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The exemplar student responses for the November 2018 examination series focus on the common
questions. The common questions appear in both the Foundation and Higher tier papers and target
grades 4 and 5. Given the resitting focus of students that take the examinations in a November
series, it is in these questions where we have the most examples. We hope this information will also
be useful for all students sitting either tier.

In each section we state what the common question number is in both the Foundation and Higher
tier paper. The examples we have used come from student responses on the Foundation tier but we
have made sure these examples and examiner commentaries also reflect what was seen on Higher
tier papers.



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

The booklet looks at the common questions across Foundation and Higher tiers from the November
2018 GCSE (9 — 1) Mathematics examinations. 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 foundation tier questions from the
November 2018 examination. Following each question you will find the mark scheme and a range
of student responses. Examiner comments show how the mark scheme has been applied and
highlight common errors.

There are 12 counters in a bag

3 of the counters are red
Student I of the counters is blue,
response 2 of the counters are vellow.

The rest of the counters are green
Caitlin takes at random a counter from the bag

¥
(e) Show that the probability that this counter is yellow or green is ;
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(Total for Question 7 is 5 marks)
33

Examiner Comments
This shows the most efficient approach where the calculation for the number of green counters is
not required. The 2 gets M1, ; = % gets the 2% M1 and showing that this is E gets the final

communication mark.

Examiner commentary Marks awarded for the
on the student response question or question parts




37 x 37

20  Work out the value of 7

(Total for Question 20 is 2 marks)

Examiner Comments

This question assesses whether students can use and calculate with integer indices. It is expected
that students will use the laws of indices to simplify the numerical expression before evaluating its

value. Alternatively, students might evaluate the powers of 3, that is 2187, é and 27 separately

and then work out the value of the expression. This path is less likely to be successful on a non-
calculator paper such as this. Students often find working with negative powers more challenging
than working with positive powers. There is more scope for making arithmetic errors if students

work out values of powers of 3 such as 3’




Question | Answer | Mark Mark scheme Additional guidance

20 9 Ml for a correct first step, using the
laws of indices to simplify

eg3%or 377 or 377 or 3727
or for using exact values,

eg. 2187 x% (=243)

or 2187 +27 (= 81)

1 1
or —— (= —
27x9 ( 243)

Al cao

Examiner Comments

Students are credited the first mark for using an index law to make a start on simplifying the

expression, for example by simplifying 37 x 37 to 3°. Alternatively they may evaluate two of the
powers of 3 to score this mark.

The second mark can only be awarded for the value “9”. The question specifically asks students to
“work out the value of” and not just to “simplify” the expression.




Paper 1F and Paper 1H - Exemplar Question 1

Student Response A

Fx3r -
20 Work out the value of :‘ - q

A¥x 3" 2 a8

3* e
— = 3 < Ax3 -
3 0 1

(Total for Question 20 is 2 marks)

22

Examiner Comments

A perfect solution. A correct first simplification is shown clearly. This is then used with the
denominator of the expression to fully simplify the whole expression to 3. The student then works
out the value and records this on the answer line.
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Paper 1F and Paper 1H - Exemplar Question 1

Student Response B

I w3

20 Work out the value of

3x3}<sl<’%«k}<3}'3 7.137

"1"1
ORI 67D :?.«
\ A
A £ {7
.--ﬁ 714

~63

2N%7x~-19
.—-""‘_1"_,?_'—

= C 0O
€000 A

R~ Y

(Total for Question 20 is 2 marks)

12

Examiner Comments

This student has correctly worked out the values of 37 and 3* and substituted them into the expression

to score the first method mark. They have evaluated 37
value for the whole expression and cannot be awarded the second mark.

Note that evaluating 37 as -9 was a commonly seen error.

incorrectly and so will not get a correct
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Paper 1F and Paper 1H - Exemplar Question 1

Student Response C

S 3X3x5xk3x2x3x2=
3P

813 =91 f_f_i_ﬁ__
F=7.52.9 27 45
Wb x% =~ 11 23

(Total for Question 20 is 2 marks)

20 Work out the value of

072

Examiner Comments

The student correctly decides to use the indices to help them but incorrectly simplifies 3’ x 37 to

9° and so cannot be given the mark for a correct first step and 0 marks are scored. Note that some
5

. . . . 9 .
students then continued their solution stating that = = 32, Examiners were careful not to award

marks for “3?” from this incorrect method.
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Vv:=u?+2as
u=12 a=-3 s=18

(a) Work out a value of v.

(b) Make s the subject of V> =u? + 2as

(Total for Question 21 is 4 marks)

Examiner Comments

This question assesses the ability of students to substitute numerical values into a formula together
with the ability to rearrange a formula to change the subject.

In part (a) students are expected to substitute numbers into the given formula then to use this to
work out the value of v. Students should show the substitution clearly, preferably in a single
expression, that is v2= 122 + 2 x —3 x 18. Many students did not complete the evaluation without
splitting the numerical expression into parts and this is a common stage when errors are made with
signs being ignored or evaluated incorrectly. In this part of the question the value of 252 for v* was
often seen. This arose from students working out 144 + 108 instead of 144 — 108. A significant
number of students forget they need to take the square root to find the value of v and instead give
the answer “36”.

Students often find rearranging formulae very challenging. A common error was writing down
successive steps with both sides of the formula appearing at each stage. Part (b) of this question
required two steps to be applied. Many students identified incorrect operations such as adding “u*”
to both sides of the equation instead of subtracting “u*” or subtracting “2a” instead of dividing by
“2a”.




Question | Answer | Mark Mark scheme Additional guidance

21(a) 6or—6 | Ml for 1224+ 2 x -3 x 18 (= 36) Terms may be partially
evaluated.
Al for 6 or 12% = 144 and Only one value is required

2 x -3 x 18 =—108 followed by for full marks
144 + —108, accept £6

(b) v —u? | Ml for subtracting 1 from both sides | Must see this step carried
ST, or dividing all terms by 2a as the | out, not just the intention
first step shown
Pyl
s= oe
Al 2a

Examiner Comments

The substitution in part (a) may be seen in stages. For example, 12% = 144 and 2 x -3 x 18 =—108
followed by 144 + —108 will score the first mark as would, for example, 12> = 121 and
2 x -3 x 18 =118 followed by 121 + —118. The latter presentation shows a correct substitution
even though the evaluation of the parts is inaccurate. Note that 122 = 144 and 2 x 3 x 18 = 108
followed by 144 + 108 would not score the first mark because the sign of a has not been taken into
account. The question requires only one of the values 6 or —6 for the award of the second mark.

In part (b) the first mark may only be awarded after a correct first step has been applied and both
sides of the formula are seen so, for example, “v*— 1" alone does not get credit but “v? — u?> = 2as
does get credit.

Note that alternative equivalent correct formulae will get full marks,

for example, “s = (VV—u?) 2 +a”.




Paper 1F and Paper 1H - Exemplar Question 2

Student Response A

21 vi=yl + 2as

ﬁv 13x -B=-
u=12 a=-3 s=18 -3
|

(a) W;-rk out a value of v. ‘1% % ;-LT‘
vA=ut + Qa8 492 -4kl .
Vo4& 4 (Ax~3x18).
Ve =183+ (ﬁ%ﬁ#\ ¥
2+ -
?"_144+ 108 %6
~We V=6.

Vo6, (2)
2/2
(b) Make s the subject of v? = u? + 2as
Z 2
v 1L U+Qas
_U'Z— -U-L
V&-u* ' Qas
T A TAQL
\(1?, U1
VT-Ur+S 5-—.
S { (2)
(Total for Question 21 is 4 marks)
2/2

Examiner Comments

A perfect and well-presented response. In part (a) the student shows a clear substitution together

with accurate evaluation to work out the value of v* before writing down a correct value for v on
the answer line.

In part (b) the student clearly shows their intention to subtract u° from each side of the formula
and carries it out successfully to score the first mark for a correct first step. A second and final step
is also shown clearly and so full marks are given.
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Student Response B

21 vi= g+ 2as
u=12 a=-3 s2=18

(a) Work out a value of v.

a
12 +2x-3x1s -
144 + “1o08-

Paper 1F and Paper 1H - Exemplar Question 2

3¢

26 (2)
12
(b) Make s the subject of v? = u? + 2as
vV Loyts 203
- U'L - U/t_.
\} Z‘,D“Z’ — 7&3, 20
\) Z,UL," Z&:S " )
VaU*=21a—3
(2)
(Total for Question 21 is 4 marks)
12

Examiner Comments

In part (a) the student shows a correct and clear substitution together with evaluation to find the
value of v*. However, they do not take the square root to find a value for v and so can only score
1 of the 2 marks available in this part of the question.

In part (b) a correct first step is shown and carried out. The student then indicates a further correct
step, that of dividing by 2a. The student carries out this step but does not place brackets in their

expression round “v* —u’” or write it correctly in fractional form and so cannot be awarded the

final mark.
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Paper 1F and Paper 1H - Exemplar Question 2

Student Response C

21 vi=yu’+ 2as
u=12 a=-3 s=18

(a) Work out a value of v.

lll‘{' ZY‘BJZ\'B
" (L 430 =174

PRI
LY‘St’g 364»'6:50
2x ()< 356
{7¢
(2)
0/2
(b) Make s the subject of  v? = u® + 2as
B
il Do
<2
Vqﬁlm s 6L R SY é‘ B
= U
V2420402 = S -t>
i
V. #2a:0°28 .
(2)
(Total for Question 21 is 4 marks)
0/2

Examiner Comments

The student has recognised they need to substitute values into the formula given in part (a).
However, they have interpreted the formula incorrectly and have multiplied the a and the s by 2
and added them instead of multiplying the product as by 2. Neither the mark for a correct
substitution nor the accuracy mark can be earned.

In part (b) a possible correct first step is indicated, that of dividing both sides by 2a. This is not
carried out and so examiners cannot award any marks.
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A bonus of £2100 is shared by 10 people who work for a company.
40% of the bonus is shared equally between 3 managers.
The rest of the bonus is shared equally between 7 salesmen.

One of the salesmen says,
“If the bonus is shared equally between all 10 people I will get 25% more money.”

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

(Total for Question 22 is 5 marks)

Examiner Comments

This question assesses the ability of a student to translate a problem in a real context into a series
of mathematical processes. The student is required to decide what to do in order to comment on the
statement the salesman makes. They then have to work out any relevant values and interpret their
findings in the context of the problem.

Students are expected to find and compare the bonus a salesman will get (or the total of all the
bonuses the salesmen get) under the two different schemes and relate their findings to the statement
given.

Students usually showed correct processes to find the bonus each salesman would get if 60% of the
£2100 was shared equally between the 7 salesmen. However, many students were not clear what
to do after this. Some students mistakenly worked out 25% of £210 as their next step.




Question

Answer

Mark

Mark scheme

Additional guidance

22

No
(supported)

P1

P1

P1

P1

for start to process,
40
eg 2100x— (= 840
g Tog =840
or 100 — 40 (= 60)
for process to find the 7

salesmen’s share of bonus,
eg 2100 — “840” (= 1260)

or 2100x-22 (= 1260)
100

for process to find bonus
amount each salesman gets
eg “1260” + 7 (= 180)

or process to find the total
bonus for all salesmen if
shared equally,

eg —2;80 x 7 (=1470)

for process to compare what a
single salesman gets under
each scheme,

25
eg “180”x—— (=45) and
g 100( )
. 2100 ,,

10
or “1807x-2> (= 45) and
100

—“180” (= 30)

“180” + “45” (= 225) oe and

2100
=—— (=210
o £

2100
or (—— —“180”) +
o )

x 100 (= 16.6...)

641 80”

or process to compare what all
salesmen get under each
scheme,

25
eg “1260”x—— (=315) and
g 100( )
“1470” —“1260” (= 210)
or ”1260"><£ (=315) and
100

“1260” + “315” (= 1575) oe
and “1470”

May compare bonus shares
of a single salesman or
total bonus share for all 7
salesmen.




Question Answer Mark Mark scheme Additional guidance
or (“1470” —“1260”) ~
“1260” x 100 (= 16.6...)
Al ‘No’ supported by correct Do not award unless

figures, eg 45 and 30, 225 and
210,315 and 210

or 1575 and 1470 or
16.(6...)(% and 25%)

correct figures have been
shown to support a
statement made that the
salesman was not correct.

Examiner Comments

It is important that correct processes are rewarded in this question. Processes which are written
correctly but which contain arithmetic errors were commonly seen. Examiners were careful not to

undervalue such work.

The use of quotes in the mark scheme show that the award of a mark will depend on a previous
correct process which would result in that value being correct if the student had not made any

arithmetic errors.

The final mark requires a correct decision to be recorded together with correct values to support

that decision.




Paper 1F and Paper 1H - Exemplar Question 3

Student Response A

22 A bonus of £2100 is shared by 10 people who work for a company.
40% of the bonus is shared equally between 3 managers.
The rest of the bonus is shared equally between 7 salesmen.

One of the salesmen says,
“If the bonus is shared equally between all 10 people I will get 25% more money.”

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

21007 (02 2(0 4> 890 pefrer 3 mamagers
200 = §46 = 1260 = 7 sajesmen

Ty
fie o

Cach saiemon gots K80 eack

——

2100 T 10 7210 eacA (F Showd eqy

¢r) .J-ln oasde A Xa
Mo~ 1

2N _ 1 ~ rA
Cwv = oV VT OWAITURACS

Bo+0 = \6x2 =% m(gr.) sz 287

The Satesman is pot (orveck pecavs® 1€ e \amrde to gek
Zg'/. PAOE WNM rae o %*E-Ls W \n Lok
e

ly kS £3).

(Total for Question 22 is S marks)

5/5
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Examiner Comments

This response demonstrates the most common student approach to this question.

It also shows clearly how the student got their answer.

P1 for process to calculate 40% of 2100, ie for 2100 + 10 x 4

P1 for process to calculate the 7 salesmen share of the bonus, ie for 2100 — 840

P1 for process to find the bonus for each salesman, ie 1260 + 7

P1 for process to find figures which can be compared to answer the question, ie for 210 — 180

and for finding 25% of 180. Note that this mark was awarded for 210 — 180 and £45. There was a
weakness in the way the student showed the process to find 25% of 180 but the “45” was enough
to support the fact that a correct process has been used. Had the student made an arithmetic error,

examiners would have looked for 12750 x 180 or equivalent to award the mark.

Al for a correct decision, that the salesman is not correct, supported by the two correct values 30
and 45.




Paper 1F and Paper 1H - Exemplar Question 3

Student Response B

22 Abonus of £2100 is shared by 10 people who work for a company.
40% of the bonus is shared equally between 3 managers.
The rest of the bonus is shared equally between 7 salesmen.

One of the salesmen says,
“If the bonus is shared equally between all 10 people I will get 25% more money.”
Is the salesman correct?
You must show how you get your answer. 20C0
LOY 2000 = T4 =160 5540 o
1
8
2fguo
k-

1ox \80 = 3500 + 100 =~ 35 5 [0l
(60 +35 5215 ‘%2000

° e Saresmon 'S Wing b 157 "‘;ﬁt .
b 515 d ¢t & @l
1S EF$L\0 each fere 154§D difference.

(Total for Question 22 is 5 marks)

45
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Examiner Comments

Correct processes are shown to find the bonus each salesman gets (£180) when they share 60% of
the total bonus of £2100 so the first three process marks are awarded. The student then shows a
process to find the amount a salesman would get if they received 25% more money. The process is
correct but there is an arithmetic error in working out 25 x 180. As the process is correct and the
student works out how much the bonus will be if all 10 people share it equally they are then given
the fourth process mark. The student gives a correct conclusion but because one of the figures used
in the comparison is not correct the final mark, an accuracy mark, cannot be given.




Paper 1F and Paper 1H - Exemplar Question 3

Student Response C

22 Abonus of £2100 is shared by 10 people who work for a company.
40% of the bonus is shared equally between 3 managers.
The rest of the bonus is shared equally between 7 salesmen.

One of the salesmen says,
“If the bonus is shared equally between all 10 people [ will get 25% more money.”

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

f2\00 < 10} #Lo
s

0 #1200 x 1 <310
11
18 =
® {90 - 3= fafi‘leioa
144 £280
56
& fzofm
o
280
826
D20 — .-
¢ 2 =3=£196
?ﬁ?ﬁ%
5z J’ 16
(Total for Question 22 is 5 marks)
5
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Examiner Comments

This response shows a correct process to find 40% of 2100 and the students is credited with 1 mark
for this. However, the student does not subtract 840 from 2100 but instead subtracts 280 (840 + 3)
from 2100. The response cannot therefore be awarded any further marks.




23

It would take 120 minutes to fill a swimming pool using water from 5 taps.

(a) How many minutes will it take to fill the pool if only 3 of the taps are used?

...................................................... minutes

@)

(Total for Question 23 is 3 marks)

Examiner Comments

This question assesses the ability of a student to carry out a routine procedure albeit in the content
area of inverse proportion which the majority of students find challenging.

Students should show the calculation they carry out in order to get their answer.

Though students’ comments in part (b) suggested that they appreciated that the less taps that are
used the longer it will take to fill the pool, they often appeared not to have taken this into account
when answering part (a) of the question. Instead, students often gave an incorrect approach based
on direct proportion, working out that it would take 24 minutes for 1 tap to fill the pool so 72
minutes for 3 taps to fill the pool.

For part (b) many students did not understand what was required and instead either described the
calculation they did or made a statement such as “the less taps there are the more time it takes to
fill the pool”. While the latter statement is true, it is not an assumption made in order to work out
a correct answer to the problem.




Question | Answer | Mark Mark scheme Additional guidance

23(a) 200 Ml for 120 x 5+ 3 oe
Al cao
(b) statement | CI Statement that each tap fills at Any statement referring to
the same rate or that the rate the same amount of water
does not change over time flowing from each tap is
acceptable.
Examples

Acceptable responses:

Taps are running at the same
speed

They (clearly referring to taps)
all fill the pool with the same
volume of water

The amount of water is the same
in the same time (again referring
to taps)

Each tap is doing a fifth of the
filling

That all taps take equal time to
fill the pool

All taps produce the same
amount of water

That the water flow stays at the
same rate over the whole time.

Unacceptable responses

It will take more time because
there are less taps

The less taps used the longer it
takes to fill the pool

That 1 tap can take up to

24 mins each

3 taps will take longer to fill the
pool

Examiner Comments

The mark scheme for part (a) is straightforward: one mark for a correct method and one mark for
a correct answer.

For the mark to be awarded in part (b), students needed to refer to the rate of flow being the same
from each tap or equivalent. Examiners needed to make a professional judgement as to whether the
statement made by the student was worthy of credit. Statements provided in the mark scheme
provide some examples of acceptable responses together with some examples of responses that are
not acceptable.




28

Paper 1F and Paper 1H - Exemplar Question 4

Student Response A

23 It would take 120 minutes to fill a swimming pool using water from 5 taps.
(a) How many minutes will it take to fill the pool if only 3 of the taps are used?

leflo-’ 6004_3:200

% QOO minutes

)
(b) State one assumption you made in working out your answer to part (a).
{ta PS. ok e e .Same. . roXe .
‘“.). B
(Total for Question 23 is 3 marks)

3/3

Examiner Comments

This fully correct response with method clearly shown in part (a) together with a concise and correct
statement in part (b) scores full marks.
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Paper 1F and Paper 1H - Exemplar Question 4
Student Response B

23 It would take 120 minutes to fill a swimming pool using water from 5 taps.
(a) How many minutes will it take to fill the pool if only 3 of the taps are used?
t
1220 mN§ = % ofs

)

|20
120X5

Lo}
2 % = |’\;/O)\ ' W minutes
-~ 200 mm (2)

(b) State one assumption you made in working out your answer to part (a).

155 Yops %)) 120 mamg thenn t 3 fops tokes
Mo, rv\:ww\tag-

5 tops

‘ .

"

n
(Total for Question 23 is 3 marks)

2/3

Examiner Comments

This student clearly shows a good understanding of the situation and produces a model solution to

part (a). However, they do not give a statement related to the flow of water from the taps being
equal in part (b) and so cannot be awarded the mark available.

Note that many students made a statement similar to the one presented here.
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30

Paper 1F and Paper 1H - Exemplar Question 4

Student Response C

23 It would take 120 minutes to fill a swimming pool using water from 5 taps.

(a) How many minutes will it take to fill the pool if only 3 of the taps are used?

No=S s c1‘2"()

/Lum'“\gzor \tW/ 2¢yv3=71
3 7Z : minutes

2
3 )

(b) State one assumption you made in working out.your answer to part (a).

Ther AL YUB Pdcce WSona Avon" & wael
(1)

(Total for Question 23 is 3 marks)

173

Examiner Comments

This student realises that they need to divide by either 3 or 5 and multiply by the other but
unfortunately, they make the common error of dividing by 5. This is a method using direct
proportion, not inverse proportion and examiners were disappointed that few students realised that
a time of 72 minutes with 3 taps would seem at odds with the time of 120 minutes with 5 taps stated
in the question. No marks scored in this part of the question.

The assumption in part (b) is worthy of the award of a mark since it reflects the idea that each tap
contributes equally to filling the pool. Note that this mark is independent of the marks awarded in

part (a).
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24 A plane travels at a speed of 213 miles per hour.

(a) Work out an estimate for the number of seconds the plane takes to travel 1 mile.

...................................................... seconds
3)
(b) Is your answer to part () an underestimate or an overestimate?
Give a reason for your answer.
1)

(Total for Question 24 is 4 marks)

Examiner Comments

This question assesses the ability of students to use compound units, in this case speed, together
with the need to change between units of time and make estimates where necessary to solve a
problem without the use of a calculator.

It is expected that students will round the 213 to say 200 so making the calculation needed more
manageable.

In part (b) students need to state whether their answer to part (a) is an underestimate or overestimate
and give a reason related to their working in part (a) to support their answer.

A common misconception in answering part (b) of the question was that rounding the speed down
would reduce the time taken for the plane to travel 1 mile.




Question | Answer | Mark Mark scheme Additional guidance

24(a) 16 to 20 | P1 . distance
for using time = ————,
speed
1 1
eg — or ——
200 213
or for 1 hour =60 x 60 (= 3600)

seconds

P1 complete process,
Calculation could be done

eg L 60 % 60 oe .
200 In stages.

or L x 60 x 60
213

Al for answer in range 16 to 20

(b) decision | C1 (dep on correct use of time =
with distance

reason speed ) for reason related to

their response to part(a),
eg overestimate as speed rounded
down

Examiner Comments

, distance . .
A correct process to change 1 hour to seconds or to use time = —— 1is sufficient for the award

speed
of the first mark. These may be seen as part of a calculation. For the award of the second process
mark a complete process to find the time in seconds must be seen. However this does not have to
include rounded values. Full marks for this part are awarded for an answer in the given range.

: distance . ) . .
Note that correct use of time = ———— in part (a) is needed before examiners can consider whether

speed
the answer to part (b) is worthy of the mark available.




Paper 1F and Paper 1H - Exemplar Question 5

Student Response A

24 A plane travels at a speed of 213 miles per hour.
(a) Work out an estimate for the number of seconds the plane takes to travel | mile.

lbr = (00 secs

— e -
213 -
300 3¢LpE
/ /
seconds
3)
3/3
(b) Is your answer to part (a) an underestimate or an overestimate?
Give a reason for your answer.
OVERESTIMATE 4G |  MAVE
REQUCED  THIE M LES
(1)
(Total for Question 24 is 4 marks)
1
Examiner Comments
The student scores full marks in part (a).
The first process mark is given for 1 hr = 3600 seconds.
The second process mark is given for 3261030 (or 32600(;) ). The student rounds 213 to 200 to aid their

calculation and has an answer 18, in the range 16-20 which leads to the award of full marks for
this part of the question.

distance .

Having used time = in part (a), the student’s answer to part (b) is assessed. A good

speed

explanation is given and scores the mark available.
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Paper 1F and Paper 1H - Exemplar Question 5

Student Response B

) '\D (T2 \h(,
24 Aplane travels at a of 213 miles per hour. ~9 bo™
g’ fpoed a Yoo 5\\'\
(a) Work out an estimate for the number of seconds the plane takes to travel 1 mile.

b

bbabo
= X060 SD
- 23 4210
faund
douy .
v 2100 3o
A3)
2/3
(b) Is your answer to part (a) an underestimate or an overestimate?
Give a reason for your answer.
LNdernbimnaxe .an. . plone Cr/n/@ 1«2«9
QUitlyy PR Setend . 00d. 1doat. knew e ouokng
U Lmdwj 1)
(Total for Question 24 is 4 marks)
o1

Examiner Comments
This response shows a complete process (3600 +~ 213) in part (a) so the first 2 marks are awarded.

The 213 is rounded but nevertheless the calculation is not carried through accurately and the answer
given is not in the range given in the mark scheme. The third mark cannot be awarded.

The answer to part (b) does not take into account the rounding in part (a) and therefore does not
gain this mark.
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Paper 1F and Paper 1H - Exemplar Question 5
Student Response C

24 A planc travels at a speed of 213 miles per hour.

(a) Work osn an estimate for the number of seconds the plane takes to travel | mile.
iT— ~T- Distahce .

5 peed B )| mihaakt
\ e er mile
et 200 200 mph
= (5 Secondy
\S seconds
A3)
1/3
(b) Is your answer to part (a) an underestimate or an overestimate?
Give a reason for your answer.
Undesr €5% o cake JUSE k0 romnd. 213 mehcowh Yo 200 mph.
(1)
(Total for Question 24 is 4 marks)
/1
Examiner Comments
. . distance .
This student starts well. They use the formula time = ~eoocd in part (a) correctly to score the first
spee

process mark for L .
200

Though the student begins the process of trying to take into account the need to work in seconds,
they do not show the process in enough detail and do not obtain a time in the range accepted so
cannot be awarded the second or third mark.

The answer “underestimate” because 213 has been rounded down is contradictory and cannot be
awarded a mark.
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25  Solve the simultaneous equations

Sx+y=21
x—3y=9

(Total for Question 25 is 3 marks)

Examiner Comments

This question assesses whether students can solve two simultaneous equations in two variables by
using a routine procedure. It is expected that students will probably multiply one of the equations
by a constant in order to make the coefficients of x or the coefficients of y equal. They should then
use the appropriate operation to eliminate one variable and find the value of the other variable.
Students are then expected to show a substitution in order to find the value of the second variable.
In cases where students get as far as making the coefficients of one variable equal, they sometimes
have difficulty deciding which is the appropriate operation and in ensuring that accuracy is
maintained throughout the solution.




Question | Answer | Mark Mark scheme Additional guidance

25 x=4.5, | Ml correct process to eliminate one
y=-1.5 variable (condone one arithmetic
error)

MIl (dep) for substituting found value
in one of the equations

or correct process after starting
again (condone one arithmetic
error)

Al forx=4.5,y=-1.50e¢ Fractions do not need to be
in simplest form

Examiner Comments

The first mark is for students getting as far as eliminating one variable. Examiners allowed one
arithmetic error in this stage of the solution. Most students use the method of making coefficients
equal before adding or subtracting the equations as appropriate. However some students may use
alternative methods such as rearranging one equation to make one variable the subject then
substituting into the second equation. The second mark can only be awarded if the first mark has
been given and is for a correct process to find the second variable. The third (accuracy) mark is
given for correct values of x and y. These values may be given in fraction or decimal form. Where
they are given as fractions, they need not be in simplest form.




38

Paper 1F and Paper 1H - Exemplar Question 6

Student Response A

25 Solve the simultaneous equations

Sx+y=21
x—=3Iy=9
x=21-y)/§
X =94 %y 4c
-2
JIS'-HS'y:'?I-V 2 4
by +ly=2l-45
€y = - 24
V= =84 -3
¢ 2

x=Q+3-E%)

x:=q4- +

2
2x=17-9
¥ = ‘?/Z

il

(Total for Question 25 is 3 marks)

3/3

Examiner Comments

Correct values for both x and y score 3 marks. This student has used a less commonly seen method
but has carried it out without error.
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Student Response B

25 Solve the simultancous equations

(5= 4.5)

12.s+y=2
~22.$ - 228

Y
4

- 15
l’o

Paper 1F and Paper 1H - Exemplar Question 6

Sx +y=2] x3
x=3y=9 x|

S +3y =63

(7= 3 E
tCx =V
16 ¢

4 >
¥o
15
1072%
Xy
N K
‘3 ‘[z-g~
1.3) l‘U\.S
4.5 %é‘
a5 -
c'/s 2
o 22.S -
- 2\ O
AN o
x=__ &S

y= [-S

(Total for Question 25 is 3 marks)

2/3

Examiner Comments

This student has used the more commonly seen method of multiplying the first equation by 3 before
adding it to the second equation in order to find the value of x first. The student has worked
accurately and has a correct value for x. After scoring this first mark, they then substituted this
value into an appropriate equation to work out the value of y and so score the second mark. A sign
error prevents the award of the final mark.
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Paper 1F and Paper 1H - Exemplar Question 6

Student Response C
25 Solve the simultaneous equations q/ ,&’ 2’7)66‘j i
=8
) 5x + )Y= 2( 3
Qxe Y SN
2\

(Total for Question 25 is 3 marks)

0/3

Examiner Comments

This student starts well and multiplies the first equation by 3. However they then chose to subtract
instead of adding the equations so cannot score any marks. This use of an inappropriate operation
is a process error and not an arithmetic error.
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26  The diagram shows a square ABCD with sides of length 20 cm.
It also shows a semicircle and an arc of a circle.

D C

20cm

AB 1s the diameter of the semicircle.
AC is an arc of a circle with centre B.

Show that area of shaded region _n

area of square 8

(Total for Question 26 is 4 marks)

Examiner Comments

This question assesses the use of circle formulae to find areas in terms of w before forming a fraction
to achieve the result stated in the question. Students are expected to find the area of the semicircle,
radius 10 cm, and the area of the quarter circle, radius 20 cm, in order to find the area of the shaded
region. They should then use this together with the area of the square of side 20 cm to form and

simplify the fraction area of shaded region

as stated in the question. It is important that students
area of square

write down all their working and clearly show the areas they are working with. Students taking this
foundation paper may find it a challenge to work in terms of & as it requires some proficiency in
algebraic manipulation.




Question | Answer | Mark Mark scheme Additional guidance

26 shown | Cl1 for method to find area of Can award first 3 marks if
semicircle, a value for & is used
eg % 10° + 2 (= 50m)

C1 for method to find area of quarter
circle,
for  x 20% + 4 (= 100m)

C1 for a complete method to find Working out to find the
area shaded and area of square, area of the shaded region
egnm x20°+4—-mx10>+2and | must be shown
20 % 20

C1 fully correct working leading to
T

8

Examiner Comments

The first 2 marks are given for correct expressions for the area of the semicircle and the area of the
quarter circle. These need not be simplified at this stage. The third mark is for a correct expression
for the area of the shaded region and the area of the square. Again, this might not be in simplified
form. Students who have replaced m with a numerical value can earn these first 3 marks. The fourth

mark is for forming the fraction required and showing that it simplifies to % For the award of this

mark, students must have exact and correct expressions in terms of m for the numerator and
denominator of the fraction. Forming the fraction and showing that it simplifies to the given result
is sufficient for the award of this final mark.




Paper 1F and Paper 1H - Exemplar Question 7

Student Response A

26 The diagram shows a square ABCD with sides of length 20cm.
It also shows a semicircle and an arc of a circle.

D

20cm

AB is the diameter of the semicircle.
AC is an arc of a circle with centre B.

Show that area of shaded region _x
area of square 8

oy OF sladld ogrom = &
. T ﬂiw = TT100 - TG0 S
- Y
= BO7C
3
— 20" > 400 Tz

Oy LA OF Sg Vv

(Total for Question 26 is 4 marks)

4/4

Examiner Comments

This student has given a correct unsimplified expression for the shaded area which clearly shows
the difference between the area of the quarter circle and the area of the semicircle. As the area of
the square is also given correctly, the first three marks can be awarded. The expression is then
simplified to 50, the area of the square is found, a fraction is then formed and it is simplified to
the stated result. This is a convincing solution which gets full marks.
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Paper 1F and Paper 1H - Exemplar Question 7

Student Response B

26 The diagram shows a square ABCD with sides of length 20cm. 07 S
It also shows a semicircle and an arc of a circle.

W@ fodius = \O E\,t

20600 = OO JT (1= J\ A
PISETOIE B \;%
LOO) « TT = 1QSh e \

12 56 = (=3 G-\ 1956

V=157 2\S7 o™
Sheda) ciccle = 1Sk LOO™®
0% Scm? _ ;325

200 e e ® %

Show that

(Total for Question 26 is 4 marks)

3/4

Examiner Comments

This student’s working is a little disorganised. However, correct methods can be seen to work out
the required areas and form the fraction. Three marks are awarded.

The student has used 3.14 for &t so the final C1 mark cannot be awarded.
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Paper 1F and Paper 1H - Exemplar Question 7
Student Response C
26 The diagram shows a square ABCD with sides of length 20cm.
It also shows a semicircle and an arc of a circle.

D

20cm

AB is the diameter of the semicircle.
AC is an arc of a circle with centre B.

area of shaded region
area of square

Areo o ABLO = A >r = 400 o™

Show that - %

f\%oﬁmmzmﬁ:qﬁw
2
e

—

deo 2

(Total for Question 26 is 4 marks)

1/4
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Examiner Comments

This student has shown a correct expression for the area of the semicircle and scores 1 mark for
this. Though they have also found the area of the square and formed a fraction which is then

simplified to g, there is no working to show that the quarter circle and shaded region have been

used. In this question the area of the semicircle and the area of the shaded region are both equal to
507 so examiners need to be careful to ensure students show a complete and correct process before
they award due credit. This student cannot be awarded any further marks.




20 "= {even numbers between 1 and 25}
A=1{2,8,10, 14}
B={6,8,20}
C= {8, 18, 20,22}

(a) Complete the Venn diagram for this information.

“

A number is chosen at random from -~

(b) Find the probability that the number is a member of 4 N B.

(Total for Question 20 is 6 marks)

Examiner Comments

In part (a) students are expected to use the information given to complete the Venn diagram.
Students should check that each number in the universal set appears just once in their completed
Venn diagram. Many students placed eight numbers correctly inside the circles and most mistakes
were made completing the region outside the circles. It was very common to see either no numbers
at all in this region or duplicates of numbers that had already been placed inside the circles or all
numbers listed.

In part (b) students are expected to understand the notation for the intersection of two sets and work
out a probability from their Venn diagram. Many students were not able to identify the region
ANB.




Question | Answer | Mark Mark scheme Additional guidance

20 (a) Venn | C4 fully correct Venn diagram
diagram

(C3 7 of the 8 regions correct or
for a diagram with only one
number incorrectly placed)

(C2 5 or 6 of the 8 regions correct)

(Cl1 3 or 4 of the 8 regions correct)

(b) T M1 ft for identification of 1 or 12 | Need not be written as a
eg from the diagram fraction or probability at this
stage. eg could be a ratio 1:12
Al ft oe Acceptable equivalents are

(eg, could ft) any fraction
equivalent to % ,0.08(33..)

or 8(.33.)%

Examiner Comments

In part (a) each of the 12 numbers in the universal set needed to be correctly placed in one of the
eight regions of the Venn diagram. Three marks are awarded if seven of the eight regions are correct
or if the diagram has only one number incorrectly placed. If five or six of the eight regions are
correct then two marks are awarded and if three or four of the eight regions are correct then one
mark is awarded. A region is not correct if it contains a number repeated, e.g. there can be only one
8 in the region ANBNC.

When marking the probability in part (b) it is necessary to check for possible follow through from
the Venn diagram. If the Venn diagram is not fully correct then M1A1 is awarded for either the

correct answer of é (the student may have started again) or for a correct probability following

through from the diagram. Many students gained one mark (M1) for identifying either 1 or 12 or a
value that followed through from their diagram. If the probability on the answer line is the result
of cancelling then it is necessary to check the original fraction.




Paper 2F and Paper 2H - Exemplar Question 1

Student Response A

20 &= {even numbers between 1 and 25}
A= {2,810, 14}
B= {6, 8, 20}
C= {8, 18, 20, 22}

(a) Complete the Venn diagram for this information.

4)
4/4
A number is chosen at random from &
(b) Find the probability that the number is a member of A N B. (
m
(2)
P
5T __ 17
e — e ——-’g‘"
(Total for Question 26 is 4 marks)
272

Examiner Comments

This is a fully correct answer. In part (a) all 12 numbers have been correctly placed in the Venn

diagram and the correct probability is given in part (b).
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Paper 2F and Paper 2H - Exemplar Question 1

Student Response B

20 &= {even numbers between | and 25}
A {},:j 10, 14}

C {8, 18, 20, 22}

(a) Complete the Venn diagram for this information.

4)
3/4

A number is chosen at random from & ‘a B }3
(b) Find the probability that the number is a member of A ~ B.

6 £ 34
(2)

",—
=

12

Examiner Comments

In part (a) no numbers have been placed in the region outside the circles — this was a common
mistake. C3 is awarded as seven of the eight regions are correct.

In part (b) it can be seen that the probability on the answer line is the result of cancelling the fraction
6 . M1 is awarded for the denominator of 8 which follows through correctly from the diagram. The

numerator is not correct. The student has given the probability that the number is a member of
AUB, not the probability that it is a member of 4 N B.
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Paper 2F and Paper 2H - Exemplar Question 1

Student Response C

20 &= {even numbers between | and 25}
A= {2, 8,10, 14}
B= {6, 8, 20}
C= {8, 18, 20, 22}

(a) Complete the Venn diagram for this information.

4)
1/4
A number is chosen at random from &
(b) Find the probability that the number is a member of A N B. \
-
25
(2)
12

Examiner Comments

In part (a), 8 has been correctly placed in the intersection of all three sets but only that region and
two of the blank regions are correct. C1 is awarded for three correct regions.

In part (b), M1 is awarded for the correct numerator. The denominator is not 12 and neither does it

follow through correctly from the diagram. Note that an answer of either é or 1 would have

scored full marks.
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21  Sean has information about the height, in cm, and the weight, in kg, of each of ten rugby players.
He is asked to draw a scatter graph and a line of best fit for this information.

Here is his answer.

A
105
X
X
100 X X
Weight (kg) X
95
X X
90
X
X
85 >
140 160 170 180 190 200
Height (cm)

Sean has plotted the points accurately.

Write down two things that are wrong with his answer.

(Total for Question 21 is 2 marks)




Examiner Comments

This question assesses the ability of students to evaluate critically a given way of presenting
information within the context of statistics. Students need to use their knowledge of scatter graphs
and lines of best fit to identify two things wrong with the diagram presented and then communicate
these two things clearly and without contradiction.

There are only two things wrong with the diagram. Students were expected to recognise that the
line of best fit is incorrect. They were also expected to identify the error in the scale on the
horizontal axis.

A number of answers were given that received no credit. These included explanations that the scales
should start at 0; that the axes are the wrong way round; that there is no x or y; and that there is no
title.

Question | Answer | Mark Mark scheme Ad(.lltlonal
guidance
21 statements | C1 for line of best fit (lobf) incorrect
Acceptable examples
lobf

lobf does not suit all points/not a lobf
lobf wrong since hits x axis/is
inaccurate/should be amongst the crosses
lobf goes through the origin/through one
point

Unacceptable examples
no correlation/there is no title

C1 for height scale not linear

Acceptable examples

150 missing

height not linear / height numbers going up
wrong

Unacceptable examples

150

graph does not start at 140/graph does not
start at 0

height should start at 170

Examiner Comments

One mark is awarded for explaining that the line of best fit is incorrect and one mark is awarded
for explaining that the scale on the height axis is not linear. The mark scheme gives examples of
responses that are acceptable and examples of responses that are not acceptable for each of the two
things that are wrong.
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Paper 2F and Paper 2H - Exemplar Question 2

Student Response A

Sean has plotted the points accurately.

Write down two things that are wrong with his answer.

(Total for Question 21 is 2 marks)

Examiner Comments

The student correctly identifies both things that are wrong with Sean’s answer. The first statement
refers to the line of best fit and the second statement explains that the scale on the height axis is not
linear.
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Paper 2F and Paper 2H - Exemplar Question 2

Student Response B

Sean has plotted the points accurately.

Write down two things that are wrong with his answer.

________ KOS, inde 04 ST FVT 08 o b B o

Examiner Comments

The first statement explains that the line of best fit is wrong and one mark is awarded.

Starting the scale on the height axis at 170, instead of at 140, might give a better scatter graph but
the second statement does not identify something that is actually wrong with Sean’s answer.
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Paper 2F and Paper 2H - Exemplar Question 2
Student Response C

Sean has plotted the points accurately.

Write down two things that are wrong with his answer.

L The X 0N Y. oS Gee Dogeeses £5
BSeart  toiehn AL Reco

1 The.lneighe. . Shou@. ke Gn. Y. akS .

072

Examiner Comments

Neither statement identifies something that is wrong with Sean’s answer. These were common

Incorrect anSwers.
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22

BEG is a triangle.

ABC and DEF are parallel lines.

Work out the size of angle x.
Give a reason for each stage of your working.

(Total for Question 22 is 4 marks)

Examiner Comments

This question assesses the ability of students to use angles on parallel lines to find the size of an
angle and their ability to communicate reasons. Students should set their working out in a formal
manner, showing the steps that are needed to find the size of angle x, and give correctly worded
reasons linked to the appropriate method used.

It was common for students to make incorrect assumptions about other angles instead of using
angles on parallel lines. When students did attempt to use angles on parallel lines they often
incorrectly identified the angles that are equal.

The question required students to give reasons for each stage of their working. Some gave no
reasons at all. When reasons were given they often did not include a reason linked to parallel lines
or were incomplete, e.g. ‘triangle = 180°, with the word ‘angles’ omitted. Many students were not
able to give clear statements relating to parallel lines with the correct naming of the types of angles.




Question | Answer | Mark Mark scheme Additional guidance
22 60 M1 use of parallel lines to find an Parts of x should be
angle eg ABE =70 or EBG =75 | identified on the diagram
or EBC=110 by the insertion of a
or shows parts of x as 35 or 25 dividing line through angle
x (need not be identified or
drawn parallel)

M1 for a complete method to find Correct method can be
angle x; could be in working or implied from angles on the
on the diagram diagram if no ambiguity or

contradiction.

Al for x = 60

C1 (dep on M1) for one reason linked | Underlined words need to

to parallel lines and one other
reason, supported by working
taken from:

alternate angles are equal,

allied angles / co-interior angles
add up to 180,

angles on a straight line add up to
180,

angles in a triangle add up to 180°

be shown; reasons need to
be linked to their method;
any reasons not linked do
not credit. There should be
no incorrect reasons given.

Examiner Comments

In order to gain the first mark it is necessary to use parallel lines to find a missing angle, for example
ABE =70° or EBG =75° or EBC = 110°. This angle could be marked on the diagram. The second
mark is awarded for a complete method to find angle x. This method could be implied from angles
marked on the diagram, provided there is no ambiguity or contradiction.

Full reasons for the method used do not have to be given for the C mark to be awarded. It is
sufficient to see one reason linked to parallel lines and one other reason. The reasons must be
supported by working and include the words that are underlined in the mark scheme. This mark
depends on M1.




Paper 2F and Paper 2H - Exemplar Question 3

Student Response A

22 BEG is a triangle.

ABC and DEF are parallel lines.

Work out the size of angle x.
Give a reason for each stage of your working.
Angle B EG = 110" 425135 180 ~135% us

Stry ndy,
Becarne angles on gaseddMl Unid cug
add w 30 (YO

DG E Yo

RBE = (o-inkror angies adel wp o (\O
L €O~ L \O° =30

EBG = 30 435 =10V (30-107 =35

L: qg b{(‘w ange N Svox\takk (nes a:\ou‘g
O (%O

US F35 :‘20~7 Be casnes omq)\Qs n

|30 - 120 =" A triangle odd up 1o
> =CO° 130°

cO . -

4/4

Examiner Comments

This is a fully correct answer with each stage of working shown. The angles found have been
marked on the diagram to support the working. One reason linked to parallel lines and one other

reason are sufficient for the C mark but this student gives full reasons for the method used and
therefore gains full marks.
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Paper 2F and Paper 2H - Exemplar Question 3

Student Response B
22 BEG is a triangle.
B —C
A —_—
G
F
D E
ABC and DEF are parallel lines.
Work out the size of angle x.

Give a reason for each stage of your working.

line DEF 1% c:».sl:m‘-.ahl_- \v e .
angles 110" pnd 28" sum v 13S
180" - 138" = ys*

4S+25 - 70

Angles @eon o sa'-migd-/ line sum te 180

Angle  found 00 Kline 4gp - 20 Ra Correspon

b S Tl |

ding an
are &es;:nse,ales

8o - 105 = ¢75° AYRS M A itk Line @um to 180

FISt+us - 120°
(RO~ 126 - 4o~

o0t {a*

60

Hngfft's

~

A a !TTCU:J?@ Sums  #p 'S0

.................... 400

2/4
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Examiner Comments

The first two marks are awarded for a complete method to find the size of angle x. There is an
arithmetic error in the final calculation. This error, which ought to have been avoidable on a
calculator paper, means that the accuracy mark is not awarded. The reason given to explain why
angle ABE = 70° uses corresponding angles rather than alternate angles. Although the other three
reasons are correct for the method used the C mark cannot be awarded because no correct reason
linked to parallel lines is given.




Paper 2F and Paper 2H - Exemplar Question 3
Student Response C

22 BEG is a triangle.

D E

ABC and DEF are parallel lines.

Work out the size of angle x.
Give a reason for each stage of your workmg

O 295 -1

180-136=4< /l:acouse, ﬂ/esbhaeoaé«oﬁ[/

08 $ir-70
Lgo-270~ 1jo beco.«l.@eo.n S masg%

4stile ,;§

180 ~158= o)
(j) 60 lgo° PECoue M(j/eé Ch a [y,

0/4
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Examiner Comments

The student made a correct start by using angles on a straight line to find that angle BEG = 45° and
then, like many other students, failed to make any further correct progress. For the first method
mark to be awarded it is necessary to use parallel lines to find an angle, e.g. angle ABE = 70°.
Instead of using angles on parallel lines many students made incorrect assumptions about other
angles.




23

Northern Bank has two types of account.
Both accounts pay compound interest.

Cash savings account Shares account
Interest Interest
2.5% per annum 3.5% per annum

Ali invests £2000 in the cash savings account.
Ben invests £1600 in the shares account.

(a) Work out who will get the most interest by the end of 3 years.
You must show all your working.

C))
In the 3rd year the rate of interest for the shares account is changed to 4% per annum.
(b) Does this affect who will get the most interest by the end of 3 years?
Give a reason for your answer.
0y

(Total for Question 23 is 5 marks)

Examiner Comments

Part (a) is a problem-solving question that assesses students’ understanding of compound interest.
Students are expected to identify the processes that are necessary to work out who will get the most
interest and to carry them out. Most students treated this as a simple interest question rather than a
compound interest question and could score at most 1 of the 4 marks. Many of the students who
did show a complete compound interest calculation for both accounts gave an incorrect conclusion
because they based their decision on the total amount in each account instead of on the interest that
each person received. Students need to ensure that they use the correct multiplier; a mistake made
by some was using 1.25 instead of 1.025.

Part (b) is assessing whether students can identify how the solution may have been affected by

assumptions made, i.e. does a change in an interest rate affect who will get the most interest?




Question | Answer | Mark Mark scheme Additional guidance
23(a) Ben P1 shows how to work interest out Throughout accept
(supported) for one year figures =1 pence which

eg 2000 x 0.025 (= 50) do not need to be
or 1600 x 0.035 (=56) or 150 presented in money
or 168 notation (to 2dp) or with
or 2000 x 1.025 (= 2050) monetary symbols.
or 1600 x 1.035 (= 1656)

P1 shows compound interest Award mark for a correct
calculation for one account process shown, for which
eg 2050 - 51.25 these figures can be taken
or 2101.25 - 52.53 as implying the process.
or 1656 = 57.96
or 1713.96 > 59.99
eg 2000 x 1.025° (= 2153.78)
or 1600 x 1.035° (= 1773.95)

P1 shows complete compound As above, award mark for
interest calculation for both both correct processes
accounts shown for both accounts,
eg 2000 x 1.025° (=2153.78) and | which these figures can
1600 x 1.035° (= 1773.95) be taken as implying the
or one interest stated correctly process.
eg 153.78 or 173.95

C1 Ben (shares) supported by 153.78 | Accept an answer of
and 173.95 “shares”.

(b) conclusion | C1 conclusion (ft) eg no change, Conclusion needs to be

shares now 182.5...

Acceptable examples

no since shares/Ben now 182.5
Still Ben since 182.5 > Ali

No; he only gets 8.57 more

No; he gets 68.56 instead of 59.98
(3rd year)

No; Ben already gets more
interest, he would just get even
more

Unacceptable examples
no

shares now 182.5

Still Ben since less than Ali
182.5>153.78

no; he needs 20.17 more.

supported.

ft is from part (a);
calculations carried out as
part of (b) need to be
correct for the
comparison to be valid.




Examiner Comments

The first mark in part (a) is for a process to work out the interest for year one. Many students were
able to gain this mark using one of the examples given in the mark scheme. To gain any more marks
it is necessary to engage with compound interest. A compound interest calculation for one account,
which could be for just year two, is needed for the second mark. The third mark is awarded for
complete compound interest calculations for both accounts or for one interest stated correctly. The
processes can be implied by the values given in the mark scheme. For the final mark a correct
decision must be made and be supported by the values 153.78 and 173.95.

In part (b) the mark is awarded for a correct conclusion, following through from part (a). Students
who had concluded in part (a) that Ben will get the most interest were in a position to answer this
part without any further calculation. Any calculations carried out as part of (b) must be compound
interest calculations and be correct for this mark to be awarded.




Paper 2F and Paper 2H - Exemplar Question 4

Student Response A

23 Northern Bank has two types of account.
Both accounts pay compound interest.

Cash savings account Shares account
Interest Interest
2.5% per annum 3.5% per annum

Ali invests £2000 in the cash savings account.
Ben invests £1600 in the shares account.

(a) Work out who will get the most interest by the end of 3 years.
You must show all your working.

Cash Sa\émjs Al.
L0068  oNes 3yexN'S
Y000 x 1.025° gl(SS 78
21637% —2000= |5378 (A'()

Sheves Account Ben

Eeoo over 3 gexS

\Goo K \.0353 = {772.95
1773.95-\6e0 = |173.95

Ben keSS Hae moSk intesest @)

4/4
In the 3rd year the rate of interest for the shares account is changed to 4% per annum.

(b) Does this affect who will get the most interest by the end of 3 years?
Give a reason for your answer.

~No Pecause Ben alveady gets. omoce
qc*cr 3 3ea.rs e wdlh cohave Yo get

(e,

/1
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Examiner Comments

Part (a) is fully correct. This is an efficient method that uses multipliers. The student remembers to
subtract the amounts invested in order to find the interest that each person gets and then states that
Ben gets the most interest.

Students who had concluded in part (a) that Ben will get the most interest were in a position to
answer part (b) without any further calculation, as exemplified by this response.




Paper 2F and Paper 2H - Exemplar Question 4

Student Response B

23 Northern Bank has two types of account.
Both accounts pay compound interest.

Cash savings account Shares account
Interest Interest
2.5% per annum 3.5% per annum

Ali invests £2000 in the cash savings account.
Ben invests £1600 in the shares account.

(a) Work out who will get the most interest by the end of 3 years.
You must show all your working.

LN
Caswy Do SNeses Wy

A = 3.8 x\Q0=
280 2.8 %x\Q0 =\02.3 \ 03 .S
\CQ \0Q
= 2O ZS = \.0}2Y
3
V8297 % 2000 N ORAB
= 2\83 .78 OO
N RSN N NSNS =\TRSS
\\\\e:w&\%
4)

3/4

In the 3rd year the rate of inmst for the shares account is changed to 4% per annum.

(b) Does this affect who will get the most interest by the end of 3 years?
Give a reason for your answer.

No v o3\ 0% Mecasas AN

IR S NS N SN EINC R RS

Rets ¥ e b wil SN <\°~\
T < BN SN
/1
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Examiner Comments

In part (a) a complete compound interest calculation is shown for each account and all three process
marks can be awarded. The decision that Ali will get the most interest is incorrect because it has
been based on the total amount of money in each account and not on the interest that each person
gets. This was a common mistake.

In part (b) the wrong decision is made. Having concluded wrongly in part (a) that Ali will get the
most interest this student was not in a position to give a correct conclusion in part (b) without
carrying out further calculations to work out the effect of the change in the rate of interest.




Paper 2F and Paper 2H - Exemplar Question 4

Student Response C

23 Northern Bank has two types of account.
Both accounts pay compound interest.

Cash savings account Shares account
Interest Interest
2.5% per annum 3.5% per annum

Ali invests £2000 in the cash savings account.
Ben invests £1600 in the shares account.

(a) Work out who will get the most interest by the end of 3 years.
You must show all your working.

2. 57 pex annuma 3.51. per annum.
2 2000 £l b00
00 1600 « 3.5 » éé%_
B3 - £54
1'5‘3_010-5;) £Z5bx3=

100 ~ £163

1501;\1"13*

S0x3=£150

Ben wall geb the mat intrest.

4)
1/4
In the 3rd year the rate of interest for the shares account is changed to 4% per annum.
(b) Does this affect who will get the most interest by the end of 3 years?
Give a reason for your answer.
(LO0xYy #6400 W detst apeck  because  tae Showes
=) o0 = .
.................. Antvest s greaker YAon das casn ganinon
account wheret B
(1)
/1
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Examiner Comments

In part (a) the student works out the interest for one year and gains the first mark. Unfortunately
the student then treats this as a simple interest question and no further marks can be awarded. This
Wwas a very common error.

The decision made in part (b) is correct but it is supported by yet another simple interest calculation.
Any calculations carried out as part of (b) need to be correct for the comparison to be valid.




24

The diagram shows a floor in the shape of a trapezium.

10m
Tm
5 litres
l6m £16.99

John is going to paint the floor.

Each 5 litre tin of paint costs £16.99

1 litre of paint covers an area of 2 m>.

John has £160 to spend on paint.

Has John got enough money to buy all the paint he needs?
Y ou must show how you get your answer.

(Total for Question 24 is 5 marks)

Examiner Comments

This question assesses the ability of students to solve a problem by breaking it down into a series
of mathematical processes. This is within the context of geometry and ratio. Students must work
with the area of the trapezium and consider the coverage per litre, the cost per 5 litre tin and the
money that John has to spend.

Many students did not know how to find the area of a trapezium but even so they were still able to
access three of the process marks. A common mistake was to divide the area by 2 or by 5 but not
by both. Some students used a divisor of 4 instead of 2 for paint coverage because they
misunderstood the notation 2 m?. After a process to find the number of tins some students went on
to multiply £16.99 by a non-integer value and lost a process mark. The best responses generally
came from students who worked logically and structured their answer.




Question

Answer

Mark

Mark scheme

Additional guidance

24

No
(supported)

P1

Pl

P1

Pl

Cl1

calculates area of trapezium
egax7x(10+16) (=91)

for division by coverage

eg+2

or [area of trapezium] + 2 (= 45.5)
or process to find coverage per tin
eg 5 x2(=10)

or for process to find number of
tins bought
eg 160 + 16.99 = 9 tins

for division to find the number of
tins eg ~5 or “45.5” +5(=9.1)
or [area of trapezium] + “10”
(=9.1)

or for using whole no. of tins to
find total litres eg 9 x 5 (=45)

(dep on at least P2) for a process
to multiply a whole number of
tins (rounded up) by 16.99

or (dep on at least P2) for a
process to find the total coverage
eg “45” x 2 (=90)

for ‘No’ supported by correct
figures eg 169.9 or 90 and 91

[area of trapezium] needs
to be clearly stated if the
process of finding the
area is not clear

There must be a
conclusion (“No” or
equivalent wording)
including the figure 169.9
and working showing
processes followed.

Examiner Comments

Students who fail to gain the first process mark because they are unable to find the area of the
trapezium are still able to access the other three process marks.

After finding the floor area, the most common approach was to work out the number of tins needed
and the cost of those tins. The alternative method caters for those students who worked out the
number of tins that John can buy with £160 and the area of floor that could be painted. In both
methods the fourth process mark depends on two process marks having been awarded.

Other methods were seen where students worked up from the area of the floor, down from the £160,
with an attempt to arrive at two comparable values such as coverage, or number of tins needed.

For the final mark the correct decision of “No” must be supported by correct figures.




Paper 2F and Paper 2H - Exemplar Question 5

Student Response A

24 The diagram shows a floor in the shape of a trapezium.

10m
A
R i
Tm
5litres
L 4
> 16m £16.99
John is going to paint the floor.
Each 5 litre tin of paint costs £16.99
1 litre of paint covers an area of 2m’
John has £160 to spend on paint.

Has John got enough money to buy all the paint he needs?
You must show how you get your answer.

o= 7
w7 =2l
9]

91=1m" Z45 L
455-% 29

| 1 t'ﬁ ﬂmu 603

Examiner Comments

5/5

This is a fully correct and well structured answer with each step in the solution clearly shown. In
the conclusion the student states “No, he needs £9.90 more” but just “No” would have been
sufficient.
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Paper 2F and Paper 2H - Exemplar Question 5

Student Response B

24 The diagram shows a floor in the shape of a trapezium,

10m
A
<.
Tm
5 litres
y
16m £16.99
John is going to paint the floor.
Each 5 litre tin of paint costs £16.99

1 litre of paint covers an area of 2m?
John has £160 to spend on paint.

Has John got enough money to buy all the paint he needs?
You must show how you get your answer.

oy 12 W2en®*
Ny % 2= Sem®

Se=2 = 28m? covered

29 TS = S.L Les Necded

Rounded vo & uves. | -

e ——————
6 x e”’*"lel = £IOI.qq_‘

e

Nel, v was LACuUH mmaney O
Oay oun va poufie e Aa8 oS,

3/5
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Examiner Comments

The first mark is not awarded because the student is unable to find the area of a trapezium but the
processes that follow are all correct. The second mark is awarded for dividing the area of 56 m? by
2 to find the number of litres needed. Dividing the number of litres by 5 to find the number of tins
needed gains the third mark. The student rounds up the number of tins to 6 and works out 6 x 16.99
to find the total cost of the paint. This gains the fourth mark. The student does write litres instead
of tins in two places but this can be ignored as the intention is clear. The final mark cannot be
awarded because a correct decision of “No” supported by correct figures is needed for this mark.




Paper 2F and Paper 2H - Exemplar Question 5

Student Response C

24 The diagram shows a floor in the shape of a trapezium.

10m

Tm
5litres
W

16m £16.99

John is going to paint the floor.

Each 5litre tin of paint costs £16,99
1 litre of paint covers an area of 2 m?

John has £160 to spend on paint.

Has John got enough money to buy all the paint he needs?
You must show how you get your answer.

S lUte pount cosks =B 1644
| Lkte = Z7Zm?
FloOf = TS
TEEE2 V5
1ISx16-99=7154.¥S

2S4S ~160=-qL.%S

NG john hos NOF DeCawse he e edy
£ gy -8S more

1/5

Examiner Comments

A process to find the area of the trapezium is not shown but the student clearly states that the area
is 75 m?. As this area is incorrect the first mark is not awarded. Neither is the second mark as there
is no division by 2 to find the number of litres needed. The student does, however, divide by 5 to
find what they believe is the number of tins needed and this earns the third mark. Although the
student multiplies a whole number of tins by 16.99 the fourth mark cannot be awarded as it depends
on at least P2. A correct decision is made but it is not supported by correct figures.
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25

A is the point with coordinates (5, 9)
B is the point with coordinates (d, 15)

The gradient of the line 4B is 3

Work out the value of d.

(Total for Question 25 is 3 marks)

Examiner Comments

This problem assesses the understanding and use of gradient in a coordinate geometry setting.

Most students were not able to work out the value of d. Those that made an attempt often started
by finding the increase in the y coordinate from A to B but it was rare to see any further correct
progress. A common failing was not using the gradient of 3 at all.

Question | Answer | Mark Mark scheme Additional guidance
25 7 P1 process to use gradient Condone use of a letter
egy=3x+corc= —6 other than d, for d
15-9
or
d-5
or (15—-9)+3or (6, 12)
P1 full process to rearrange equation | Must show processes to get
(dep) | formed to isolate d as faras d =
eg rearrangement of 15=3d — 6
15-9 15-9 Award P2 for an answer of
or3= 0rfor5+T (7, 15)
Al cao

Examiner Comments

The first mark is awarded for a process to use the gradient and the mark scheme gives several ways
in which students might choose to use the gradient of 3. The second mark depends on the first mark.




80

Paper 2F and Paper 2H - Exemplar Question 6

Student Response A

25 A is the point with coordinates (5, 9)
B is the point with coordinates (d, 15)

The gradient of the line AB is 3
Work out the value of d. X - 5 lj - C{

3:131+c;

Y= Ax~6
1S = 3d-6
.2) - Bé’i Cp: ....................................

+% (Total for Question 25 is 3 marks)

Z=d

3/3

Examiner Comments

This is not the most efficient way to solve the problem but nevertheless a complete method leads
to the correct value of d. The student starts by using the gradient of 3 in y = mx + ¢ and then
substitutes x = 5 and y = 9 to find the value of c. The process is completed by substituting x = d and
y =15 in y = 3x — 6 and solving the resulting equation.

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Mathematics
Exemplification of the November 2018 examination
© Pearson Education 2019



Student Response B

25 A is the point with coordinates (5, 9)
B is the point with coordinates (d, 15)

The gradient of the line 4B is 3

Work out the value of d.
&

KoY
5,9)
(3 19)

Paper 2F and Paper 2H - Exemplar Question 6

3(51:1"\ant
change \n N

change inx

[/

/’____,J,————/ R = S—

o

(Total for Question 25 is 3 marks)

173

Examiner Comments

can be awarded.

The student finds the change in the y coordinate from A to B and uses this change and the gradient
of 3 to find that the change in the x coordinate is 2. This gains the first mark. Unfortunately, the
change in the x coordinate is subtracted from 5 instead of being added to 5 and no further marks
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Paper 2F and Paper 2H - Exemplar Question 6

Student Response C

25 A is the point with coordinates (5, 9) _ S o
B is the point with coordinates (d, 15) q o= L‘
The gradient of the line 4B is 3
Work out the value of d.

ls-aqa =6
5+b=ll

(Total for Question 25 is 3 marks)

0/3

Examiner Comments

The student works out the increase in the y coordinate from 4 to B as 6. However, instead of linking
6 with the gradient of 3 to find the increase in the x coordinate the student simply adds 6 to the x
coordinate of 4. This was a very common incorrect method.
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20 (a) Write 7357 correct to 3 significant figures.

1)
’ 2
(b) Work out 17—+24
7.3
Write down all the figures on your calculator display.
(2)
(3 marks)

Examiner Comments
This question uses a familiar style which students should recognise.

In part (a) students are looking to gain a single mark for being able to round 7357 to 3 significant
figures. Students typically struggle with this concept and many will either round to 1 or 2 significant
figures, or will lose the magnitude of the number, giving an answer of 736 or 735 rather than 7360.

The second part to the question is assessing student’s use of their calculator and an understanding
of the order of operations. A common error will in this case be where a student takes the square
root of the whole fraction, rather than just the denominator. Some students will also lose a mark by
not following the instruction given to write all figures from their calculator display, or round
incorrectly in some way without showing working.




Question | Answer | Mark Mark scheme Additional guidance

20(a) 7360 Bl cao

20(b) 0.107798 | B2 for 0.1077(981...) Answer must be given to at
1356 least 4 decimal places
rounded or truncated

(B1 for 5.74(45626...) Accept a clear indication
or 53.29 of the decimal point.
or 0.11 or 0.107 or 0.108 ) Check first four decimal

places only

Examiner Comments
In part (a) B1 is awarded for a correct answer only.

In part (b) students needed to state the correct answer, either rounded or truncated, to at least
4 decimal places to be awarded B2. If this was not the case a B1 could be awarded for correct
evaluation of either the numerator or denominator, or for the correct answer given rounded to
2 decimal places, or rounded or truncated to 3 decimal places. If the correct answer (for B2) is
shown in working and then rounded incorrectly on the answer line, examiners can still give the full
marks.




Paper 3F and Paper 3H - Exemplar Question 1

Student Response A

20 (a) Write 7357 correct to 3 significant figures,

7391 |
7‘7_3 ‘ 0 .......................................................

1/1
" 2
(b) Work out St

15

Write down all the figures on your calculator display.

1F44% =33 [33 = S 344542647
F3* £3.29- 01033981356

)
22

Examiner Comments
Part (a) gets 1 mark for the correct answer.

In part (b), the student works correctly in steps, showing the intermediate values that would gain
the B1 and then going on to write the correct answer to at least 4 decimal places.
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Paper 3F and Paper 3H - Exemplar Question 1

Student Response B

r

20 (a) Write 7357 correct to 3 significant figures.

J17 + 47

7

(b) Work out

Write down all the figures on your calculator display.

V17e 16 = 2y 33 - 5 Tt

o

53. 29 =3 ;4 53.29

1356
(1)
0/1

(]

(2)
12

Examiner Comments

Part (a) is incorrect.

In part (b) this student has clearly shown their working and found the intermediate steps.
Unfortunately they have not heeded the instruction in the question and have truncated their final
answer to 3 decimal places. This is not sufficient to gain B2.

It is worth noting that had the student written the full answer out and then truncated the value on
the answer line B2 would have been awarded as in this question the examiner would be able to

ignore subsequent working.
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Paper 3F and Paper 3H - Exemplar Question 1

Student Response C

20 (a) Write '."3%7 correct to 3 significant figures.

7360

(1)
/1

17 + 4

7.3°

(b) Work out

Write down all the figures on your calculator display.

| 17 + Ve

$3-219

TIT-07S006 099

AT 0IS 0.0.449..
(2)

12

Examiner Comments
In part (a) the answer is correct for B1.

In part (b) this student seems to understand the order of operations and starts to work out the
numerator and denominator separately. Getting 53.29 on the denominator is worthy of BI.
However, at this stage they have then inputted the calculation into their calculator incorrectly and
gained the wrong answer so the B2 cannot be awarded.
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21

Last year Jo paid £245 for her car insurance.
This year she has to pay £883 for her car insurance.

Work out the percentage increase in the cost of her car insurance.

(Total for Question 21 is 3 marks)

Examiner Comments

This question is assessing percentage change. Again it should be a familiar style of question, but
caused some problems due to the size of the percentage increase. A significant minority of students
were put off by the increase being greater than 100% and after the first step of working they were
not sure how to proceed.

This suggests that students might not have completely understood the method that they had been
taught. After finding the change, many simply divided the smallest value by the biggest, rather than
dividing the “change” by the “original”. It is important that students practice calculating percentage
changes that are greater than 100%.

It was also not uncommon to find students using a “build up” approach. Although this could gain
credit if a fully correct solution was found, it should be discouraged, as many provided either an
incomplete method, or their solution had a greater capacity for errors to be made.




Question

Answer

Mark

Mark scheme

Additional guidance

21

260 to
260.5

Ml

Ml

Al

for 883 — 245 (= 638)
or 883 + 245 (= 3.60..)
or 883 + 245 x 100

(= 360(.408..)) oe

for a complete method to find the
percentage increase

eg “638” + 245 x 100
(=260(.408..))

or 883 +245 x 100 — 100
(=260(.408..)) oe

Accept answers in the range 260
to 260.5

Examiner Comments

This 3 mark question allowed 2 method marks to be awarded for a partial or complete method. The
most common correct response was to find the difference, then divide it by the original value and

multiply by 100.

Some students did work with the new value and the original, dividing these leads to 3.6 or 360%.
This is a perfectly correct start to the method and gained M1. Many who used this method then did

not know how to complete the method, and 3.6 or 360 were commonly seen as final answers.




290

Paper 3F and Paper 3H - Exemplar Question 2

Student Response A

21 Last vear Jo paid £243 for her car insurance.
This year she has to pay £883 for her car insurance,

Work out the percentage increase in the cost of hercar insurance.

PW = Wﬁﬁ )CFOO
Crodge Or'lginﬂl

(3883-245)
X100= 2b0.408
245 o y_bo.il:{\

260«

3/3

Examiner Comments

Here we have a perfect response. The student has found the difference (on the numerator) which
gains M1, they have then completed their method by dividing by 245 and multiplying by 100. Here
we see this as one complete step, but it is very common to see this broken into two or even three
steps. Providing the steps are clearly stated, it will not make any difference to the number of marks
gained.

Finally the correct answer is given and so all 3 marks are awarded.
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Paper 3F and Paper 3H - Exemplar Question 2

Student Response B

2)/ Last year Jo paid £245 for her car insurance.
This year she has to pay £883 for her car insurance.

Work out the percentage increase in the cost of her car insurance.

%%?’ O }‘_: '?..\'k- 5
%5 - e

"{«;f; 638245 = 2.60108\

&

T

2.6 4
1/3

Examiner Comments

This student has correctly found the difference to gain the first M1. They have then divided the
difference by the original amount to get 2.60... However, they have failed to multiply by 100, and
hence their method is incomplete, so the second M1 cannot be awarded.

Only 1 mark is therefore awarded.
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Paper 3F and Paper 3H - Exemplar Question 2

Student Response C

21 Last year Jo paid £245 for her car insurance.
This year she has to pay £883 for her car insurance.

Work out the percentage increase in the cost of her car insurance.

TES ~ LS s 3w

© ¥3= 5863 x(00 =797

173

Examiner Comments

Here we have a student who correctly knows to find the difference as a first step and gains M1.
However, that is all they gain as they then make two mistakes. They use the new amount (883)
instead of the original amount (245) and carry out their division the wrong way round, so no further
marks are awarded.
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22

Paper 3F and Paper 3H - Exemplar Question 3

Exemplar Question 3

Paper 3F Question 22 (and Paper 3H Question 3)

(a) Complete this table of values for ~ y=x*+x—4
X -3 -2 -1 0 1 2 3
y -2 —4 -2
2
(b)  On the grid, draw the graph of y = x> + x — 4 for values of x from -3 to 3
VA
15
10
5
-3 -2 -1 [0) 1 2 3 X
-5
-10
2
(c) Use the graph to estimate a solution to x> +x — 4 =0
(0]

(Total for Question 22 is 5 marks)
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Examiner Comments

In part (a) many are able to gain one mark for 2 or 3 correct values, but typically struggle with the
substitution of a negative x value into the quadratic.

The scale proved the biggest obstacle for students in part (b) with many unable to gain the M1 for
plotting their points. Very few were able to gain both marks, but this was often down to failings in

part (a).
Part (c) proved to be a challenge to the majority of students with few showing they knew how to
solve a quadratic graphically.




Question | Answer | Mark Mark scheme Additional guidance
22(a) 2,-4,2, | B2 all 4 values correct
8
(Bl for 2 or 3 correct values)
(b) Graph | Ml for at least 5 points plotted

(dep correctly ft from part a

B1)

Al for a fully correct curve drawn Accept freehand curves
drawn that are not line
segments; there must be
some attempt to draw the
minimum point below y =
—4.

(©) —2.6 or | Bl for 1 correct value, ft a non-linear | Award for —2.6 or 1.6 or

1.6 graph both values but do not

award the mark if a correct
value is given with an
incorrect value.
Accept 1.56 or —2.56
Note for ft to be applied
the graph may be joined by
line segments.

Examiner Comments
This type of mark scheme should be familiar to centres.
In part (a) students can either gain B2 for all 4 correct values in the table, or B1 for 2 or 3 correct.

Credit can be gained in part (b) as long as at least B1 is scored in part (a). In this case the M1 is
gained for plotting at least 5 points correctly. These can follow through from the table in part (a)
providing B1 was scored. To gain the Al the graph must be fully correct, so there is no follow
through from a table with some incorrect values in (a) for the A mark. Free hand curves were
allowed in part (b) to gain both marks, as were feathered curves when the intention was clear and
the graph had a minimum below y = —4

In part (c) students could gain the mark for either stating one of the two correct values (irrespective
of the graph drawn in (b)) or the examiner could follow through the intersection of their graph in
(b) with the x-axis providing the graph was non-linear.




Paper 3F and Paper 3H - Exemplar Question 3

Student Response A

22 (a) Complete this wable of values for y ="+ x -4

L]
Rk

x -3 -2 -1 0 1

y 2 -2 -4 | Y I I 3

2/2
(b) On the grid, draw the graph of y = x* + x — 4 for values of x from -3 to 3
1 T T lﬁL L - ’
1 N A T T
kef-p - ¥ : : ." E
e S Raafaans saaanan : CHH u HH
38 B 1 o 1:“ HH ST
5 L ! I iaas
e SE3sEizanans HH
s - - - .. | ]
1 1 : . S :
‘ : HH Sisssasised
1 L TIT 1 |
| 17 | - ! 1 1 | | 1
e — - .
-3 S T -1 T O "l BRI *
i HHH Hee s ! ;
H 1 y a 1
i -! ; 5 -
! aZdiiai saias i) i ;
(2)
272
(c) Use the graph to estimate a solutionto »* +x-4=10
PR
(L))
/1

Examiner Comments
In part (a), the table has been completed correctly so both marks are awarded.

The graph in part (b) is fully correct and there is clear intention for the curve to go below y =—4 so
again both marks are awarded.

In part (c), the answer of 1.5 is an acceptable follow through from their graph which is non-linear,
so 1 mark scored.
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Paper 3F and Paper 3H - Exemplar Question 3

Student Response B

21 (a) Complete this table of values for y = x' +x -4

x -3 -2 -1 ] 1 2 3
¥ g 1 =2 -4 e 1’ =2 L |

2/2
{B) On the grid, draw the graph of y = ¥* + x — 4 for values of x from -3 1o 3
Vi
Saq3da5ad dEes 35 et S e
: e m - I 1 F
7 ! Li L e : !! L)
e T T
£ 1 mm . r : a
L | -l_-i. Ii E = I
|':r E - - -4 a et - ERE T -1
T\ i : o H HHEEH
T —3 S -2 T =1 ob—H 1 D2 Puwan I
Hld N "'_H;- ! - 1 ! i o T
E Ea- ! ' .;E. 1 5 Y r I 4
[ B e e () W e —H - HHHHH
- l. I_.l. - .
i 10 i u
(2}
12
{c) Use the graph to estimate a solution to X +x -4 =0
(n
1

Examiner Comments
This response is almost fully correct.
In part (a), the table is complete and correct and scores B2.

In part (b) all points are correctly plotted but they have clearly been drawn with line segments rather
than a curve so as a result only award one mark can be awarded.

In part (c) we have a rare example of a student choosing to state the negative solution. The value
of —2.5 is an acceptable follow through from their graph in (b) which is clearly non-linear, and so

B1 is awarded.
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Paper 3F and Paper 3H - Exemplar Question 3

Student Response C

| 22 (a) Complete this table of values for y=12"+ x4

x =3 -2 =1 l 2 3
y | =@ 2| 4 |~F | 2| | T
12
(b) On the grid, draw the graph of y = x* + x - 4 for values of x from -3 to 3
O:3.3§
Vi
i TR = 5 : I
L "_i__- .—'— : T 1 11T
SRR = T T =
B - i - - J -1-- - ;- ‘-. ] 1
- I - : 4 I : I -
[H Lo e F ST 2 1
I B o e e ’
i
5= R -2 ot =) e O R | 2 H3H *
SS§EEEr Soadtmansian R
; s :. 1 -5 T T B
; L :: | | |
; : r".'_.. Ll - [ S .
BEAEAuAAEARNAS IRARNRRANE INRARSNDY) 0 i
e BHE T ' '
2)
02
(2) Use the graph to estimate a solution to 3*s+x -4 = ()
03]
(14}

Examiner Comments

weakness.

Part (a) shows a quite common response. In the table, three values are correct, with the value for
x = =3 being incorrect. This is very common response.

Part (b) is a disappointment as the student has not been able to interpret the scale correctly and in
fact only one point (-3, —10) is plotted correctly. Interpreting scales that are not unitary is a general

There is no graph present so no mark can be awarded.

98

Pearson Edexcel Level 1/Level 2 GCSE (9-1) in Mathematics
Exemplification of the November 2018 examination
© Pearson Education 2019



Paper 3F and Paper 3H - Exemplar Question 4

Exemplar Question 4

Paper 3F Question 23 (and Paper 3H Question 4)
23 Fran asks each of 40 students how many books they bought last year.
The chart below shows information about the number of books bought by each of the 40 students.

' N

14

12 -

10 1
Number of 8
students
6
4 -
N | |
0- T T T T —

Oto4 5t09 10to14 15t019 20to24

Number of books

(a) Work out the percentage of these students who bought 20 or more books.

....................................................... %
(2)
(b) Show that an estimate for the mean number of books bought is 9.5
You must show all your working.
“4)

(Total for Question 23 is 6 marks)
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Examiner Comments

This question requires students to apply the understanding of a topic to an unfamiliar situation. This
question requires the student to understand what information is needed to answer the question, and
then extract that from the chart.

In part (a) the student had to understand that “20 or more” related to the last bar only, find the
frequency related to that bar, and then find the percentage of the total population that represents.
Students often struggled to understand what they needed to do to find the percentage and in many
cases scored 0.

Finding an estimated mean should be familiar to students even when presented with a grouped
frequency table. In this question students needed to understand how to find an estimated mean, and
also extract the information required. For many reading the frequencies was the only thing done
that was worthy of credit.




Question | Answer | Mark Mark scheme Additional guidance

23(a) 5 M1 “27+40 x 100 “2” comes from their
reading of the height of the
20 to 24 column

Al cao
(b) 9.5 M1 for frequencies of 11, 8, 13, 6 and | May be seen on chart
shown 2 (allow one error)
or for midpoints 2, 7, 12, 17 and
22

M1 for finding at least 4 products fx
consistently within interval
(including end points)

Ml for Z“ x‘( . (‘Cl 1” _"_ 468” + ‘413”

+ 467 + “27)
or (11 x2+8x7+13x12
+6x17+2x22)+40 Evidence of two different
OR calculations that should
X“fx” (=380) and 9.5 x (“11” lead to 380 are required for
+ 487 + €137 + 67 + “27) this mark
(=380)

Cl for correct figures showing the

answer or accurate figures to
compare from correct working eg
380 from two calculations

Examiner Comments

The method mark in part (a) requires a complete process to find the percentage. Most students
scored 0 or 2. Those who did gain 1 mark, usually read the height of the final bar incorrectly, but
then used it correctly to find the percentage.

In part (b) the first mark could be awarded for reading off the frequencies correctly. In this case
they were allowed to make one error, and so have 4 out of 5 correct. Alternatively, this mark could
be awarded to a student who correctly states all 5 midpoints.

The second mark is for finding at least 4 products fx correctly, with x being used consistently within
the interval.

The third mark is for the complete method, either by dividing the sum of their fx by 40, or by the
sum of their frequencies, or, as it is a show that question and they have the answer, they could show
that the sum of fx is 380 and so is 9.5 multiplied by the sum of their frequencies. The 380 must
come from two different calculations to gain this mark. At this point the one incorrect frequency
allowed in the first M1 can be carried though.

The final mark is for a complete method with correct figures.




Paper 3F and Paper 3H - Exemplar Question 4

Student Response A

{a) Work out the percentage of these students who bought 20 or more books.

9062l = 2 shdit

| "
D bodd 20 or o 70 2005 5%
o =

2/2
{b) Shew that an estimate for the mean number of books bought is 9.5
You must show all W"r“‘;&ﬁiﬁ- _,_! . L F
Crdeste = W 'z - &
Ssoa = %7750
1do I, = VOX
T
L, =7 TR
w H:) L{-{;r :'% %‘;Mhﬁn-l‘f:i Ir.'ga'{5
Z , - [ besks b@hr
. R
4/4

Examiner Comments

A clear fully correct response. The student has correctly identified the frequency of 2 for “20 or

more”. They have then written this as a fraction and converted it to a percentage correctly and thus
scores both marks in part (a).

In part (b), all five correct products for fx are shown clearly, which in itself would score MIM1.
They then clearly show they sum to 380 and divide by 40 to get 9.5 and therefore gain full marks.
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Paper 3F and Paper 3H - Exemplar Question 4

Student Response B

(a) Work oul the percentage of these students who bought 20 or more books.

2 Sdens oeal 20 beskS

itte o 40 = Ysudes 5
So 59 c{ yo= 2 Sudents N

2/2
(b) Show that an estimate for the mean number of books bought is 9.5
You must show all your working.
Wik g = 4y
g x 8 =72
13w T VOY
19 % B = el
e 2 @Y
[
‘eo 4 s [l
G
3/4

Examiner Comments
A good response with only a single error.

In part (a) they have correctly identified the number of students who bought 20 or more books.
They have then worked with the 40 to find that 2 is equal to 5% and thus gain both marks.

Their response in part (b) is almost perfect. They have all the correct frequencies but have used the

upper end point rather than the midpoint, but they have been consistent in the value used from the
intervals.

Once the have calculated their fx they have divided by 40 to get the wrong answer. As the only

mistake is in using the end values, they can be awarded all 3 method marks but are penalised for
this error in the accuracy mark.
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Paper 3F and Paper 3H - Exemplar Question 4

Student Response C

(a) Work out the percentage of these students who bought 20 or more books,
Qaoi 10040 2.5,
7 ks
-5

- s A
LO X7.5: )00 5

¥
(2)

2/2
(b} Show that an estimate for the mean number of books bought is 9.5
You must show all your working,
O-42 2 60 ko =I5
el =l
10-142 12
1 S5-19:217
=142 Z1 +

60O
1/4

Examiner Comments

Another well answered part (a) with the student writing the proportion as a fraction and scaling it
up to a fraction out of 100 to find the percentage. This scores 2 marks.

In part (b) however, this student gets lost quite quickly. They have found the correct midpoints for
each interval and in doing so gain M 1. Unfortunately they then sum these and divide by 40 and do
not use the frequencies, and so no further marks can be awarded.
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24

Lara is a skier.

She completed a ski race in 1 minute 54 seconds.
The race was 475 m in length.

Lara assumes that her average speed is the same for each race.

(a) Using this assumption, work out how long Lara should take to complete a 700 m race.
Give your answer in minutes and seconds.

............................ MINULES ........cceeevveenneeenn... S€CONAS
3
Lara’s average speed actually increases the further she goes.
(b) How does this affect your answer to part (a)?
1)

(Total for Question 24 is 4 marks)

Examiner Comments

This problem question required students to be able to use the relationship between speed, distance
and time as well as being able to work confidently with time, including parts of an hour.
Alternatively some students worked with proportion and were able to gain full credit.

Part (b) required students to understand the effect increased speed has on time. Many students were

unable to communicate their response clearly and so struggled to gain credit.




Question | Answer | Mark Mark scheme Additional guidance

24 2mins | P1 for an appropriate first step eg [time] what student
48 secs 700 =475 (=1.47.) indicates as time of first
or 475 + [time] (= 4.16.. m/s) race
or [time] + 475 (= 0.24 s/m) Units are not needed and

can be ignored if given

P1 for a complete process to find the | Allow calculation in stages
required time eg and appropriate rounding.
700 + 475 x [time] (= 168)

or 700 + (475 + [time]) (= 168)
or [time] + 475 x 700 (= 168)

Al cao
Statement | C1 eg takes less time

Acceptable examples
quicker time

faster time

reduces my answer to part (a)

Unacceptable examples

it is an underestimate

the amount of time could/may
increase

Laura goes faster

Examiner Comments

The main thing to consider when looking at the mark scheme for part (a) was the use of the square
brackets. In this question [time] referred to whatever value the student believed to be the time for
the initial race. Common values were 154, 1.54, 114 and 1.14, all of which were allowed for in the
two process marks, as was any other value if clearly stated as the time by the student. This way,
the student who cannot convert 1 minute 54 seconds correctly, but understands how to answer the
question, will only lose 1 mark.

The mark scheme has 2 process marks, one for a suitable first step, with three possible processes
stated, and the second for taking these first steps on to get the correct time in seconds. In all cases,
any units stated were not needed so could be ignored, and it was acceptable to have calculations
broken down into multiple steps.

The final mark was for the correct answer only and included the change from seconds into minutes
and seconds.

In part (b) the student had to be clear that the time taken was decreasing, so “a faster time” was
acceptable. However those who only talked about “faster” didn’t gain the mark as it was ambiguous
as to whether that referred to time or to speed.




Paper 3F and Paper 3H - Exemplar Question 5
Student Response A

(a) Using this assumption, work out how long Lara should take to complete a 700m race.
Give your answer in minutes and seconds.

[N - VTR Oy Y
&)b 450 WH e

L\ >\ 25

{u'?-l:: 1 } Lugs
iR | A7ee

Foo

3 Im

k9 > bo- 2.3 e~ lbf-1no- uy

e minutes ""“E ... seconds

3/3
(b} How does this affect your answer to part (a)?

.................................................. o
/1

Examiner Comments

This is a perfect solution. In part (a) the student changes the time into seconds as a first step. They
then start to work with proportion. They first find the time taken to travel 1 metre by dividing by
475, this gains the first P1. Their second step is to then use this to find the time taken to travel 700
metres by multiplying by 700, this scores the second P1.

This leads them to 168 seconds. To gain the A mark they must correctly convert this time into
minutes and seconds which they do and so the third mark is awarded.

The explanation in part (b) is clear in stating the time will decrease and so C1 is awarded.
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Paper 3F and Paper 3H - Exemplar Question 5
Student Response B

(&) Using this assumption, work out how long Lara should take to complete a 700'm race.
Give vour answer in minutes and seconds.

GRTE LB DR e

e

00 ¢ BO¥ U v ZThsec

2—.. .. minutes 2" ...... seconds

(3
2/3
{b) How does this affect vour answer to part (a)?
Shote.. bddts.. trdaa .. 1R85, Fttoag... HoO.. Coragol L LE. ...
g - o’ Wl - o
(1
/1

Examiner Comments

A good attempt at the question. This student has used the speed distance time relationship. They
find the speed of the first race using distance divided by [time] and then find the time for the second
race using distance divided by speed. Since their method is clear and the time used is a recognisable
time we can award both P marks. Unfortunately this student has used 1.54 as their [time] which is
incorrect and leads to an incorrect answer, so they lose the A mark at the end.

As with Student Response A, there is a clear explanation relating to less time, and C1 is awarded.
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Paper 3F and Paper 3H - Exemplar Question 5

Student Response C

-

{a) Using this assumption, work out how long Lara should take to complete a 700m race.
Give vour answer in minutes and seconds.

75?5
“huse

AP zo.klh
\ . Shs

E)pza.& = 320% l‘.U:I-

3‘58‘&4 > 7 o0 — 715 QD%

(3)
173
{b) How does this affect your answer to part (a)?
Thak  ameons te [witer Sk@mﬁ e foodes
Slhe Yraugeda, . Hovoeve~ Hou ~wAil np+ M
o{l(few He onier to w-‘nuMMQMunumm]
0/1

Examiner Comments

Like Student B, this student has started by finding the speed for the first race, and has also used
1.54 as [time]. This first step is fine for P1.

Their second step, however, is not correct. They have calculated speed % distance which doesn’t
get time and so the second P1 cannot be awarded and therefore neither can the A1l. 1 mark only.

The response given here for part (b) is also incorrect. They have stated that part (a) would not be
affected which is clearly wrong, and so no mark is awarded.
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25  ABC s aright-angled triangle.

B

C 14cm
AC =14 cm.
Angle C =90°
size of angle B : size of angle 4 =3 : 2

Work out the length of 4B.
Give your answer correct to 3 significant figures.

(Total for Question 25 is 4 marks)

Examiner Comments

This question combines sharing in a ratio alongside the topic of trigonometry. Students had to
understand that angles 4 and B sum to 90° and then share 90° in the ratio 3 : 2. Once this is complete
they then have a right-angled triangle with enough information to apply either the sine or cosine
ratio and find the missing length.

For some students, particularly on the Foundation paper, it was clear that lack of understanding of
trigonometry was evident and very few students were able to get beyond dealing with the ratio.




Question | Answer | Mark Mark scheme Additional guidance
25 17.3 P1 for full process to find either May be seen on diagram
angle eg (180 —90) + (2 +3) x 2 | Condone correct values if
or for 36 or 54 seen as an angle incorrectly placed.
P1 for a correct equation using This must be shown as an

trigonometry
egcos[A]=14+A4B

equation with all four
elements (eg cos, [4], 14,

AB) present.

[A] could be 36 or any
angle clearly and
unambiguously identified
as A.

This also applies to [B]
with Sine.

P1 (dep previous P mark) for
rearranging their trigonometry
equation to make 4B the subject
eg (AB =) “14 +cos 36”

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

for an answer in the range 17.3 to
17.4

Examiner Comments

The first process mark was for dealing with the ratio to find either 4 or B. It could be gained for
the process seen or for either 36 or 54 seen as an angle. This may be on the diagram or identified
as such in working, eg 4 = 36. If on the diagram, it was acceptable for these angles to be reversed,
and that could be carried through into the second and third P1 marks.

The second mark was for a correct trigonometric statement that included four elements; 4B, 14,
cos or sin and 36 and 54. The cos or sin must be the correct one for the angle they are using to gain
the credit.

To gain the third mark they need to have first gained the second P1 due to the dependency, and
then correctly rearrange their statement to make 4B the subject. In this mark the 4B may be missing,
so for example, 14 + cos 36 would be sufficient.

A1 was awarded for an answer in the range given. Subsequent working can be ignored if the correct
answer is stated and then rounded incorrectly.
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Paper 3F and Paper 3H - Exemplar Question 6

Student Response A

25 ABC is a right-angled triangle.

AC = 14cm. o
Angle C = 90°

size of angle B : size of angle A = 3:2

Work out the length of AB. gt Q Gy Q%W%Qc&ﬁ '
Give your answer correct to 3 significant figures,

o kol = ot 5%0&*00\
257 - Lot (05
2 ongla B S&°
a0 s~ \8.
ax\8z 54 V& = o5(.) =\ T- 304 A4S\ 68
2%\ \%$2 36 = 1. R0 S.
54 x36= A0

B b - o WP
4/4

Examiner Comments

This student has clearly understood the problem fully. They clearly address the ratio on the left-
hand side of the page leading to “angle B = 54, angle A =36 and so score the first P1.

They then gain the next two P marks in one line as they use the formula triangle to rearrange the
formula and state 14 + cos(36). They then state the correct answer to 3 decimal places which is
more than sufficient to gain the A mark.
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Paper 3F and Paper 3H - Exemplar Question 6

Student Response B

25 ABC is a right-angled triangle,

B

3 §

e
h

C 14cm

AC = l4cm.
Angle C = 90°

size of angle B : size of angle 4 = 3.2

Work out the length of 48.

Give your answer correct to 3 significant figures.
4

S A
EB"-J\ ¥ =S

o Yo 518

Cob \§x3 =S =3
- BX2 3¢ = A
CGS@Q}ZE& S+ 3 =04

CoS3 X e = [} AN

2/4

Examiner Comments

Again, this student deals with the ratio clearly and correctly and we can see the two angles marked
correctly on the diagram. It is worth noting that this alone, without the working given here, would
still score the first P1.

In their step 2 they write a correct trig statement linking the four required elements; in this case we
have cos 36 = % This gains the second P1.
Unfortunately they make a mistake with the rearrangement ending in cos 36 x 14 rather than

14 =+ cos 36 and so the third mark is not awarded. The answer is now incorrect and the A mark is
not given.
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Paper 3F and Paper 3H - Exemplar Question 6
Student Response C

25 ABC is aright-angled triangle.

AC=14cm.
Angle C =90 g A

size of angle B : size of angle 4 =3:2 = §

Work out the length of AB.
Give your answer correct to 3 significant figures.

e CIM

1/4

Examiner Comments

This was a very typical response from many students. They have dealt correctly with the ratio and
the angles can then be correctly seen on the diagram. P1 is scored.

At this point, this student, like very many others, is unsure how to proceed. They state Pythagoras’
theorem but realise without BC they can go no further.
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