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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 2019 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 2019
examination. Exemplification of common questions can be found in the Foundation tier
exemplar document.
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.

Student
response

1 3
Work out 3—- x 1+
2 5
Give your answer as a mixed number in its simplest form.
IX4TS +3 = ¥

k2= b
41
% %2
2 ¥ F
2z

Mean score for
each question

N

Mean score: 2.34

b
zy
32
4o
ug
S6

4510 —%

2/3

Examiner comment

Both fractions were converted to improper fractions and multiplied correctly to giveﬁ, so the
two M1 marks were awarded. The fraction % was written in its simplest form and also as the

mixed number 5 6 but it was not written as a mixed number in its simplest form, so A1 could not

be awarded.

Examiner commentary on the student response

Marks awarded for the
question or question parts
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9 Work out 3l><1z
2 5

Give your answer as a mixed number in its simplest form.

(Total for Question 9 is 3 marks)

Mean score: 2.34

Examiner comment
This was a routine question that assessed the ability of students to multiply two mixed numbers.

Students were expected to start by writing the mixed numbers as improper fractions, then
multiplying correctly and giving the answer as a mixed number in its simplest form.

The requirement for the answer to be given as a mixed number in its simplest form meant that the

final accuracy mark was often not awarded. Answers of 5 1£ and 23 were common.

Students needed to remember that it is not necessary to have a common denominator in order to
multiply two fractions. When students chose to use a common denominator of 10 the calculation

35,16 was often followed by EO or by ol rather than by @
10 10 10 100

10




Question | Answer | Mark

Mark scheme

Ml

Al

for writing as improper fractions with at least one correct,

7 8
e.g. —Xg oe

(dep) for multiplying improper fractions,
(13 5 67’ 6 2 8

e.g. ——Oor 5— or —oe
g 6‘109, 10 5

cao

Examiner comment

The second M1 was dependent on the first M1, i.e. the mixed numbers in the question must have
been written as improper fractions with at least one of them correct.

In the first example given for the second M1, “56” needed to be the product of the numerators of
the improper fractions and “10” the product of the denominators.

The Al is ‘cao’, so the only acceptable answer was 5 %




9 Work out 3%><1E

5

Give your answer as a mixed number in its simplest form.

7 8 56

6
L L - ~ § 1
1X§ 1O

3/3

Examiner comment

The student showed a complete method, giving the final answer as a mixed number in its simplest
form.




Paper 1H - Exemplar question 1

Student response B

<
9 Work out 3% xl% ;'z
Give your answer as a mixed number in its simplest form. 32
2z b X$=S +3 = ¥ 4o
“g
4
3, Sk
% 2
= e S
T
7XE = g ) L
7?7 — P - 5 —
xS ~ (o (3
1%
s - %‘ < 6 23
= 2 T 1 e

2/3

Examiner comment

Both fractions were converted to improper fractions and multiplied correctly to give 0’ so the two
M1 marks were awarded. The fraction % was written in its simplest form and also as the mixed

number 5 9 but it was not written as a mixed number in its simplest form, so Al could not be

awarded.
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9 Work out 3)%><1E

5

Give your answer as a mixed number in its simplest form.

7 ot o Moy 36 .51

—— - ——
-

1 5 LO 16 10
X9 ST, ;
510

5=
210

1/3

Examiner comment

The two fractions were written as improper fractions. For the first M1 at least one must be correct
and in this response both are correct. The student then decided to use a common denominator but
unfortunately added the two fractions instead of multiplying them, so no further marks were
awarded.
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A bus company recorded the ages, in years, of the people on coach A and the people
on coach B.

Here are the ages of the 23 people on coach A.
41 42 44 48 52 53 53 53 56 57 57 59

60 61 63 64 64 66 67 69 74 77 79

(a) Complete the table below to show information about the ages of the people on coach A.

Median

Lower quartile

Upper quartile

Least age 41
Greatest age 79

2
Here is some information about the ages of the people on coach B.

Median 70
Lower quartile 54
Upper quartile 73
Least age 42
Greatest age 85

Richard says that the people on coach A are younger than the people on coach B.

(b) Is Richard correct?
You must give a reason for your answer.



Richard says that the people on coach A vary more in age than the people on coach B.

(c) IsRichard correct?
You must give a reason for your answer.

(Total for Question 11 is 4 marks)

Mean score: 2.75

Examiner comment
Note that exemplar responses are given for parts (b) and (c) only.

Parts (b) and (c) assessed the ability of students to compare distributions and make inferences,
using appropriate measures of central tendency and spread.

Students needed to decide whether Richard is correct and give a reason for their decision that
included a comparison of relevant statistical values. A simple comparison that one value is higher
or lower than the other was sufficient. When students were attempting to compare statistical values,
they needed to avoid ambiguous statements using words such as ‘but’ or ‘whereas’.

A common mistake was to state the correct statistical values, e.g. the medians in part (b), but fail
to provide a comparison between them.

Some students selected the wrong statistical values to compare. In part (b), for example, the
greatest ages and the least ages were often used.

Question | Answer | Mark Mark scheme Additional guidance

11(b) Yes, with Cl1 for Yes and comment comparing
reason median ages, ft from (a)
Acceptable examples

“597 <70

All statistics/values are lower for
coach A (so they are younger)
Median is lower

The middle age is lower on coach A
Not acceptable examples

Median is higher

Median for coach A is “59” and
coach B is 70

The oldest on coach A is 79 and the
oldest on coach B is 85

There are people on coach B that are
older than on coach A




Question | Answer | Mark Mark scheme Additional guidance
(c) No, with Cl for No and comment comparing Working
reason spreads of ages from ranges or IQRs, ft | A:
from (a) Range = 38,
Acceptable examples IQR =“13"
38<43 or “137< 19 B:
Greater difference between greatest Range = 43,
and least age for coach B IQR =19

Range for coach B is larger than
coach A

The range of ages is wider on coach B
than on coach A

The range is 5 greater on coach B
There is a smaller difference between
the lower and upper quantiles on coach
A than on coach B

The IQR is shorter for coach A

Not acceptable examples

Quartiles are less for coach A

53 <54 or 79 < 85 (oe)

Range for coach A is 38 and range for
coach B is 43

Coach A ranges from 41-79 but
coach B ranges from 42—85

Examiner comment

In both parts (b) and part (c), a correct decision and a correct reason were needed. Decisions that
differed from the mark scheme could be correct following through from the values the student
wrote in the table in part (a).

The reason needed include a relevant comparison. The mark scheme gave examples of reasons that
were acceptable and reasons that were not acceptable. Values did not need to be given as part of a
reason but any values quoted needed to be correct or follow through correctly from part (a) to be
awarded the mark.




Richard says that the people on coach A are younger than the people on coach B.

(b) IsRichard correct?
You must give a reason for your answer.

RE . ettt  becaude  4ne. mecian.  Fuy . int

Ay Ok Loalhn B is. k\gNﬂ -

(1)

11
Richard says that the people on coach A vary more in age than the people on coach B.
(c) IsRichard correct?
You must give a reason for your answer.
e 37595\ 219R jur @ach B & 66-S 3713 QR p
71V 7 SO - G .1 A Wmn@bewmcw 20 n inttc..
(1)
11

Examiner comment
Part (b): The student gave the correct decision and valid comparison of the medians.

Part (c): The student gave the correct decision and a comparison of the interquartile ranges with
values given. Values were not required but any values given needed to be correct to gain the mark.




Paper 1H - Exemplar question 2

Student response B
Richard says that the people on coach A are younger than the people on coach B.

(b)  IsRichard correct?
You must give a reason for your answer.

Yoo S meortde gs e mosion

‘O(\Sz, Q0o ON... RS fower

oo B oand w& '“\Ouﬂlﬁt’
oW ON g -

11
Richard says that the people on coach A vary more in age than the people on coach B.
(c) IsRichard correct?
You must give a reason for your answer.
0/1

Examiner comment

Part (b): The student gave the correct decision and a valid comparison of the medians. Any
reference to other comparative values (in this case, the least ages and greatest ages) could be
ignored unless there was a contradiction.

Part (c): The student gave the correct decision, but the reason was incomplete. Although they
mentioned the range of ages for coach B, they did not compare the ranges.
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Richard says that the people on coach A are younger than the people on coach B.

(b)  IsRichard correct?
You must give a reason for your answer.

0/1

Richard says that the people on coach A vary more in age than the people on coach B.

(c) IsRichard correct?

You must give a reason for your answer.
\
Yo looana {ﬁﬁ haat, 3(;% fZaP[ﬁ
‘w\w %@H@‘— S0, €66, 7 w/«uw ’
‘‘‘‘‘‘ AN ... :d 5, OIRRPPRERE, o IR s 0

0/1

Examiner comment

Part (b): The student gave the incorrect decision. Even if the correct decision had been made the
mark would still not have been awarded because the reason was incomplete. The student gave the
correct values for the medians but did not compare them by stating or implying that one was smaller
or greater.

Part (c): The student gave the incorrect decision and the reason did not compare the spreads of the
ages.
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Here are three spheres.

P Q R

The volume of sphere Q is 50% more than the volume of sphere P.
The volume of sphere R is 50% more than the volume of sphere Q.

Find the volume of sphere P as a fraction of the volume of sphere R.

(Total for Question 12 is 3 marks)

Mean score: 1.27

Examiner comment

In this question the ability of students to make deductions from mathematical information was
assessed. This was within the context of percentage change. Students were required to express a
multiplicative relationship between two quantities as a fraction.

A typical approach was to assign a value to the volume of P and use it to work out the volumes of
Q and R, for example P =100, Q = 150, R =225. A different approach was to work out that the
multiplier from P to R is 1.5 x 1.5. Whichever method was used, the final challenge was to write
the volume of P as a fraction of the volume of R. Students should not forget to write down a
fraction in which both the numerator and denominator are integers.

A common misconception was to assume that the volume of Q is 50 % less than the volume of R
and the volume of P is 50 % less than the volume of Q (writing, for example, R =100, Q = 50,

P = 25), giving an answer of i .




Question | Answer | Mark Mark scheme Additional guidance

12 4 P1 | for process to find link between

9 volume of Q and volume of P or
between volume of R and volume of Q,
e.g.ratio 1.5:1

or Q=1.5P

2
orP=—
3Q

or two values in the ratio 1 : 1.5 such
as 100 and 150

P1 | for process to find link between
volume of R and volume of P
e.g. 1.5%:1 for this mark, award
P1 PI1

1.52 (=%) is enough

or two values in the ratio 1: 2.25 such
as 100 and 225

Al | for g oe fraction e.g. 100 Accept P = gR

225

Examiner comment

The first P1 was awarded for a link between the volume of Q and the volume of P, or between the
volume of R and the volume of Q. This could be a statement such as Q = 1.5P or two values in
the ratio 1: 1.5, such as 100 and 150 given for the volumes of sphere P and sphere Q respectively.
These values could be written on the spheres in the diagram.

The second P1 was awarded for finding a link between volume of R and volume of P. Sight of 1.52

or 2.25 or % was sufficient for this mark. Two values in the ratio 1 :2.25, such as 100 and 225,

could be given for the volumes of sphere P and sphere R respectively.

Al was awarded for an answer of g or an equivalent fraction such as % ori—(s). Fractions with

decimals in the numerator or denominator, for example %%, were not acceptable. If an acceptable

fraction such as % was seen then any subsequent incorrect attempt at simplifying it was ignored.




Paper 1H - Exemplar question 3

Student response A
12 Here are three spheres.

ra %4

109

P Q R
The volume of sphere Q is 50% more than the volume of sphere P.
The volume of sphere R is 50% more than the volume of sphere Q.
Find the volume of sphere P as a fraction of the volume of sphere R.
’\7‘: VIO x s
g - \ gD ®fa A%
R AN

2o
o\

=Ry
Q

B

T

3/3

Examiner comment

The student used the common approach of assigning a value to the volume of P and using it to
work out the volumes of Q and R. Not only were the values 150 and 225 given, but the student

also showed the working that led to them. The fraction % would have been sufficient for Al,

although in this response the student simplified it correctly to g .
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Paper 1H - Exemplar question 3

Student response B

12 Here are three spheres. .5

£ Q R The
volume of sphere Q is 50% more than the volume of sphere P.
The volume of sphere R is 50% more than the volume of sphere Q.
Find the volume of sphere P as a fraction of the volume of sphere R.
|
RS
2% 2
T VR, ¢
222 Ty
L, .
....................... o
2/3

Examiner comment

The student found a link between the volume of P and the volume of R. Either 1.5 x 1.5 or % was

sufficient for the two P1 marks. The final answer was incorrect because the student gave the
volume of R as a fraction of the volume of P.

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Mathematics 21
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Paper 1H - Exemplar question 3

Student response C

12 Here are three spheres.

P Q R

The volume of sphere Q is 50% more than the volume of sphere P.
The volume of sphere R is 50% more than the volume of sphere Q.

Find the volume of sphere P as a fraction of the volume of sphere R.

& Q= PxI.§
Z =axl.s

1/3

Examiner comment

The first P1 was awarded for the process to find a link between the volume of Q and volume of P
(Q =P x 1.5) or between the volume of R and the volume of Q (R =Q x L.5).

There was insufficient evidence of a process to find the link between the volume of R and the
volume of P. If the student had written R = 1.5 x 1.5 % P before writing R = 3 x P then the second
P1 could have been awarded.

22 Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Mathematics
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Given that n can be any integer such that n > 1, prove that n*> — n is never an odd number.

(Total for Question 13 is 2 marks)

Mean score: 0.34

Examiner comment

This question assessed the ability of students to present a proof, an assessment objective strand
that is tested in higher tier papers.

Students were expected to approach the proof in one of two ways. One possible strategy was to
factorise n%> — n to n(n — 1) and explain that n(n — 1) must be even because either n or n — 1 must
be even. The other approach was to give correct reasoning for both 7 even, e.g. even x even = even
and even — even = even, and » odd, e.g. odd x odd = odd and odd — odd = even. In this approach,
students needed to remember to give reasoning for both » even and » odd.

Some students chose to use general expressions for even numbers and odd numbers such as 2» and
2n + 1. This was not a wise choice because this approach was unnecessarily time consuming for a
2-mark question and also tended to be error prone. For n odd, for example, it was necessary to
simplify (2n + 1)?> — (2n + 1) to 4n®> + 2n and then show that 4n> + 2n is always even. Mistakes in
simplifying and factorising were common. Reasoning for » even often went wrong at the first step,
with students writing 2n? — 2n rather than (2r)* — 2n.

A common misconception was that this type of problem could be solved using a numerical
approach. Many students simply substituted different values of 7 into n> — n and stated that the
result is never odd. Such responses gained no marks.




Question | Answer | Mark Mark scheme

13 Proof C2 | for complete argument,
shown e.g. n(n — 1) is the product of two consecutive integers and
must be even as either n or » — 1 must be even
or gives correct reasoning for n odd and »n even
n odd: odd % odd = odd and odd — odd = even
n even: even x even = even and even — even = even
ornodd: 2n+1)2-Q2n+1)=4n2+2n=22n*+n)
neven: (2n)? — (2n) =4n*-2n=22n%*—n)

(C1 | for factorising, e.g. n(n— 1)

or gives correct reasoning for n odd or n even

or gives a partial explanation using # odd and 7 even,
e.g. 0dd? — odd = even and even® — even = even)

Examiner comment

For C2 to be awarded, the argument needed to be complete. If n> — n was factorised to n(n — 1)
then there also needed be an explanation as to why n(n — 1) is always even. Alternatively, the
student could have given correct reasoning for both n even and »n odd as exemplified in the mark
scheme. When general expressions such as 2n and 2n + 1 were used, the algebra needed to be fully
correct.

If the argument was not complete, then C1 could be awarded for factorising to n(n — 1) or for
correct reasoning for either n even or n» odd. A student who used both n even and » odd but only

gave a partial explanation such as odd?> — odd = even and even? — even = even would be awarded
Cl.

The substitution of values into n> — n gained no credit and was ignored.




Paper 1H - Exemplar question 4

Student response A

13 Given that n can be any integer such that n > 1, prove that n* — n is never an odd number.

f\‘.oiA

old nunbty  syurcd = o4 rumbe
odd tumber - odd rumber > Gon

n: Wwin

WD rambie Sqpmtd = Otn numbe-
G ot - ey e, = eyen

D Ame Aley een | naver od

2/2
Examiner comment
The student gave a complete argument, with correct reasoning for both #» odd and » even.
Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Mathematics 25
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Paper 1H - Exemplar question 4

Student response B

13 Given that n can be any integer such that n > 1, prove that n* — n is never an odd number.

172

Examiner comment

Factorising n> —n to n(n — 1) WAS sufficient for C1. The argument that followed was incomplete.
Stating that ‘any integer multiplied by its previous number is always even’ did not explain why it
is always even, i.e. because one of the numbers must be even.

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

Student response C

13 Given that n can be any integer such that n > 1, prove that n* — n is never an odd number.
(2(\ +‘)L - 2n +) = 4'\,"1144(\ ~n <+
= Ap %> 2ln 42
= L(arrnrr)

P\ulbpb.ubi,? 1 20 wwta N odd A
La——ohmoor—a—

0/2

Examiner comment

The student made a correct start by using a general expression for an odd number, but the result of

simplifying (2n + 1)> — (2n + 1) was incorrect, probably because of the absence of brackets around
the 2n + 1 that was being subtracted. No reasoning was given for n even.

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Mathematics
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14  Find the exact value of tan 30° x sin 60°
Give your answer in its simplest form.

(Total for Question 14 is 2 marks)

Mean score: 0.70

Examiner comment

This question assessed knowledge and use of exact trigonometric values. Students needed to recall
(or be able to work out) the exact values of tan 30° and sin 60°. They were expected to be able to
use surds in a simple calculation and give the answer in its simplest form.

Different strategies were used to find the values of tan 30° and sin 60°. Some students worked them
out by drawing an appropriate triangle; some used patterns in a table with angles of 0°, 30°, 45°,
60° and 90°; and some simply recalled them from memory. Students need to remember to label
their values so it was clear which was tan 30° and which was sin 60°. The strategies used were not
always successful and incorrect values were very common.

1 3
Some of the students who wrote T X 5 did not go on to get full marks because they gave

3 TP
T as the final answer or simplifed it incorrectly to 2.




Question | Answer | Mark Mark scheme

1 V3

M1 | for =x—

32
3 B3

or — X——

3 2

1 V3.3

Ty

1
ORtan30= —=oe
V3

V3

2

14 1
2

or sin 60 =

Al for % or 0.5

Examiner comment

A correct value for either tan 30° or sin 60° was sufficient for M 1. The value of tan 30° could be

1 3 1 B

given as —= or equivalent, for example —. If only one of the values, —=or——, was correct
5 3 N

and the values were not labelled then it was assumed that the order in any calculation shown was
tan 30° x sin 60°.

The final answer needed to be % or 0.5 since the question asked for the answer to be given in its

simplest form. If the ‘correct’ answer was the result of using two incorrect values such as
tan 30° = 1 and sin 60° = 0.5 then A1 was not awarded.




Paper 1H - Exemplar question 5

Student response A

14  Find the exact value of tan 30° x sin 60°
Give your answer in its simplest form.

SoH
TOA ‘ IE -\1—1
tanjo =g ¥R 3
: J3
SLAGO"_z'
S8 . 2= —
< % K G <

N)—

2/2

Examiner comment

The student worked out the exact values of tan 30° and sin 60° by drawing an appropriate triangle
and used these values correctly. The answer was given in its simplest form.
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Paper 1H - Exemplar question 5

Student response B

14 Find the exact value of tan 30° x sin 60° O 136/ 6'
Give your answer in its simplest form. ) / OL Jé = ]O( <

*m30=‘£

S bom B2
L o3 e
G+ 2 3

o

172

Examiner comment

The student used a table to find the exact values of tan 30° and sin 60°. Just one of these values
was sufficient for M1. The multiplication was then carried out incorrectly.

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Mathematics 31
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Paper 1H - Exemplar question 5

Student response C

14 Find the exact value of tan 30° x sin 60°
Give your answer in its simplest form.

- [?;o') sm@@Y
IT X

T

\
Z A2 N2

0/2

Examiner comment

Neither the value of tan 30° nor the value of sin 60° was correct. The student did use 73 but linked

this value to tan 30°, not to sin 60°.
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The diagram shows a solid shape.
The shape is a cone on top of a hemisphere.

N

1
Volume of a cone = g ar*h h

Volume of a sphere = 3 mr?

The height of the cone is 10 cm.
The base of the cone has a diameter of 6 cm.
The hemisphere has a diameter of 6 cm.

The total volume of the shape is kx cm?, where £ is an integer.

Work out the value of £.

(Total for Question 15 is 4 marks)

Mean score: 2.29

Examiner comment

This question assessed the use of volume formulae to find the volume of a composite solid. The
question also assessed the ability of students to calculate exactly with multiples of 7.

Students were expected to start by substituting correct values into the given formulae for the
volume of a cone and the volume of a sphere. Some students made the mistake at this stage of
using a radius of 6 cm instead of 3 cm for one solid or both solids. It was also not uncommon to
see 3% instead of 33 substituted into the formula for the volume of a sphere.

Students often struggled to simplify their expressions for volume correctly. Some had difficulty

dealing with the fractions in calculations such as g x 27 or % X g x 27 and arithmetic errors,

e.g. 3° =9, were also frequent.

A very common error was for students to work out the total volume of a cone and a sphere, not the
total volume of a cone and a hemisphere.




Question | Answer | Mark Mark scheme Additional guidance
15 48 M1 | for method to use a volume formula May work without 7
with correct substitution for the cone, or with an
sphere or hemisphere approximation of z;
. 1 %32 %10 must use the correct
& 3 radius of 3 (and 10) in
4 substitution
or — xxx33
3
or 25 m x 3% oe
3
M1 | for complete method to find total
volume
1 2 2 3
e.g —Xxwx3*x10+ = xgx3
3 3
M1 | (dep first M1) for correct partial Must be cone or
simplification, e.g. 30z or 187 hemisphere
Al | cao Accept 487

SC B2 for answer of 264 or 264x

Examiner comment

The first M1 was for substituting correctly into a volume formula for a cone, a sphere or a
hemisphere. The student could work without 7 or with an approximation of z. A complete method
to find the total volume of the cone and the hemisphere was needed for the second M1. The third
M1 was dependent on the first M1 and was awarded for simplifying the volume of the cone to 30z
or the volume of the hemisphere to 18z. Either 48 or 487 was acceptable for Al.

Students who used a diameter of 6 cm rather than 3 cm for both the cone and the hemisphere were
awarded 2 marks for an answer of 264 or 264x.




Paper 1H - Exemplar question 6

Student response A

15  The diagram shows a solid shape.
The shape is a cone on top of a hemisphere.

1

Volume of a cone = 5 r’h

———>

4
Volume of a sphere = 3 zr?

The height of the cone is 10 cm.
The base of the cone has a diameter of 6 cm.
The hemisphere has a diameter of 6 cm.

The total volume of the shape is kz cm®, where £ is an integer.
Work out the value of £.
= 2
conc vol = 3 ¥ITJT w € Xh

- .
SPhe-r( vo) < & ARSI S

= 3
27 ~.}'=c1
x4k =36 - 387
- 2
S S & oo

B0x 4+ |8 =K ¥ o

4/4

Examiner comment

This was a fully correct and well-presented solution.

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Mathematics 35

Exemplification of the Summer 2019 examination
© Pearson Education 2019




15  The diagram shows a solid shape.
The shape is a cone on top of a hemisphere.

1 f
Volume of a cone = — nr2h h

3 !

Volume of a sphere = 3 zr?

The height of the cone is 10 cm.
The base of the cone has a diameter of 6 cm.
The hemisphere has a diameter of 6 cm.

The total volume of the shape is iz cm?, where £ is an integer.

Work out the value of k.

| ) 2t \O
/brt_ﬁ-\\ /5 MR
‘/5 x (T > 0
ey
volun-a O% cona.= FOTC 2 -1-R (&
T 3AGTC
% ATCrS > 0k e~
" >6TC

2/4

Examiner comment

The student correctly substituted values into the formulae for the volume of a cone and the volume
of a sphere. Either of these was sufficient for the first M1. The method was not complete, since
they found the total volume of a cone and sphere not the total volume of a cone and hemisphere,
so the second M1 was not awarded. They correctly simplified the volume of the cone to 30z, so
were awarded the third M1. For the total volume, they used the volume of a sphere instead of the
volume of a hemisphere, so the final answer was incorrect.




Paper 1H - Exemplar question 6

Student response C

15  The diagram shows a solid shape.
The shape is a cone on top of a hemisphere.

£+2=3
1 1 T

| Volume of a cone = 3 arh h

10cm

4
Volume of a sphere = 3 xr’

The height of the cone is 10cm.

The base of the cone has a diameter of 6¢cm. VO( ume OF COV\Q:
The hemisphere has a diameter of 6¢m.

1 <?
The total volume of the shape is kx cm’, where £ is an integer. '_3_ TC )(70 -

Work out the value of k. 1 16 ?O s
' = ¥ -
Voluwe_of hewmisphere = K
2 1_ 2 101
:;-T[r —‘;Tz“

3 .
= 10T+ bt=Kx
6Tt k =16

16

1/4

Examiner comment

The student substituted correctly into the volume formula to find the volume of the hemisphere, so
was awarded the first M1. The volume of the cone was incorrect and therefore there was not a
complete method to find the total volume of the cone and hemisphere, so the second M1 was not

given. The student simplified the volume of the hemisphere incorrectly to 67z, so did not gain the
third M1.
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16  There are three dials on a combination lock.
Each dial can be set to one of the numbers 1, 2, 3,4, 5
The three digit number 553 is one way the dials can be set, as shown in the diagram.

(a) Work out the number of different three digit numbers that can be set for the combination
lock.

(b) How many of the possible three digit numbers have three different digits?

(Total for Question 16 is 4 marks)

Mean score: 1.39

Examiner comment
This question assessed a standard technique — the use of the product rule for counting.

Part (a): Students were expected to use a method such as 5 x 5 x 5 to work out the number of
different three digit numbers. A surprising number of arithmetic errors were made in evaluating
53. A common mistake was to include extra working with 53, for example 5° x 3 or 5° x5 or 5° — 20.
Other common incorrect methods included 5 x4 x 3 x2 x 1 and 5 x 3 x 5.

Part (b): Students were expected to be able to work out that 60 of the possible three digit numbers
have three different digits. The most common method was 5 x 4 X 3. Another strategy was to
subtract the number of combinations that do not have three different digits from the answer to

part (a).




Question | Answer | Mark Mark scheme
16(a) 125 M1 | for method to find the number of 3 digit combinations,

e.g. 53
or5°—1

Al for 125
or 124

(b) 60 M1 | for method to find the number of combinations with 3 different

digits e.g. 5 x4 x 3
or finds there are 65 combinations that do not have 3 different
digits

Al cao

Examiner comment

Part (a): M1 was awarded for a correct method, e.g. 5°. Extra working with 53, for example 5° — 20
or 53 x 3 or 5° x 5, invalidated the method and the method mark could not be awarded. A method
of 5% — 1 was acceptable because there are 124 combinations that are different to the one in the
diagram (553). A1 was awarded for a final answer of either 125 or 124.

Part (b): M1 was awarded for either a correct method, such as 5 x 4 x 3, to find the number of
combinations with three different digits or for finding that there are 65 combinations that do not
have three different digits. A1 was only available for the correct answer of 60.




16  There are three dials on a combination lock.
Each dial can be set to one of the numbers 1, 2, 3,4, 5
The three digit number 553 is one way the dials can be set, as shown in the diagram.

=

(a) Work out the number of different three digit numbers that can be set for the combination
lock.

(5 = (2.5

Ly

(2)
2/2
(b) How many of the possible three digit numbers have three different digits?

X 4x3 - 6o

2/2

Examiner comment
Part (a): The student used the method of 5° to obtain the correct answer of 125.
Part (b): The student used the method of 5 x 4 x 3 to obtain the correct answer of 60.




Paper 1H - Exemplar question 7

Student response B

16  There are three dials on a combination lock.
Each dial can be set to one of the numbers 1, 2, 3,4, 5
The three digit number 553 is one way the dials can be set, as shown in the diagram.

(a)  Work out the number of different three digit numbers that can be set for the combination

lock.
Y. _

101 EXg (St

11 13, (52
(13 143 X
RER: ) 5 1se
13 isg (ssg
2 Gy,
122 (42
23 (qy; 25<SZ (0p
Y2y ('G'Qr
(25 (wps
(2)
1/2
(b) How many of the possible three digit numbers have three different digits?
(BN 127 q4&¢
V12 22 18y
t L1s 13 'ss
\ u + 133 (3
(VS  fet b g
(2)
1/2
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Examiner comment

Part (a): The student found by listing that there are 25 possible three digit numbers that start with
1 and then multiplied this number by 5. This was a correct method to find the number of different
three digit numbers and gets M 1. Unfortunately, 25 % 5 was evaluated incorrectly.

Part (b): M1 was awarded for finding that 65 of the possible three digit numbers do not have three
different digits. The student again used listing as part of the method, finding that there were 13
possibilities that start with 1 and then multiplying by 5. Since the answer to part (a) was incorrect,
the final answer to this part was also incorrect.




16  There are three dials on a combination lock.
Each dial can be set to one of the numbers 1, 2, 3,4, 5
The three digit number 553 is one way the dials can be set, as shown in the diagram.

=

(a) Work out the number of different three digit numbers that can be set for the combination
lock.

SX 5295
IS x 3=3S

0/2
(b) How many of the possible three digit numbers have three different digits?

FS5~-8 =90

0/2

Examiner comment

Part (a): Multiplying 5 by 5 was a promising start, but the method then went wrong when 25 was
multiplied by 3.

Part (b): The student’s strategy was to subtract the number of combinations that do not have three
different digits from the answer to part (a). The number subtracted, however, was not 65 and so
M1 could not be awarded. Subtracting 5, not 65, from the answer to part (a) was a common error.
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17 Given that
x?:(Bx+5=1:2

find the possible values of x.

(Total for Question 17 is 4 marks)

Mean score: 0.92

Examiner comment

This problem required students to relate ratios to fractions. Students were expected to use the given
ratios to form an equation in x and to then demonstrate the ability to solve a quadratic equation that
requires rearrangement.

The biggest difficulty for many students was setting up the initial equation; the ability to rearrange
and solve quadratic equations was a limiting factor of many solutions. Some students gained only
the first P1 because they could not write their equation (which was often 2x? = 3x + 5) in a suitable
form ready for solution. Many attempts at forming an equation were unsuccessful. Common
incorrect equations were x> =2(3x + 5) and x*> + 3x + 5 =3, and some students used x> =1 and
3x+5=2.




Question | Answer | Mark Mark scheme

17 -1,2.5 P1 for process to form an equation,
X’ 1
e.g. =—
s 3x+5 2

or 2x2=3x+5

P1 for writing in a suitable form ready for solution,
e.g. 2x2-3x-5(=0)
or 2x2+3x+5(=0)

P1 (dep 1st P1) for process to solve quadratic equation of form
ax?>+bx+c (=0)
e.g. (2x—-5)x+1)(=0)
——3%J(-3)} —4x2x-5
2x2

or

Al for -1, 2.5 oe

Examiner comment

The first P1 was awarded for a process to form an equation. Two suitable equations were given on
2

1
; andzx—z—. If the first P1
2(3x+5) X+ 3x+5 3

was not awarded then no further marks were available (unless the student went straight to the
second step and gave an equation that was already in a suitable form ready for solution, in which
case the first two P1 marks were awarded). The third P1 was dependent on the first P1 and was
awarded for factorising correctly or for substituting correctly into the quadratic equation formula.
Both solutions were needed for Al.

the mark scheme; other possibilities included x> =

Substituting different values of x into the given statement and finding one solution gained no
marks.




Paper 1H - Exemplar question 8

Student response A
17  Given that
¥ :(Bx+5)=1:2
find the possible values of x.

~* = )

e—_—

¥ +S 2

22 = IxXS
2= -5 =20
(2« - SXx ¥1) =0
x=-"\

o
x= LS

L-
L.
— Y
as.
€ 1S
QLS brs4S
72545 =3

S
9.
.S

WA W BN
4/4

Examiner comment

This was a fully correct solution. The student rearranged their equation to give 2x> — 3x — 5 = 0 and
then factorised correctly to find the two possible values of x.

The working in the bottom left-hand corner was a check using one of the values found.
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Student response B
17  Given that

find the possible values of x.

3 ;
o axis
— 3
{
Ai Taa¥ D
B Conli
7
Q')C,A: %ﬁ*g

o aeikgas
(2% -9)Ge+l) = O
pet Bl
T ol =S

Paper 1H - Exemplar question 8

¥ :(Bx+5)=1:2
|IJ

)(Q;&?c*?):ﬁ'.""

=St - |

3/4

Examiner comment

The student showed all the processes required for the award of the three P1 marks. Although the
quadratic was factorised correctly, one of the values of x was incorrect so A1 could not be awarded.
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Paper 1H - Exemplar question 8

Student response C
17  Given that
¥ :(Bx+5)=1:2

find the possible values of x.

L (A + 5) IR
Yy & 9

K
X X2 s 3x+4¢
L 9%t

ox"=x+s
2%x*-3%x=5
/x(rz_x-3) =5

W\

21x-%3=5
2% = S+S

=8
L:sw 50/‘\—_____

1/4

Examiner comment

The student made a good start by forming the equation 2x> = 3x + 5, gaining the first P1. They
rearranged their equation, but not into the form ax? + bx + ¢ =0, and so no further marks were
awarded.
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18 (a) Express /3 ++/12 in the form g+/3 where a is an integer.

;
b
(b) Express (%J in the form £ where b and c are integers.
3 c

(Total for Question 18 is 5 marks)

Mean score: (a) 1.11, (b) 0.85

Examiner comment

This question assessed the ability of students to manipulate surds. Students were expected to be
able to simplify surd expressions involving squares and rationalise denominators in order to
express the given expressions in the required form.

Part (a): It was not unusual to see /12 written as 2+/3 and for 2+/3 to be given as the final
answer. A common mistake was to write /12 as 4/3.

Part (b): Students did not always use the most efficient method to rationalise the denominator.

1
Multiplying the numerator and denominator of > \/5 by 27/3 instead of by+/3, for example,

often led to arithmetic errors or to a fraction that had to be simplified to get it into the required
form.




Question | Answer | Mark Mark scheme Additional guidance

18(a) 33 M1 | for working unambiguously with/12,

e.g. V4x3
or J4x3
or 2\/5

Al cao

(b) V3 M1 | for simplifying the power
31 e.g. (V3) =273
M1 | for method to rationalise the May be seen as the
denominator first step

3
e.g. multiplying by —=
3

Al B3

for ==
81

b

or equivalent fraction in form —,

c
\J2187

2187

e.g.

Examiner comment

Part (a): M1 was awarded for writing«/12 as/4x3 or as /4 x+/3 oras 2+/3.

Part (b): The two M1 marks were independent. They could be awarded in either order and the
second M1 for rationalising the denominator could be awarded even if the first M1 was not

: . b
awarded. A1 was awarded for an answer of T or an equivalent fraction in the form — such as

C
J2187 Or-JE?

2187 243"




18 (a) Express \/§+ V12 in the form a\/§ where a is an integer.

NEE N
NEE R RN

J+ 1R - 333

(2)
2/2

;
b
(b)  Express (%j in the form £ where b and c are integers.
3 c
v\
(=)

\
—‘(m>

0o
(3)

3/3

Examiner comment
Part (a): A correct method led to the correct answer and the award of M1 A1. Had the final answer
been incorrect then M1 could have be awarded for either /4 x~/3 or 2+/3.

Part (b): The student started by simplifying the power and completes the method by rationalising
the denominator. The final answer was correct and each stage of working was clearly shown.




18 (a) Express J§ + \/E in the form a\/§ where a is an integer.
12
a3

28 143

2N3.

(2)

1/2
1Y b .
(b) Express | — | in the form —— where b and c are integers.
NE) c
‘_>1 N2
i N
= W3
1 21871
(2
= BrBrEA3RRI2AR
={3 xfax{4x32
= 3¢3x3 %3
s ’L‘}J"é %ﬂz
' BB EK DX B XD
Axy<qx? %l@
&\ X219 AR
(3)
2/3

Examiner comment

Part (a): M1 was awarded for writing~/12 as2+/3. The final answer was incorrect because
2./3 + /3 was evaluated as 2+/3. This was a surprisingly common incorrect answer.

Part (b): The student started by rationalising the denominator to give 3 gaining the second M 1.

NG

They then simplified the power to 27+/3 for the first M1. The final answer was equivalent to =

b

but A1 could not be awarded because the fraction was not in the form —.
c




18 (a) Express J§+ 12 in the form a\/§ where a is an integer.

P
calkelé
e 3 “ho L
\ I\U/M.ty'
i/e\
%9

T2 + J2xt
ST+ Wb-=204

(OE]

(2)

7
(b)  Express (%j in the form ﬁ where b and c are integers.

C
r /Sng\Jsm/Rngx/&x/} :
”~ J ) ' "~
7 \s/ afs s 85 643 ¥3
)
(%)
7v(§‘x)
\ /3
W3 {E
— et —
43 A3

0/2

1/3

Examiner comment

Part (a): The student wrote«/12 as+/2x6. This was correct, but not sufficient for M1. The

subsequent working was incorrect.

Part (b): The student started by attempting to deal with the power of 7. This stage of working

resulted in L and is incorrect, so the first M1 could not be awarded. However, a correct method

73

. . . . . . N3 .
to rationalise the denominator of their expression, multiplying by —=, gained the second M1.

73
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h is inversely proportional to p

p is directly proportional to /¢

Given that 2 =10 and 7= 144 whenp =06
find a formula for % in terms of ¢

(Total for Question 20 is 4 marks)

Mean score: 1.95

Examiner comment

This question assessed the ability of students to construct and use equations that describe direct
and inverse proportion.

The first part of the solution was routine. Students were expected to use the statements given to set
up two proportional relationships and to find the values of the constants of proportionality. To
complete the solution, students needed to use their two proportional relationships to find a formula
for 4 in terms of 7.

Problems arose from dealing with two constants. Some students found the value of one constant,
but used it incorrectly in their second equation. Another error was to use k as the constant of
proportionality in both relationships and to assume that it had the same value in both equations.
Another common mistake was to use direct proportion instead of inverse proportion for the
relationship between 4 and p.

Students needed to remember to use the values of the constants in their original equations. It was
very common for students to find the values of both constants but fail to use them in their equations.

Those that did write down & = ol and p = 0.5 /¢ gain the third P1 and frequently went on to find
p

a formula for 4 in terms of 7.




Question | Answer | Mark Mark scheme Additional guidance
20 h= 120 P1 for setting up a proportional Condone the use of ‘oc’
Jt relationship between 4 and p, instead of ‘=’ for the first
1 k two P marks
eg.hoc —orh=—
p p Relationship may be
OR a proportional relationship implied by substitution
between p and ¢,
e.g.poc \/; orpZK\/;
P1 | for process to substitute at least 2
values,
_k
e.g. 10= — (k=060)
6
or 6 =K+/144 (K=0.5)
P1 for full process leading to Both constants must come
o from a correct process
60
h= oe and p = “0.5” /¢ oe
Al I 120 Formula for /4 in terms of ¢
= —oe
Jr Does not need to be in
1201 60 simplest form
e.g. h= orh=

0.5t

Examiner comment

The first P1 was for setting up a proportional relationship between 4 and p or between p and ¢. The

: k
use of ‘oc’ instead of ‘=" was condoned for the first two P1 marks. For example, 4 ««c — was

acceptable for the first P1. The proportional relationship could be implied by a correct substitution

such as 10 =%. For the third P1, the two constants needed to come from a correct process, for

example “60” from 10 = % and “0.5” from 6 = K x /144.

A1l was awarded for a correct formula for 4 in terms of ¢z. There was no requirement to give the
formula in its simplest form.




Paper 1H - Exemplar question 10

Student response A

20  his inversely proportional to p
p is directly proportional to \/;

Given that #=10 and =144 whenp=16
find a formula for % in terms of ¢

“h o inversely Fmper’u‘or\od to P

- 128
h &

(Total for Question 20 is 4 marks)

4/4

Examiner comment

in its simplest form.

This was a well-presented and fully correct solution. If the student had given 4 = ol as their

final answer then full marks would still have been awarded. The formula did not have to be given

0.5t
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Paper 1H - Exemplar question 10

Student response B

20  his inversely proportional to p
p is directly proportional to \/;

Given that #=10 and =144 whenp=16
find a formula for % in terms of ¢

ke
h T Pl

3/4

Examiner comment

The three P1 marks were awarded for a full process that led to 4 = @Y and p = %\/; . The two
p

formulae were combined but an error was made in the unnecessary attempt to rearrange /4 = @
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20  his inversely proportional to p
p is directly proportional to \/;

Given that #=10 and =144 whenp =6
find a formula for % in terms of ¢

h = ¢

px [+

h= 10 10X 6
t = 1%h éX 144
e=6 V4G =12

6% 12

1/4

Examiner comment

The first P1 was awarded for setting up the proportional relationship p o \/; but there was no valid
substitution. Instead of forming the equation p = k \/; and finding the value of & the student simply
substituted the values p = 6 and ¢ = 144 into p o« \/; .

For the relationship between % and p, direct proportion was used instead of inverse proportion.
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21  The functions f and g are such that
f(x)=3x-1 and gx)=x*+4
(a) Find f~!(x)

Given that fg(x) = 2gf(x),
(b) show that 15x> — 12x—1=0

S))

(Total for Question 21 is 7 marks)

Mean score: 2.76

Examiner comment
This question assessed knowledge and the use of formal function notation.

Part (a): Students were expected to recognise that £ !(x) is the inverse function and to use an
appropriate method to find it. Changing the subject of either y = 3x — 1 or x = 3y — 1 was the most
common approach. Mistakes were sometimes made in the first step with y = 3x — 1 being followed

by, for example, y —1=3x. A common incorrect answer was because some students

3x—-1
interpreted f-!(x) as $, confusing the notation for inverse functions with the notation for a
X

negative power.

Part (b): Students needed to find the composite functions fg(x) and gf(x) and use them to construct
a chain of reasoning to achieve a given result. Students needed to demonstrate the ability to set
their working out in a formal manner, showing the steps that were needed to get to the required
statement. They needed to remember to label fg(x) and gf(x). If correct labelling was not seen or
implied, the answer scored no marks. Most errors occurred in the simplification of gf(x) or 2gf(x).
Incorrect terms in the expansion and simplification of (3x — 1)?+4 were quite common and
sometimes only (3x — 1)? was multiplied by 2.




Question | Answer | Mark Mark scheme

21(a) x+1 M1 | first step to change the subject of y=3x— 1 orx =3y — 1,
3 eg. y+1=3x
Al oe
(b) Shown M1 | for method to find fg(x),

eg fg(x)=3(x>+4)-1

M1 | for method to find gf(x),
eg gf(x)=CBx-1)2+4

M1 | (dep on previous two M marks) for setting up equation,
e.g. 3(x2+4) — 1=2[Bx-1)>+4]

M1 | (dep 2nd M1) for correct expansion of (3x — 1)?
e.g 9x?—3x—-3x+1

Cl1 for 15x2 — 12x — 1 = 0 from correct working

Examiner comment

Part (a): M1 was awarded for a correct first step to change the subject of y =3x—1 orx =3y — 1.
A correct flow diagram was also acceptable for this mark.

Part (b): The first two M1 marks was awarded for methods to find fg(x) and gf(x). If fg(x) and gf(x)
were not labelled, then this could be implied by the setting up of the equation fg(x) = 2gf(x) or by
sight of 2gf(x).

The third M1 was dependent on the previous two M1 marks. Errors in the simplification of either
(or both) fg(x) and gf(x) were not penalised in this mark, which was awarded for equating fg(x)
with 2gf (x). The fourth M1 for the correct expansion of (3x — 1) was dependent on the second
M1. If the student had not been awarded the mark for finding gf(x) then this mark could not be
awarded.

For C1, 15x2 — 12x — 1 = 0 needed to be obtained from correct working. Students needed to check
their solution thoroughly since the result that they were working towards was given in the question.




Student response A
21  The functions fand g are such that

Paper 1H - Exemplar question 11

f(x)=3x—-1 and gx)=x*+4
(a) Find f'(x)
X3y -
X —p —>
£3
=)~ X+
& ()=
S
£2C+\
f"(x); B ,
(2)
2/2
Given that fg(x) = 2gf(x),
(b) show that 15x> — 12x—1=0
33(70 = 3 (xM+4) -\
1
7‘36'(7(') el 1(@““) F4)
)\ =2((e-)T )
:" r\
Zxt+12 ~ | :Z(‘lxl-"m'f\ +4)
—370'+|\ - 2(4xv -bx +5)
Ixt4+ 1l = |gx* =1 +10
31\ (ol lzx\ —\'lX = \
O = ISxY=\%x=\
5/5

Examiner comment

Part (a): The student found the inverse function using the flow diagram method.

Part (b): The student achieved the required result from a fully correct chain of reasoning. The
solution was well presented, with each line of work clearly following on from the previous line.
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21  The functions f and g are such that
f(x)=3x-1 and gx)=x*+4

(a) Find f!(x)
ot B 4

94_( = 3¢
9"‘ s B x) = to 2 adl
(
f(x) = =
(2)
1/2
Given that fg(x) = 2gf(x),
(b) showthat 15x*>-12x—-1=0
NESTHI
2
3%14'(2 - | -::Z(C}x-D -l-l-(—)
<
X 22(gxr b +5)
31" - it |€Jt? - |2+ e
< o™ o (@57 =¥ 2=l
6 = |6x%~(|2x~|
4/5

Examiner comment

Part (a): M1 was awarded for the first step to change the subject of y = 3x — 1. The rearrangement
was completed correctly but A1 could not be awarded as the inverse function was not a function
of x.

Part (b): Both 3(x> +4) — 1 and (3x — 1)? + 4 were given. These were not labelled as fg(x) and
gf(x), but this was implied by the multiplication of (3x — 1)* + 4 by 2 and the first two M1 marks
could be awarded. Setting up the equation fg(x) = 2gf(x) gained the third M1. Note that 3x> — 11
is incorrect at this stage, but errors in the simplification of fg(x) and gf(x) were not penalised in the
third M1. The correct expansion of (3x — 1)> was implied by the simplification of gf(x) to
9x2—6x+5 and so the fourth M1 was awarded. Cl1 could not be awarded because
15x? — 12x — 1 =0 did not come from correct working; there was an error in the third line of
working.




Paper 1H - Exemplar question 11

Student response C
21  The functions fand g are such that
f(x)=3x-1 and gx)=x>+4

(a) Find f~'(x)
=304\

@)= 2X+l . ..
2)
0/2
Given that fg(x) = 2gf(x),
(b) show that 15x*> - 12x —1=0
fq ) = A4y ’lq((x) - R3-\
"A\
= ('SX—\Yl 4 3=y
(«,m_‘\ 9 Y41 -\
W™ -IA-Ix 4
N s A1
AW =69+t
AXY- 4SS zax s
e,
| I A DAA,
|
IW\- S
a o) C
19 - -1=0O
bt orwac
REA
(L EJEDL(Uxsx-0) 11‘:.Iluq~§4—60
TKLS i 30
R N ET™
e (5)
30
0/5
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Examiner comment

Part (a): The answer was incorrect and no correct method is shown. The student simply changed
the signs of 3x — 1 to get —3x + 1.

Part (b): Both 3(x* +4) — 1 and (3x — 1) + 4 were given but the student wrote fg(x) = 3x—1)*> +4
and gf(x) = 3(x*> + 4) — 1, i.e. labelled them the wrong way round. Since both fg(x) and gf(x) were
incorrect, neither of the first two M1 marks could be awarded. The correct expansion of (3x — 1)?
was shown but the fourth M1 could not be awarded because it was dependent on the second M1.
The student also attempted to solve the equation 15x2 — 12x — 1 = 0. This was unwise. Not only
was it an incorrect strategy but it also presented the examiner with a choice of methods.
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There are only 7 red counters and g green counters in a bag.
A counter is taken at random from the bag.

The probability that the counter is green is %

The counter is put back in the bag.

2 more red counters and 3 more green counters are put in the bag.
A counter is taken at random from the bag.

The probability that the counter is green is %

Find the number of red counters and the number of green counters that were in the bag originally.

TEA COUNLETS...eveveeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees

SIEEN COUNLRTS.....uveureiienieeirenieeteetesieeneeeseesieeneene

(Total for Question 22 is 5 marks)

Mean score: 0.62

Examiner comment

This question assessed the ability of students to make and use connections between different parts
of mathematics, unprompted, in order to solve a problem. The two areas that were linked in this
question were probability and algebra, specifically the ability to derive and solve equations.

Students were expected to use the given information to derive an equation (or two simultaneous
equations) and solve the equation(s) to find the number of red counters and the number of green
counters.

Some students that attempted an algebraic approach had difficulty deriving the necessary
equation(s). Those that did derive two correct equations often made mistakes when dealing with
the fractions or eliminating one of the variables to solve their equations.

The main obstacle to a successful outcome was the inability to find a suitable strategy. Many
students jumped straight to probability tree diagrams, which were generally unhelpful, and had no
other strategies. Unsuccessful attempts were often based on using fractions with a denominator of
91 (from 7 x 13).




Question | Answer | Mark Mark scheme
22 12 red, P1 for process to find a relationship between r and g
9 green
s e.g. g 3
r+g 7
or £=3
r 4
P1 for process to find a second relationship between r and g
cg _ 8*3 6
T r42+g43 13
or £13_6
r+2 7
P1 (dep P2) for start to process of solving pair of equations,
e.g. eliminates one variable from the equations
or removes fractions from both equations
P1 (dep P3) for complete process to solve equations to find g or r
Al | cao
OR
P1 fortwoof 3x +3,4x+2and 7x + 5
Pl | for 3x+3_6
7x+5 13
P1 (dep P2) for removing fractions from the equation,
e.g. 133x+3)=6(7x+5)
or 39x + 39 =42x + 30
P1 (dep P3) for complete process to solve 13(3x + 3) = 6(7x + 5)
Al | cao

Examiner comment

Two possible methods were shown in the mark scheme. These covered the majority of the algebraic
responses seen, but they were only examples; there were other algebraic methods used which were
marked in a similar way. Students using the second method were generally more successful than
those using the first method.

The third P1 was dependent on the first two P1 marks being awarded. If the first two P1 marks had
not been awarded, then no further marks were possible. The fourth P1 dependent on the previous

P1 mark.




Student response A

Paper 1H - Exemplar question 12

22 There are only r red counters and g green counters in a bag.

A counter is taken at random from the bag.

The probability that the counter is green is %

The counter is put back in the bag.

2 more red counters and 3 more green counters are put in the bag.

A counter is taken at random from the bag.

The probability that the counter is green is %

Find the number of red counters and the number of green counters that were in the bag originally.

‘.

Ple) =2 #

1
e = 3%

T X
51\'3 . i

(PEL >

133+ 3): 6(1x15)
301 +30: H2Xt30,
=3
Xz 9

2 & 2 479 SaEsh
Tx3: 2 - 121 an-oguhu

21-4: ). ¥ 2 red.

et
q@reen, 12 red.
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red counters.... . ...¥ i

green counters

a1

5/5
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Examiner comment
The student used the second method shown on the mark scheme.

The first P1 was awarded for 3x+ 3 and 7x + 5 and the second P1 for forming the equation
3x+3 6

Y-ty A complete process to solve the equation gained the final two P1 marks. The value
X+

x = 3 was used to find that there are 12 red counters and 9 green counters, gaining Al.




Paper 1H - Exemplar question 12

Student response B
22 There are only r red counters and g green counters in a bag.

A counter is taken at random from the bag.
The probability that the counter is green is %

The counter is put back in the bag.

2 more red counters and 3 more green counters are put in the bag.
A counter is taken at random from the bag.

The probability that the counter is green is %

Find the number of red counters and the number of green counters that were in the bag originally.

RA= r gten = 9 total = r+g

.
9 r 9 . =
- -

9 9 19 3(‘\'39

t+9-'3'\' =0

A= r+2 9&en=‘9+3 total = r+g+ 5
|r+2‘5 ( gt+t3 _ o
t19* r+9‘\’5 \ 3
gr3 13g + 39 = 67 + bg *30
MT 15 J ) %
9 Fg-br=-9

1]
I
0

?9-&:(
“u9 I

(
@)

F9~-6r= =9
89—4;r= o

6 red counters... ... ... 8 S

\59 = -9 .3 green counters...... S

3/5
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Examiner comment
The student used the first method shown on the mark scheme.

g = E and L?) — g
r+g 7 r+g+ 5 13
respectively. The student removed the fractions from both equations giving 7g — 6r=-9 and
4g — 3r =0, gaining the third P1. Their process to solve the simultaneous equations by eliminating

r was not correct, since they added the two equations, so the fourth P1 was not awarded.

The first two P1 marks were awarded for forming the equations




Paper 1H - Exemplar question 12

Student response C

22 There are only re red counters and i green counters in a bag.
A counter is taken at random from the bag.
The probability that the counter is green is %
The counter is put back in the bag.

2 more red counters and 3 more green counters are put in the bag.
A counter is taken at random from the bag.

The probability that the counter is green is 9

13
Find the number of red counters and the number of green counters that were in the bag originally.
/
r+1+9+7
9+3 =t
g +5s
2q = &1 U Yo

1>9 +

gt 4 = Gt g

gt e

r = F o+ 9

o
©
- -+ q
k= 5T
) 6

4 = "5(73‘* )

Y = 4l 9t 9

33 = 9 !j
9<%

35
1/5
Examiner comment
Forming the equation _8+3 = © gained the first P1. The student did not use either 3 or 4
r+g+ 5 13 7 7

to find a second relationship between » and g and so the second P1 was not awarded. Since the
student did not gain both of the first P1 marks no further marks could be awarded.
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9 The circumference of circle B is 90% of the circumference of circle A.

(a) Find the ratio of the area of circle A to the area of circle B.

2
Square E has sides of length e cm.
Square F has sides of length fcm.
The area of square E is 44% greater than the area of square F.
(b) Work out the ratio e : f
2

(Total for Question 9 is 4 marks)

Mean score: (a) 0.72, (b) 0.74

Examiner comment
This question combined the standard writing of a ratio, with scale factors of similar shapes.

Part (a): Students had to write the ratio of the circumferences of the two circles, and then apply
knowledge of length and area scale factors to find the ratio of the areas. Many students tried to
actually find areas from a created length, and often got lost in the numbers, while the more
successful students simply worked in terms of scale factors and squared to go from length to area.

Part (b): This was the opposite process from part (a), starting with area scale factors and square
rooting to find length scale factor. Many students struggled to generate the correct area scale factor,
often working with 44 or 0.44 rather than 1.44.




Question | Answer | Mark Mark scheme Additional guidance
9(a) 100 : 81 M1 | for a scale factor of 0.9 oe used;
OR for 10:9 oe
OR 81:100 oe
OR 81%
Al | for 100: 81 oe e.g. 1:0.81,
accept 1.23(4...): 1
(b) 6:5 P1 for 1.44 oe used as the scale
factor or 1.2 oe
OR for 144 :100 oe
or /144 :4/100 oe
OR5:60e
Al |for6:50e eg. 1.2:1,

Accept 1:0.83(3...)

Examiner comment

In both parts, M1 was for either using the correct scale factor, 0.9 and 1.44 respectively, or for
writing a correct starting ratio. This means the ratio of the circumferences in part (a) or the areas
in part (b). These ratios had to be written in the correct order to gain credit, and a number of

students lost the mark when it wasn’t.

For Al, it is worth noting that the ratios do not have to be in a particular form and all equivalent

ratios gain credit.




9 The circumference of circle B is 90% of the circumference of circle A.

(a)  Find the ratio of the area of circle A to the area of circle B.

D{Z ”‘\//07':/00 /7\
ITxg% =41}

Mpe 0o g e

()

2/2
Square E has sides of length e cm.
Square F has sides of length fcm.
The area of square E is 44% greater than the area of square F.
(b) Work out the ratio e : f
v e
At — FAY L-’ e
ey o e o
Ly |09 T
1 S LO
& . S
6.5
(2)
2/2

Examiner comment

Part (a): The student worked with the area of circles of radius 10 and 9. In fact the ratio 10 : 9 stated
on the left-hand side would have score M 1. The student continued to work with areas, obtaining to
1007 and 817z. They then correctly cancel the ‘7’ to give the answer 100 : 81. It is worth noting that
an answer of 100z : 817 would also have scored Al.

Part (b): The student correctly started with the ratio of areas 144 : 100, gaining M1. They then
correctly square-rooted both values to get 12 : 10, which they cancel to 6 : 5. Either of these would
score Al.




9

The circumference of circle B is 90% of the circumference of circle A.

(a)  Find the ratio of the area of circle A to the area of circle B.
mnix A1
(\'05 ) = 100

U6 100-¢|

(2)

2/2
Square E has sides of length e cm.
Square F has sides of length fcm.
The area of square E is 44% greater than the area of square F.
(b) Work out the ratio e : f
£ F
[4¢ : (Co
3% 25
W 25
(2)
1/2

Examiner comment

Part (a): The student started to work with the scale factor of %, so M1 was awarded. The student

correctly squared the scale factor to get the area scale factor of ISTIO On its own, this could not be

awarded A1 as the question asks for a ratio. However, this student completed the response by
writing the correct ratio from the fraction.

Part (b): The student started well by writing the ratio of the areas, gaining M 1. They then went on
to simplify, but failed to square-root and so were not awarded Al.




The circumference of circle B is 90% of the circumference of circle A.

(a)  Find the ratio of the area of circle A to the area of circle B.

T 7 §(07

LS =5
P

2015 81100
(2)
1/2
Square E has sides of length e cm.
Square F has sides of length fcm.
The area of square E is 44% greater than the area of square F.
(b) Work out the ratio e : f
100 VY
(2)
0/2

Examiner comment

Part (a): The student correctly started to work with the ratio and reached the correct two values.
However, they gave the ratio of B : A, rather than A : B, and so only M1 was awarded.

Part (b): The student stated the ratio of the areas. However, the ratio was in the wrong order and
they did not take the square root so no marks could be awarded.
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The grouped frequency table gives information about the times, in minutes, that 80 office

workers take to get to work.

(a) Complete the cumulative frequency table.

Time (f minutes) Frequency
0<¢<20 5
20<1<40 30
40 <t < 60 20
60 <1< 80 15
80 <r< 100 8
100 <t < 120 2
Time (f minutes) Cf:_l:l:lll::i;e
0<¢<20
0<t<40
0<t<60
0<¢r<80
0<r< 100
0<r< 120

1)




(b)  On the grid, draw the cumulative frequency graph for this information.

80
70
60

50

Cumulative

frequency 40

o
A J

0 20 40 60 80 100 120 140

Time (¢ minutes)

(c) Use your graph to find an estimate for the percentage of these office workers who
take more than 90 minutes to get to work.

2)

(Total for Question 11 is 6 marks)

Mean score: 3.87

Examiner comment

the total cohort.

mistake of not plotting the end interval points for the graph.

the percentage of office workers that took up to 90 minutes, rather than over 90 minutes.

Parts (a) and (b) were a very familiar cumulative frequency question, with part (a) completing a
table and (b) drawing the graph. However, part (c) was different to many questions set previously,
with students needing to interpret information from the graph and then calculate a percentage of

The majority of students dealt with the first two parts very well. However, some made the typical

Part (c) was generally answered well, with the vast majority able to gain at least one mark for a
method to read from the graph. Some then failed to subtract this value from 80 and therefore found




Question | Answer | Mark Mark scheme Additional guidance
11(a) 5,35,55, | Bl |cao
70, 78, 80
(b) cf graph M1 | for 5 or 6 of their points plotted Ignore to the left of
correctly from a cf table the first point and
right of the last point
Al | for a fully correct graph Accept a smooth
curve or line
. . . segments
SC B1 if 5 or 6 of their points plotted
not at end but consistent within each
interval and joined by a curve or line
segments providing no gradient is
negative
(c) 7.5 M1 | for a clear method to read off the cf Sight of 74 or 6
graph at 90 implies M1
M1 | for a full method to find the The following
percentage readings give the
e.g. (80 —“74”)+ 80 x 100 (= 7.5) following percentages
Al | for 7.5 or ft cf graph 72=10%
73 =8.75%
74=17.5%
75=6.25%
76 =5%

Examiner comment
Part (a): This was a simple B1 for correctly completing the cumulative frequency table.

Part (b): Students were able to gain M1 (or B1) for either plotting their points correctly but failing
to join them, or for plotting consistently within the interval and joining. This consistent plotting
was for the students who typically plotted on the mid-interval values rather than the end points,
and was catered for in the special case in the mark scheme. If an error was made in the table then
these were followed through for (b), providing values in the cumulative frequency column were
increasing. The graph needed to be fully correct for Al.

Part (c): The first M1 was for reading from 90 on their cumulative frequency graph. If students had
drawn a step diagram or had a graph with some negative gradient, they were unable to score this
mark. The second M1 was for subtracting their value from 80 and finding the result as a percentage
out of 80. At this stage some students didn’t use the graph and used the table. A1 was for 7.5 or a
correct follow through value from their cumulative frequency graph.




Paper 2H - Exemplar question 2

Student response A

11  The grouped frequency table gives information about the times, in minutes, that 80 office
workers take to get to work.

(a) Complete the cumulative frequency table.

Time (f minutes) Frequency
0<1r<20 5
20<t< 40 30
40 <1< 60 20
60 <r< 80 15
80 <7< 100 ?
100 <¢ < 120 b
e mne) | ey
0<r<20 § ‘5
0<1<40 I X
0<1<60 55
0<r<80 70
0 <1< 100 79
<

0<t

iy

80

(1)
11
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Paper 2H - Exemplar question 2

(b)  On the grid, draw the cumulative frequency graph for this information.

»
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1 1 il M 1 1
80 b OB v et . M shet b Ly + lg- +
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R Rl R c—:»HP:>1>’P = y<<:r]' ‘_v » -1+ - - ERIRIR S RIS IR R SR R
70 sea i i HA A | 1‘ 41
R mEEEmRAREEEaE ImanmSaREE AENE aen s ¢ B
60 1 T e TIT STEEISILSIIE '
50 aanms T
| % 4441l 44 4 . $4-4e4-4
. - .. .  d - * -+ + * *
Cumulative e . + yr‘» 1o dt- bt + 4+ i 8 - fn;xt—-
frequency I EBESR IW REmE o SRS R
- - - 44— R R e B e .4 -4 444 -
30.-—»0- 1t 1+ttt - - ISea. > %?1
SmEEmaus imaEnd” suaisusaseansseassuaas I8 abassdrat masatan
20 i = I T 1 swsngw
b4 4 .14 >—£ ¥ ey bt e 4> . jgun e R e e
2 ' I 4 + 44 4»—. 7”#:2_1“ l .-:- 4?’ - -4 ]
10 T . 2 man rumEaE S
+ &_&—»-»—«L«:. - 44 - |8 ) u‘ Lt 4 ot
+- r < »t«rr—» ’ ‘-&« r r 4 - »«r t
0 T 1 IBESE Am 1 >
0 40 60 80 100 120 140
Time (1 minutes)
(2)
2/2
(c)  Use your graph to find an estimate for the percentage of these office workers who
__take more than 90 mlnutes to get to work.
[y’ \M@% 4oio MOt -
S %
(3)
3/3

Examiner comment
Part (a): The student correctly completed the table, so B1 was awarded.

Part (b): The student plotted the points correctly and joined them with a curve (line segments were
equally acceptable), and so scored M1 Al.

Part (c): The student correctly read from the graph at a time of 90, for the first M1. They then
completed their solution by subtracting this value from 80 and then finding a percentage, so the
second M1 was awarded. Their final answer was correct for Al.
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Paper 2H - Exemplar question 2

Student response B

11  The grouped frequency table gives information about the times, in minutes, that 80 office
workers take to get to work.
Time (f minutes) Frequency

0<r<20 5
20<t<40 30
40 <t < 60 20

60 <t< 80 15

80 <1< 100 8

100 <t < 120 2

82

(a) Complete the cumulative frequency table.

o ?

Cumulative

Time (¢ minutes) frequescy
0<r<20 wia ¢
0<r<40 fam 3¢
0<t<60 et s 5
0<t<80 a0
0<r<100 35
0<r<120 &

(1)
111
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(b)  On the grid, draw the cumulative frequency graph for this information.

B
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70 [ i ' e asan ianan s
+ 'I.o -~ 4‘[ - 1‘ s
SEasiamss snanssaans 1 HH : T HH
%0 i % T 35i3ssatagia ansying
44 4 {oh 4+ - RS .. 1 !
e A HTH R HHHEH
SO BEHH ! t M HH T HT S
. i L EEREE W INESS Fes - I ’ J . - -
Cumulative 40 oo 198 upe P D SAERE Sha
frequency o8 8 e T na pEmEE v HH :
30 e = 2023812 ST SR IEEE ImSEE AN awEAE paAEE L EEaE
t+r -ttt - e = -r1rt 1+ + T T+
b+ 4o 4+ + 4 1 - -t 44
1 e 1
20 FT AR - - T
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+et—pt-A ottt .. . - o g 44—+ R 1
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0 ] I8 SEa S Su N } T H
0 20 40 60 80 S 100 120 140
Time (1 minutes)
2)
1/2
(c)  Use your graph to find an estimate for the percentage of these office workers who
take more than 90 minutes to get to work.
a0 mins =1 30 - %
__% ¥\ OO - JS‘
287 %
(3)
3/3

Examiner comment
Part (a): The student completed the table correctly for B1.

Part (b): The student made the common error of plotting at mid-interval values. Their plotting was
consistent within each interval, at the correct heights and joined, so using the special case B1 was
awarded.

Part (c): This could be marked using follow through from their graph. Their graph was classed as
a cumulative frequency graph for the sake of the follow through, as it was consistently rising and
had no negative gradient.

The method here was fully correct for their graph and the follow though could apply to all three
marks, so M1 M1 A1l was awarded.
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Student response C

11  The grouped frequency table gives information about the times, in minutes, that 80 office
workers take to get to work.

Time (f minutes) Frequency
0<1<20 5
20<t<40 30
40 <t < 60 20
60 <1< 80 15
80 <r< 100 8
100 <t < 120 2

(a) Complete the NG

Time (z minutes) C;:;;:':::;e
0<r<20 =
0<r<40 =)
0<r<60 55
0<r<80 10
0<r<100 %
0<r<120 0
(1
11
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L OSSR oo for his informations
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(c) Use your graph to find an of these office workers who
take more

_/8—-——- ~O\&
8O

a0 - B

0/2

0/3

Examiner comment

Part (a): The student correctly completed the table for B1.

Part (b): The student attempted to draw a frequency diagram rather than a cumulative frequency

graph. There were no correct points plotted and so no marks were awarded.

Part (c): The student stated an incorrect answer with no indication where the 8 came from. Since
there was no cumulative frequency graph, follow through cannot apply and so no marks were

awarded.
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OAB is a sector of a circle with centre O and radius 7 cm.

7em

7cm

The area of the sector is 40 cm?

Calculate the perimeter of the sector.
Give your answer correct to 3 significant figures.

(Total for Question 12 is 4 marks)

Mean score: 2.20

Examiner comment

This question linked the two main aspects of sectors, namely area and arc length, in the context of
a problem. There were numerous ways for students to approach the problem, but the most common
of the successful approaches was to use the area to find the angle in the sector. Students then used
this to find the arc length and subsequently the perimeter.

Another approach was to work in terms of proportion, using the area of the sector and the total area
of the circle. This method avoided the need to find the angle.

The most efficient method seen was those students that realised to get from the area to the arc
length they needed to only divide by the radius and multiply by 2.

A significant number of students struggled to access the problem as it seemed they were not
confident in using the correct formulae for area and arc lengths of sectors. Of these many gained
the first mark but were unable to progress further.




Question

Answer

Mark

Mark scheme

Additional guidance

12

254

P2

(P1

P1

Al

for finding the size of the angle

40%360
e.g. T2 (= 93.5(4...))
Tx7

OR for working with proportion,
g 20 (=0.259(8...) or 0.26)
497

or ‘f_o” (= 3.84(8...) or 3.85)

for finding the area of the circle
e.g. 7% 77 (=153(.938...) or 154))

(dep on P2) for a process to find the arc
length,
“93.5(4...)”
e.g. — 2 XX
360
(=11.4(28...))

0
xmx2x7(=11.4(28...
19, ( (28..))

2x7

or

orzx2x7+ ‘f_é” (= 11.4(28...))

for answer in the range 25 to 25.44

May be embedded

If an answer is shown
in the range in
working and then
incorrectly rounded
award full marks.

Accept 178
7




Examiner comment

The start to the mark scheme was split into a P2/P1. So those students that either completed the
process to find the angle, or wrote a suitable statement for proportion were awarded 2 marks. If
students were unable to gain these marks, they could gain P1 for finding the area of the circle.

The third P1 was for the process to find the arc length, either by applying the found angle to the
correct formula, or by correctly using their proportion statement with the formula for the
circumference of the circle. This was slightly different to the mark scheme on many questions,
where the last method or process mark was for a complete method or process. This mark stops
short of that, as the student who got as far as finding the arc length but forgot to add 2 x 7 was
worthy of 3 marks rather than 2 marks. It is important that students do read the question carefully.

As with a number of other questions on this paper, some students lost marks due to premature
rounding in their working. It is important that students realise the effect premature rounding can
have on the accuracy of final answers and retain accuracy throughout.




12 OAB is a sector of a circle with centre O and radius 7 cm.

The area of the sector is 40 cm?

Calculate the perimeter of the sector.
Give your answer correct to 3 significant figures.

8
7Tr
Q70 X x Z Yo

Cuuosgy ~ THd =\ TT

%0 —
22 - T 0.7%94k
Can - PUlegoS

\4 7T X 0. 2594% S = | ap

(15704 747> 25 127,

2% .4

cm

4/4

Examiner comment

The student worked in terms of proportion, rather than finding the angle. j—g m scored the P2 mark.

The student then correctly multiplied this fraction by 14z to calculate the arc length, which was
sufficient for the third P1, and finally added on 14 to complete the response. The answer in range
gains Al.




12 OAB is a sector of a circle with centre O and radius 7 cm.

The area of the sector is 40 cm?

Calculate the perimeter of the sector.
Give your answer correct to 3 significant figures.

L+O=(ﬂ'x77f)x:c C=rmd

40 =153.9330% x2C C=mxlt

VS FON C=l%mr
€0153.93804%=0.159 g4agos | - >3F22A71S

UHA9129715%0.25Q84450S5=11- 42 ¥ S 7143
=1 .4

. W

cm

3/4

Examiner comment

This student followed a similar method to Student A. They set up an equation to find the proportion
factor, here called x, which they evaluated correctly to gain the P2 marks. As with Student A, they
then multiply their proportion factor by 14z, although this student calculated that figure as a
decimal. It was acceptable to use either form.

Unfortunately, in this case the student stopped at finding the arc length and failed to add on the
two radii to complete the perimeter. Since this final step was included in the accuracy mark, only
Al was lost.




Paper 2H - Exemplar question 3

Student response C

12 OAB is a sector of a circle with centre O and radius 7 cm.

7em

7em

The area of the sector is 40 cm?

Calculate the perimeter of the sector.
Give your answer correct to 3 significant figures.

ALY
NALA
A
mr®
T x%
=193 G330Yem™

>
)

1!

15343804 ~4O0 =11%.39320y

<m

1/4

Examiner comment

The student started like many did, by finding the area of the circle, and gained the first P1.
Unfortunately, the student then incorrectly subtracted 40, and was unable to proceed any further.
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x> +3x-10 ax—

b where a, b, ¢ and d are integers.
cx—d

13 Show that 6 + {(x +5)+ } simplifies to

(Total for Question 13 is 4 marks)

Mean score: 1.29

Examiner comment

This question assessed students’ understanding of algebraic fractions, as it required them to
factorise, divide and then add algebraic fractions using a common denominator.

Many students were able to access the question in some way and it differentiated well between the
higher-achieving students.

The three method marks were for the three distinct steps of the process: factorising the quadratic
expression, the method to divide (typically involving multiplying by the reciprocal); and addition
of algebraic fractions using a common denominator. No one mark was dependent on the others,
meaning the steps could be carried out in differing orders depending on how the student approached
the problem.

Many students dropped marks because they didn’t know how to divide fractions, quite often
crossing out common expressions with no real understanding of what they were doing. In a good
number of cases, students struggled with the addition, and multiplyed their fraction by 6 rather than
adding.




Question | Answer | Mark Mark scheme Additional guidance

13 Tx—13 B1 | for factorising e.g. (x + 5)(x — 2)
x—2
M1 | for a method to divide (x + 5) by the Condone incorrect
algebraic fraction factorising
(x-1)
eg (x+5)x——~
g ( ) x> +3x-10

M1 | for finding 2 fractions with a common | Condone incorrect
denominator or a single fraction factorising
6(x—2) N (x-1)

x=2 x=2
r 6(x—-2)+(x—-1)

x=2
or 6(x22 +3x-10) (x2+ 5)(x—1)
x +3x-10 x"+3x-10
or 6(x> +3x—10)+(x+5)(x—1)
x> +3x-10

e.g.

o

Tx—13
x—2

Al

Examiner comment

The mark scheme was a simple one. The mark for factorising was an independent B1, as it could
be done at any point in the process and this meant that students would pick it up no matter when
they completed that step.

The two M1 marks were for dealing with the division and the addition. The first M1 was often
dropped as students changed the sign from divide to multiply but didn’t exchange the second
fraction for its reciprocal. The second M1 was the one least often awarded. The majority of students
were unable to write the 6 with a common denominator and hence were unable to get beyond
2 marks.

Sadly, quite a number of students who had worked perfectly with the algebra then lost the Al as
they were unable to correctly simplify ‘6x — 12 + x — 1’ and therefore finished with an incorrect
numerator.




x*+3x-10

xX—

13 Show that 6 + |:(x +5)+ } simplifies to 977 \where a, b, c and d are integers.

cx—d

A bugh ﬂX

.Gt U 25 (%u_lg

~\

C+ -

it

e XY
X~

& -\QX>"
3 T
A2
- Ix - \3
Ax - L

4/4

Examiner comment
This response was taken almost perfectly from the mark scheme itself!

The student started by correctly factorising the quadratic to gain B1. They then showed a correct
method for division, multiplying by the reciprocal, gaining the first M1. From here, they correctly

simplified the product to leave them with 6 + x—; The final M1 could be awarded for either a
x —

correct method to find two fractions with a common denominator, or, as this student did, a single
fraction. The student then correctly simplified the numerator to obtain the correct expression for
Al.




2
x +3x-10 . — ,
13 Show that 6 + | (x +5)+————— | simplifies to ax where a, b, c and d are integers.
xX— cx—d
Yo %1 By - (€ (2 - Q
1 l X ¥ (j b' \
) S V)
Loz
r t \“ﬂ
+ ) c +S) (o -2) |
| " — e o \
*l. ) [~ -~ 1) J
e |
Y+ S ) (e =) I
# - K — et '
e C x +0) (2¢ '1\) ‘l'
o (x+5)(x-2) )
A ——— o /
(> +S) (x -2) |
(s = 1 - (
> - X
-‘L.ﬁ —+ )'(\ - |
/ :
[ x - l
e L\’ f )’ \
- I > 2
— | :
{ X p. T X _ﬁ 2 1)\ +« — Cﬁ

3/4

Examiner comment

In the case of the first two marks, this response was almost identical to that of Student A, gaining
B1 M1. For the third M1, this student chose to work with two fractions with a common
denominator. Their fractions were correct and so the second M1 was awarded. Unfortunately, when
adding the two fractions the student added the denominators, so they lost the Al. It was very
common to see this mistake, or to see the numerator incorrectly simplified.




2
x +3x-10| . . ax — .
13 Show that 6 + | (x +5) + ——— | simplifies to where a, b, ¢ and d are integers.
x— cx—d
Cx Y ( se-2)
# T - W X
= —| Al - &

{"”LQI rs) - CxaeSDO(x-~-2D
> =~

1/4

Examiner comment

The student correctly factorised the quadratic expression to gain B1. However, they did not know
how to deal with the division of the fractions and no further work of credit was seen.




Paper 2H - Exemplar question 5

Exemplar question 5 [back to Contents page]

Higher tier Question 14
14 A car moves from rest.

The graph gives information about the speed, v metres per second, of the car ¢ seconds
after it starts to move.

V A
25
20 -
15 /
Speed
(m/ S) /
10
5
o 5 10 15 20 25 30 35 40 1
Time (seconds)
(a) (1) Calculate an estimate of the gradient of the graph at 7= 15
3
(i1)) Describe what your answer to part (i) represents.
1)

(b) Work out an estimate for the distance the car travels in the first 20 seconds of its journey.
Use 4 strips of equal width.

(Total for Question 14 is 7 marks)
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Mean score: 3.21

Examiner comment

This question addressed two new topics to the specification: finding and interpreting the gradient
of a speed—time graph, and area under a graph. Both topics have been on previous papers and it
was therefore surprising to see so many students not prepared for this topic.

Part (a): Students were required to draw a tangent to the curve at a time of 15 seconds and then
find the gradient, while part (a)(ii) required them to interpret the gradient of this graph as rate of
change of speed, or acceleration. A large number of students didn’t draw a tangent at all and
therefore were unable to gain any credit in part (a)(i). Of these students, most simply read off the
speed at a time of 15 seconds and divided by 15.

Many of the students who did draw a tangent had very poor accuracy in reading values from the
axes, which often resulted in losing accuracy marks. Some credit was given to students who
misinterpreted the scale, but for many it appeared to be a lack of care and attention.

In part (b)Part (b): Students were prompted to use 4 strips to find the area under the curve in the
first 20 seconds. Many didn’t read the question properly and tried to find the area under the whole
of the curve. While credit was given to students who used rectangles under or above the curve, it
should be noted that this did not provide a very good estimate for the area and almost invariably
resulted in an answer outside the permitted range.

Question | Answer | Mark Mark scheme Additional guidance
14(a)(1) 0.83 B1 | for a tangent drawn at =15 Working:
7.5+9=0.83...
No tangent scores 0
marks

M1 | full method to use the tangent to find | This mark can be
the gradient (e.g. 7.5 + 9) awarded if the tangent
is drawn at ¢ # 15

Working may be seen
on the diagram

Al | for answer in the range 0.6 to 1.0

(a)(i1) Statement Cl | statement

Acceptable examples
acceleration

rate of change of speed
increase in speed over time

14(a)(i1) Not acceptable examples
continued rate of change
m/s/s

increase in speed




Question | Answer | Mark Mark scheme Additional guidance

(b) 220 P1 | for splitting the area into strips and Working
correct process to find the area of one | 4,12, 18, 20
strip,

5x4
e.g. =10
& — (=10)

or (4+—212)><5(= 40)

or

(12;18)x5(: 79)

. (18;220&5 (= 95)

P1 | for a complete process using at least 4 | Allow one error in the
strips to find the area under the curve | reading of speeds
e.g. 6610’9 + 6440” + 6675” + 6‘959’

Al | for answer in the range 215 to 225
from correct working using at least 4
strips

Examiner comment

Part (a)(i): It is important to note that without a tangent drawn, no marks could be awarded. If a
tangent was drawn, but it was at the wrong time, M1 could still be awarded if there was a suitable
method shown to find its gradient.

Students needed to take real care when reading values from the axes. Many misinterpreted the scale
altogether, and while this was taken into account in the awarding of M1, it meant A1 could not be
awarded. However, many students just appeared to read the axes wrong, resulting in incorrect
values used in the calculation. Where this was the case M1 was not awarded, and neither was Al,
even if an answer in range was achieved.

Part (a)(i1): This part was looking for students to realise that the rate of change of speed was in fact
acceleration, but either answer (or a similar statement) was awarded C1.

Part (b): The first P1 was for splitting into strips and for a correct process to find the area of one
strip. Students who used fewer than 4 strips for the first 20 seconds were able to access this mark.
Students using rectangles could gain both this and the next P1, providing the rectangles were
clearly seen on the diagram and a correct process was shown. The second P1 was for using at least
4 strips and having a correct method to find each area and add. Some students used more than 4
strips; while this should not to be encouraged from a time perspective, it was not penalised as it
would provide a better estimate. One error in reading speed could be condoned in the award of this
mark. The answer needed to be in the range 215 and 225 for Al.




Paper 2H - Exemplar question 5

Student response A
14 A car moves from rest.

The graph gives information about the speed, v metres per second, of the car ¢ seconds
after it starts to move.
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15 e +4 4 +H |8 o L Bue.
7 :
y" 1 3
Speed ? =’ = on s Samas jEERS Ns 48 tawmssan s EREE smt
(m/s) b 1 1 ’ \ | RERRIREER RREERERE 13 ~ v+ 1
. ——h 4 . -
EE S I pae ] 72400574 1M BREPREE] 18050 SamEq ISR RS [A8 I0 senan §E8 | OnnE mees 180 anoaTA]
|0 1 + as EEPRERRY hia 00 R + a.
T v i T T
L 4 41 : {4+ r4-
1 - HaES I8 +4 rterd=1+08+ ] st
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‘ - — - — s I -t | | ad vt v
/. FFoEt aan o BER =14 CEETT
5 aa 26 1 = 3assazsse 3
+
L
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+ 4+ -+ 44 BE
* +- . {.—.—1. + 4\~ Rt v +
Ka 444 4t i 183 ISE2RSRRER IRR IEA & I, 11 T-1=1H .
»>
0 5 10 15 20 25 30 35 40 ¢
Time (seconds)

(a) (i) Calculate an estimate of the gradient of the graph at ¢ =15

3
3/3
(ii))  Describe what your answer to part (i) represents.
.k Lz aceelavabion o} F Le cay ak ook 'o-o)'
(1)
1/1
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(b)  Work out an estimate for the distance the car travels in the first 20 seconds of its journey.
Use 4 strips of equal width.

%S ,;(ou.)s' =)0
o 5‘-(&1:2)5 = ko

A

_étozus)l,' = 24

———

220
!

! N = 15
208 20) 5

A\ \}

2 20
(3)

m

3/3

Examiner comment
Part (a)(i): The student clearly drew a tangent at 15 seconds. Using dashed lines, they drew in a

right-angled triangle, demonstrating a correct method to find the gradient, and their answer of )

was in range.
Part (a)(ii): C1 was awarded for ‘acceleration’.

Part (b): The student showed strips drawn onto the diagram, and although they did not draw the
chords their working showed that they worked with trapezia. If they had been using the less
accurate method of using rectangles, the rectangles would have needed to be clearly drawn on the
grid for the M1 marks. The fully correct working led to the correct answer, and so all 3 marks were
awarded.




Paper 2H - Exemplar question 5

Student response B
14 A car moves from rest.

The graph gives information about the speed, v metres per second, of the car ¢ seconds
after it starts to move.

VoA - o - T
25 1 f t % , 7 1 T TETT
: r S Soss et Sess e
: R TR T S
20 - — - o+
15 B e & -
Speed [t LA !
(m/s) : :
} Bk == 2 X - Hb!'&; ‘; ‘*k e i
10 i + T t -
s I adnn i
5 _, YT TR =1 snmes
1 1 1 1 1 ==
Giasaaianed SRREEESNIS wel s an i 1 .
5 10 15 20 25 30 35 40 ¢
Time (seconds)
(a) (i) Calculate an estimate of the gradient of the graph at ¢ =15
25-2.8:17.5
25-0 =15
|%.5
73 0%
3)
3/3
(ii))  Describe what your answer to part (i) represents.
......................... BRaer The car's ac R
()
1/1
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(b)  Work out an estimate for the distance the car travels in the first 20 seconds of its journey.
Use 4 strips of equal width.

A 0.5x5x4=10m
Bzo5xgt 11,75x53 39.375m
C = 0. 5x(11.75+16)*3= 67. 375m

D =0.5x(16+20)%5 = 70m
10439375 + 67,375+ 90> 268 ?5m

208' }5 m

3)

2/3

Examiner comment

Part (a)(i): The student drew a tangent at 15 seconds for B1. They drew in the right-angled triangle
and showed correct working to find the gradient using this tangent, gaining M 1. Their answer was
within the given range, so 3 Al.

Part (a)(ii): C1 was awarded for ‘acceleration’.

Part (b): This was a nearly perfect response. The student split the diagram into strips, including the
chords, and showed the method to find the area of each. In arcas B and C, a value of 11.75 was
used. Professional judgement was used when looking at whether the values are correct, and this
was perfectly acceptable instead of the correct value of 12. However, in areas C and D the value
16 should be 18, which is too far away to be taken as correct. This constituted one error in reading
speeds, which the additional guidance stated was acceptable for P2. Unfortunately, because of this
error, the answer was outside the acceptable range, so A1 could not be awarded.




Paper 2H - Exemplar question 5

Student response C
14 A car moves from rest.

The graph gives information about the speed, v metres per second, of the car ¢ seconds
after it starts to move.
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(a) (i) Calculate an estimate of the gradient of the graph at ¢ =15
Graoliwt « Chanﬂo n Y
Change n
z aF-225 , 25 « 0,135 m|s*

—

2.5y %3

0:135m{s™ "

(3)
1/3
(ii))  Describe what your answer to part (i) represents.
T raprasends Hu o Ccelenation Of e CQu
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1/1
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(b)  Work out an estimate for the distance the car travels in the first 20 seconds of its journey.
Use 4 strips of equal width.

Distamce z amea undey Hu guapk-

R [ x (@112) xS
(inix5>+ ZL““Z “) x5 (zx
y A y
+ (_Ly(n+2()) xzj
2
: 10 + Yo + 15 +380
¢ 505m

—

205 .

‘ <. ..m
o— (3)

1/3

Examiner comment

Part (a)(i): The student drew a tangent at 15 seconds for B1. In this case the student confused their
‘x’ and ‘y’ values making their method incorrect, so no further marks were awarded.

Part (a)(ii): C1 was awarded for ‘acceleration’.

Part (b): The student started well, correctly split the area and showing the method to find the area
of a strip, gaining the first P1. However, in the fourth strip they used a value of 20 in place of 5.
For the second P1, one mistake in reading speeds could be condoned, but not in reading times. This
means the second P1 could not be awarded. The answer is outside the range so was not awarded
Al.
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16  The straight line L has the equation 3y =4x+7
The point A4 has coordinates (3, —5)

Find an equation of the straight line that is perpendicular to L and passes through 4.

(Total for Question 16 is 3 marks)

Mean score: 0.93

Examiner comment

This question assessed understanding of y =mx + ¢ and the relationship of the gradients of

perpendicular lines. Students needed to extract a gradient from the given equation, which for most

students involved rearranging into the form y =m + ¢, then apply the knowledge of — 1 to find
m

the gradient of the perpendicular line. The accuracy mark then included the step of substitution to

find the y-intercept.

Many students struggled to find the gradient of the line L as they didn’t understand that the
coefficient of x is only the gradient when the equation is in the correct form.




Question Answer Mark Mark scheme Additional guidance
3 11 e . 4
16 y=—xmo M1 | for identifying gradient of 3 Ignore constant term
M1 | for beginning a method to find Can ft providing
the gradient of the perpendicular | gradient is clearly
line stated
e.g. g m=-1
3
or identifies gradient of
: . 3
perpendicular line as — 2
Al fory:—%x—%orany 4yt 3xr=-11

equivalent equation

3
+5=—"(x-3
y 4(x )

Examiner comment

The first M1 was for correctly identifying the gradient of L. The second M1 was for a method to

find the gradient of the perpendicular line. For many students, this was use of —i. This mark

m

could be gained even if the value of m was incorrect, provided the gradient was clearly stated. The
Al mark included the substitution to find the y-axis intercept, leading to the final equation. Any
equivalent equation was acceptable, but the one in the answer column, and its decimal equivalent,
were the ones most commonly seen.




16  The straight line L has the equation 3y =4x+7
The point 4 has coordinates (3, — 5)

Find an equation of the straight line that is perpendicular to L and passes through 4.

3:%3: *%—% 3:-%3: 4—-‘——;
gx =Y

(3,-5) ~s=(-2g ) +FC

(-
Y
2 e

3/3

Examiner comment

The student started, like most successful students, by rearranging the equation into the form
y = mx + c. However, this alone was not enough to gain the first M1, for which the gradient needed
to be identified. Although the student did not explicitly state the gradient, using it to find the
perpendicular gradient was sufficient for the first M1. The second M1 was awarded for using the
correct gradient of the perpendicular line in the working to get the equation of the perpendicular
line. The student then used substitution to find the y-axis intercept, and hence the correct equation,
gaining Al.




16  The straight line L has the equation 3y=4x+7
The point 4 has coordinates (3, — 5)

Find an equation of the straight line that is perpendicular to L and passes through 4.

-3 -
\5—_ /\-A >x \

2/3

Examiner comment
The student correctly rearranged the equation and stated g = g to gain the first M1 mark. They

then stated pg = — % (for perpendicular gradient), gaining the second M1 mark. The substitution to

find the intercept was correct, but the evaluation was incorrect, leading to a value of —1 rather than
—5.25 and so A1 could not be awarded.




16  The straight line L has the equation 3y =4x+7
The point 4 has coordinates (3, — 5)

Find an equation of the straight line that is perpendicular to L and passes through 4.

By = e 55—

w =Y

&ﬂh)& +(

Vi —ixve (3,75)

m = -

L
\.1

-S=—~\q(3> + |

LS = —O0AS A C U"?*"L"ZE

c= -7 S _____(Tetal for Question 16 is 3 marks)

1/3

Examiner comment

As with a large number of students, this student did not rearrange the equation and they stated the
gradient as 4, so the first M1 could not be awarded. However, since the gradient was explicitly

stated, and the method to find the perpendicular gradient (here m = — %) was correct, the second

M1 mark could be awarded. Because of the early mistake the answer was wrong, so Al was not

awarded.




17
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There are some small cubes and some large cubes in a bag.
The cubes are red or the cubes are yellow.

The ratio of the number of small cubes to the number of large cubes is 4 : 7
The ratio of the number of red cubes to the number of yellow cubes is 3 : 5

(a) Explain why the least possible number of cubes in the bag is 88

All the small cubes are yellow.

(b) Work out the least possible number of large yellow cubes in the bag.

(Total for Question 17 is 4 marks)

Mean score: 1.39

Examiner comment

Part (a): The question assessed students’ understanding of ratio. If the total can be divided in two
different ratios and the values need to be integers then the smallest total must be the lowest common
multiple of the sum of both ratios.

Part (b): This part could be accessed in a number of ways. The most common successful routes
were to use the ratios to either find the total number of yellows and the number of small cubes and
subtract, or to find the number of large cubes and subtract the number of red cubes. However, some

students used two-way tables or probability trees and could be just as successful.




Question

Answer

Mark

Mark scheme

Additional guidance

17(a)

(b)

Explanation

23

Cl1

P1

P1

Al

for stating the LCM of (4 + 7) and
(5+3)is 88

or there is no smaller multiple of 8
and 11 (than 88)

for using a scale factor appropriately
e.g. 4 x8(=32)

or3 x 11 (=33)

or7 x 8 (=56)

or5x 11 (=55)

OR for writing a pair of suitable
fractions,
7 3
e.g. — and =
s 11 8

or iand é
11

8
or E and i
8 11

for finding the number of large cubes
and red cubes

or small and yellow

or small and red

e.g. 7x8(=56)and 3 x 11 (=33)
or4 x8(=32)and 5 x 11 (=55)
or4x8(=32)and 3 x 11 (=33)

OR a suitable fractional equation,

e.g ——x=é
hART! 8

4

11

_ 3 4
orx=1-=—-——
8 11
OR a suitable pair of probabilities
with a common denominator,

S _
or - —x=

May be seen in a
two-way table or
probability tree

May be seen in a
two-way table or
probability tree

Escores P2 AO
88




Examiner comment

Part (a): To gain this single mark, students needed to realise that 88 was the LCM of 11 and 8,
although they didn’t need to specifically quote those words. Many students did not gain this mark
and that was because they stated that 8 x 11 = 88, but did not address the lowest common multiple
element.

Part (b): Students first needed to find a path through the problem by finding a suitable pair of values
that would lead to the number of large yellow cubes. The first P1 was for finding one suitable value
and the second P1 for finding two that together could lead to the correct answer. So by finding, for
example, 56 and 32 a student would only score the first P1; even though both are suitable starting
values, together they cannot lead directly to the correct answer.

For those who worked with fractions or probabilities, to gain the first P1 a suitable pair was needed
for the P1 mark and then a suitable equation for the second P1. For those who dealt with fractions,

% was a common answer, but it failed to score the final mark as it is not the answer to the question.
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There are some small cubes and some large cubes in a bag.
The cubes are red or the cubes are yellow.

The ratio of the number of small cubes to the number of large cubes is 4 : 7
The ratio of the number of red cubes to the number of yellow cubes is 3 : 5

(a)  Explain why the least possible number of cubes in the bag is 88

snosl 9o Jasge = %27 0 Jokal =) 5 ed Ao ytllaw = 159
0. dutel = 8. The dowest  ommnsn . muloele . ALand L dh

B8 .50 NS e demnt pasior nuaeer 6. Ui
(1)

111
All the small cubes are yellow.
(b)  Work out the least possible number of large yellow cubes in the bag.
s - U
X LT =W 3 w8 =%
Jooy Qiloen = 8
w s * v e X
32 se % SO
smollak 18 Jow Wibeh = B3
Al 3B smoll Qe W‘N )
5%=- 30 = 53 \’)LQNU.M M
Tiest 43 COn oy W UOIR Qed,
Wnie QAL smoll are yeuow
23
(3)
3/3

Examiner comment
Part (a): The student correctly stated that the LCM of 11 and 8 is 88, gaining C1.

Part (b): The student correctly used both ratios to find the number of red cubes and yellow cubes,
and the number of small cubes and large cubes, gaining the first P1. They then interpreted the
values correctly, realising that all small cubes are yellow for the second P1. They therefore worked
out the correct number of large yellow cubes as the total yellow cubes (55) minus the number of
small cubes (32), gaining Al.




Paper 2H - Exemplar question 7

Student response B

17  There are some small cubes and some large cubes in a bag.
The cubes are red or the cubes are yellow.

The ratio of the number of small cubes to the number of large cubes is 4 : 7
The ratio of the number of red cubes to the number of yellow cubes is 3 : 5

(a) Explain why the least possible number of cubes in the bag is 88

L‘H_rfl':\\ sond 3¥S W 3 W TL\L L\w Cw«mm W
lovecthn 98 You couddnd  have oo wholt puadses

(n

11
All the small cubes are yellow.
(b)  Work out the least possible number of large yellow cubes in the bag.
< L a:Y
G T ?°5S
?3 - %% =1
w Y ¢
Ha3=%%
FRU= 5L
ItAS =3
Fc+=-SL
9. L A Y
¢ P I 2% : 56
36-29 - 24
24
(3)
2/3

Examiner comment
Part (a): The correct statement about LCM was awarded C1.

Part (b): The student worked with both ratios to find the number of small cubes and large cubes
and the number of red cubes and yellow cubes. Unfortunately, they were unable to interpret the
information correctly and chose an incorrect pair to subtract, so no further marks were awarded.
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Paper 2H - Exemplar question 7

Student response C

17 There are some small cubes and some large cubes in a bag.
The cubes are red or the cubes are vellow.

The ratio of the number of small cubes to the number of large cubes is ::"; =M
The ratio of the number of red cubes to the number of yellow cubes is 3:5 = #
(a) Explain why the least possible number of cubes in the bag is 88
_peconNse Mt S amd 24§ 8, UXBE3®

0/1
@)Woﬂw&e&'bhuumb«af@yclbwmbuinmem
SWaok T gt i o e wnneld ove Y&k
y . 9 =\ !
S
Yo Lovea / WOVE (JRANOVY DDA et -
S . 3 = 8
h) - < \ S
/ p:1 4
“w 7 xS
S - &% xM
101 35— NN e cugeg
16 012 ¢ _ M
W 35 L
tu A \d-uu,ow
(3)
1/3
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Examiner comment

Part (a): Although the student showed that 88 is a multiple of 11 and 8, they made no reference to
the LCM and so no mark was awarded.

Part (b): Like many students, this student started to work with fractions. They gained the first P1

mark for finding a suitable pair, here % and % However, no correct equation was set up with

these fractions and so no further marks were awarded.
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18 The points 4, B, C and D lie on a circle.

CDE is a straight line.
B
\ C
A D
E
BA=BD
CB=CD

Angle ABD = 40°

Work out the size of angle ADE.
You must give a reason for each stage of your working.

(Total for Question 18 is 5 marks)

Mean score: 2.62

Examiner comment

This circle theorem question only required the knowledge of cyclic quadrilaterals alongside the
other standard geometric properties. However, without the knowledge of cyclic quadrilaterals
students could not score more than 1 mark.

The question stated that reasons must be stated, and it was disappointing to see so many students
either failing to give reasons, or not stating them fully, and therefore dropping marks.

Many students mistook CDE as a tangent and then stated, incorrectly, that angle ADE was 90°.




Question

Answer

Mark

Mark scheme

Additional guidance

18

75° with
reasons

Ml

Ml

Al
C2

(Cl

for finding

angle BAD = 18040

(=70)

180—-40

or angle BDA = (=70)

for finding
angle BCD =180 — “70” (= 110)
or40+x+70+x=180

for finding angle ADE =75

(dep M2) for Opposite angles of a cyclic
quadrilateral add up to 180

and one other reason;

all reasons given must be appropriate for
their working

Base angles of an isosceles triangle are
equal,

Angles in a triangle add up to 180
Angles on a straight line add up to 180
[or exterior angle of a cyclic
quadrilateral is equal to the interior

opposite angle]

(dep M2) for Opposite angles of a cyclic
quadrilateral add up to 180,

or all other reasons given appropriate for
their working)

Could be shown on
the diagram or in
working

Underlined words
need to be shown,;
reasons need to be
linked to their method

Apply the above
criteria

Examiner comment

The two M1 marks were for firstly finding angle BAD or angle BDA using isosceles triangles, and
then for finding angle BCD using the cyclic quadrilateral. Al included the final two steps, without
a separate method mark, for finding angle BDC using isosceles triangles and then angle ADE using
angles on a straight line.

In terms of the C marks, it was 2 marks for the correct circle theorem plus one other reason, relevant
to the method used.

If the C2 mark was not scored, C1 could be awarded, either for the correct circle theorem, or if this
was missing or not complete, for all other reasons appropriate for their method stated and correct.




Paper 2H - Exemplar question 8

Student response A

18  The points 4, B, C and D lie on a circle.
CDE is a straight line.

BA=BD
CB=CD
Angle ABD = 40°

Work out the size of angle ADE.
You must give a reason for each stage of your working.

160 -40= 140
ido: 2 = 70° | |
Ages BAD and BOA Z 70°  Leywt ey BAOD 5 & isacelss.

)80 -70= L0 | \

Anga RCO= [(0° lbeos oppwsit a?jo " & fj‘“ 10“1&4/ cdd
180°

180 -110 = 70°

70:2 ©3%7 ‘ " 190c s
Ans CBD and CDB = 35° beow gl P = o

70+ 35 = |05 .
160 ~105= 75 o a’:ﬁk ADE = 75 W’& &f%‘(’ o~
~ shvige lin addr & |30

5/5

Examiner comment

This was the most common correct approach to the question, and in each case the property used
was stated, and was complete enough to gain credit. However, it is worth noting that one reason,
namely angles in a triangle sum to 180, was missing. The mark scheme for the C2 mark stated that

they needed to state the circle theorem and one other correct reason, which the student clearly did,
so full marks were awarded.
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Paper 2H - Exemplar question 8

Student response B
18  The points 4, B, C and D lie on a circle.

CDE is a straight line.
BA=BD
CB=CD

Angle ABD = 40°

Work out the size of angle ADE.
You must give a reason for each stage of your working.

hgls BAD &d BDA ae  pe same,
e Sofls ', aa ‘30 eley Jrgayle o6 Sane,
all Ql‘l,‘(s ld& » /fb

lto ‘4o~ (o1 v. 0

Mﬁ() Aq'\ (’)CO: No’, anqles O”D_',:R each oty s g
Yabilakal  ods w0 (g0°

U (BD= (DB ag hoo ontlesin an (sOSLles Ml wr Sume, of
o anglrs «dd o po.
p-lex 10 ¥~ % i

10435 los s ADE™ TS (a5 anlesin & shacgl (i
adk w 107 O

4/5

Examiner comment

At first glance, this looked like a complete and correct response. Angle ADE was correctly found
using a correct method and all the reasons appeared to be stated and correct. However, in the circle
theorem the word ‘cyclic’ was missing, meaning that C2 could not be awarded. Since all other
reasons were appropriate and correct, C1 could be awarded.
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Paper 2H - Exemplar question 8

Student response C
18  The points 4, B, C and D lie on a circle.

CDE is a straight line.

E
BA=BD
CB=CD

Angle ABD = 40°

Work out the size of angle ADE.
You must give a reason for each stage of your working.

BA- BD
)%0 -6 _g¢ (/50&(% hange bnse agles or%

S~

1 eunLB
Ande /'DC =70 '.-((E)-_CO) .
R0 = 4o (AfBQS vl )’““’”8“ :l%>
Forto:qo [e0-a0 0 (hnges on Sogr

- O-
" cDE "?Q/

1/5

Examiner comment

The student started well by finding angle BAD and angle BCD, gaining the first M1. However,
they incorrectly assumed that angle ADE is 90° and worked from there, meaning neither the second
MI nor Al could be awarded. Since the C marks were dependent on M2, no C marks could be
awarded, even if the reasons given were correct and appropriate.
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19  The diagram shows a triangular prism.

Sy

15cm

D 15cm A

The base, ABCD, of the prism is a square of side length 15 cm.
Angle ABE and angle CBE are right angles.
Angle EAB = 35°

M is the point on DA such that
DM :MA=2:3

Calculate the size of the angle between EM and the base of the prism.
Give your answer correct to 1 decimal place.

(Total for Question 19 is 4 marks)

Mean score: 1.60

Examiner comment

This was a challenging question on 3D trigonometry and Pythagoras’ theorem. Students first had
to split an edge in a given ratio to find the point M. Once this was done there were at least three
steps to finding the correct angle, and some students used more. The most common route through
the problem was to find £B, then MB and then the angle EMB, but it was not the only method.

Students who rounded prematurely often ended with an answer outside the acceptable range;
premature rounding should be discouraged.




Question | Answer | Mark Mark scheme Additional guidance
19 31.0 P1 f)ir;zgljfo=sl(3(f?+)15 MB = /92+152 :m
T =17.4(9...)or 17.5
OR finding the length ( ©...)or )
b BE =15 x tan 35
DM=§><15(=6) (=10.5(0...))
3 ) AE =15 +cos 35
OFMA—§X15(:9) or6:9 (=183(1...))
OR showing the required angle ona | 3/p— /92 11831 .2
diagram e.g. with an arc —”
= 416.(3...)
(=20.4(0...))
P1 for MB = J15% + <92 Check diagram for
working
or /306 or 17.4(9....)
OR ME = |97 +“183(1...)"
or /416.(3...) or 20.4(0...)
P1 for using appropriate trigonometry
ratio to set up an equation in angle
EMB
e.g.
tan 8= “10.5(0...)” + “17.4(9...)”
or cos =“17.4(9...)” +“20.4(0...)”
or sin 8= “10.5(0...)” +“20.4(0...)”
Al for answer in the range 30.9 to 31 If an answer is shown in

the range in working and
then incorrectly rounded
award full marks.

Examiner comment

The majority of students who attempted this question were able to gain one mark, typically the first
P1 for either splitting the edge DA in the correct ratio or for finding the length of BE. A good
proportion of students then gained the second P1 for correctly finding MB or ME.

Gaining the third P1 proved challenging, with only a few students able to put together a correct
trigonometric statement including angle EMB. Most who got this far gained full credit, apart from
those who had made arithmetic errors in their working. This meant, providing steps and
calculations were clearly shown, that they could gain all three P1 marks, and only lose al.




Paper 2H - Exemplar question 9

Student response A

19  The diagram shows a triangular prism.

F

3

The base, ABCD, of the prism is a square of side length 15 cm.
Angle ABE and angle CBE are right angles.

Angle EAB =35°

M is the point on DA such that SO H CAH 10 4
DM:MA=2:3

Calculate the size of the angle between EM and the base of the prism.
Give your answer correct to 1 decimal place.

™

€B: tcw](3-5)x1.6
— X . = 10-503 -

4/4

Examiner comment
This response follows the same route as the majority of successful students.

First, the student divided the front edge in the ratio to find the lengths of DM and MA, gaining the
first P1. They then correctly found both BE and MB, the second of which gained the second P1.
The third P1 was awarded for a correct trigonometric statement in angle EMB. The final answer
was in range for Al.
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Paper 2H - Exemplar question 9

Student response B

19  The diagram shows a triangular prism.

C

P2

D N
QCN\ 15¢m

F

|

|

|

|

|
+ |
J—

/,

1 tuA A

The base, ABCD, of the prism is a square of side length 15 cm.
Angle ABE and angle CBE are right angles.
Angle EAB =35°

M is the point on DA such that
DM:MA=2:3

Calculate the size of the angle between EM and the base of the prism.
Give your answer correct to 1 decimal place.

X(S:é \Sz *_qz :‘306
V36 ~ \77.19

P !N
X
»
‘I
—2

Taun (35) = 'z[f

\S 'Tow\-\&' -—--"‘:Q%CQ > 779
Touw (1% 1S = 10.S03 o

QO+ DS =2\15
{® =125 = g8

3/4

Examiner comment
This response follows exactly the same path as Student A.

The student correctly used the given ratio, for the first P1, and then found BE and MB, for the
second P1. They then gave a correct trigonometric statement for angle EMB, gaining the third P1.

However, they must have made a mistake in entering the calculation into the calculator, as the final
answer was incorrect.
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Paper 2H - Exemplar question 9

Student response C

19 The diagram shows a triangular prism.,

Tem

The base, ABCD, of the prism is a square of side length 15¢cm.
Angle ABE and angle CBE are right angles.
Angle EAB = 35°

M is the point on DA such that

DM:MA=2:3 E
Calculate the size of the angle between £M and the base of the prism,
Give your answer correct to 1 decimal place. €
8,
= g Qotes = t2s
M 1RC -2 :op
L 2 (s [

SMSS ~ < m7S

b = (0,503\[30?

1/4

Examiner comment

The student started correctly, and the first P1 mark could be awarded for either the division of DA
in the correct ratio, or for finding BE. They were unable to progress any further and so no further
marks could be awarded.
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CDEF is a quadrilateral.

F E

—> —> —>
CD =a, DE =band FC =a—b.

%
(a) Express FE interms of a and/or b.

Give your answer in its simplest form.

M is the midpoint of DE.
X is the point on FM such that FX: XM =n: 1
CXE is a straight line.

(b) Work out the value of n.

(Total for Question 20 is 6 marks)

Mean score: 2.09

Examiner comment

This question assessed students’ ability to firstly understand vector algebra in relation to a diagram,
and then in part (b) to apply this to tackle a significant problem involving fractions of vectors
without values and equating of coefficients to set up an equation to solve.

Part (a): This gave all students the opportunity to show their understanding of vectors, and it is
important that they remember to write out expressions before they simplify. A good number of
students did, and were rewarded with the M1 mark even when they then simplified incorrectly.

Part (b): This part was written as a discriminator at grade 9, and proved to be one. The algebra
involved was complex and it was vital that students were comfortable expanding brackets and
simplifying expressions involving fractions and/or decimals. The question also required students
to connect two expressions to equate coefficients and set up an equation. This proved to be
something that only the most able students were able to do.




Question | Answer | Mark Mark scheme Additional guidance
20(a) 2a M1 |fora—b+a+b(=2a)
Al | cao
(b) 4 P1 | for a process to find Accept ft from (a)
MF =-0.5b—a—(a—b) providing vectors are
(=0.5b —2a) clearly stated
orCE=a+b
orFM=a—b+a+0.5b
(=2a-0.5b)
P1 | For finding a suitable vector expression | ¢y = "=, | _n*2
for two of (C_E) or R')), (6() or )E')) or | _, n;1 Z(H,:l)
(EX or XE) XE=oqat 2(n+1)b
eg. CX=a+0.5b+—(0.5b—-2a) |XC="la+_—2"2p
. n n+1 n+1 2(n+1)
CX=-a+b+—(2a-0. Y = 2 n
or_) 211 b +——(2a—-0.5b) EX_ma_Z(nﬂ)
or XE = — (2a—0.5b) +0.5b
or XE = L(O.Sb —2a)+2a
. n+1
or XC =——(0.5b—2a)+a—b
. n-:ll-l
or XC=——2a—-0.5b)-0.5b—a
N n+1 )
or EX =-0.5b +—(0.5b — 2a)
. n+1
or EX = —2a+——(2a—-0.5b)
n+1
P1 for complete process to equate the
coefficients of a and b
n_—l _ n+2
g n+1  2(n+1)
Al | cao




Question

Answer

Mark

Mark scheme

Additional guidance

20(b)

continued

P1

P1

P1

Al

ALTERNATIVE

for a process to find
MF =-0.5b—a— (a—b)
(= 0.5b —2a)
or CE=a+b
orFM=a—b+a+0.5b
(=2a-0.5b)

for finding two suitable vector
expressions for FX

e.g. FX = —(2a—0.5h)

and FX=a—b+ka+kb

for complete process to equate the

coefficients of a and b
n

2n .
C8 1 1=1 2(n+1)

cao

Accept ft from (a)
providing vectors are
clearly stated

Examiner comment

Part (a): M1 was awarded for the correct vector addition and A1 for a correct simplification of this

addition.

Part (b): The first P1 was awarded for obtaining a correct expression for either CE or FM, which
most students achieved, normally simplified correctly. This mark could be awarded using the value
obtained in part (a). For the second P1, students needed to set up expressions using the correct
fractions, which very few were able to do.

Hardly any students gained the third P1 mark, most having no idea how to then set up an equation
equating coefficients. Only a very limited number of students were able to then carry the algebra
through to reach the correct answer, and gain Al.




Paper 2H - Exemplar question 10

Student response A
20  CDEF is a quadrilateral.

c D
M
X
F E
— — —
CD =a, DE =band FC =a-b.
%
(a) Express FE interms of a and/or b.
Give your answer in its simplest form.
a-la +a +b
- - A
(2)
2/2
M is the midpoint of DE.
X is the point on FM such that FX: XM =n: 1
CXE is a straight line.
(b)  Work out the value of n.
\
E’&:ws-\z*&":\a o
Ly \
Q - k -§ 9.(}"1\?,
-> _
(S 9*\9 {a—% -a Al
cR -\ CE
\ % gf a *i\u
_ — 5~ 9
3 \
)_ k 1\0. ’SLQ\_ &\:
- \
. 28 me \en.\,'i\”“
Wil
n«\ Nl Y\»\r\
\ \ \o\
oo - Yo tiba o3y = blevt
96 + 3w = \EQ*\J
A -2 T U
4)
W= L\
4/4
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Examiner comment

Part (a): The student wrote the correct expression for F_E), gaining M1, and then correctly simplified
it for Al.

Part (b): The student gave correct expressions for both FM and CE, either of which was sufficient

for the first P1. They then gave a correct statement for XE, so were awarded the second P1.
Unusually, they managed to equate the coefficients, gaining the third P1. They correctly solved
this equation to get n= 4 for Al.




Paper 2H - Exemplar question 10

Student response B
20  CDEF is a quadrilateral.

C D
M
X
F E
— — —
CD =a, DE =band FC =a-b.
%
(a) Express FE interms of a and/or b.
Give your answer in its simplest form.
-6+ o ¥6 20
2 e (2)
2/2
M is the midpoint of DE.
X is the point on FM such that FX: XM= n: | ,Z(J4‘/zp(:>
CXE is a straight line. - =7 y 6 V¢
~cn Y /2
(b) Work out the value of n. Cﬂ.- /)1'1
~ 2
(e—=T=6—t26— 201~ Y2bn _
—> SNy e S
FM - C\"6 A *yag 1, —‘Lu%:
- Vo bn —
—~ > kb p 2RO artabt T A
FM = 2c¢ =2k A o -
-7
- N N-Yaba ~atlzb
Foc il > ‘% 2a -G 3—%—;;3- = 20-"16% AT
)
MF = ~mb-a <(a-b) 2a0-habn o220 VRE ], o
- nrl
F= . Wpb-cr —eA +0
Af‘; _ ot Vb 20N “J2bn +2zc v—)y,_%
.7 2 +12 6 2o t12b o et
= - - o - -
AA D¢ ffl X g - At 2er~Va
' n=_2A -dnb .
4)
1/4
Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Mathematics 133

Exemplification of the Summer 2019 examination
© Pearson Education 2019



Examiner comment

Part (a): The student wrote the correct expression for F_E), gaining M1, and then correctly simplified
it for Al.

Part (b): The student wrote a correct statement for FM for the first P1. They also wrote the correct

expression for CX, but CX alone does not score the second P1. Since there were no other acceptable
vectors stated, no further marks could be awarded.




20 CDEF is a quadrilateral.

C D
M
X
F E
— — —
CD =a, DE =band FC =a—-b.
%

(a) Express FE interms of a and/or b.
~ Give your answer in its simplest form.

a-—b+raay b

2 o 2 O
(2)
2/2
M is the midpoint of DE.
X is the point on FM such that FX: XM =n: 1
CXE is a straight line.
(b)  Work out the value of n.
—_— l
£ M :CL-b*CTL'*/,Z‘b
{
—la-73 b
do-— bk “
2
Loy YN
> (2075 o)
L{
2 2
2 - = 12
2
(4)
1/4

Examiner comment

Part (a): The student wrote the correct expression for FE, gaining M1, and then correctly simplified
it for Al.

Part (b): The student gave a correct expression for FM and so scored the first P1. There was no
further correct working and so no further marks were awarded.
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A company has to make a large number of boxes.

The company has 6 machines.
All the machines work at the same rate.
When all the machines are working, they can make all the boxes in 9 days.

The table gives the number of machines working each day.

day 1 | day 2 | day 3 | all other days

Number of machines working 3 4 5 6

Work out the total number of days taken to make all the boxes.

(Total for Question 9 is 3 marks)

Mean score: 1.03

Examiner comments

This question assessed solving a problem involving inverse proportion. Students were expected to
translate this real-life context into a series of mathematical processes. In particular, most students
should have considered the total number of ‘machine days’ needed (54) together with either the
number of machine days used in the first three days (12) or the number of machine days used in
the first nine days (48) and worked from there.

Students needed to set their working out in a logical manner with some words to explain what they
were doing.

The concepts involved in this question were found difficult by many students, although there was
no single common error seen.




Question

Answer

Mark

Mark scheme

Additional guidance

9

10

P1

P1

Al

for a process to start to solve the
problem

e.g. 6 X 9 (= 54) machine days needed
or 12 (machine days used in first 3
days)

or 42 (machine days needed after first 3
days)

or 6 (machine days not used in first 3
days)

or 3 +4 + 5 equivalent to 2 days with 6
machines

or has used 48 machine days in first 9
days

for “42” + 6 (= 7) (more days needed)
or 3 days — 2 (equivalent) days (= 1)
extra day needed to make up for the
days not used

cao

e.g.3+4+5(=12)
e.g.6x9-12(=42)
eg.3+2+1=6

eg. 12+6=2

Examiner comments

The first P1 was awarded for a process to start the question, i.e. a first step that could lead to a
successful solution. The second P1 was for an almost complete process, for example for finding
the number of days after the first three that all machines would need to work to complete making
the boxes (42 + 6) or for finding the number of days after the first nine that all machines would
need to work ((54 — 48) + 6) to complete making all the boxes.

The use of quotation marks in the mark scheme showed that although the value in quotes does not
need to be correct, it does need to come from a correct process.




Paper 3H - Exemplar question 1

Student response A
9 A company has to make a large number of boxes.

The company has 6 machines.
All the machines work at the same rate.
When all the machines are working, they can make all the boxes in 9 days.

e —

The table gives the number of machines working each day.

ay 1) @-_ﬁa@) all o(hcr_days}

| Number of machines working 3 | 4 5 6

M —

Work out the total number of days taken to make all the boxes.

Emath oty
Roaul o Gx6: H4wtal audel.

drsfp 718 '
s4-1, 41 doy ? + F wore das
sagy e daws = € - \(
@ e_/ﬁ’l
: %

10 day

3/3

Examiner comments

The student showed clearly how they got their answer. They worked with machine days and
worked out that 54 machine days were needed in total, gaining the first P1 They then used the data
in the table to find out that in the first 3 days 12 machine days have been used, and calculated that
an extra 42 machine days are needed, which was equivalent to 7 days with all the machines
working, which was awarded the second P1. Adding this value to the 3 days already worked gained
them Al.
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9 A company has to make a large number of boxes.

The company has 6 machines.
All the machines work at the same rate.
When all the machines are working, they can make all the boxes in 9 days.

The table gives the number of machines working each day.

day 1 | day2 | day3 | all other days
Number of machines working 3 4 5 6
Work out the total number of days taken to make all the boxes.

6 X C\ — —) Ly

A A 4S5 A Ex = Sw

\2 Y 6xx =D«
-( ‘7_ -\
6 X — -L«"Z - _’t
S
r = 3%
Adaus

2/3

Examiner comments

The student formulated a correct equation, for the first P1, and solved it accurately to find that 7
more days are needed with all the machines working, for the second P1. However, they then failed
to add the first 3 days to get the correct answer, 10, and so were not awarded Al.




9 A company has to make a large number of boxes.

The company has 6 machines.
All the machines work at the same rate.
When all the machines are working, they can make all the boxes in 9 days.

The table gives the number of machines working each day.

day 1 | day2 | day3 | all other days

Number of machines working 3 4 5 6

Work out the total number of days taken to make all the boxes.

CMN‘J\.(MS “ X boxes w ‘\bﬁ!

k1 .
3 machines ,% do.vc | moachane - 4 54 alx»:js
3-5 rate: Wi

t & moackaras - 4 Ang

5 madhsas: W daws
0% J

1/3

Examiner comments

The student realised that this question was based on the concept of inverse proportion and showed
that it would take 1 machine 54 days to make all the boxes, gaining the first P1. However, the
information in the table was not used to find out the number of machine days used by the machines
working in the first 3 days or more so no further marks could be awarded.




10
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Marie invests £8000 in an account for one year.
At the end of the year, interest is added to her account.

Marie pays tax on this interest at a rate of 20%
She pays £28.80 tax.

Work out the percentage interest rate for the account.

(Total for Question 10 is 3 marks)

Mean score: 1.70

Examiner comments

This question tested percentages in the context of paying tax and proved to be straightforward for
many students. Students were expected to calculate the total amount of interest gained on the
account before converting this to a percentage rate. The first stage of the calculation was usually
carried out successfully and about a half of all students went on to get a correct answer.

A common error was for students to work out 144 as a percentage of 8144 instead of as a percentage
of 8000 or to misinterpret a multiplier, for example 0.018 or 1.018

It was noticeable that an increasing proportion of students were using a multiplier approach, for

144 8 or Sl 1.018 before interpreting this as a 1.8 % interest rate.

example showing 2000 =0.01




Question | Answer | Mark Mark scheme Additional guidance

10 1.8 P1 | process to find the amount of interest
before tax
e.g. 28.80 +20 x 100 (= 144)

OR for equation which would lead to
(x=)0.018, 1.8 or 1.018

e.g. 0.2 x 8000 x x =28.8

or 8000 (100 + x)

= 8144
100
P1 | process to find the interest rate These numerical
“144” expressions may be
8. =0.018
8 <500 " ) seen multiplied by
r “8144” (=1.018) 100, e.g. 144 x 100
8000 8000
Al | cao

Examiner comments

The first P1 was for showing a correct process that would lead to the amount of interest before tax
or for an equation which when solved would lead to this. This was usually evidenced by the
calculation to get £144 or sight of £144 itself. The second P1 was for a process that would enable
the interest rate to be identified. This could be shown by the calculation needed to find a multiplier,

144 8144
for example or

8000 8000
440 % 100. The second P1 could only be awarded if the first P1 had been given. The

or by the complete process to find the percentage interest rate, for

example

final mark, A1, was for a correct answer.




10  Marie invests £8000 in an account for one year.
At the end of the year, interest is added to her account.

Marie pays tax on this interest at a rate of 20%
She pays £28.80 tax.

Work out the percentage interest rate for the account.
2XO00  yeas
ek = 2A8.80- 0.2 = £144

/;—_———

Y4
8000

" 8o x 0IR FB14y

x100 = )-8

3/3

Examiner comments

This fully correct solution was clearly and concisely presented, with a check to show the answer
was correct. The student divided 28.80 by 0.2 to find the total interest added before tax, gaining
the first P1, and then used this to work out 144 as a percentage of 8000, for the second P2. The
correct answer was awarded Al. The last line in the working space was a check using a multiplier
to show that the answer is correct.




10  Marie invests £8000 in an account for one year.
At the end of the year, interest is added to her account.

Marie pays tax on this interest at a rate of 20%
She pays £28.80 tax.

Work out the percentage interest rate for the account.

Wm

LD DS~ M\

2060 ¥ 1wy = B IUM
|
2144 )-0\3

} 01D

2/3

Examiner comments

The student showed a correct and complete process to find the multiplier (1.018) for the percentage
interest rate and so scored both P1 marks. However, they were unable to interpret this correctly to
give the answer, 1.8, and so were not awarded Al.




10  Marie invests £8000 in an account for one year.
At the end of the year, interest is added to her account.

Marie pays tax on this interest at a rate of 20%
She pays £28.80 tax.

Work out the percentage interest rate for the account.

£28.80 = 207
00% = £y

£33\

2B-B/5 Lu X \00 = 0.3536

)

N

1/3

Examiner comments

The student made a good start and gained the first P1 for the 144, although the process was not
fully shown. No further marks could be awarded because the candidate used 8144 instead of 8000
in the calculation to find the interest rate.
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11 In May 2019, the distance between Earth and Mars was 3.9 x 107 km.

In May 2019, a signal was sent from Earth to Mars.
Assuming that the signal sent from Earth to Mars travelled at a speed of 3 x 10° km per second,

(a) how long did the signal take to get to Mars?

....................................................... seconds
2
The speed of the signal sent from Earth to Mars in May 2019 was actually less than
3 x 10° km per second.
(b) How will this affect your answer to part (a)?
1)

(Total for Question 11 is 3 marks)

Mean score: 2.59

Examiner comments

Part (a): This part primarily assessed calculation with numbers in standard form in the context of
a routine distance/speed/time problem. Students were expected to show the division of 3.9 x 107
by 3 x 10° and use their calculator to evaluate it. Most students were able to do this successfully
but unfortunately a good proportion of students who wrote down 3.9 x 107 + 3 x 10° without
brackets did not use the correct order of operations in evaluating it with their calculator, and gave
the incorrect answer 1.3 x 10!2,

Some students converted the distance and speed to ordinary numbers before carrying out the
calculation. Though unnecessary, this was acceptable.

Part (b): This was generally answered well, with most students writing that their answer to part (a)
would be increased.




Question Answer Mark Mark scheme Additional guidance

11(a) 130 P1 | for process to divide Condone missing
e.g. (3.9 x107)+ (3 x 105 brackets
Al | cao Accept 1.3 x 102
(b) Explanation | C1 | Explanation referring to the time

Acceptable examples
The time will be more

It will take longer

The answer will be bigger

Not acceptable examples
The answer will be wrong
The answer will be different

Examiner comments

Part (a): Though the division of distance by speed should be shown with brackets, examiners
condoned their absence for P1. Answers written in ordinary number form (130) or in standard form
(1.3 x 102) were accepted for Al.

Part (b): Any answer where the intention was clear and correct was awarded C1.




11 InMay 2019, the distance between Earth and Mars was 3.9 x 10" km.

In May 2019, a signal was sent from Earth to Mars.
Assuming that the signal sent from Earth to Mars travelled at a speed of 3 x 10° km per second,
(a)  how long did the signal take to get to Mars?

?-

4xe - 3o

1 xlo®

l —SO seconds
(2)
2/2
The speed of the signal sent from Earth to Mars in May 2019 was actually less than
3 x 10° km per second.
(b) How will this affect your answer to part (a)?
“r W,“ ;Ac,rwﬁ{_ HAQ ;;MQ N }— }'vo}Z ;Of
‘*u———_—o—%’ }'L\Q_ m%ia,‘:}a lrb fCA-(L‘[ ﬂ% .
(1)
11

Examiner comments

Part (a): The student used fraction notation to show a correct division for P1 and then evaluated it
correctly for Al.

Part (b): This clear and correct statement was awarded C1.




11 InMay 2019, the distance between Earth and Mars was 3.9 x 10" km.

In May 2019, a signal was sent from Earth to Mars.
Assuming that the signal sent from Earth to Mars travelled at a speed of 3 x 10° km per second,

(a) how long did the signal take to get to Mars?
fine
O T
2.4 x|\

O

i

s \

2 o3 x .\’

‘

rf

(e
[® 3 X \C seconds
(2)

1/2
The speed of the signal sent from Earth to Mars in May 2019 was actually less than
3 x 10° km per second.
(b) How will this affect your answer to part (a)?
WCrEOSR .
Iy T\ S il Mtﬁ o § GORLY .
(1)
11

Examiner comments

Part (a): The student correctly identified that they needed to divide the distance by the speed by
writing 3.9 x 107 + 3 x 103, gaining P1. However, the absence of brackets led to an incorrect order
of operations being used to get the final answer, so did not score Al. The student did not seem to
have carried out a common-sense check to see if the size of their answer was reasonable.

Part (b): This short but direct and correct response was awarded C1.




11 InMay 2019, the distance between Earth and Mars was 3.9 x 10" km.

In May 2019, a signal was sent from Earth to Mars.
Assuming that the signal sent from Earth to Mars travelled at a speed of 3 x 10° km per second,

(a) how long did the signal take to get to Mars?
éiCC C“/C»‘C'ONﬁ 0000 O KM(§ = \’\7_#(5

V >~

¢ (E - 5 ‘
) ([t + 6\{_‘“ - \kjf‘ﬂ((:d

A3
(R TxIC seconds
(2)
0/2
The speed of the signal sent from Earth to Mars in May 2019 was actually less than
3 x 10° km per second.
(b) How will this affect your answer to part (a)?
\\ PSRN OO A \GUA YA DY e =) (o d
\Cg\__c \\3\ o \‘( \{‘
(1)
11

Examiner comments

Part (a): The student decided to change from standard form to ordinary numbers. They did this
correctly but then multiplied the distance by the speed so could not be awarded any marks for their
working.

Part (b): The student stated that a smaller speed would lead to a longer travel time, gaining C1.
The award of C1 in part (b) was independent of the working and answer in part (a).
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The density of ethanol is 1.09 g/cm?
The density of propylene is 0.97 g/cm?

60 litres of ethanol are mixed with 128 litres of propylene to make 188 litres of antifreeze.

Work out the density of the antifreeze.
Give your answer correct to 2 decimal places.

(Total for Question 13 is 4 marks)

Mean score: 2.40

Examiner comments

This question involving mass, density and volume assessed the use of compound units in a real-
life context.

Students could convert litres to millilitres before carrying out the calculation to find the density of
the antifreeze but because the mix depended on proportions, it was not necessary. Some candidates
who did try to convert to millilitres used an incorrect conversion factor.

Students generally seemed more familiar with this context than in the past and it was usual to see
correct calculations. However, there were more cases than expected where students used 188 for
the number of litres of propylene.

60 128 :
A significant number of students presented the incorrect calculation 188 + [ i —j , which

1.09 097

resulted in a value (1.005...). Although this value was within the interval given on the mark
scheme, it could not be given any credit as it came from an incorrect method.




Question | Answer | Mark Mark scheme Additional guidance
13 1.01 P1 for 1.09 x 60 (= 65.4 or 327) Note that the volumes
5 may be converted to
3104 ml
0.97 x 128 (= 124.16 ’
or 0.97 > 128 ( or—5") e.g. 1.09 x 60 000
(= 65400)
PT ) for 1.09 60 (= 65.4 or%)
and 0.97 x 128 (= 124.16 or%)
or “65.4” +“124.16”
(= 189.56 or 7739
25
P1 for a complete process to find the Candidates working
density of antifreeze in ml must use
e.g. (“65.4” +“124.16”) ~ 188 188 000
or 189.56 +~ 188
or 4739 . 158
25
Al for answer in the range 1.00 to 1.01 If an answer within

the range is seen in
working but then
rounded incorrectly
award full marks.
Accept 1 for 1.00
Note that the correct
value is 1.008...

Examiner comments

The first P1 was for multiplying a density by a volume for either ethanol or propylene. The second
P1 was given if this was done for both ethanol and propylene. Both these marks could be given if
an attempt was made to use consistent units by changing litres to ml by multiplying 60 and 128 by
1000 or any multiple of 10, provided this was is consistently used. The third P1 was for a complete
process that would lead to the correct answer if no arithmetic errors were made, and was therefore
dependent on the award of the first two P1 marks. A1 was given for an answer, from correct
processes, within the range 1.00 to 1.01. Examiners were careful to check that correct processes
had been used, particularly because an answer of 1.005... from incorrect working was seen fairly

often.




Paper 3H - Exemplar question 4

Student response A

13 The density of ethanol is 1.09 g/cm’
The density of propylene is 0.97 g/cm?

60 litres of ethanol are mixed with 128 litres of propylene to make 188 litres of antifreeze.

L 2&1) > ’ o _—
R’)o?‘r:.oux the density of the anlifref':ze. b - %’

Give your answer correct to 2 decimal places.
(Ooso (00 = 85400 ko resuee = 1BISEE
(25 K02 = 12410

—@15_@_ =]
(G DOW

(66 X (oo Z(gs00?

4/4

Examiner comments

This was a fully correct answer from clear, accurate working and where the student converted litres
to millilitres. The answer was given correct to 2 decimal places and no more accuracy is seen in
the working space, but the student used correct processes so full marks were awarded.
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Paper 3H - Exemplar question 4

Student response B

13 The density of ethanol is 1.09 g/em’ doroily = NASS
The density of propylene is 0.97 g/cm® V' ASUA NNAL

60 litres o? ethanol are mixed with 128 litres of propylene to make 188 litres of antifreeze.

Work out the density of the antifreeze.
Give your answer correct to 2 decimal places.

MGSS = 1-0ax 6OLXres
= 65 ‘(-'J

propylent = (13 x0.97 = 12416 4
|L L& + 68 -4 \%9 132 56 o

.Se
2 1 . (.02
(33

"

Nensity =

-.[ ' Q& g/cm!’

3/4

Examiner comments

The student used the processes outlined in the mark scheme, recording them accurately as far as

the statement Density = 189.56

. This was awarded the three P1 marks. However, on evaluating the

fraction, the student did not write down the answer from the calculator but incorrectly rounded it
so cannot be awarded A 1. Note that if they had written down 1.008... but then rounded incorrectly
they could have been awarded full marks.
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13 The density of ethanol is 1.09 g/cm’
The density of propylene is 0.97 g/cm?

60 litres of ethanol are mixed with 128 litres of propylene to make 188 litres of antifreeze.

Work out the density of the antifreeze.
Give your answer correct to 2 decimal places.

L=
|,qu Lo = 654
047y 139 — 181,36
65 + 192 .36 = 243, 7/

Lur. %

g/em’

1/4

Examiner comments

The first P1 was awarded for the correct process 1.09 x 60, for ethanol. The student then used 188,
not 128 for propylene. This is an incorrect figure and cannot be treated as a misread, so the second
P1 could not be given. Al could not be awarded as it was dependent on the two P1 marks.
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14  The diagram shows a rectangle, ABDE, and two congruent triangles, AFE and BCD.

A B
30° 30°
24cm 24cm
F C
E D

area of rectangle ABDE = area of triangle AFE + area of triangle BCD
AB:AE=1:3
Work out the length of AE.

(Total for Question 14 is 4 marks)

Mean score: 0.65

Examiner comments

This question assessed the ability of students to make and use connections between different parts
of mathematics. Students needed to interpret and use ratio in the context of a problem involving
the areas of non-right-angled triangles and a rectangle. They were expected to use the formula

1 ab sin C for the area of the triangle, together with the given relationships between the area of a
2

triangle and the area of the rectangle and between the lengths of the sides of the rectangle, in order
to find the length of the longest side of the rectangle.

Students needed to show all their working and could annotate the diagram in order to show how
they were using the ratio 1: 3 for the lengths of the sides of the rectangle. This may be done, for
example, by labelling AE as 3x and 4B as x.

A common error was to use right-angled trigonometry on triangle AFE, assuming angle AFE was
90°.




Question | Answer | Mark Mark scheme Additional guidance
14 36 P1 for process to find an expression | Accept any correct
for the area of triangle expression,
e.g. % x 24 x AE % sin 30 (= 64E) | e.g. 1. 24 x y x sin 30
2
P1 (dep P1) for process to link the
area of rectangle with the area of
the triangle
e.g. 2 x % x 24 x AE x sin 30
(= 124E)
or for AB =12
P1 (indep) for use of given ratio May be shown on the
e.g. AE =3 AB oe, diagram by labelling AE
e.g. area of rectangle = AE x AB | and AB with, for example,
=3xxXx 1 3 1
3x,xorx, —xor —x, —x
3 4 4
Do not accept 3, 1 or 1, %
or 3 , 1 for this mark.
4 4
Al | cao

Examiner comments

The most common strategy seen in this question was to use AE = 3x, AB = x to write down the area
of triangle AFE as % x 24 x 3x x sin 30° and the area of the rectangle ABDE as 3x x x before using
the given relationship ‘area of rectangle ABDE = area of triangle AFE + area of triangle BCD’ to
form an equation in x. This equation could then be solved and the length of AE (3x) found.

Either the first P1 or the third P1 may be awarded first. The second P1 was dependent on the first
P1 having been awarded. However, some candidates took a shortcut and wrote down the area of
the rectangle straight away as 24 x 3x X sin 30°. This was awarded the first two P1 marks.

The third P1 was an independent mark, given for using the 3 : 1 ratio, and could be awarded for

labelling AE and AB with, for example, 3x, x or %x, ix but not for 3, 1 or % , i . Students

needed to remember to multiply the value for x by 3 to find the required length for Al to be
awarded.




Paper 3H - Exemplar question 5

Student response A
14  The diagram shows a rectangle, ABDE, and two congruent triangles, AFE and BCD.
A x B
309 30
24cm 2 24cm
33X
3
F C
- =
E D
area of rectangle ABDE = area of triangle AFE + area of triangle BCD
AB:AE=1:3

Work out the length of AE.
__Q}QS\K\Q ACCON

2
-—x 24 XX SO0 = %3_;

\ L
20T RC

\’2.\o><$u\’$Q e N i

240 x stnx0 ¢ %;1

24 (A x)x SO0 -3 ©
12> X S0 - 3
sV =3

7L
SO0 = % %6 cm

X - SOA0OX 24 (Total for Question 14 is 4 marks)

A E N

4/4

Examiner comments

The student equated the area of one of the triangles (using %ab sin C') with a half of the area of the

rectangle (using % X 3x x x) to obtain a fully correct equation, so scoring the three P1 marks. They

solved the equation to get x = 12 then multiplied by 3 to get the correct answer, 36, for Al. The
division by 72x was condoned on the basis that x # 0.

This solution was well presented and accurately executed.
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Paper 3H - Exemplar question 5

Student response B
14  The diagram shows a rectangle, ABDE, and two congruent triangles, AFE and BCD.

A s VA,

309 30
24cm a\k 24cm
3
F C
E D
area of rectangle ABDE = area of triangle AFE + area of triangle BCD
AB:AE=1:3
Work out the length of AE. 33 ?

wed rekongl - o - FeHSUC beause 2x L absinc
¥y 8 ipsase =0psiC
332_— 24 x 3y 5@ 30
35 = 249xs:n 30
3j =12
| 2 em

3/4

Examiner comments

The student wrote the sides of the rectangle in the correct ratio as 3y and y, gaining the third P1.
They also wrote a correct expression for the area of the rectangle as 2 x area of a triangle, using

%ab sin C for the area of a triangle, and so were awarded the first tow P1 marks. A mistake in

simplifying their correct equation led to an incorrect value for y and thus an incorrect answer, so
Al could not be given.
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Paper 3H - Exemplar question 5

Student response C

14  The diagram shows a rectangle, ABDE, and two congruent triangles, AFE and BCD.

A > B
A 30° 3
24cm w N 24cm
T Zxtcm
F . | &
> r
3856 h’\
E D
area of rectangle ABDE = area of triangle AFE + area of triangle BCD
AB:AE=1:3

Work out the length of 4E.
at=b*sct - LcConP
Qlz 20413 8561 - Lx L x B 85

1%a otz \a2 *C>30
A o= TaL s\,
N %X:\Lﬁ. .
ten30 14 X=h-6
tonzo «Lu=13-856L06 46
\‘*‘ cm

1/4

Examiner comments

The student incorrectly applied the cosine rule (with the intention of finding the length of AF) and
wrote an incorrect expression involving tan 30, scoring neither of the first two P1 marks. However,
they correctly used the ratio of the lengths of the sides AE and AB to label them 3x and x and used
this to write an expression for the area of the rectangle, 3x2, gaining the third P1.
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The graph of the curve C with equation y = f(x) is transformed to give the graph of
the curve S with equation y = f(—x) — 3

The point on C with coordinates (7, 2) is mapped to the point Q on S.
Find the coordinates of Q.

(Total for Question 15 is 2 marks)

Mean score: 0.56

Examiner comments

This question assessed a combination of a reflection and translation of the graph of a function.
Students needed to understand these transformations in the context of function notation. Students
were expected to consider the two transformations of reflection in the y-axis and translation of

0
( 3) , probably with the aid of a sketch, to find the image of the point (7, 2) after the application

of these two transformations. Candidates needed to identify and give a brief description of the two
transformations in order to give themselves the best opportunity to gain one mark if their answer
was not correct. For the same reason, it would also be wise for students to write down the
coordinates of the original point after one of the two transformations has been applied.

Students generally find the concept of transformations applied to a general function difficult. Some
weaker students merely substituted x =7 into the equation y =f (—x) — 3 but made no further

progress. This scored no marks.




Question | Answer | Mark Mark scheme Additional guidance
15 (=7,-1) | M1 | for a method which shows “Reflection” or
understanding of the type of “Translation” alone is
transformation insufficient.
e.g. reflection in the y axis or
0 Note that the —7 or the —1
translation ( ] may appear in the working
-3 space, not necessarily in
or “(0 units right and) 3 units the final answer.
down”
or for x coordinate as —7
or y coordinate as —1
Al | for (-7,-1)

Examiner comments

M1 was awarded to students who showed that they had some understanding of the transformations
involved in mapping the curve with equation y = f(x) onto the graph of the curve with equation
y = f(—x) — 3. This could be demonstrated by a full description of at least one of the transformations
or one correct coordinate shown in intermediate working or in the final answer. Students who
changed the sign of and subtracted 3 from both the 7 and 2 to get (—10, —5) received no marks. Al
was given for a fully correct answer.




Paper 3H - Exemplar question 6

Student response A

15 The graph of the curve C with equation y = f(x) is transformed to give the graph of
the curve S with equation y = f{-x) - 3 A

The point on C with coordinates (7, 2) is mapped to the point Q on S, —

Find the coordinates of Q.

(7:2) o x
ceg D

(-_7/'})
dow(\ 3

<~7/“>

2/2

Examiner comments

This correct response scored full marks. The student identified the transformations, although they
could perhaps have described them more fully and, for example, have made it clear that the
reflection was in the y axis and not in y = 0. Nevertheless, the student applied the transformations
correctly in succession to the original point to find the coordinates of Q.
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15  The graph of the curve C with equation y = f(x) is transformed to give the graph of
the curve S with equation y = f(—x) — 3

1E0ECEA\ON o ¢ B aauwon
The point on C with coordinates (7, 2) is mapped to the point Q on S.

Find the coordinates of Q.

ePlaccion on AN N WS

4+

2 =¢aces AN

(#,-2)
(z,-9)

1/2

Examiner comments

Neither coordinate of the point given on the answer line was correct and examiners looked to see
if they could award M1. Either of the descriptions given for the transformations qualified for this.




15  The graph of the curve C with equation y = f(x) is transformed to give the graph of
the curve S with equation y = f(—x) - 3

The point on C with coordinates (7, 2) is mapped to the point Q on S.
Find the coordinates of Q.

() = | ams
(1)

v

[7/‘2\
Vv

(10 -7)

0/2

Examiner comments

The student made a start on identifying the significance of ‘(—x)’. However, ‘y axis’ was not enough
to describe the transformation and the candidate changed the sign of the y coordinate not the x
coordinate in their working, so M1 could not be awarded. The candidate also added 3 to the
x coordinate but this was also incorrect.




[back to Contents page]

18 (a) Show that (2x+ 1)(x +3)(3x +7) can be written in the form ax® + bx*> + cx + d
where a, b, ¢ and d are integers.

©)

(b) Solve (1 -x)< i
25

(Total for Question 18 is 6 marks)

Mean score: (a) 0.2.32, (b) 0.56

Examiner comments

Part (a): Students were assessed on their ability to expand and simplify the product of three linear
expressions in x. Students were expected to expand and simplify the product of two of the
expressions first before multiplying their answer by the third linear expression and simplifying.
Some students did not simplify their first expansion before multiplying again so they got 8 terms
instead of the 6 terms expected. Students needed to take care in checking that they wrote down all
6 (or 8) terms before collecting these terms to get their final answer.

Part (b): This assessed the solution of a quadratic inequality. Students were expected to take the

square root of each side of the inequality, not forgetting the + nature of the square root of 29—5 They

then needed to find the critical value for each of the two cases before writing down the inequalities
needed for a complete solution. In fact, only a small proportion of students followed this strategy;
of those who did, many omitted the negative square root. Most students expanded (1 — x)? but then
made errors when dealing with the mixture of fractions and integers in the resulting inequality.




Question | Answer | Mark Mark scheme Additional guidance
18(a) 6x3+35x?> | M1 | for a method to find the product of Note that, for
+ 58x+21 two linear expressions, example, 7x + 3 is
3 correct terms out of 4 terms regarded as three
e.g 2x?+x+6x+3 terms in the
or 3x§+ Tx +9x + 21 expansion of
or 6x-+ 14x + 3x + 7 (x+ 1) (x +3)
M1 | for a complete method to obtain all First product must be
terms, at least half of which are a3 or4term
correct (ft their first product) quadratic but need
e.g. 6x3+32x%2 +42x + 3x? + 16x + 21 | not be simplified or
may be simplified
incorrectly
Al | cao Accept
a=6,b=35,
c=58,d=21
(b) 2 L < M1 | for first step of finding the square root | Condone use of an
5 of both sides “=" sign; accept one
13 eg l—-x<= 3 square root (e.g. é)
5 5 5
OR for writing in the form only shown.
ax?>+bx+c (<0)
16
egx?-2x+ — (<0
g 55 (<0
or 25x2 — 50x + 16 (< 0)
MI for showing critical values 2 (=0.4) Critical values can be
5 stated, or shown in an
and 1 3 (= 1.6) e expression (which
5 may have incorrect
inequality symbols)
Al 3 Could be written as

for 2 <x<1=
5

two separate
expressions e.g.

x> % and x < 1é oe
5 5




Examiner comments

Part (a): The first M1 was awarded for 3 out of 4 terms correct in the expansion of the product of
two of the three brackets. Provided the student obtained a three- or four-term quadratic expression,
the second M1 was awarded for a complete method to get all 6 (or 8) terms when multiplying by
the third bracket. Students were expected to get at least half of their terms correct when carrying
out this expansion, but this was a follow through mark and so could be earned even if the first M1
had not been awarded provided they had a three- or four-term quadratic from their earlier
expansion. Al is for a fully correct answer.

Part (b): For the first M1, students needed to either take the square root of each side of the inequality
or expand the brackets and write the inequality in the form ax* + bx + ¢ (< 0). In the former case,

omission of the + was condoned for the award of the first M1 but the square root of % needed to

2 . .
be evaluated as 5 or equivalent. In the latter case, all terms needed to be taken to one side of the

inequality, but absence of the ‘< 0’ was condoned. The replacement of the inequality sign with an
incorrect inequality sign or with an ‘=" sign was also accepted for the award of the first M1. The

second M1 was for the correct critical values of % and 1% or equivalent. These could be seen as

part of a final answer which had incorrect inequality signs. Al was for a fully correct answer,
which could be expressed as two separate expressions but needed to be correct and unambiguous.




Paper 3H - Exemplar question 7

Student response A
ForIL

18 (a) Show that (2x + 1)(x +3)(3x + 7) can be written in the form ax® + bx* + cx + d
where a, b, c and d are integers.

(o < | X2 e X3k ¢
(-),C‘-ccx_-ex 43 ) 3%t 72

(o>t 7 €3X(3x *7)

>4 Goc +tlloe” + 4G x + >

b « 380 1 IFx ¥ >

3/3
(b)  Solve (1 )2<9
0olve —X —
25
1-2 £ 106
4~ > -06
o >0 u
9(,(1‘
. > 04
. & 1€
(3)
3/3

Examiner comments

Part (a): The student showed a correct expansion and simplification of the product of two brackets
before using a table used to show the multiplication of the resulting quadratic by the third linear
expression. The terms were then collected to give a final correct cubic expression.

Part (b): The student used a concise and correct strategy using inequalities. This was rarely seen
and demonstrated an excellent understanding of the content being assessed.
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Paper 3H - Exemplar question 7

Student response B

18 (a) Show that (2x+ 1)(x +3)(3x + 7) can be written in the form ax® + bx* + cx + d
where a, b, ¢ and d are integers.

L
(D&H\ x+3)
—~—~—

XS A v v S
2 2XY v x v 3

X Y2 46X »2) 4 4Gx 4 1ax?

= 63 axa 70 S

2/3
9
(b) Solve (1 -x)*< E
— "
N\ 2
X -lx=lX¢|
b [/
; o -5 (501 q 2s)(16)
"=+ O — 2 (29)
19 (Xt -2x 1) ¢ @ k=16
X-0.9
T_80x+28 9
25x -4 - xz=l-6 x-0.4.
28xt-56x +16 ¢ 0 ©)
2/3
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Examiner comments

Part (a): The student produced a correct quadratic expression, for the first M 1. They then attempted
to find the product of the quadratic expression and 3x + 7. Five of the six terms were correct so the
second M1 could be awarded for the unsimplified cubic expression. A1 was for a correct (and fully
simplified) answer, so could not be awarded.

Part (b): The student’s strategy was to expand (1 — x)? and write the resultant inequality with all
terms on one side. This was carried out accurately and the first M1 could be awarded for
25x% — 50x + 16 < 0. Correct critical values were found, so the second M1 could also be given, but
they were not used to give a final answer in the form of an inequality or inequalities, so A1 could
not be awarded.




18 (a) Show that (2x+ 1)(x +3)(3x + 7) can be written in the form ax® + bx* + cx + d
where a, b, ¢ and d are integers.

o) () = 23 e\ x>

——

(2 x& 4 6xt\xt 5{3)&7)

6x% 1 18x?y W+ \O

_—

1/3

(b) Solve (1 -x)*< 2
25

~< oY

1/3

Examiner comments

Part (a): 3 out of the 4 terms of the quadratic expansion were correct, gaining the first M1.
However, the student lacked a clear strategy to multiply the resultant quadratic by the remaining
linear expression. They wrote down a cubic expression, but it was incorrect and there was no
evidence that it came from a correct and complete expansion. There are only 4 terms and although
it seems that 3 of these are correct there is only 1 other term and so the second M1 for a complete
method to obtain all terms could not be awarded.

Part (b): The first M1 was given for the first operation of taking the square root of both sides, but
no further marks could be awarded as the student did not consider the negative square root.
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2
u

19 D=—
2a

u =26.2 correct to 3 significant figures

a =4.3 correct to 2 significant figures

(a) Calculate the upper bound for the value of D.
Give your answer correct to 6 significant figures.
Y ou must show all your working.

3
The lower bound for the value of D is 78.6003 correct to 6 significant figures.
(b) By considering bounds, write down the value of D to a suitable degree of accuracy.
You must give a reason for your answer.
(2)

(Total for Question 19 is 5 marks)

Mean score: 2.07

Examiner comments

Part (a): Students needed to decide how to find the upper bound of a quantity linked to two other
variables by a formula. They were expected to identify that the upper bound for D would be given
by using the upper bound for u together with the lower bound for a, write these down then substitute
them into the formula. A common mistake was to use the upper bound for both u and a.

Part (b): Students were given the lower bound for D and needed to decide, given this and their
answer to part (a), what degree of accuracy they could guarantee in the context of the particular
measurements given in the question. Many students mistakenly calculated the mean of the upper
and lower bounds.




Question

Answer

Mark

Mark scheme

Additional guidance

19(a)

(b)

81.0662

80

explanation

MI

MI

Al

Bl

C1

for one of 26.15
or 26.25

or 4.25

or 4.35

for a correct process to find the
upper bound for D
[UB of u]* + [2 x LB of q]

26.25°
eg ————

2x4.25
where 26.2 < UB of u <26.25 and
425<LBofa<4.3

for answer given in the range
81.0661 to 81.0662 from correct
working

for 80 ft answer to (a) with 78.6003

for explanation relating to the upper
bound found in (a)

Acceptable examples
bounds agree when rounded to 80
bounds agree to nearest 10

Not acceptable examples
80

79.83325

rounded to nearest tenth

Accept
26.249 for 26.25 and
4.349 for 4.35

26.252
4.25

Award for

Examiner comments

Part (a): The first M1 was awarded for correctly identifying at least one correct upper or lower
bound for either of the quantities u or a. The second M1 was awarded for substituting their upper
bound for u and their lower bound for a into the formula, provided their bounds were values within
the intervals stated on the mark scheme. The second M1 was not dependent on the award of the
first M1. A1 was awarded for a correct answer written to at least 6 significant figures.

Part (b): B1 was awarded for stating that 80 is the suitable value of D from a consideration of the
bounds of D. This was a follow through mark, so could be awarded for a correct decision following
from a consideration of their (incorrect) answer to (a) together with 78.6003. C1 was awarded for
the reason that ‘the bounds agree when rounded to 80’ or equivalent.




2
u

19 D= —
2a

u = 26.2 correct to 3 significant figures 26,15 & W < 276, 25

a = 4.3 correct to 2 significant figures . 75 & o (4.3 3
(a)  Calculate the upper bound for the value of D.

Give your answer correct to 6 significant figures.
Y ou must show all your working.

\ . VAL (¢ .2 5)
Vo = Lo S

1. 0061
(3)
3/3
The lower bound for the value of D is 78.6003 correct to 6 significant figures.
(b) By considering bounds, write down the value of D to a suitable degree of accuracy.
You must give a reason for your answer.
ku t_‘)(‘.(:} wnSe j% L"O(\\ ond £ 0‘3;"'
Av i wo it €0 40 1 3(%\\;}3“*‘-" J[.c’vua
(2)
2/2

Examiner comments
This was a model answer, showing sufficient detail, and was awarded full marks.

Part (a): The student wrote down correct lower and upper bounds for both © and a before using
appropriate bounds to calculate the correct value of the upper bound of D.

Part (b): The student gave a correct answer together with a clear explanation concerning accuracy
to one significant figure.




2

u
19 D= —
2a

u = 26.2 correct to 3 significant figures
a =4.3 correct to 2 significant figures

(a)  Calculate the upper bound for the value of D.
Give your answer correct to 6 significant figures.
Y ou must show all your working.

2 L 6 LY

1614
(4 29)
% \ * 00 Uy
(3)
2/3
The lower bound for the value of D is 78.6003 correct to 6 significant figures.
(b) By considering bounds, write down the value of D to a suitable degree of accuracy.
You must give a reason for your answer.
O 1 Clogest to =T bgu,v.{
oGt becoage N TS
Dotiippltis 0D P bownd
J (2)
1/2

Examiner comments

Part (a): The student attempted to identify an upper bound for # and a lower bound for a. The lower
bound for a was correct, so the first M1 was awarded. Both values lay within the acceptable limits
stated on the mark scheme and the student made a correct substitution into the formula for D, so
the second M1 could also be awarded. Since the student did not use the correct upper bound for u,
they did not get a correct final answer, so did not gain Al.

Part (b): B1 was given for the correct answer, 80, but the reason given is insufficient for the award
of CI.




2

u
19 D= —
2a

u = 26.2 correct to 3 significant figures
a =4.3 correct to 2 significant figures

(a)  Calculate the upper bound for the value of D.
Give your answer correct to 6 significant figures.
Y ou must show all your working.

N76-29 72
’;x 4. 35

(1
307\ 83

11)

1/3
The lower bound for the value of D is 78.6003 correct to 6 significant figures.
(b) By considering bounds, write down the value of D to a suitable degree of accuracy.
You must give a reason for your answer.
18 - ©0032.5
(2)
0/2

Examiner comments

Part (a): The student substituted two upper bounds into the expression for D. This was a commonly
seen error that was awarded the first M1, but no further marks.

Part (b): An incorrect answer with no reason scored no marks. Note that an appropriate value for
D following from the student’s answer to (a) and 78.6003 would have been 80.
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20  Solve algebraically the simultaneous equations

x?—-4?=9
Ix+4y=17

(Total for Question 20 is 5 marks)

Mean score: 0.60

Examiner comments

This high-grade algebra question tested a student’s ability to solve simultaneous equations in the
case where one of the equations has squared terms. To gain full marks, students needed to
accurately carry out a routine procedure comprising several steps. They were expected to rearrange
the equation 3x +4y =7 and make a substitution into x> —4)? =9 in order to get a quadratic
equation in one of the variables. This could then be solved and the pairs of values for x and y found.
Students needed to make sure that their final answer clearly showed the values paired
appropriately.

Students found the expansion of the square of an algebraic fraction difficult to deal with and many
errors were seen. A significant number of students forgot to multiply all terms of the quadratic
equation when multiplying through by a constant to eradicate the fraction.




Question

Answer

Mark

Mark scheme

Additional guidance

20

Ml

Ml

Al

Ml

Al

for substitution of a rearrangement
T-4y
3

7-3x

e.g x=

or y= into x> — 4)?=9

OR expansion of
(7—4yj2 49-56y+16”
3 9
(7—3sz 49— 42x +9x
or =
4 16

for correct expansion and
substitution

2
os. 49—56;/+16y ~

2
0rx2_4[49—4,12;c+9x }:9

4y2=9

for forming quadratic ready for
solving

e.g. —20y* — 56y — 32 (= 0)

or 5+ 14y + 8 (= 0) oe

or 5x* —42x + 85 (= 0) oe

ft a 3 term quadratic, factorising

e.g. Sy+4)(y+2)(=0)

or (5x — 17)(x—=5) (=0)

OR correct use of formula
—14+/142—4x5x%8

e.g. (v=)

2x5

— 424422~ 4x5x85

2x5
OR completing the square,

7, 9
g+ Lyr- (=0
g 0 )= (=0

or (x =)

7,16
or(x— =) 25( 0)

correctly pairs x and y values:

2 4
x=3—,y=——o0e,x=5,y=-2
5 4 5 Y

Expansion may not be in
simplest form but must be
correct

Note we do not need to
see “=07; just the LHS is
sufficient.

Can be implied by
both x values correct
or both y values correct.

Answers must be
correctly paired.

Accept coordinate pairs




Examiner comments

Students were expected to both rearrange and substitute in order to score the first M1. The second
M1 was awarded when the substitution had been made, together with the expansion of the square
of the algebraic fraction. The first A1 was an accuracy mark given for a fully correct quadratic
equation in the form ax? + bx + ¢ (= 0) or in the form ay* + by + ¢ (= 0). The ‘(= 0)’ showed that
the mark could be awarded for a correct expression where the ‘=0’ was omitted. The third M1 was
awarded for a correct method to solve the student’s quadratic equation (provided it had 3 terms)
and was independent of the award of the first 3 marks. To score full marks, correctly paired values
needed to be seen, not just 4 correct values listed. It was acceptable for students to give either of
the forms x :3§,y = —%; x=5y=-2o0r(3 %, —%), (5, —2). Correct decimal equivalents were
also acceptable.




Paper 3H - Exemplar question 9

Student response A

20  Solve algebraically the simultaneous equations

x2—4y2=9
Ix+4y=7
X =T7-4y
fo";':
_’—% )l-q l=q
(3" %2 ?
43, B2 5%, _y,*. 9
a0 C
-20 *_ 56 41
A =9
3}&‘1’('2):7
-20? -gg,} $4a =8l 3x = 1
20, «563»31=O X 25
20, +q03_0169432 %
l6(942)'0

(2dy +16) (g 12) =0

- -4 s-2
% ?

“lSM 8:'1 A x*3~'-f‘~(’,-a.8
5/5

Examiner comments
This response showed an accurate and concise solution, scoring full marks. Every stage was clearly

presented and the answers given in appropriate pairs.
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Paper 3H - Exemplar question 9

Student response B

20  Solve algebraically the simultaneous equations "&
x2—4y2=9
3x+4y=17

M othy =7

W= 7Y 7-43\?

s T ( 3 ) - Wy zq
- >

\ 7 "’ﬁ» \6;)’_&[’ *qq _ \*2)2—. q

7 |4 |18y iy
- 1
™ l”“b \6y \632'663\\&0\ = arly’
L3+ 6 !

“)D" - 6627 v4q = 9 (q t I{vl\

2041 #8440, fy?- S v4a= B) ¥ 36y
b5y +¥) 1 4550 4) 0%

3622-\62)1§6(,2+8\ -49:0

104% + Sy +32 =0
By v ) Ny 49
Y= -2

(Total for Question 20 is 5 marks)

4/5
Examiner comments

The student gave a near-perfect response. They found correct values for y but had one incorrect
value for x so could not be awarded the final Al.
182
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Paper 3H - Exemplar question 9

Student response C

20  Solve algebraically the simultaneous equations

&)
¥ —4*=9
x+4y=7
B AUy =T
3x = 1-4y. %

QAP s oYY
(A AAPAS
3 (’—3%3 Ly 4.

VPAAY (Ll - M= i

1

A L6y -yl =€
-0y - 32.
y== -1k
G~
3 x?-4(-10)=9.
¥ = 2b.
WAVS tﬁ:m.

XL

1/5

Examiner comments

The student had a correct rearrangement for x in terms of y and substituted it into the first equation,

2
gaining the first M1. However, the expansion of [%) was not correct and the candidate did

not get a three-term quadratic equation, so no further marks could be awarded.
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Paper 3H - Exemplar question 10

Exemplar question 10 [back to Contents page]

Higher tier Question 21

21  The histogram gives information about the distribution of the weights of some onions
grown by a farmer.

10

Frequency
density

D

Weight (grams)

Onions less than 60 grams in weight are used for pickling.
Onions greater than 120 grams in weight are sold at the market.
The rest of the onions are sent to a food processing factory.

184 Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Mathematics
Exemplification of the Summer 2019 examination
© Pearson Education 2019



A pie chart is drawn using the information opposite to show what the farmer does with
the onions he grows.

used for
pickling

sent to

sold the food
at the processing
market factory

The angle of the sector for the onions sent to the food processing factory is x°.

Work out the value of x.

(Total for Question 21 is 4 marks)

Mean score: 1.72

Examiner comments

This question assessed a student’s ability to interpret a histogram and to draw a pie chart. Students
were expected to find the proportion of onions sent to the food processing factory by either
considering the frequencies represented in the histogram or by considering the relative areas of the
bars. These frequencies or areas needed to be clearly shown. Most students who followed a
successful strategy used the former approach. Students were then required to work out the angle in
a pie chart that would represent these onions.

Weaker students often made the mistake of using the heights of the bars. This incorrect method
could not be awarded any marks.




Question | Answer | Mark Mark scheme Additional guidance
21 210 M1 | for method to find total Accept one error in total
frequency, for the award of the
60 x 2 (=120)+ 30 x 5 (= 150) + | method marks
30 x 9 (=270)+ 15 x 6 (=90) +
45 x 2 (=90)
or 720
OR 24 must be from adding
for method to find the total area, | areas of bars not heights of
4+5+9+3+3(=24cm?) bars
M1 | for finding the number of onions
less than 60 g or greater than
120 g =120+ 90 + 90 (= 300),
OR for finding the number of
onions between 60 g and 120 g
=150+ 270 (= 420)
OR for finding the area under the
graph less than 60 or greater than
120=4+3+3 (=10cm?)
OR for finding the area under the | 14 must be from adding
graph between 60 and 120 areas of bars not heights of
=5+9(=14cm?) bars
M1 | (dep M2) for Accept 58.3...%
G630097 7
- =— |oe
“720”\ 12
664 b
OR for 20 = 7 oe
“720”\ 12
‘614’7 7
OR for =— |oe
“247\ 12
Al | cao




Examiner comments

The first M1 was for a correct method to find the total number of onions represented on the
histogram. This was usually awarded for seeing the frequencies represented by each bar added
together. Examiners condoned one incorrect frequency when awarding this mark. Alternatively,
students could work out the area of each bar, 4 (cm?), 5 (cm?) etc. and add these together. The
second M1 was awarded for working out the total number of onions less than 60 g or greater than
120 g or the number of onions between 60 g and 120 g (or total area under the graph in each case),
as this would enable them to make further progress. Provided both of the first two M1 marks were
given, students could earn the third M1 for a complete method to find the proportion of onions sent
to the factory. A1l given for a correct answer supported by working and from a correct method.

Some candidates could opt to work with percentages, either giving their final answer as a
percentage, or rounding a recurring decimal to one decimal place and hence introducing a rounding
error. In these cases, Al was likely to be lost.




Paper 3H - Exemplar question 10

Student response A

21  The histogram gives information about the distribution of the weights of some onions
grown by a farmer.

A
10 :
;: . I3 I .1 ._1_._. 1
‘ =3 :0 R B o:A IR TR REE R
9
X - + 1
+ * ‘. - *4
L o b o b .
7 - + -+
+ " <444
6 NRER B X D -
s = = o +
INNEE B N s
Frequency Py iaas: - 8 S8 DES au!
density ' Jus SuNE
1
R
4 -+ 4 il il
11
T . S -
3 T
] f 11
T 11t
2 me:
- 1
1
0 ! >
0 30 9 1 ‘”150 180 210
,20 Weight (grams)

Onions less than 60 grams in weight are used for pickling./20 %
Onions greater than 120 grams in weight are sold at the market. 4 180
The rest of the onions are sent to a food processing factory. #20
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A pie chart is drawn using the information opposite to show what the farmer does with
the onions he grows.

used for
pickling

sent to
the food
processing
factory

sold
at the
market

The angle of the sector for the onions sent to the food processing factory is x°.
Work out the value of x.

§20 7
— T2
|20 +12 4920

/7__X 360 =20
|2
Z(0

4/4

Examiner comments

This was a concise and accurate response, with enough detail to make the method clear. The student
showed the frequency represented by each bar, writing them on the bars themselves. Students often
did this. The first M1, for a method to find the total frequency, was awarded on the second page
for 120 + 180 + 420 in the denominator of the fraction. The second M1 could be given either for
the 420 seen on the first page next to the statement ‘The rest of the onions are sent to the food
processing factory’ or for sight of 420 in the fraction on the second page. The student showed a
correct proportion as a fraction, for the third M1. They simplified their fraction and used it to work
out the size of the angle of the sector in the pie chart for Al.




Paper 3H - Exemplar question 10

Student response B

21  The histogram gives information about the distribution of the weights of some onions

grown by a farmer.
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Paper 3H - Exemplar question 10

A pie chart is drawn using the information opposite to show what the farmer does with
the onions he grows.

used for
pickling

sent to
the food

processing
factory

I %2360
630

-97%.26

The angle of the sector for the onions sent to the food processing factory is x°.
Work out the value of x.

150421704 = B0

FWM:Y—DXCM éLLQ.Q WY:%O
L XD a4
= \1.0 o

[h04 = 20 + 150+ 170y 60+ A0 o
= 6A0 oners re 2N 03

3/4

Examiner comments

The student made a good attempt, using and showing a correct method throughout their response.

The only error they made was ‘6 x 15 = 60°, seen on the first page in the working space so the
candidate was awarded all three M1 marks but not Al.

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Mathematics 191
Exemplification of the Summer 2019 examination
© Pearson Education 2019



Paper 3H - Exemplar question 10

Student response C

21  The histogram gives information about the distribution of the weights of some onions
grown by a farmer.
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A pie chart is drawn using the information opposite to show what the farmer does with
the onions he grows.

used for
pickling

sent to
the food
processing
factory

sold
at the
market

The angle of the sector for the onions sent to the food processing factory is x°.
Work out the value of x.

frequuiyy = 2ZU
00 =24~ G\

ey Y-1b= S%-2u
e xy-lb= 33238

0/4

Examiner comments

The student realised that a possible method was to work out the number of onions weighing less
than 60 g or more than 120 g, then subtract this from the total number of onions to find the number
of onions sent to the processing factory. However, they made the common error of using the heights
of the bars instead of using the areas of the bars and so could not be awarded any marks.




[back to Contents page]

22 The diagram shows a circle, centre O.

VA
P (3p.p)
B (16, 0)
>
0 30° x
A
AB is the tangent to the circle at the point 4.
Angle OBA =30°
Point B has coordinates (16, 0)
Point P has coordinates (3p, p)
Find the value of p.
Give your answer correct to 1 decimal place.
You must show all your working.
D T s

(Total for Question 22 is 4 marks)




Mean score: 0.42

Examiner comments

Recognising and using the equation of a circle with centre at the origin, knowing that the angle
between a tangent and radius at a point is 90°, using Pythagoras’ theorem and being able to apply
trigonometry to right-angled triangles were all relevant to this problem, which connects different
parts of mathematics through a series of mathematical processes. Students needed to identify the
right-angled triangle OAB, use trigonometry to find the radius of the circle, then substitute the
coordinates (3p, p) into the equation of the circle or use Pythagoras’ theorem to obtain an equation
in p. They then needed to solve this to find the value of p.

The most common error made by students who used a correct strategy occurred when they
substituted the coordinates (3p, p) and the radius of the circle into the equation x? +)? =72, A
significant proportion of students wrote 3p* + p? = 82 instead of the correct (3p)* + p* = 82, before
solving the equation 4p? = 64 instead of 10p? = 64. These students scored 2 of the 4 marks
available.

Some students tried to use equations of lines and gradients but this proved fruitless.




Question | Answer | Mark Mark scheme Additional guidance
22 25 Pl use of sin 30 = % to find O4 (= 8)
or OAB =90°
e.g. OA4 = 16 sin 30° or right angle
marked on diagram
P1 | recognition that equation of circle is | Accept 3p? + p* = r* for
x2+y?=r? the award of this mark
P1 Correct substitution of p, 3p and 7 in | Do not accept
x2+yr=r? 3p?* + p? = 82 for the
e.g. 9p* +p’> = 04> award of this mark
or (3p)? +p?="8>"
Al | for answer in the range 2.5 to 2.53

Accept /6.4 or

If an answer within the
given range is seen in
working and rounded
incorrectly award full
marks.

Award 0 marks for the
answer without
supportive working.

410
5

Examiner comments

The first P1 was for a process to find the radius of the circle or to identify the right angle OAB.
This could be given for either of these marked clearly on the diagram. The second P1 was for
writing down the equation of a circle, x> + )% =r? and could be awarded if this was shown with
x =3p, y = p substituted, i.e. for (3p)* + p?> = r*. Examiners also accepted 3p* + p? = ? as evidence
for the award of this mark. The third P1 was awarded for a correct equation that could lead to a
correct value for p. This would usually be (3p)? + p? = 82 or equivalent, but examiners also accepted
(3p)? + p? = OA4? for the award of this mark. A1 was awarded for an answer in the range 2.5 to
2.53. Students who gave a correct value but did not support it with correct working scored no
marks, as the instruction given in the question is to show all working.




22 The diagram shows a circle, centre O.

AB is the tangent to the circle at the point A.
Angle OBA = 30°

Point B has coordinates (16, 0)
Point P has coordinates (3p, p)

Find the value of p.
Give your answer correct to 1 decimal place.
Y ou must show all your working.

Q'° B
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(3r’l *Pl - &z (P:".‘&SQ, «y Wheorean \

e’ 4p° =64 p:2.520¢.
\op® = €& ¢y 2.5 ((.d.p)// 2.5
p o= G4 re

4/4

Examiner comments

The first P1 could be awarded either for the right angle O4B marked on the diagram or for a correct
method to find the radius as seen in the working space. (3p)* + p? = 82 gave evidence for the award
of both the second and third P1 marks. The student viewed this as use of Pythagoras’ theorem
rather than using the equation of the circle which is, of course, equivalent. The equation obtained
was successfully solved and full marks awarded for this complete and accurate solution.




Paper 3H - Exemplar question 11

Student response B

22 The @gram shows a circle, centre O.

Ve
q P (3p, p)
16 B (16,0)
0 30° x
A
AB is the tangent to the circle at the point A.
Angle OBA = 30°
Point B has coordinates (16, 0)
Point P has coordinates (3p, p)
2
Find the value of p. 2 2 %
Give your answer correct to 1 decimal place. * * (\j -
You must show all your working.
SN P
. . +
1A 61 O SN d0 3 e f

I

b > 7o 30T
0.0513 — ZL\)_E__? L\Pngﬂw

o 062X sin30

D(_:q

,- RUER Y

2/4

Examiner comments

The student found the radius of the circle, albeit by using the sine rule. They also identified angle
OAB as 90° so scored the first P1 for either of these. x*> + ? = 8% led to the award of the second
M1, but unfortunately the student wrote 3p? + p? = 64 rather than the correct (3p)? + p*> = 64 or
9p? + p? = 64 and went on to solve 4p? = 64 so could not be awarded any subsequent marks. This
was a frequently seen error in student responses.
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Paper 3H - Exemplar question 11

Student response C

22 The diagram shows a circle, centre O.
L

P (3p, p)

B(16,0)

30° x

)

AB is the tangent to the circle at the point A. .
Angle OBA = 30° Wl/u&\w\ % AP

Point B has coordinates (16, 0)
Point P has coordinates (3p, p)

Find the value of p.
G e e o o o 135
o t+9ytc ‘"
N’W ot f
(3¢ ¥ {70
Soqet A e
. | R |
e (1 4.¢)

1.' Y- (O(I p=

9 +mol —(

1/4

Examiner comments

The student had neither a correct method for finding the radius of the circle nor did they recognise
that angle OAB was 90° so they could not be given the first P1. They did, however, recognise that
they could use the equation of the circle and so satisfied the requirement for the second P1. No
further marks could be awarded because they required use of the radius, which had not been found.
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