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Paper 2

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge O Level Additional

Mathematics (4037) , and to

curriculum and assessment objectives.

In this booklet candidate responses have been chosen to exemplify a range of answers. Each response is
accompanied by a brief commentary explaining the strengths and weaknesses of the answers.

show how different

For ease of reference the following format for each component has been adopted:

7

Mark scheme

A 4

\

Example candidate |

response

A 4

l evel s

Examiner comment

of

For each question an extract from the mark scheme, as used by examiners, is followed by examples of

marked candidate responses, each with an examiner comment on performance. Comments are given to
indicate where and why marks were awarded, and how additional marks could have been obtained. In this
way, it is possible to understand what candidates have done to gain their marks and what they still have to

do to improve them.

candidatesbd

This document provides illustrative examples of candidate work. These help teachers to assess the standard
required to achieve marks beyond the guidance of the mark scheme.

Past papers, Examiner Reports and other teacher support materials are available on Teacher Support at

http://teachers.cie.org.uk

Cambridge O Level Additional Mathematics 4037
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Assessment at a glance

Assessment at a glance

All candidates will take two written papers.

The syllabus content will be assessed by Paper 1 and Paper 2.

Paper 1 Duration Marks
10-12 questions of various lengths

; ; ; 2 hours 80
There will be no choice of question.
Paper 2 Duration Marks
10-12 questions of various lengths

4 \ . 2 hours 80
There will be no choice of question.

Teachers are reminded that the latest syllabus is available on our public website at www.cie.org.uk and
Teacher Support at http://teachers.cie.org.uk

Cambridge O Level Additional Mathematics 4037 3
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Paper 2

Paper 2

Question 1

Mark scheme

1@

(ii)

(iii)

2 B3,2,1,0
B
AY
A
5
3

3 BIft
14,6} Blft

2 correctly placed in Venn diagram;
1, 3, 4, 6 correctly placed;

12, 8,0, 7,9, 10 correctly placed;
11, 5 correctly placed

correct or correct ft their (i), provided
non-zero

correct or correct ft their (i), provided not
the empty set
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Paper 2

Example candidate response i high

1 The universal set contains all the integers from 0 to 12 inclusive. Given that

A={1,2,3.8, 12}, B=1{0,2,3,4,6} and C={1,2,4,6,7,9, 10},
(i) complete the Venn diagram, 3]

(ii) state the value of n(4" N0 B' N C), (1]
n(x'0%'Nec) = 3

(iii) write down the elements of theset A" N B N C. (1]
~hene. i ¢ 4%

Marks awarded = (i) 2/3, (ii) 1/1, (iii) 1/1

Total marks awarded = 4 out of 5

Examiner comment i high

The candidate has clearly understood all the set notation being assessed. There is one minor error in the
first part of the question as the integer 5 has been omitted. The candidate may have avoided this error if they
had listed the integers from 1 to 12 and deleted them as they placed the values in the Venn diagram. This
candidate has given a well-presented and well thought out solution to this question.

Candidates providing answers at grade A usually earned 4 or 5 marks for this question.

Cambridge O Level Additional Mathematics 4037 5



Paper 2

Example candidate response i middle

1 The universal set contains all the integers from 0 to 12 inclusive. Given that

A={112,3.8,12). B={0,2.3.4.6) and C={1,2.4.6.7.9. 10},
(i) complete the Venn diagram, (3]
:

(ii) state the valueof n(4' N B' 0 C), (1]

(\\f\'«‘\\i‘\‘\ = 3.

(iii) write down the elements of the set A" N B N C. "
Nonne =g £ 0, 4,65

Marks awarded = (i) 2/3, (i) 1/1, (iii) 0/1

Total marks awarded = 3 out of 5

Examiner comment i middle

This candidate has shown some understanding of the set notation being assessed. They have indicated
some method i underlining and circling elements in the given sets. This was a sensible approach. They
have omitted two elements from the Venn diagram. This could have been avoided if the candidate had also
listed the elements in the Universal set. The candidate understands the notation for the number of elements
and has chosen the correct set in part (ii). In part (iii), the candidate has misinterpreted the set as B A£C.

Candidates giving middle grade answers generally scored 2 marks for part (i). The usual reason for this was
the candidate omitting the 5 and 11. Occasionally a candidate working at this grade used notation
inappropriately. To improve their mark, some candidates needed to take better care with their notation. For
example, in part (ii) the answer was sometimes given as {3} rather than simply 3.

6 Cambridge O Level Additional Mathematics 4037



Paper 2

Example candidate response i low

1 The universal set contains all the integers from 0 to 12 inclusive. Given that

A={1,2,3,8,12}, B=1{0,2,3,4,6} and €=1{1.2.4,6,7.9.10}.
(i) complete the Venn diagram, 3]
€

[

(1

Marks awarded = (i) 2/3, (ii) 0/1, (iii) 0/1

Total marks awarded = 2 out of 5

Cambridge O Level Additional Mathematics 4037 7



Paper 2
Examiner comment i low

This candidate has shown understanding of Venn diagrams. In part (i) they have used a method with partial
success. This candidate needs to recall or interpret set notation more accurately in order to improve. In part
(ii), the candidate has interpreted the notation for the number of elements as the sum of the elements. Other
candidates at grade E misinterpreted similarly. In part (iii), the candidate has redrawn the Venn diagram and
shaded out some relevant sections. This was a good approach, although they would have benefitted from re-
reading the question as they have misread B as B/in the set they were attempting to identify.

8 Cambridge O Level Additional Mathematics 4037



Question 2

Mark scheme

Paper 2

2 @M

(i)

(iii)

60 70 58
P=llso 52 24

] and [Q =] (120 300)

(22200 24000 17160)

The total (amount of revenue) from all
(three) flights. oe

B2

B2

Bl

50 52 34
or [P =] and
60 70 58

[Q=](300 120)

or B1 if one error

may be written as an unevaluated product;
BO if choice of P and Q offered

must have brackets and must not have
commas; must be a 1 by 3 matrix; must be
from correct product; working may be
seen in (i)

or B1 for any two elements correct
do not accept, e.g. The total amount from

each flight; must be a comment not just a
figure; must not contain a contradiction
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Paper 2

Example candidate response i high

2 The table shows the number of passengers in Economy class and in Business class on 3 flights from
London to Paris, The table also shows the departure times for the 3 flights and the cost of a single ticket

in each class.
Departure time Mumber of passengers in | Number of passengers in
' _ Economy class Business class
0930 60 50
1330 ' 70 52
1545 38 34
Singlé ticket price (£) 120 300

(i} ‘Write down a matrix, P, for the numbers of passengers and a matrix, Q, of single ticket prices,

such that the matrix pmdu:t QP can be found, 2]
9/@ Q- Efm .ann]
1o 58
; 5 o 52 32
(ify Find the matrix product QP. [2]

190 to 10 53
[_ ED{I [51:- 29 3;4]
L0+ S0t Guoo £ 15622 4940 & mmj
8P [22200 24000 nl.w]

I , explain what information is found by evaluating the matrix product QPR. [1]
i

OPR =(22200 9y peo l’lléc_&]
BR = DR :
bt R o A mlliplicabive ity oabte
berowne. 'wdoﬁmmweﬁf}ufmhﬁwfuoh

(iii) Given that R =

Marks awarded = (i) 2/2, (ii) 2/2, (iii) 0/1

Total marks awarded = 4 out of 5

10 Cambridge O Level Additional Mathematics 4037



Paper 2
Examiner comment i high

This candidate has shown they are able to interpret information and display it as a matrix of the correct
order. Initially, this candidate selected two matrices of the incorrect order. At some point they have realised
that they have chosen unsuccessfully and corrected their error. This is good practice i candidates would do
well to check and evaluate answers they have given as they work through a question such as this. This helps
to ensure that they have indeed given the answer they were asked for. The candidate then goes on in part
(ii) to correctly evaluate the matrix product and gives evidence of their method. Their solution is clear, neat
and well set out. This candidate may have improved in part (iii) if they had attempted to find the matrix
product QPR as they have misinterpreted R as the multiplicative identity. The candidate may also have done
better if they had realised that they were being assessed on their ability to interpret the data given in the
matrix. This means interpreting the data in the context of the question rather than considering the structure
and nature of the form of the answer.

Cambridge O Level Additional Mathematics 4037 11



Paper 2

Example candidate response i middle

2 The table shows the number of passengers in Economy class and in Business class on 3 flights from
London to Paris. The table also shows the departure times for the 3 flights and the cost of a single ticket

in each clasg,
Dreparture time Mumber of passengersin | Mumberof passengers in
_ Economy class Business class
0930 60 50
1330 70 52
1545 58 34
Single ticket price (£) 120 300
(i) Write down a matrix, P, for the numbers of passengers and a matrix, Q, of single ticket prices,
such that the matrix produ |@ an be found. 2]
120
pP= [&O sO Q = ( 300
Fo s
53 h
(ify Find the matrix product QP. 2
= PQ = ;DD = FoxR0+ 5220 \ = | 5000
cyx 20t g4 KIT | 1Lo
5’% R‘F

1
1
1

» explain what information is found by eva]uating the matrix product QPR. [1]

Th s T total ot
22200 |
i ,“crwvj cotiected ‘% ot
alfapwﬁwt
" . AR g

(iiiy Given that R=[

Marks awarded = (i) 0/2, (i) 1/2, (iii) 1/1

Total marks awarded = 2 out of 5

Examiner comment i middle

This candidate has shown some understanding of how to apply matrices to solve a problem. In part (i), they
have chosen matrices of the wrong order in part (i). Rather than realising that they had made an error in part
(i) they have stated that QP = PQ. This candidate would have improved if they had recalled that matrix
multiplication is not commutative. If they had realised this, they may have gone back to their answer to part
(i) and corrected their error in that part. They have shown some skill in multiplying matrices in part (ii) and
therefore earn a special case 1 mark for finding the correct 3 values.

12 Cambridge O Level Additional Mathematics 4037



Paper 2

Example candidate response i low

2 The table shows the number of passengers in Economy class and in Business class on 3 flights from
London to Paris. The table also shows the departure times for the 3 flights and the cost of a single ticket

in each class.
Departure time | MNumber of passengers in | Mumber of passengers in
_ ; Economy ¢lass 1 Business class
0930 &0 50
1330 70 52
1545 38 34
t Si_hg_lp_e ticket price (£)7 120 300

{i) Write down a matrix, P, for the numbers of passengers and a matrix, (), of single ticket prices,
such that the matrix product QF can be found. . (21

QQ b Solli e
1o B | 2EC

58 3y
(i) Find the matrix product QP. (2]
oy 122 1 BO <206 222000
QP |Fov 20 + B2xz00 |
2y eee
EBx 12& + 23U« 200
71 &0

1
1
1

TL shows Ahe lobtal amount @’f‘ Mon ey
cafned b?‘ ep.oh m‘f e 2 {!ﬂahi—.g -Far
ese one deportue -

(iii) Giventhat R =|1|, explain what information is found by evaluating the matrix product QPR. [1]

Marks awarded = (i) 0/2, (ii) 1/2, (iii) 0/1

Total marks awarded = 1 out of 5

Cambridge O Level Additional Mathematics 4037 13



Paper 2

14

Examiner comment i low

The candidate has shown some skill in interpreting the question. More care needed to be taken in the
reading of which matrix was which as this was important and the candidate has reversed the labels P and Q.
They have indicated that they are able to apply matrix multiplication in part (ii) and have earned a special
case 1 mark for finding the three correct values. In part (iii) they have attempted to make a comment in
context, which was the correct approach. The comment made, however, refers to each of the 3 flights, rather
than all the flights. To earn the mark, candidates needed to indicate the matrix product represented the total
amount for all the flights. This needed to be clearly and unambiguously stated.

Some candidates working at this grade indicated that the matrix product QPR could not be found as the
matrices were not of the correct order. This should have been a clue that the matrices they had formed at the
start were not correct. Some candidates, working at a slightly higher level, realised this and successfully
corrected their earlier error.

Cambridge O Level Additional Mathematics 4037



Question 3

Mark scheme

Paper 2

3 G3)

(ii))

(36+15J§) (6—3\6)

(6+3£) (6—3\6)

216+90v5 — 1085 — 225
9

1+245 cao

Alternative method:
36+15v5 = (6a +15b)+ (3a + 6bW5

6a+15b =36
3a+6b=15

a=landb=2

{ACZ = (6+3\/§]2 +zheir(1 + z\/gﬂ

=36+36 5+45+their(1+4 5+20J

102 + 4045 cao

M1

DMI

Al

Ml

DMI

Al

Ml

Al

(12+5f5) (2—\/5)

(2+35) 245 *

o 24+1045 -124/5 - 25
1

or —(24+1oﬁ)—12£—25

allowa=1and b=2

orI+2x/§

correct or correct ft expansions, using

Pythagoras with (6 +34/5 ) and their BC

ignore attempts to square root after correct
answer seen

Cambridge O Level Additional Mathematics 4037
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Paper 2

Example candidate response i high

3 Do not use a caleulator in this question.

C

B A

{6+ 3vSjem

The diagram shows the right-angled triangle ABC, where 4B =(6+ 3+/5)em and angle B = 90°. The
.. . [36 + 15\"3] N
area of this triangle is | —————|cm”.

(iy Find the length of the side BC in the form (g + 5v3)em, where @ and b are integers, [3]
heen. - <L ab C o= _26HBE 5 &-20
S crag | 6-olE
+ 1508 iy _ e—z{ﬁ(mﬂsﬁ)
__Ef___é————— = -Ja'.—' (5"'3"5)&- Q;)l__ fa@ﬂ.
po(6+2{5) _ setisls |- A6t Wl 085 {45%5)
: a T T a 3&-—(‘2'}(5)
Be (6124 )= 3656 | Eq%isq? _
= _26+56{E = _
Be b+3E f:_ﬁ&ti"'n/ﬂ’_”aﬁ = |46

S =] and b=a @m%)
(i) Find (ACY in the form (¢ + 4v3)em?, where ¢ and 4 are integers. R

Kt (1) + (6+38)
='i{ Y42 206 {&E}c{ {6 6.3 +@4§-.)%{
- i: + 445 + (4x5)] +ig@ #3605+ (ar5 )]
= (1+475 +a0 )+ (261 265 14-;5)

) @H@.;(mﬁé@
= Al +4E+81+26\8 ¢ =R
_ !DQ'{""?G‘IE u.t &5“!0 @%%“)

Marks awarded = (i) 3/3, (ii) 2/2

Total marks awarded =5 out of 5

16 Cambridge O Level Additional Mathematics 4037



Paper 2

Examiner comment i high

In this question, candidates were not allowed to use a calculator. This instruction indicated that candidates

needed to show full and clear method. This candidate has done exactly what was needed. They have

omitted some brackets at one point in part (i), but have recovered in the next line of working and it is very

clear that they fully understand what is required and the method to achieve the correct answer. Part (ii) was

also fully correct, with every line of method shown. The candidate has identfied t hat Pyt hagorasdé theorem i s
appropriate and has applied it correctly. Each step is shown and the candidate has been careful and

accurately found the answer. This is an exemplary answer.

Cambridge O Level Additional Mathematics 4037 17



Paper 2

18

Example candidate response i middle

Marks awarded = (i) 2/3, (ii) 1/2

Total marks awarded = 3 out of 5

Examiner comment i middle

This candidate has understood the method that is required to solve the problem in part (i). They have applied
the method correctly and have shown enough correct method to indicate that they have not used a
calculator. They have made a slip in the very last step and misevaluated the answer. This candidate would
have benefitted from double checking their answer. This could have been done by multiplying their answer

by 6+35 and checking that the result was 36 +15y5 . In part (i) the candidate has used the correct
method applying Pythagoras correctly with their answer to part (i). They have, again, shown enough clear
method to be awarded the method mark.

Cambridge O Level Additional Mathematics 4037























































































































































































