4
(c) Explain what this intercept represents.

s ( Lfmm’d Yok Yo e y{h\(.g:s w L Lunlw.«

/S (U
(1)

0/1
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Examiner Comments

This student starts well by drawing a triangle on their diagram but does not find the difference in
v values so cannot score any marks in part (a).

For part (b) the student s gives a general interpretation of gradient but does not relate it to rate of
change of volume. 0 marks scored.

In part (c) the student rephrases the information given and does not relate it sufficiently to the
context of the problem so cannot score the mark.




14

Exemplar Question 6
Higher tier Paper 3

There are 16 hockey teams in a league.
Each team played two matches against each of the other teams.

Work out the total number of matches played.

(Total for Question 14 is 2 marks)

Examiner Comments

This question assesses the ability of a student to use the product rule for counting in the context
of hockey teams playing each other in a league.

Students should show the calculation they carry out in order to get their answer or alternatively
their strategy. For example their systematic listing of pairings considered.

Students had to understand that they should only use pairings of two different teams and not
include pairings where they include the same team twice.

Most students found it difficult to understand how many pairings are needed so that each team
plays two matches against each of the other teams.




Question | Answer | Mark Mark scheme Additional guidance

14 240 M1 for start to method to find total Credit complete listing
number of matches, strategies

e.g. 16 x 15
or 16— 16
or 16 x 15 x 2 (= 480)
16x15
2

or

(= 120)

Al cao

Examiner Comments

The student needs to at least show the use of 16 multiplied by 15 (or equivalent) to score the first
mark. Final answers of 480 or 120 can be taken as sufficient evidence of this and score 1 mark.
To award the mark for a correct strategy communicated by for example listing pairs in a table, a
complete method must be seen.




Paper 3H - Exemplar Question 6

Student Response A

14 There are 16 hockey teams in a league.
Each team played two matches against each of the other teams.

Work out the total number of matches played.

'S
\6 % =\

L0 x1 = 240

(Total for Question 14 is 2 marks)

2/2

Examiner Comments

This fully correct response indicates that the student has calculated how many matches are played
if each team plays every other team exactly once then doubles it to get their final answer.
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Paper 3H - Exemplar Question 6

Student Response B

14 There are 16 hockey teams in a league.
Each team played two matches against each of the other teams.

2 |
1 j:rk out\t%f— tmsitl g_numbclr of matchfaplayad e 7 A S L S

'\ 2 3 Y 7‘8%[&\1\1‘3|‘+‘€|£
Vw2 -3
V=3 %
v 4 28
gLt 1S A\ 13 X\2++ 10+ 9 +8
V-1 7Y b +sH G+ T4
U |
- = V20 4ememononches plogeat
-
L= 173
-4 o
l: :: (Total for Question 14 is 2 marks)

1/2

Examiner Comments

A listing strategy is used and the answer 120 is awarded 1 mark. Without 120 seen, the sum of
the first 15 positive integers is sufficient to show a correct method to find the number of matches

if each team plays each other team once and so allow the award of the method mark.
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Paper 3H - Exemplar Question 6
Student Response C

14 There are 16 hockey teams in a league.
Each team played two matches against each of the other teams,

Work out the total number of matches played.

o teoms (b xlo= 256G

156 x2 =511

R W A

(Total for Question 14 is 2 marks)

0/2

Examiner Comments

This student has some idea of what to do but fails to realise that the 16 x 16 would include
pairings of each team with itself so no marks can be given.
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Exemplar Question 7
Higher tier Paper 3

15  The graph shows the speed of a car, in metres per second, during the first 20 seconds of a journey.

A
40
30
Speed
(m/s) 20
10
0 >
0 5 10 15 20

Time (s)

(a) Work out an estimate for the distance the car travelled in the first 20 seconds.
Use 4 strips of equal width.

....................................................... metres
A3)
(b) Is your answer to part (a) an underestimate or an overestimate of the actual distance
the car travelled in the first 20 seconds?
Give a reason for your answer.
(1)

(Total for Question 15 is 4 marks)




Examiner Comments

Part (a) of this question assesses the ability of students to relate the distance travelled to the area
under the graph and be able to find an estimate for this area. Students are told to use 4 strips of
equal widths; trapezia are not explicitly specified.

Part (b) of this question assesses the ability of students to evaluate the result they obtained in the
first part of the question and explain why their estimate of the area under the graph is an
underestimate or an overestimate.

It is expected that students will make a comparison between their estimate and the actual area
under the graph by considering the method they used in part (a) of the question.

Students need to show or explain clearly how they got their answer to part (a) and relate this to
their decision about whether their answer is an underestimate or overestimate. The use of the
diagram together with a linked explanation provides one way of doing this.

Some students tried to use an argument which suggested that the rounding of values taken from
the graph was justification for their decision when, in fact, they had used exact values in their
calculations.




Question| Answer | Mark Mark scheme Additional guidance
15(a) 488 to M1 for method to find area of one strip May use area of triangle
507 using trapezia, + area of rectangle for
e.g. % x 5% 22 (= 55) the seconfi, third and
fourth strips — lengths
or 1 x5x(22+28) (= 125) must be correct.
or £ x5 % (28 +32) (=150)
May use triangle for first
or £ x 5% (32+35) (=167.5) strip,
OR 1 x5x22
for a method to find an estimate for
the area using rectangles
e.g. 5x220r5x28 or5x32or
5x35
M1 for complete and correct method to
find the area using four strips,
e.g. % x5x22+ %X 5x May use triangle for first
strip
22+28)+ L x 5% (28 +32) + ’
(22+28)+ L x5 (28+32) L s
1 x5x(32+35)
or5x22 +5x28+5x%x32+5x35
Al for answer in the range 488 to 507
(SC B for using area under the
curve)
(b) Underes Cl (dep M1) for underestimate since
-timate parts not included below the graph
(support OR ft their method
-ed)

Examiner Comments

In part (a) students who gave an answer in the range given on the mark scheme were awarded full
marks. The use of rectangles for the four ‘strips’ was allowed but this frequently led to an answer
outside the range given in the mark scheme.

Note that at least 1 mark must have been given in part (a) before examiners can consider whether
the answer to part (b) is worthy of the mark available.

The answer to part (b) must be clearly linked and reach a correct decision of “underestimate” or
“overestimate” (or “cannot tell”) based on the method used in part (a). This must be supported by
a valid reason.




Paper 3H - Exemplar Question 7

Student Response A

15 The graph shows the speed of a car, in metres per second, aﬁnsmeﬂr}meuf
a journey.

'
40 , :
s HHHH :
] T _..:-"'" 8
30 . ;
Speed -
(mis) 20 | .
1
10 =
| | T
0 & : >
0 5 10 15 20

Time (5)

(a) Work out an estimate for the distance the car travelled in the first 20 seconds.
Use 4 strips of equal width.

(229 ) (o 22N )

){-L}\:mmﬁ YaN

;1{(0_*\0)\-\ - osean o A -

SO « |67-S <

1S+
0% |\ «47.5

3 3/3
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Paper 3H - Exemplar Question 7
(b) Is your answer to part (a) an underestimate or an overestimate of the actual distance

the car travelled in the first 20 seconds?
Give a reason for your answer.

under ehmode  Gs  the cusve
goes . Over e Imongle 6o beapez ums

(1)

(Total for Question 15 is 4 marks)

1/1

Examiner Comments

The student scores full marks in part (a) and so qualifies for examiners to assess part (b). The
reason given suggests that part of the actual area under the curve has been ignored and this is
evidenced by the diagram. 1 mark scored.
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Paper 3H - Exemplar Question 7

Student Response B
15 The graph shows the speed of a car, in metres per second, during the first 20 seconds of
@ journey,

'S

40
T
30
Speed -t -
(mvs) 20

i A

10 R
|
0 E 1 >
0 5 10 15 20
Time (5)
(a) Work out an estimaie for the distance the car travelled in the first 20 seconds.
Use 4 strips of equal width.
0 NIRRT =
\hﬁ w0 *\6 0
%85
3
213
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Paper 3H - Exemplar Question 7

(b) Is your answer to part (a) an underestimate or an overestimale of the actual distance
the car travelled in the first 20 seconds?
Give a reason for your answer.

........... oanBwed B an. ouereckivoke . becaose | golned My rescks

.&:mmp—.-. .....:al:utcnb.'.f‘hq. e Bdooue . B corved. Lna cpbﬁ.!: Qi Inscead)

Gij "-\D"'”q eous &k (

1/1

Examiner Comments
The student scores 2 marks in part (a) so part (b) is assessed.

In part (a) the student uses rectangles rather than trapezia; this allows the award of the method
marks but not the accuracy mark.

Considering the diagram and working for part (a), we can see that rectangles are used with
heights at the maximum y value for each strip. The student’s explanation, though a little crude,
describes the fact that the area of each rectangle overestimate the area of each strip. This is
enough to score the mark.
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Paper 3H - Exemplar Question 7

Student Response C
15 The graph shows the speed of a car, in metres per second, during the first 20 seconds of
a journey.
[ ]
40 , -
P r SRR A
i it | L
u T 1 ENE= aniE (N
30 :
Speed o T
(mis) 20 p ~ = smmm ns
ESEFdiees reaed g faan §=18 |
10 P + ]
SER3R: 538 §A3EE fanaR .
L ! ]
e dSah R
o ] ‘ : -
0 5 10 15 20
Time (s}

{a) Work out an estimate for the distance the car travelled in the first 20 seconds.
Use 4 strips of equal width,

L%mh}
q,‘.aﬂlf-Sij Xl

%D"m (13 LE L\ al

(O )
- 19 -~ L -
122\
’/:-{;""/

£64+2.94 %+330=03 65

6385

(3

.. MEres

1/3
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(b) Is vour answer to part (a) an underestimate or an overestimate of the actual distance
the car travelled in the first 20 seconds?
(Give a reason for your answer.

(1)

0/1

Examiner Comments
The student scores 1 mark in part (a) so the examiner assesses part (b).

In part (a) the area given for the first strip is correct but then an incorrect formula is used for the
area of all other strips so only the first method mark can be awarded.

The diagram and working seem to indicate that the areas used are a triangle and three trapezia so
the estimate would be an underestimate of the actual area. As the student has written
“overestimate” they cannot be given the mark in part (b).

Note that even if they had written “underestimate”, their reason is not acceptable as “rounding” is
not the reason the area is not exact. The student has failed to appreciate that some of the area
under the curve has not been included.




16

Exemplar Question 8
Higher tier Paper 3
The nth term of a sequence is given by an’?+ bn  where a and b are integers.

The 2nd term of the sequence is —2.
The 4th term of the sequence is 12.

(a) Find the 6th term of the sequence.

4)
Here are the first five terms of a different quadratic sequence.
0 2 6 12 20
(b) Find an expression, in terms of n, for the nth term of this sequence.

(Total for Question 16 is 6 marks)

Examiner Comments

This question assesses a student’s understanding of several topics within algebra using a context
involving quadratic sequences. Part (a) tests the formulation, solution and interpretation of two
linear simultaneous equations and part (b) tests finding the nth term of a quadratic sequence.

Part (a) tests the translation of a problem into a series of processes whereas part (b) tests a routine
procedure.

Many students do not identify the need to use the expression for the nth term together with the
given terms in part (a) to find the values of @ and b and then, in turn, use the expression to find
the 6™ term. Instead, students often found the difference between the 2™ and 4™ term (14) and
added this to 12 to find the 6™ term. These students wrote 26 as their answer.

In part (b) some students mistakenly use the second differences of 2 to write down 2»? as part of

their expression for the nth term.




Question| Answer | Mark Mark scheme Additional guidance

16(a) 42 P1 for process to find an equation
in a and b,
eg.ax2’+hx2=-2
(4a +2b=-2)

or ax4+hx4=12
(16a +4b = 12)

P1 for process to find a pair of Allow one arithmetic error in
simultaneous equations and elimination,
eliminate one unknown, eg 16a +8b=-8 and
e.g. 16a+8b=-8 and 16a+4b =12

16a + 4b = 12 and subtraction | l€ading to 4b =20 but no
or 16a+4b =12 and subtraction sign seen

8a + 4b = —4 and subtraction
Al for a=2and b=-5
Al cao

(b) n—n M1 | for correct method,
e.g. n’ seen as a term

Al for n*> — n oe

Examiner Comments

In part (a) the first mark required students to make substitutions to get at least one equation. The
equation does not need to be simplified for the award of this mark.

The second mark was awarded to students who had two correct equations and eliminated one
variable using a correct method. If the method shown was convincing the mark was awarded even
if the student had made an arithmetic mistake.

The third and fourth marks were for getting correct values for @ and b then use the correct
expression for the nth term to find the 6™ term of the sequence.

In part (b) sight of the term »? in the student’s answer is enough to give the method mark. This
mark is not awarded for a term in n*> which does not have a coefficient of 1. Any expression
equivalent to n* — n earns the accuracy mark.




Paper 3H - Exemplar Question 8

Student Response A

16 The nth term of a sequence is given by an® + bn where a and b are integers,
T —————— S ——

The 2nd term of the sequence is -2
The 4th term of the sequence is 12

(a) Find the 6th term of the sequence. 2 _ S\
QG e by -7 N
o «Tho=—" 2(6) -6
(Gey L=\
~ —27- %0
Ba 4.-‘7X:.61 - & =70
B th=-(
T = -0

b= <

(4)
414

{b) Find an expression, in terms of n, for the nth term of this sequence.

042r6| L« L0

——t e e
T & 6 %,

T % 7

Oq‘ 1{ 6| fZ{?U
nt | & 9 16

- — nl.—n
-1 =7, -3, -4 R

(Total for Question 16 is 6 marks)

212

Examiner Comments

This student follows the expected route to get an expression for the nth term in part (a) then uses
a substitution of n = 6 to find the correct answer, 42. The method of differences is clearly shown
in part (b) leading to a correct answer.
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Paper 3H - Exemplar Question 8

Student Response B

16 The nth term of a sequence is given by an® + bn where a and b are integers.

The 2nd term of the sequence is -2
The 4th term of the sequence is 12

(a) Find the 6th term of the sequence.

‘1(21) +b<?.) = -2 ° @-CL + 2b :-‘2)“‘"

ale?) s b(uW) = 12 (6a + kb=

_——-_’-'-_

L‘T%.»sb:—%’ 2 (6%) + -5(6)-
74

+ 4=\ 2
Lb=-20 7+ ~30 -

t@ 72-3Q = ﬁ

L.L.Q_-i—"'IO':"Z

f-a = 8

3/4
Here are the first five terms of a different quadratic sequence.
0 » 2 i 6 o 12 20
L’
(b) Find an expression, in terms o?n, for the nth ter%n of this sequence.
~J
l
nl
O 1 t w
SR U B
|1, .
U
4\
ntanal
(2)
(Total for Question 16 is 6 marks)
1/2
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Examiner Comments

A correct method in part (a) leads to a correct expression being obtained for the nth term. The
correct substitution is then used but an unnecessary arithmetic error in the last stage of the
working means the answer given is incorrect so the final accuracy mark cannot be given.

In part (b) correct second differences of 2 are obtained and the student deduces that one term in
the required expression will be n?. The student compares values of n? with terms of the sequence
but wrongly concludes that they need to add “n + 17 to »* in order to get a complete expression
for the nth term of the sequence.




Paper 3H - Exemplar Question 8

Student Response C

16 The nth term of a sequence is given by an® + bn where a and b are integers. -

The 2nd term of the sequence is -2
The 4th term of the sequence is 12

(a) Find the 6th term of the sequence.

Lot + T(1-aM)=-1
oont tlon = - 2 Nel+ L — VLt =—L

il -
o (Zat =12 7\ T
G v 2o T - =12 TE 2L

a_l.’l_’l-\-b'l?«"-' L |-t = b

USRS SIS

Lo’ + 12k = L2
1/4
Here are the first five terms of a different quadratic sequence.
0 2 6 1 20
(b) Fmdmnmommum?r'm of thi
T T2 =
H R
(2)
(Total for Question 16 is 6 marks)
0/2
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Examiner Comments

The second line in the working for part (a) shows a correct substitution so the first mark is given.
However, the next line shows an error and the second equation written down is incorrect so no
further marks can be scored.

In part (b) second differences are found but they are incorrectly used so the method mark cannot
be awarded.




18

Exemplar Question 9
Higher tier Paper 3

(a) Show that the equation x>+ x=7 has a solution between 1 and 2.

(2)
(b) Show that the equation x*+x=7  canbe rearranged to give x=</7—x
)]
(c) Starting with xo = 2,
use the iteration formula x,+1= /7 — x three times to find an estimate for a
solution of xX*+x=7
3)

(Total for Question 18 is 6 marks)

Examiner Comments

This question assesses the method to find approximate solutions to equations numerically using
iteration. In part (a) students are expected to construct a chain of reasoning to show an equation
has a solution between 1 and 2. This requires the student to substitute two values of x and explain
how their answers lead to the stated result. A common error was for students not to complete the
argument but to stop after the substitution.

The ability of students to rearrange an equation into a given form is tested in part (b). Most
students showed the critical intermediate step and so obtained the mark for this part of the
question.

Part (c) assessed whether students can use the iteration to find an estimate for the solution of the
equation. A common omission was for students not to write down the intermediate values of xi
and x2.




Question| Answer | Mark Mark scheme Additional guidance

18(a) Correct Cl for substituting both 1 and 2 into | All arithmetic shown must
stateme x* +x orinto x’ +x =7 be correct. Ignore any
-nt additional trials shown.

Cl for values 2 and 10 plus
explanation that these are above
and below 7, or for values —5 and
3 plus explanation that there is a
change of sign, thus implying a
solution lies between 1 and 2

(b) Correct C1 for correct algebraic
rearrang rearrangement
-ement
(c) 1.74 Ml for substitution of 2 into the x1=1.70997...
formula x2=1.74241...
e.g. A7-2 (=1.70997...) x3=1.73884...

Accept an accuracy of 2 dp
M1 for a substitution of xi to give x2 or more rounded or

(=1.74241..) truncated for values of
x1 and x2
Award the marks for 1.7 on
Al for answer in the range 1.738 to the answer line provided
1.74 correct iterations are shown

in the working space.

Examiner Comments

Students who substitute both 1 and 2 into either x* + x or x* + x — 7 are given the first mark in part
(a). They do not need to evaluate the expression correctly for the award of the first mark. The
second mark is for comparing correct values of the expression with 7 or 0 respectively leading to
a correct conclusion. A number of student s did not do this second stage convincingly.

Care needs to be taken to check student s write a correct intermediate step in part (b), for example
x> =7 — x, before the mark is awarded.

In part (c), correct values seen lead to the award of the marks but if correct values are not seen,
correct substitutions can lead to the award of the first two marks.




Paper 3H - Exemplar Question 9
Student Response A
18 (a) Show that the equation x* +x =7 has a solution between 1 and 2
PELR? \V
xy\="
B 2
Vyl=\o
¥} s wbehaeen 2 and O
bt (2)

212
(b) Show that the equation x*+ x =7 can be rearranged to give x= J7 - x
YOy =%
"\L?:r -7} -
‘:1_,:5&'} -
pe— M
1/1
(c) Starting with x, = 2,
use the iteration formula x,_ = 37 - x, three times to find an estimate for a
solution of x*+x=7
o = U2 2 V. 30495 959¢y
3 ~
SR U R R I TRV eT:
LT\ 3BFGASL
\ 2
3)
(Total for Question 18 is 6 marks)
3/3
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Examiner Comments

A clearly written and accurate answer with a well explained conclusion in part (a) is awarded full
marks. The rearrangement in part (b) is convincing and the values in part (c) are correct.

Note: that an accuracy of 2 decimal places or better is accepted in part (c).




Paper 3H - Exemplar Question 9

Student Response B

18 (a) Show that the equation x* +x =7 has a solution between | and 2

12 4 ~Ipz X=-5

3172 = lo x=-3

(2)

1/2

(b) Show that the equation x* +x =7 can be rearranged to give x = 47 - x
x> ff =F_ O
7r ,!,r"
> S 3.5?- -2¢ P

11
(c) Starting with x, =2,
"~ e the iteration formula x,, = 37— %, three times to find an estimate for

solution of x*+x=7
116:‘. 7. Z.i' = L?-o?? 1’5?42‘
X, = . Faluls802 X 2|, F#38540506
3 _ *
1, 1388k 450G + . F3884 qSc6 = Uy CICY 37
Cﬁ beg rowded
to #
____________ 6. 994 30%7
(3)
2/3
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Examiner Comments

A correct substitution of both 1 and 2 into a correct expression is made in part (a) but no
comparison of the values obtained with 7 is made and so the second mark is not given.

A correct re-arrangement in part (b) scores the mark available in this part of the question.

The student makes correct evaluations of x1, x2 and x3 but their final answer (6.99...) is not an
estimate for a solution so the third mark cannot be awarded.




Paper 3H - Exemplar Question 9

Student Response C
18 (a) Show that the equation x* + x =7 has a solution between | and 2
1541 = 2 LT 125 210101370
2* vr2 =10 1% - 013 2 60 77( 7
,'_15...-[-1-12-"\13 § (*'Tqa*f'."q =100 3&1"-('}
|- 9%+ 118 = T-6%2 =1
T AL o
1/2
(b) Show that the equation x*+ x =7 can be rearranged to give x = J7 - x
9
r L=z T
I’ L—-"L____A
A X
L = T-3 a)
11

(c) Starting with x, = 2,
use the iteration formula x =
solution of x* +x=17

9 =21

7 = x, three times to find an estimate for a

- 1.1 09978 947
llr%-luolﬂrz

il

o, - yar (. 2¢44210¢
3 Z

A-zraa zlof.
(3)

1/3
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Examiner Comments

A correct substitution of both 1 and 2 into a correct expression is made in part (a) and scores the
first mark but then the student uses a trial and improvement strategy to find an estimate for a
solution. The student does not link this to the conclusion required so cannot score the second
mark.

A correct re-arrangement is shown in part (b).

The student makes a correct evaluation for x1 to score the first mark. However, x2 and x3 are not
correct and there is no substitution shown so the second mark cannot be awarded. The value on
the answer line is incorrect so the third mark is not given. Note that the use of an incorrect ‘label’
(xo rather than x1) has been condoned by the examiner.




Exemplar Question 10
Higher tier Paper 3

19  Here are two right-angled triangles.

6x+5

4x -1 12x + 31

Given that
tan e =tan f
find the value of x.

Y ou must show all your working.

(Total for Question 19 is 5 marks)

Examiner Comments

This question assesses the ability of students to solve a mathematical problem by splitting it into a
series of processes then interpret the results in the context of the given problem.

The question is based on the trigonometry of a right-angled triangle but also involves the
formulation and solution of a quadratic equation.

Many students formulated an initial equation but could not deal with the algebraic fractions with
accuracy. Some students who successfully solved the quadratic equation failed to rule out the
negative solution and gave two values on the answer line despite the question asking “find the
value of x”.




Question | Answer | Mark Mark scheme Additional guidance
19 5 P1 for process to derive an equation
3 . X 6x+5
inx, e.g. =
4x-1 12x+31

P1 for complete process to remove Must be correct use of
fractions, brackets
e.g x(12x+31)=(6x +5)(4x — 1)

Pl for process to reduce to a Award for correct LHS
quadratic equation, only.
eg 12x*-17x-5=0

P1 for process to solve the quadratic | Award for correct LHS
equation by factorisation or use of | only.
quadratic formula, Accept substitution into the
e.g. (dx+1)Bx—5=0 formula;

C17£4(C17) — (4x12x-5)
2x12
Al f 5 Accept answers in the range
or3 oc 1.66 to 1.67 as equivalent

Examiner Comments

The first process mark is for forming a correct equation. This may be done in a number of ways,

for example by equating T and b+ .Note that some student s write
4x -1 12x+31
X o 6x+5 .
tan = tan . This is acceptable for the award of the first mark. The second mark
4x -1 12x+31

is given for dealing with the fractions and can be awarded without the expansion of the brackets.
The third mark is for reducing the equation to a correct quadratic equation in a form ready to
solve, ie with all terms on one side (though the absence of “= 0” does not prevent the award of
the mark). The fourth mark is for a correct factorisation or for correct substitution into the
formula. In the case of using the formula, examiners accepted (—17)* or —17% or 172 as the first
term in the discriminant.

. .. .5 .
For full marks student s must give only the positive, correct solution P as their final answer.




Paper 3H — Exemplar Question 10

Student Response A

19 Here are two right-angled triangles.

6x + 5
n ¢ | d
4x -1 12¢ + 31
Given that
tan e = tan f
find the value of x.
You must show all your working,
Foone = X
“x -
XONnf= ex«5
177+ 5\
1227 4 By = (bx+5Xux-1)
1451 = 24x?-bx120x-5 e
Oz 12x"-\Fx -5 R
3 10
x4 - 10 -5 =0
2o (UT+1) S Ux )= 0
(3r-5)(4x+1)=0
51:5 qx-'-"‘ 5
=5 xZ: ..:'___.-—-’CGUWtCf Ve

otal for Question 19 is 5 marks)

5/5

Examiner Comments
A well set out, concise and fully correct solution which uses factorisation to solve the equation

and clearly indicates why the student rules out the negative value for x.
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Paper 3H — Exemplar Question 10
Student Response B

19 Here are two right-angled triangles.

-3 A

6x +5

4x -1 12x + 31
Given that
tan e = tan f
find the value of x.

You must show all your working,
-1 X - byt
TH - ( by - ) = ?—H—-‘r ( TS

1'¢ N by FJ

—

Lise=) FZwt )

x(IerJ’f)

———

b xrs

Hox ~|

x (126 t3)) = bvts (ux~))

f?x1+ 3y = 7fo1—éy t 20y = §
o 20, by, -

3[3{ ;Zyl ?cftfx -—S
[Py = /2,72 <3

1!

Tl

¥

=12y " #12y £S5 = 0O

~ 12 s hy iy I—i’;-.”
2 %= : Jzo0-2S oc 16
(Total for Question 19 is 5 marks)
4/5
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Examiner Comments

A correct equation is written down and the fractions are dealt with. Despite the absence of
brackets in line 4 of the solution, correct expansions of the products in the next line convince us
the student has expanded (6x + 5)(4x — 1). A correct quadratic equation is found with terms
collected on one side of the equals sign and the equation is solved using the formula to obtain two
correct values. However, the student fails to realise that —0.25 cannot be a value of x as its use
would not give positive values for all the lengths of sides of the triangles. The fifth mark is not

given.




Paper 3H — Exemplar Question 10
Student Response C

19 Here are two right-angled triangles.

fx+ 5
X
0 e = f
4x -1 12x + 3]
Given that
tan ¢ = tan f
find the value of x. S@ YW (AW TOA
You must show all your working.
O
5 ——
TMQ’) 63"* T_t.n---vh.. = A
\'1:».1-3\
6o x5S
Ton )2 22—
o M- S i A\
T =
)= Ly e =\
A L -\ * b x -\

L 5 HE‘H_T‘M\[Q‘J _ ¢

(Total for Question 19 is 5 marks)

0/5

Examiner Comments

The student writes down correct expressions for tan e and tan f and begins the process of
formulating an equation but unfortunately does not get as far as writing down a complete
equation in x and cannot make any further progress.
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20

Exemplar Question 11
Higher tier Paper 3
50 people were asked if they speak French or German or Spanish.

Of these people,
31 speak French
2 speak French, German and Spanish
4 speak French and Spanish but not German
7 speak German and Spanish
8 do not speak any of the languages
all 10 people who speak German speak at least one other language

Two of the 50 people are chosen at random.

Work out the probability that they both only speak Spanish.

(Total for Question 20 is 5 marks)

Examiner Comments

It was expected that this question would be solved by the use of a Venn diagram to find the
number of people who only speak Spanish then use this to work out the required probability.

Many students interpreted the statement “7 speak German and Spanish” as “7 speak German and
Spanish but not French” which led them to placing incorrect values in their diagram. Some
students thought it unnecessary to put a number in the diagram to represent the number of people
who speak only German (0) so left a blank space. In working out the probability, a good
proportion of students failed to appreciate the non-replacement nature of the probability
calculation.




Question | Answer | Mark Mark scheme Additional guidance
20 6 P1 for start to process information, e.g. | See Venn Diagram at
490 draws Venn diagram and shows at end of mark scheme —
least 1 unknown amount, e.g. 5 speak | rectangle not needed
German and Spanish but not French
P1 for process to find at least 3
unknown amounts from, e.g.
5 speak German and Spanish but not
French
3 speak French and German but not
Spanish
22 speak French but not German or
Spanish
0 speak German but not French or
Spanish
P1 for complete process to find number | Award first 3 marks to
of people who speak only Spanish students who show this
(=6) on the Venn diagram or
in a statement.
P1 For Award this mark for use
[number speaking Spanish only | of their number of
30 students who speak
y Spanish. Must be a
. . clear link, eg from
[number speaking Spanish only] -1 | Venn diagram
49
e.g. —X =
750 49
Al f 6 See note 8§ in general
or 490 0e marking guidance but

0.01 or 1% must be
from seen correct
working.

Examiner Comments

It is rare to see an approach to solving this question without the use of a Venn diagram scoring
any marks. An indicator for the award of the first three marks is the correct value, 6, in the region
of the Venn diagram representing the number of people who only speak Spanish.

Student s who have an incorrect value in this region can still be awarded the fourth P mark if they
use their value together with the concept of non-replacement to write down a correct process for

calculating the probability that two of the 50 people only speak Spanish.




Paper 3H — Exemplar Question 11

Student Response A

(,,_,m

29- §= 3
3. 37 1F
2(-4=21
1¥ -7 :C

So L S 3

—_— A =
Pyh 2 - vo  Wu WS
3

-

(Total for Question 20 is 5 marks)

5/5

Examiner Comments

A complete and correct Venn diagram with the exception that the student has not placed a 0 in the
region for “speaks only German”. A correct probability is given on the answer line so full marks
are scored. Note that in cases where the probability is given as a fraction, it does not need to be
fully simplified to score all five marks.
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Paper 3H — Exemplar Question 11

Student Response B

¢

L

4+2+3=17
3N-7-4627%

4+42+3=1
31-7-4617%

4ot HLEA4AS tE = G 44
22

-4t =6

6 .6 .

0 Yis

2

(Total for Question 20 is 5 marks)

3/5

Examiner Comments

This student draws a complete and correct Venn diagram so scores the first 3 marks. The
probability calculation does not take into account the fact that when the first person who speaks
only Spanish is chosen there will only be 49 people left to choose from of which 5 speak only
Spanish. Therefore the two final marks cannot be awarded.
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Paper 3H — Exemplar Question 11
Student Response C

20 50 people were asked if they speak French or German or Spanish.

Of these people,

31 speak French

2 speak French, German and Spanish

4 speak French and Spanish but not German
7 speak German and Spanish

8 do not speak any of the languages
all 10 people who speak German speak at least one other language

Two of the 50 people are chosen at random.
Work out the probability that they both only speak Spanish. -2 -y- 23

| ? |

T

(Total for Question 20 is 5 marks)

1/5

Examiner Comments

regions. Two of the other regions have correct entries so 1 mark can be awarded.

was obtained so neither of the final 2 marks can be given.

A Venn diagram is drawn and the information given in the question is placed in the appropriate

The probability on the answer line is incorrect and there is no written evidence to show how it
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Exemplar Question 12

Higher tier Paper 3

ABCD is a parallelogram.
ABP and ODC are straight lines.
Angle ADP = angle CBQ = 90°

(a) Prove that triangle ADP is congruent to triangle CBQ.

3)
(b) Explain why 4Q is parallel to PC.

2)
(Total for Question 21 is 5 marks)

Examiner Comments

This question assessed the ability of a student to present a proof of the congruency of two
triangles and then to make deductions in order to draw a conclusion from mathematical
information.

A complete and well - reasoned proof that two triangles are congruent was required to gain full
credit in part (a) of the question. Students’ statements to support the pairing up of sides and
angles were usually incorrect or incomplete. This restricted the number of marks that could be
awarded.

Few students used the congruency of the triangles ADP and CBQ to start their explanation in part
(b). Instead they often stated that APCQ was a parallelogram without any or with insufficient

justification.




Question

Answer

Mark

Mark scheme

Additional guidance

21(a)

(b)

Proof

Explana
-tion

C1

Cl1

C1

C1

Cl

for starting the proof, identifying
a pair of relevant equal sides or
angles with reasons from

AD = BC (opposite sides of a
parallelogram are equal)

angle PAD = angle QCB (opposite
angles of a parallelogram are
equal)

angle ADP = angle CBQ (given or
both 90°)

(dep C1) for complete
identification of all three equal
aspects with reasons

(dep C2) for conclusion of
congruency proof

for identifying a pair of equal
sides or angles in APCQ, with
reason,

e.g. AP = QC since triangle ADP
is congruent to triangle CBQ

(dep C1) for reasoning that APCQ
is a parallelogram so opposite
sides of a parallelogram are
parallel

Congruency conclusion
must include a reference to
ASA

Examiner Comments

In part (a) both the identification of a pair of relevant equal sides or angles and an associated
reason is needed for the award of any marks. Reasons must be complete and unambiguous.

In part (b) the use of the congruency of triangles ADP and CBQ to state that AP is equal to OQC.is
needed as a first step in explain that APCQ is a parallelogram so leading to the required result.




Paper 3H — Exemplar Question 12

Student Response A
21

e
=

0. D C

ABCD is a parallelogram.
ABP and QDC are straight lines.
Angle ADP = angle CBQ = 90°

(a) Prove that triangle ADP is congruent to triangle CBQ.

CAQP = 4CRR as CSMU"\

DB =CDAP as OPPOSITC. NN @s RSN s R e
ose egual

3C = AD as c:.ﬁ'.mbﬂh:c_ RIS "r\“("-ﬁ"‘d’lﬂncﬁm
osT CCLUCL'&!

ot L{C}'\%mk ‘Ula ﬁ(‘;& o

3/3
(b) Explain why AQ is parallel to PC.
AS A ADT S congpeent o ACBR, AP muse ecqehl
Q.
SO AL owse e poumlied o PO @S e
VAL N3
EPpESC \enog-> Core €L, e
e P{.M‘LLLMAQCQ‘TU-N\~

2/2

Examiner Comments
A model solution for the congruency proof gains all 3 marks in part (a).

The reasoning in part (b) is a little less clear but it does include the use of the congruency proven
in part (a), together with the property that opposite sides of a parallelogram are equal, to show a
parallelogram is formed. Examiners judged that this was just about enough to score both marks in
part (b).
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Paper 3H — Exemplar Question 12

Student Response B

(a) Prove that triangle ADP is congruen ZZ ngwh e oo W[a ARy
A D= E(, %gmxz/ﬂé’w% and frith und

of) b the Sawne torr b0 wc)

Vsing thbe th kooutody hngor0.8 =427 ad Bpp -tc5
ﬂﬁamﬁﬁm = BC provesid i

T s B s gl ot S g sl

1/3

(b) Explain why AQ is parallel to PC.

Trangte AD? 05 4 congruant b 08C ol P lires AP0/

AL 4e M*ﬁ’wf%éy
Jouning 4 8 W[ZP'J
mmmaiw‘é’?

Ofk a porftllleyan acparralul.

(Total for Question 21 is 5 marks)

(2)

2/3

Examiner Comments

The student’s first statement in part (a) qualifies for the award of 1 mark but reasons for the other
pairings are insufficient for the award of any further marks.

The argument in part (b) is clear and completes and scores 2 marks.
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Paper 3H — Exemplar Question 12
Student Response C

21

o) C -

ABCD is a parallelogram.
ABP and QDC are straight lines.

Angle ADP = angle CB(Q = 907

(a) Prove that triangle ADP is congruent to triangle CBQ.
B

D

R AT
« AP QC 0 me&.ﬂfaﬂ’m.
DA =BC @as Pmrm and. Tn knes AP and QO

AN CDI’\@:‘ wenk (RHQ (3)

1/3
(b) Explain why AQ is parallel to PC.

ARCD s & povalialogionm

0/2

Examiner Comments

The statement that angles ADP and QBC are equal (given) is enough for the award of 1 mark.
Other reasons are incomplete so 1 mark in total is given for the response to part (a).

The statement written in part (b) is insufficient for the award of any marks.
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