782 CAMBRIDGE

%Zf@ International Examinations

Cambridge

O Level

Cambridge Secondary 2
htips://xtremepape.rs/




Cambridge International Examinations retains the copyright on all its publications. Registered Centres are
permitted to copy material from this booklet for their own internal use. However, we cannot give permission
to Centres to photocopy any material that is acknowledged to a third party even for internal use within a

Centre.

© Cambridge International Examinations October 2014



Contents

IO TUCTION L.ttt 2
ASSESSMENT At A GIANCE ... i 3
P AT T e s 4
P AT e 93

htips://xiremepape.rs/



Introduction

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge O Level Mathematics
(Syllabus D) (4024), and to show how different levels of candidates’ performance relate to the subject’s
curriculum and assessment objectives.

A range of candidate responses has been chosen as far as possible to exemplify grades A, C and E. Each
response is accompanied by a brief commentary explaining the strengths and weaknesses of the answers.

In this booklet a grade is given to each question but in the examination each question paper (whole
candidate script) is graded on the overall mark awarded, not on each question or part question. It is therefore
possible that, on some questions that lower grade candidate example answers are awarded the same or
similar marks to higher grade candidate example answers.

The following format for each paper has been adopted:

C Mark scheme )

Example candidate
response

&

(Examiner comment)

The mark scheme used by examiners for each question is followed by examples of 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 their grades.

Past papers, examiner reports and other teacher support materials are available on Teacher Support at
http://teachers.cie.org.uk
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Assessment at a glance

Assessment at a glance

All candidates take two papers.

Each paper may contain questions on any part of the syllabus and questions will not necessarily be
restricted to a single topic.

Paper 1 2 hours

Paper 1 has approximately 25 short answer questions.

Candidates should show all working in the spaces provided on the question paper. Omission of
essential working will result in loss of marks.

No calculators are allowed for this paper.
80 marks weighted at 50% of the total

Paper 2 22 hours

Paper 2 has structured questions across two sections.

Section A (52 marks): approximately six questions. Candidates should answer all questions.
Section B (48 marks): five questions. Candidates should answer four.
Electronic calculators may be used.

Candidates should show all working in the spaces provided on the question paper. Omission of
essential working will result in loss of marks.

100 marks weighted at 50% of the total

Teachers are reminded that a full syllabus is available at www.cie.org.uk.
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Paper 1

Paper 1

Question 1

Mark scheme

Question Answers Mark Part Marks
1 (a) 14 1
(b) 0.30e 1
Example candidate response — grade A
1 (a) Evaluate 12+8+(9-5).
12+ 8+ 4
12+2
Answer . 14 bt : [1]
(b) Evaluate 0.018+0.06 .
06018 = 1-8 203
0-06 6
Answer ... R il [

Examiner comment — grade A

(a) Each stage of working is clearly shown, from simplifying the bracket to the correct evaluation of the

expression.

Mark awarded = 1 out of 1

(b) The problem is clearly set out as a division. The necessary changes have been made in the numerator
and denominator so that the division can be carried out accurately.

Mark awarded = 1 out of 1
Total mark awarded = 2 out of 2
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Example candidate response — grade C

1 (a) Evaluate 12+8+(9-35).
124 8%(1)
124 2 =1kt Answer ... 14 [1]

aaaaaaaaaaaaaaaaaaa T L L)

0.018+0.06 .
(b) Evaluate e

0018 = g6 . I8 x100 - IRG6-
> . Toelk 6l 4oes
teoo oo | Joo Prmceslimg S [

Examiner comment — grade C

(a) The expression is evaluated correctly.
Candidates often quote BODMAS to remind themselves of the correct order of working.

Mark awarded = 1 out of 1

(b) Each decimal number is correctly rewritten as a fraction and the correct adjustment is made from
division to multiplication. The large numbers in the final fraction have been cancelled incorrectly.

Mark awarded = 0 out of 1
Total mark awarded = 1 out of 2

Example candidate response — grade E

1 (a) Evaluate 12+8+(9-5).

QO%LQ‘S'L [ 4

20= G "'>"‘".—\ Answer ... S ............................................ [
(b) Evaluate 0.0180.06 .
.0\
0 o:
a8 Answer Q s OO??... e |

Examiner comment — grade E

(a) The candidate works as though the given expression had been written in the form (12 + 8). This was
a common error. Sometimes candidates introduce brackets into expressions of this type and answer a
guestion that has not been set.

Mark awarded = 0 out of 1
(b) The candidate rewrites the given problem correctly. There is no further working on the paper.

Mark awarded = 0 out of 2
Total mark awarded = 0 out of 2

Cambridge O Level Mathematics (Syllabus D) 4024
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Paper 1

Question 2

Mark scheme

2 (a) 9 1

(b) -2.5 1

Example candidate response — grade A
2  Tasnim records the temperature, in °C, at 6 a.m. every day for 10 days.
-6 -3 0 -2 -1 -7 —_3 2 -1 -3
(a) Find the difference b#tween the highest and the lowest temperatures.

-3 « pev- §¢

Answer q swce [
A, -6,-5,-2 3 -2,-),-1,0,9 " !
(b) Find the median temperature. Medion - Qo 1-’\')’%6&»& = Sl = S and O v
o

p : = . = =24(-2)
COMN+ E3Y(a) A O+ (N + () ay 4 )0 + EY0) -\-a‘(\) ‘j:ng—

- . = 3=3.8
:i'/{' c Oy a*"%‘i’“%’c Res®
= '*c; ‘-G i -"q' — ‘- -u ) - -
> = o ANSWEE oD RS °C 1]

Examiner comment — grade A

(a) The candidate selects the highest and lowest temperatures in the list, forms the difference between
them correctly, and evaluates it accurately.

Mark awarded = 1 out of 1
(b) After evaluating the mean, the candidate realises that it is the median temperature that is required. The
data are reordered appropriately to find the median value. Sometimes the mean was the answer given

in this question.

Mark awarded = 1 out of 1
Total mark awarded = 2 out of 2
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Example candidate response — grade C
2 Tasnim-records the temperature, in °C, at 6 a.m. every day for 10 days.
-6 -3 0 -2 - ~7 -3 2, -l -3
(a) Find the difference between the highest and the lowest temperatures.
2 -(-3)

= 7247 C]
.____q 7.1 LT R ERGRS—— - |

(b) Find the median temperature.
/6 4240 +L 1 +F +S5HL+) 42

Ito

-%%/ Answer ............ 3 °C [1]

=32

Examiner comment — grade C

(a) The order of directed numbers is appreciated. Some candidates thought that the first value in the
unordered list given in the question was the lowest temperature.

Mark awarded = 1 out of 1

(b) The candidate does not reorder the data. The magnitude of each temperature is taken and the mean of
these values is found.

Mark awarded = 0 out of 1
Total mark awarded = 1 out of 2

Example candidate response — grade E

2 Tasnim records the temperature, in °C, at 6 a.m. every day for 10 days. —~

-6 3 0 2 - -5 @ o 3

— -

(a) Find the difference between the highest and the lowest temperatures.

o775
7

Answer ... 4 = " °C 4
(b) Find the median temperature.
medion = i) g
\2> '—-"'"_'T_‘G
. rotok
""?5’ = ‘6 Answer 2318 *C i

Cambridge O Level Mathematics (Syllabus D) 4024
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Paper 1

Examiner comment — grade E

(a) The candidate selects the highest and lowest temperatures correctly. The answer given is their
algebraic sum, not their difference. This was a common error.

Mark awarded = 0 out of 1

(b) First of all, the working shows the correct process to find the mean of the temperatures. There is then
a division by 2. So processes involved in the mean and the median have been mixed together. Since
there are an even number of temperatures, the calculation of the median in this case involves finding
the mean of the two middle values.

Mark awarded = 0 out of 1
Total mark awarded = 0 out of 2

Question 3

Mark scheme

3 (a) Decimal between 0.75 and 0.875 1
3 7 13 4
Fraction bet = and — B2 g T
(b) raction between . an 5 1 g e or :
Example candidate response — grade A
3 Itisgiven that 2’-<1ra<z-
o8 & 4 8
6fs00 .
—t8), (a) Write down a decimal value of # that satisfies this inequality.
3 =075
5_..-_'.0‘% q‘
¢ & 1 =037
-2 20" -—=0 :
%’F? = b3 Answer ...Q: 12505 0'8-7:-”:03?‘]

(b) Write down a fractional ‘value of # that satisfies this inequality.

ARIWer i Vs [n
5

Examiner comment - grade A

(a) This candidate converts the fractions showing the range for ninto decimals. The decimal value of %
is truncated to 0.87 which does not affect the solution to the problem. An obvious decimal within the
range is chosen for n.
Mark awarded = 1 out of 1

(b) The candidate converts the correct decimal given in part (a) to a fraction.

Mark awarded = 1 out of 1
Total mark awarded = 2 out of 2
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Example candidate response — grade C

3 Iltisgiven that %-( n <%.

(a) Write down a decimal value of » that satisfies this inequality.

— 1_‘3 2oy 4.1'1
1.2

Answer ......... 1- ’1 ..............................

(b) Write down a fractional value of » that satisfies this inequality.

4

- —
=t

S
Answer 4-/ S :

Examiner comment — grade C

(a) The decimal value of the reciprocal of each fraction is calculated.

Mark awarded = 0 out of 1

(b) The candidate is able to meet the demand given in the question to write down a suitable value.

Mark awarded = 1 out of 1
Total mark awarded = 1 out of 2

Example candidate response — grade E

G2 3 7
3 Itis given that —;4-<n<-8-.

“(a) Write down a decimal value of # that satisfies this inequality.
68« n< 0%
O Bl g -0 - 1 S
- 0+0 $” Answer

D=0

(b) Write down a fractional value of » that satisfies this inequality.

F 3

8, |
32— e o

......... (1]

(1]

[1]

[l
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Paper 1

Examiner comment — grade E

(a) The initial idea to convert the given fractions into decimals is a correct strategy.
Although the values given are not completely accurate, they could have been used to find a suitable
value of n. The next step indicates that this candidate is solving the inequality
3 7

a +tn< g
Mark awarded = 0 out of 1

(b) The working continues with the same misunderstanding.

Mark awarded = 0 out of 1
Total mark awarded = 0 out of 2

Question 4

Mark scheme

4 (a) 47 1

(b) 1103 1

Example candidate response — grade A

i 13
!l o }é
//—
4  Here is part of a bus timetable. i’/ﬂ"‘

Bus station 0956 1026 1056 1126 1156 ‘t&‘?}
City Hall 1003 1033 1103 1133 203 | —045¢
Railway station | 1017 | 1047 | 1117 | 1147 | 1217 ;iil
Hospital 1028 1058 1128 1158 1228
Airport 1043 113 1143 1213 1243

(a) How long does the bus take to get from the bus station to the airport?

(043" —&5¢
o 4 7 it Answer 47 minutes [1]

(b) Chris has a flight from the airport at 1405.
IHe must check in at the airport 2 hours before the flight.
He will take a bus to the airport from the City Hall.

Write down the latest time that Chris can take a bus from-the City Hall to be at the airport in time.
Time Lo %-1)— o) a,r:r/oozzﬁ

== ) 208
o UwTs w HI {?7-/5'@, A blﬂs o O3 guswer P s (1]
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Examiner comment — grade A

(a) This solution shows appropriate working. A formal subtraction using relevant times is worked out
correctly. This candidate checks that a different bus takes the same time.

Mark awarded = 1 out of 1
(b) Again, the thinking required is explained in the working.

Mark awarded = 1 out of 1

Total mark awarded = 2 out of 2

Example candidate response — grade C

4  Here is part of a bus timetable.

e .

Bus station 0956 1026 1056 1126 1156
City Hall 1003 1033 1103 1133 1203 \_}-
Railway station 1017 1047 1117 1147 1217
Hospital 1028 1058 1128 1158 1228
Airport 1043 1113 1143 1213 1243

(a) How long does the bus take to get from the bus station to the airport?
Seportve ,.-_39\;&»'\'\@-*:)

oAUhKG —

loud =

(b) Chris has a flight from the airport at 1405,

He must check in at the airport 2 tiours before the flight.
He will take a bus to the airport from the City Hall.

“g

Answer

o,oé?@
|0

minutes [1]

\’),C)’S:'

Write down the latest time that Chris can take a bus from the City Hall to be at the airport in time.

Iy of =1 2nve

‘oS

Examiner comment — grade C

Answer

i W e -

(a) Appropriate times are selected. The subtraction takes into account that there are 60 minutes in an hour.
The minutes column is incorrectly adjusted to 104 minutes.

Mark awarded = 0 out of 1

(b) This solution has related the time of 12 05 to the timetable, but doesn’t take into account the time

required to travel from City Hall to the airport.

Mark awarded = 0 out of 1

Total mark awarded = 0 out of 2

Cambridge O Level Mathematics (Syllabus D) 4024
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Paper 1

Example candidate response — grade E

4  Here is part of a bus timetable.

Bus station 0956 1026 1056 1126 1156 i
City Hall 1003 1033 1103 1133 1203
Railivay station 1017 1047 17 1147 r 1217
Hospital 1028 1058 1128 1158 1228
Airport 1043 113 1 1143 1213 1243 .
(a) How long does the bus take to get from the, bus station to the airport?
12 U3
v Sé
ﬁ Answer ....... g-‘ «... minutes [1]

(b) Chris has a- ﬂight from the airport at 1405.
He must check in at the airport 2 hours before the flight.
He will take a bus to the airport from the City Hall.

Write down the latest time that Chris can take a bus from the City Hall to be at the airport in time.

wo4u? 1’.?'1‘03'._41. o
JBosr gews W
X -

Answer s 1

Examiner comment — grade E

(a) Appropriate times are selected. These are then treated as 4-digit numbers, so subtraction gives the
answer 87.

Mark awarded = 0 out of 1

(b) Two correct pieces of information are established. The check-in time at the airport, and the length of
time a bus takes to get to the airport from City Hall. These are used to calculate the time 11 25. Here,
the candidate has not understood the significance of the latest time that a bus from City Hall will reach
the airport in time. So instead of working back from 11 25 to get to 11 03, this candidate gives 11 25 as
the answer even though there is no 11 25 bus on the timetable.

Mark awarded = 0 out of 1
Total mark awarded = 0 out of 2

12 Cambridge O,Level Mathematics (Syllabus D) 4024



Question 5

Mark scheme

5 (a) 8.52 x 107 final answer 1

(b) 5% 10° 1

Example candidate response — grade A
5 (a) Express 0.0000852 in standard form.

- &h.
g.6ax 10
¢. 59X 0
ARIWEE iiassiiiisisiusiinmnisssiivvanossaiss 1)
(b) Calculate (3x10%)+(6x1072), giving your answer in standard form.,
B
Hx10
Ax 107 K19
s 7, Ly
i S
= —_ |
ke 05
> %10
Answer ........ QK!O .......................................... (1]

Examiner comment — grade A
(a) The candidate has converted the given number correctly.

Mark awarded = 1 out of 1

(b) The calculation is correct as far as % X 10’ . In continuing to work towards expressing this number in
standard form, incorrect ideas concerning reciprocals and negative powers become apparent.

Mark awarded = 0 out of 1
Total mark awarded = 1 out of 2

Cambridge O Level Mathematics (Syllabus D) 4024
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Paper 1

Example candidate response — grade C

5 (a) Express 0.0000852 in standard form.

= 0.000 0859 .
. 0~ =
. ?) ¢ ‘;L X \ Answer ... % S-Q%IO‘E ......................... (1]

(b) Calculate (3x10°)+(6x 1072), giving your answer in standard form.

- ‘WA\OS) - QX ‘a%
QQr\O'l)
2

Answer ....... 1]

Examiner comment — grade C

(a) 107%is reached but 852 has not been adjusted.

Mark awarded = 0 out of 1

(b) The initial calculation is set out correctly in fraction form. The final result shows some
misunderstanding of relationships involving reciprocals and negative indices.

Mark awarded = 0 out of 0
Total mark awarded = 0 out of 2

Example candidate response — grade E

5 (a) Express 0.0000852 in standard form.
-6
.52 %10

-6,
Answer ....... % 1 g Q}(, (O 2— [1]

(b) Calculate (3 x10%)+(6x 1072), giving your answer in standard form.

2xBo =~ 66X 0.20.

59 . b0 6.0
- 3 S0
W o e

Answer ... [1]
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Examiner comment — grade E

(a) 8.52 is achieved but not to the required power of 10.
Mark awarded = 0 out of 1
(b) Here, both numbers are incorrectly converted to other forms.

Mark awarded = 0 out of 1
Total mark awarded = 0 out of 2

Question 6

Mark scheme

Paper 1

6 (a) Rotational symmetry of order 3 1 Both correct
0 lines of symmetry

(b) Pattern completed correctly 1

Example candidate response — grade A

6 (a) Complete the description of the pattern below.

<

The pattern has rotational symmetry of order ’b
and .N\J....... lines of symmetry. M

(b) Shade in two more small squares in this shape to make a pattern with
exactly 2 lines of symmetry.

(1]

Cambridge O Level Mathematics (Syllabus D) 4024
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Paper 1

Examiner comment — grade A

(a) The description has been completed correctly.
Mark awarded = 1 out of 1

(b) The heavier shading seems to imply the candidate’s final answer. The grid shows evidence of working
with one of the expected lines of symmetry. In some scripts, lines of symmetry were drawn on the grid

to assist in building up a correct solution.

Mark awarded = 0 out of 1
Total mark awarded = 1 out of 2

Example candidate response — grade C

6 (a) Complete the description of the pattern below.

>

<

The pattern has rotational symmetry of order é
and ......2...... lines of symmetry. (1]

(b) Shade in two more small squares in this shape to make a pattern with
exactly 2 lines of symmetry.

T 177

Examiner comment — grade C

(a) The number of lines of symmetry is correct. In describing the rotational symmetry, the shading given in
the diagram in the question has not been taken into account.

Mark awarded = 0 out of 1

(b) The candidate appears to have thought that the two extra squares shaded in were to be regarded as a
separate shape having two lines of symmetry, and to be independent of the rest of the diagram.

Mark awarded = 0 out of 1
Total mark awarded = 0 out of 2

Cambridge O,Level Mathematics (Syllabus D) 4024



Paper 1

Example candidate response — grade E

6 (a) Complete the description of the pattern below.

The pattern has rotational symmetry of order 2‘
and 3 ...... lines of symmetry. [

(b) Shade in two more small squares in this shape to make a pattern with
exactly 2 lines of symmeltry.

[1]
Examiner comment — grade E
(a) The two colours seem to have had some bearing on the thinking here.
Mark awarded = 0 out of 1
(b) The three flags of each colour have possibly influenced the thinking here.

Mark awarded = 0 out of 1
Total mark awarded = 0 out of 2

Cambridge O Level Mathematics (Syllabus D) 4024 17



Paper 1

18

Question 7

Mark scheme

7 54 2 C1 for answer 36
2
Or Bl for k= i oe or for —= o
200 24 40?
Example candidate response — grade A
7  The cost of a mirror is directly proportional to the square of its width.
A mirror of width 40cm costs $24.
Work out the cost of a mirror of width 60cm. C = S 4
c= (o S AN
‘d' - Rosiih 3
Ve Ve \boo
C ol wr ¥ = O-O\S
e
c. = Lo v 5
5 L = 0-0< o)
2.4 = (Lo
C=0 (Q\Y K-)DQG Answer $... SL\ . - [2]

2W 2 & (\Goo)

"_')@0 1\6&
o bY Go 0:0AS 2
=0 59. 200 2:;._0!3?) lﬁ_\/ﬁ—
ob°ﬁ ech \éao
"‘::,Bo > 7 %/S:g )
~ 00

Examiner comment — grade A

The candidate was able to express the problem in algebraic terms, and use the algebra to find the unknown

quantity.

Mark awarded = 2 out of 2

Cambridge O,Level Mathematics (Syllabus D) 4024



Paper 1

Example candidate response — grade C

7  The cost of a mirror is directly proportional to the square of its width.
A mirror of wicuh 40cm cos\.}s $24.

Work out the cost of a mirror of width 60cm.

LQ—’ K w \| Q; kA

%\"'ﬁ% 6o= 5._1\
S Yo = kau i %5
”b <
bo « s =W
o 3 S
MQS"5 [ -l-g—&—
[ <

I o S DG e 121

Examiner comment — grade C

This candidate has not taken account of the condition ‘the square of its width.” Although seemingly in
two minds as to how to deal with the situation algebraically, the outcome in terms of direct proportion is

successful.

Mark awarded = 1 out of 2

Example candidate response — grade E

7  The cost of a mirror is directly proportional to the square of its width.
A mirror of width 40cm costs $24.

& U’
Work out the cost of a mirror of width 60cm.

g el

: R .
' 4o) | % °°
% T
8 ° Z.Ll"k((m) g 20

600 2]

Examiner comment — grade E

Correct algebraic thinking is shown. The work involving indices is incorrect.

Mark awarded = 1 out of 2

Cambridge O Level Mathematics (Syllabus D) 4024
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Paper 1

Question 8

Mark scheme

8 (a) Isosceles 1

(b) 128° 1

Example candidate response — grade A

8 A and B are points on the circle, centre O,
T4 and TB are tangents to the circle.
BAT = 64°.

(a) What special type of triangle is triangle ABT ?

Answer Tgokk 3 [1]
(b) Work out 40B.
Lo
|%°| 13'16 e Answer AOB= ... llQ ........................ [

Examiner comment — grade A

(a) This is a convincing attempt to write isosceles. The candidate appreciates the situation without the
need to embellish the diagram.

Mark awarded = 1 out of 1

(b) The candidate uses the right angles at A and B effectively and gives an accurate expression for the
required angle. Another written out stage in the subtraction could have been shown.

Mark awarded = 0 out of 1
Total mark awarded = 1 out of 2
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Example candidate response — grade C

8 Aand B are points on the circle, centre O:
TA and TB are tangents to the circle.
BAT = 64°.

N

(o’

az2f

Q
1z
™

(a) What special type of triangle is triangle ABT ?

Answer W“’l (1]

(b) Work out AOB.

\]

AOB= ... , 04 -1

Answer

Examiner comment — grade C

(a) The candidate has used the appropriate symmetry property of a circle to obtain angle ABT. The
candidate appears to have had ‘equilateral’ in mind rather than ‘isosceles’.

Mark awarded = 0 out of 1

(b) There is a correct calculation to find ATB. There is no reference to the right angles at Aand B. The
centre O seems to have prompted the idea of the angle at the centre of a circle and twice the angle at
the circumference, but this idea is applied inappropriately here.

Mark awarded = 0 out of 1
Total mark awarded = 0 out of 2

Cambridge O Level Mathematics (Syllabus D) 4024
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Paper 1

Example candidate response— grade E

8 A and B are points on thé circle, centre O.
TA and TB are tangents to the circle.
BAT = 64°,

(a) What special type of triangle is triangle ABT ?

Answer t!rcloa NSt [1]
(b) Work out AOB.
= b = LR
>
B Answer AOB= ... &.6’.? ................... [1]

Examiner comment — grade E

(a) There is a right angle in the diagram but it is not related to the given triangle. The answer given is not
one of the descriptions referred to as special.

Mark awarded = 0 out of 1

(b) The right angle appears again, and this could be the start of a correct solution. The relevance of the
calculation shown to the problem being solved is not brought out.

Mark awarded = 0 out of 1
Total mark awarded = 0 out of 2
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Question 9

Mark scheme

Paper 1

9 = oe final answer 1
(a) 23
(b) 3 . final answer 2 B1 for L oe or for L
3 3 8
Example candidate response — grade A
1,3
9 (a) Evaluate 7+7-
. Y4 2)
2%
- 25 <
2% AMBWBY s issvevssnsosversivn P2 S n
(b) Evaluate 5% +13, giving your answer as a mixed number in its lowest terms.
l '6 — %
3 T
W% S
3 /B' ! i
-10
2
_ 17903
= 32
1T TSRS o SIS . O R SRy [2]

Examiner comment — grade A

(a) The candidate applies a standard written method showing the two equivalent fractions as a single
fraction.

Mark awarded = 1 out of 1

(b) The process of division is carried out correctly. The requirement to express the answer as a mixed
number has been interpreted incorrectly.

Mark awarded = 1 out of 2
Total mark awarded = 2 out of 3

Cambridge O Level Mathematics (Syllabus D) 4024
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Paper 1

Example candidate response — grade C

9 a) Evaluate —I~+§~ L. =t
@ 7t%-

- L\!\)Hlla)

&
Wy _ % )
=3 750

-

&8 - 2% ARSWEE :ccisiviicsesiensisivasiosnon ) [1]

(b) Evaluate S% i Ié, giving your answer as a mixed number in its lowest terms.

6 2

’.;‘ [6/(:22: = X3
= (S

. 128 . QE

X5 Answer (2]

Examiner comment — grade C
(a) A standard written method for the addition of fractions is carefully worked.
Mark awarded = 1 out of 1

(b) The process of division is correctly handled with the appropriate change to multiplication. At this point,
the four numbers involved are treated as though in an equation where cross multiplication would be

appropriate.

Mark awarded = 1 out of 2
Total mark awarded = 2 out of 3
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Example candidate response — grade E

9 (a)- Evaluate %+%—

Axu 43T

29 "
2
haed) o /?.&

e

9

Answer s e s [

(b) Evaluate 5% * l%, giving your answer as a mixed number in its lowest terms.

1o
¥

':.-,}"EK
3

joo

Examiner comment — grade E

(a) Secure technique is shown with this operation.

Mark awarded = 1 out of 1

le
ANSWEF vvvevererrresanns / 2 eeeeeeseeeesssesaseas [21

(b) The lowest terms condition is met at the earliest opportunity. However, the candidate has not taken
account of the demand to express the answer as a mixed number.

Mark awarded = 1 out of 2
Total mark awarded = 2 out of 3

Cambridge O Level Mathematics (Syllabus D) 4024
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Question 10
Mark scheme
10 (a) 406000000 oe 1
(b) 5 2 B1 for two of 40, 10 and 0.8 seen

Example candidate response — grade A
10 (a) Write 4059'1‘1628 correct to three significant figures.
T
oS, e 8

S H06-0 Answer . 406 090900 . .. [1]

(b) By writing each number correct to one significant figure, estimate the value of

41.3
9.79 x 0.765

q?,(,é - A _ 408, .

Ve =
@ i ;o= Py
q-¥q prenre ]
=10- 4
® o0-165 =
=03
ANSWEP oo ZQ e esearsssen 2]

Examiner comment —grade A

(a) The candidate indicates the change that is required in order to express the number correct to three
significant figures. The correction is completed in the answer space.

Mark awarded = 1 out of 1

(b) The candidate has read the question carefully and writes each of the three numbers correct to one
significant figure. The final calculation is incomplete. The 0.8 has not been taken into account.

Mark awarded = 1 out of 2
Total mark awarded = 2 out of 3
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Example candidate response — grade C

10 (a) Write 405917628 correct to three significant figures.

Answer \'\QLG .................................. [1]

(b) By writing each number correct to one significant figure, estimate the value of

41.3
9.79 x 0.765
. s
Mo oy XC
a\oxot &

Answer ........... ,,,S.., .......................................... [2]

Examiner comment — grade C

(a) The decimal point indicates that the candidate had in mind a three digit number as the correct form of
the final answer.

Mark awarded = 0 out of 1

(b) The instructions given in the question are carried out. The subsequent arithmetic is accurate. Most

candidates completed the calculation with the answer 5, rather than 1§

Mark awarded = 2 out of 2
Total mark awarded = 2 out of 3
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Example candidate response — grade E

10 (a) Write 405917628 correct to three significant figures.
LWooo

Answer Lood... (]

(b) By writing each number correct to one significant figure, estimate the value of

41.3
9.79x0.765 *
2 ——
\o A OB
1
g
Answer 5 2]

Examiner comment — grade E

(a) Itis not clear what this candidate understands by the description ‘three significant figures'.
Mark awarded = 0 out of 1

(b) This candidate converts only two of the numbers into the required form, arriving at 5 by an incorrect
route.

Mark awarded = 1 out of 2
Total mark awarded = 1 out of 3

Question 11

Mark scheme

11 (a) 1

(b) 12 2 B1 for 8 seen
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Example candidate response — grade A

11 (a) Onthe Venn diagram, shade the set P'N(QUR).

€

(1]
(b) A group of 40 children are asked what pets they own.
Of these children, 13 own a cat, 5 own both-a cat and a dog and 15 own neither a cat
nor a dog.
Using a Venn diagram, or otherwise, find the number of children who own a dog, but
not-a cat.
E 1> D=2
\<
7 e - - O
T A€+ -€ 41§ =\ Il peespe owo~
A + 23 = Yo o~ g bt T
~ = Yo -2 A .
~m = |71
Answer ........... ‘ e \2 [2]
s 30
¢ i
——

Examiner comment — grade A

(a) The required set is clearly shaded.
Mark awarded = 1 out of 1

(b) The candidate draws a clearly labelled Venn diagram. The entries are all correct, leading to an accurate
equation. The candidate solves this equation, but at this point forgets that x is the number of children
who own a dog. The adjustment to (x— 5) is not made.

Mark awarded = 1 out of 2
Total mark awarded = 2 out of 3
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Example candidate response — grade C

11 (a) On the Venn diagram, shade the set P'N(QUR).

E

(1]
(b) A group of 40 children are asked what pets they own,
Of these children, 13 own a cat, 5 own both a cat and a dog and 15 own neither a cat
nor a dog.
, _ , | 2l
Using a Venn diagram, or otherwise, find the number of children who owna dog, but ___ 29
not a cat. ,..-——-i

o= B34S 4= S %
bo— )@ 4x —1S SEe

Answer ........... Kl\ .................................... 2]

Examiner comment — grade C

(a) The 13 here in the diagram given in the question is connected with part (b). There is no response to
part (a).

Mark awarded = 0 out of 1

(b) Apart from the 13 noticed in the diagram in the question, the candidate does not use a Venn diagram
here. The initial algebraic response leads to an impossible answer and is abandoned. A purely
arithmetic approach is then used. The 28 and the subsequent subtraction of this from 40 are clear
deductions from the data given in the question.

Mark awarded = 2 out of 2
Total mark awarded = 2 out of 3
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Example candidate response — grade E

11 (a) On the Venn diagram, shade the set P'n(QUR).

 ; b \6
Y . ‘I\O
) X e
) 5 a—
¥ 332
T
(1]
(b) A group of 40 children are asked what pets they own. 1
Of these children, 13 own a cat, 5 own both a cat and a dog and 15 own neither a cat

nor a dog.

Using a Venn diagram, or otherwise, find the number of children who own a dog, but
not a cat.

£1) . Lo

Cok ‘;l L3 ,4,06,1, B NBles g1z, 13 3
Cq&-m\olo[a) 1’311-53(4)(-}

= VSH\B A€ 2y

bWo-33
—-

e Vdasa
(X @/ﬁﬁﬂm [2]
Examiner comment — grade E

(a) The complement of P has not been taken into account here. A common error consisted of too much
shading, often with the extra bit being the common part of all three sets.

Mark awarded = 0 out of 1

(b) This was a common wrong answer, more often seen in association with a Venn diagram. The method
of working shown here is unusual. In effect, the five children who own both a cat and a dog have not
been separated from the 13 who own a cat. The mark available for a correct use of eight is thus not
earned either.

Mark awarded = 0 out of 2
Total mark awarded = 0 out of 3
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Question 12

Mark scheme

172
12 (a) [206} oe 2 B1 for one value correct

(b) Amount taken on Monday and Tuesday 1

Example candidate response — grade A

12 A caf€ sells hot drinks.
On Monday it sells 80 teas, 60 coffees and 40 hot chocolates.
On Tuesday it sells 70 teas, 90 coffees and 50 hot chocolates.
A cup of tea costs $0.80, a cup of coffee costs $1 and a cup of hot chocolate
costs $1.20.

This information can be represented by the matrices M and N below.

0.8
N=|1
1.2

M=[so 60 40]

70 90 50

(a) Work out MN.

GD o YO 08
To Qs $o 1
12
((SOxo-&)+CgoxD *(qaxt-z)
(30xo-g)¢-(qokp+ (50 1)
(““‘ + 6oy 4
I€x 904 ¢o C 208
a0 g‘> Answer 20 & 2]

o
(b) Explain wha %:e Eumbcrs in your answer represent.

sssssas Npssssssssssassssnssnasssapassscsssssaatasiinaditatsbisasasstnasassasstinssnt

32 Cambridge O,Level Mathematics (Syllabus D) 4024



Examiner comment — grade A

(a)

(b)

The working shows that the required matrix multiplication is clearly understood. One incorrect product,
80 x 0.8 = 100, leads to an incorrect entry in the answer.

Mark awarded = 1 out of 2
The explanation makes reference to the amount of money taken by the café on each day.

Mark awarded = 1 out of 1
Total mark awarded = 2 out of 3

Example candidate response — grade C

12

A café sells hot drinks.

On Monday it sells 80 teas, 60 coffees and 40 hot chocolates,

On Tuesday it sells 70 teas, 90 coffees and 50 hot chocolates.

A cup of tea costs $0.80, a cup of coffee costs $1 and a cup of hot chocolate
costs $1.20.

This information can be represented by the matrices M and N below.

&
e 3 & S 0.8)'

M_flso 60 40% N{ i]

70 90 50 12

(a) Work out MN.

20x0-% + box) ¥ HOX\ 2
oxof TPx) ¢ Sox\r>

- 6o +Ud
([ %iraor o) ¥

(g \
(‘106 -
Answer [‘\--\LI-X 2]
Vo6

(b) Explain what the numbers in your answer represent.

Answer M’\ Oi\_\_;{ e h—& ook LS\

\ I soneren oo b ettt AP oms sttt
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Examiner comment — grade C

(a) The multiplication required is understood. The six products are accurately computed. One row is
incorrectly totalled.

Mark awarded = 1 out of 2
(b) The idea of cost is correct, but there is no indication that the data refers to each day.

Mark awarded = 0 out of 1
Total mark awarded = 1 out of 3

Example candidate response — grade E

12 A café sells hot drinks.
On Monday it sells 80 teas, 60 coffees and 40 hot chocolates.
On Tuesday it sells 70 teas, 90 coffees and 50 hot chocolates.
A cup of tea costs $0.80, a cup of coffee costs $1 and a cup of hot chocolate
costs $1.20.

This information can be represented by the matrices M and N below.

0.8
]]
1.2
(a) Work out MN. > 4
L@O bo ‘-\b\ ko-‘b
4
10 Qo fo \-1«)
k Do x 03 # bo X1 4 Uor L
Toxo-d 4 Asx 4L 4 (o*\'L

bW A bo & UB )

ko ¢ Ao 4 6°
bud 0 UL
Answer G- %o o [2]

(b) Explain what the numbers in your answer represent.

80 60 40] Ne

M=[7o 9 50
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Examiner comment — grade E

(a) Some correct ideas of matrix multiplication are apparent. The addition expected in each row is indicated
then crossed out, leaving a matrix of the wrong shape. Some of the arithmetic is incorrect.

Mark awarded = 0 out of 2
(b) Explanations were valid only if they followed a matrix of the correct shape.

Mark awarded = 0 out of 1
Total mark awarded = 0 out of 3

Question 13

Mark scheme

13 (a) 17 1

2—-x x-2

oe 2 C1 for

oe

(b)

Bl for 2%

Or M1 for x=2 -3y soi

Example candidate response — grade A
13 f(x)=2-3x
Find
(@) f(-5),
fesy= 23¢S) T
=+ 1S
= 1

a Answer f(—=5) = l_’ mn
(b) £'(x).
Yyz a-3»n

tj..a-:?\.
3
“Y(n)=*2A=2
£ :

A-3
Ai0ar: £ ™ i [2]
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Examiner comment — grade A
(a) The working shows the accurate substitution and subsequent evaluation.

Mark awarded = 1 out of 1
(b) A good start is made by introducing y into the equation. The strategy adopted, solving the equation for
xin terms of y, is correct. A sign error is made, possibly because two steps are attempted at the same

time. Interchanging x and y at the end rounds the method off.

Mark awarded = 1 out of 2
Total mark awarded = 2 out of 3

Example candidate response — grade C
13 flx)=2-3x
Find

(@) £(=5),
=\ fGS) =2
> L= 2-30E S)

—14§
Answer f(=5)= _\?) (1]
) £'(x).
e
\3 _ X%
o w270

= 29
-
~ \_\ )
Noew sepldce ) A L T, V)
= —)'%1 Answer £7'(x) = ':3'.‘? [2]

Examiner comment — grade C
(a) The substitution is correct. The product of two negative integers should be positive.

Mark awarded = 0 out of 1

(b) This work is clearly set out and fully explained. Any problems with negative numbers are avoided by
transposing the expression and solving for x rather than —x.

Mark awarded = 2 out of 2
Total mark awarded = 2 out of 3
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Example candidate response — grade E
13 f(x)=2-3x
Find
@ f(-3),
2. 3(%)

2 - (-1%)
a3

Answer £(—5) = e — [1]

b) f'(x).
4 = L= J

24~ 3w

. Jk
Answer £71(x) = ... e T [2]

Examiner comment — grade E

(a) This solution shows the correct substitution and accurate evaluation of the product of two negative
numbers.

Mark awarded = 1 out of 1

(b) A correct start. There is a clear indication that this equation must be rearranged. The rearrangement,
however, is incorrect. There is no final attempt to interchange x and y.

Mark awarded = 0 out of 2
Total mark awarded = 1 out of 3
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Question 14
Mark scheme
14 (a) 35.5 1
(b) 118 2 B1 for use of 34.5 and 24.5

Example candidate response — grade A

14 A rectangular garden has length 35 metres and width 25 metres.
These distances are measured correct to the nearest metre.

(a) Write down the upper bound of the length of the garden.

Q‘a&”‘ Lm&ob'\&= AN

18w~
x0-X :
3S ANSWEE +oociiviviiess 3 g'gw“ .......... m [1]
1 !
(b) Work out the lower bound of the perimeter of the garden. [ B § ij“%:v
\ owex bml}\ _ il ’DM
k.= 3Y4.C 696 646
Ukt = 24.§ '6. 9
e AR
a4 .S X BLTHIMENNC| Ty

ta.o ¥ 4q. o
- \\% WA Answer ; “% Javossi m [2]

Examiner comment — grade A

(a) The candidate shows clearly how the relevant upper bound is obtained.
Mark awarded = 1 out of 1
(b) Both ideas, lower bound and perimeter, are clearly shown in the working.

Mark awarded = 2 out of 2
Total mark awarded = 3 out of 3

38 Cambridge O,Level Mathematics (Syllabus D) 4024



Example candidate response — grade C

&<
14 A rectangular garden has length 33 metres and jyidth 25 metres. 3\

These-distances are measured correct to the nearest metre.

(a) Write down the uppérbound of that:ggth of the garden. Iy
a6+ L.

=255 nAE ey
?}Q_»‘\'O =% ANSWEY .uvvevrrvrrenns 5 Q: ..................... ST (1]
; .

(b) Work out the lower bound of the perimeter of the garden. -~ .
25005 = IS <
LB osE = &

Lxuo =
248 A2 S

€3S, _?:S‘

Answer

Examiner comment — grade C

(a) The first step takes the appropriate quantity and indicates both upper and lower bounds. The correct
one is chosen for the final answer.

Mark awarded = 1 out of 1

(b) The correct lower bounds are chosen as required in this part. The answer given is the lower bound of
the area.

Mark awarded = 1 out of 2
Total mark awarded = 2 out of 3
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Example candidate response — grade E

14 A rectangular-garden has lerigth 35 metres and width 25 metres.
These distances are measured correct to the nearest metre.

(a) Write down the upper bound of the length of the garden.

35 to05
L-I.PP@ =358 .5
Bowd Answer ......... 35 =) m [1]
(b) Work outthe lower bound of the perimeter of the garden. Ya 5 :
- 'f' "
= G :
Z o’
> ;

Answer 66 5 m [2]

Examiner comment — grade E

(a) The upper bound is correct.
Mark awarded = 1 out of 1

(b) A value for the semi—perimeter is calculated first, and then adjusted. This is an incorrect approach.

Mark awarded = 0 out of 2
Total mark awarded = 1 out of 3
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Question 15
Mark scheme
15 (a) 0.5 1
(b) x=1 2 FT their gradient in y = mx + 1
y=0.5x + loe B1 for one correct
Or B1 for both x =1 and y = 0.5x + [ soi

Example candidate response — grade A

15
YA
5
4
L
3
X
14}
X
0 2 3 4 5
ind dient of the line L i B SR =
(a) Find the gradient of the line L. > T 2
(S~y2) (4,3
i, - \
™ H Answer /‘l ............ M
'1.-;.- - \
(b) The shaded region on the diagram is defined by three inequalities.
One of theseis x+y<4 ((S,..';_ "L%‘"L
; . = 2 2
Write down the-other two inequalities. 2 "b NI e
= W
A7\ s ry W
A
-~ = C et
o 2 o Answer NLZL \
— = Lo ‘2— = e M
2 a ‘8 /A 2]
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Examiner comment — grade A

(a) The candidate obtains the coordinates of two points on the line by reading the grid carefully. The
correct gradient is found.

Mark awarded = 1 out of 1

(b) The candidate finds one of the inequalities readily. There is an attempt to form the equation of the line
L to find the other inequality. The candidate is looking to relate y— 2 and x — 2 to the gradient
y—2 _1

15. Setting up the equation in the form =7 — 7 Mmay have helped to maintain accuracy in the
resulting algebra.

Mark awarded = 1 out of 2

Total mark awarded = 2 out of 3
Example candidate response — grade C
15

YA
5

(a) Eind the gradient of the line L. «f2
l L\ 2 %} LD, \)

1-% _ |
_.6:‘_':\ i /;/g‘,’ Answer éo.g [1]

(b) The shaded region on the diagram is defined by three inequalities.
One of theseis x+y<4.

Write down the other two inequalities.
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Examiner comment — grade C

(a) This candidate forms the differences in y and x so that both are negative. The division is correctly
resolved.

Mark awarded = 1 out of 1

(b) A correct equation is stated but the related inequality is not given. There is no working given to show
why x+y< 0.5, or possibly 4.5,is given as a possible answer.

Mark awarded = 0 out of 2
Total mark awarded = 1 out of 3

Example candidate response — grade E
15

x| &

Fess

(a) Find the gradient of the line L.
Ao =K, A4

9> Y,

(b) The shaded region on the diagram is defined by three inequalities.
One of these is x+y<4.

B R N e ) SO P Ao et o [1]

Write down the other two inequalities.

................................
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Examiner comment — grade E

(a) The general formula for a gradient using coordinates shows the difference in x divided by the difference
in y. No values of xand y are substituted.

Mark awarded = 0 out of 1

(b) The equation x = 1 is seen to be relevant, but the associated inequality is not given. y < 2 is not
relevant to the given region.

Mark awarded = 0 out of 2
Total mark awarded = 1 out of 3

Question 16
Mark scheme
16 (a) 40 1
(b) 56.25 I
(¢) (i) | 225 1
(ii) | 400 I
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Example candidate response — grade A

16 (a) Dwayne buysa camera for $90. - ‘ )360‘
He sells the camera for $126. \x\ k 5 _%__g_%@?)_ 2069
Calcylatc his percentage profit. _‘fe_’__' ‘5 M ..\ :.5— AN
\2.6 -0 >3k "‘?"E-Jv‘g. “«13% ’4
. a) o " .l
. 3460 AIBS T L
28, ¥ieB 6 Py topr
\- 6 \ 'An.s"wer Un-¥ LM % [1]

- 3.-9_".?‘: - H l “ %‘I
(b) The price of a computer was $375.
In a sale, the price was reduced by 15%.

L
Calculate the reduction in the price of the computer. ﬁ?a 1 s
’-"'-E'S-
$'}7"7 < YoloNE g 1 §<
4 g..‘ M .
0 @ %
- 2| 87§ A28 |
o0 ﬁ f)— e?.)l LeTS 2 3l§nswer $%l%‘?§ ............. m
(¢) The exchange rate betweenm dollars is €1 = §1.25 a4 3
: NI Aef 8T e
(i) Convert €180 to dollars. ﬁ X %- )ASK —_’_1_’
£\ ¢ 1.2€C =) -
Rge w®
S ~
N~ \€0 ¥ \< Answer $1'7’S ........................ [1
=$ ASGTB | 6b
(i) Convert $500 to euros. oo o C00o00 5ot
- e—eris
L 4128 b€ }};% \
" $ coO
- €00
[-LS A = s 2 OO Answer €. d QD ressresssmmssssons [1]

- "’_,g_?%mg
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Examiner comment — grade A

(a) The actual profit is correct. The percentage profit needs to be evaluated with reference to the cost
price, not the selling price.

Mark awarded = 0 out of 1

(b) Tackled in this form, the calculation requires the subtraction $(375 — 318.75) in order to answer the
guestion set. It was expected that candidates would calculate 15% of $375 directly.

Mark awarded = 0 out of 1

(¢) (i) The candidate evaluates the required multiplication by using appropriate fraction technigues.
(ii) Similarly with the division required for this calculation.

Mark awarded = 2 out of 2
Total mark awarded = 2 out of 4
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Example candidate response — grade C

A o
=
16 (a) Dwayne buys a camera for $90. /?@ZOO
He sells the camera for $126. W
: 3 ;51395
Calculate his percentage profit.

\\
Cﬂ{ﬂé JUa% \6¢ o
~'ke -*:%%%; b 9*#
\% O\/F\l——"gf \ Answer ................ é\

ageot T % [1]
(b) The price of a computer was $375. 9
2 : ) “
In a sale, the price was réduced by 15%. /QX " - :g
Calculate the reduction in the price of the computer. 2 ,k,\g _‘_32 =
H©s_ o o e~ = s
FApres e 2 o o
~o \
SIS e o "t
3350 s+
e PAT ) '
ea 39
e o) =P
(¢) The exchange rate between euro$ and dollars is €1 = $1.25 .
(i) Convert €180 to dollars.
25
Zo ¥ % N
Q2583675 [ E"f

722 Answer §.. 5 [1]

(ii) Convert $500.to euros.
SM%WS Coowelds
S T 83
2SS o o
o oK .
-‘\—;-_-g'%‘i‘ Answer €........... 6.15 ................................... [1]
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Paper 1

Examiner comment — grade C

(a) Together with other possibilities, the cost price and selling price are shown in a correct relationship.
This is correctly evaluated as 140% but crossed out. It could have led to the correct answer. It is not
immediately clear where the 61 given as the answer has come from.

Mark awarded = 0 out of 1

(b) There is a clear calculation showing 15% of $425. Perhaps this is the 61 that appears in the answer
space to part (a). When using $375, the calculations involving 15% are incorrect. It seems that the
ideas and data of parts (a) and (b) have got mixed up.

Mark awarded = 0 out of 1

(¢) (i) The correct multiplication is found.
(ii) Multiplication is used again when division was required.

Mark awarded = 1 out of 2
Total mark awarded = 1 out of 4
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Example candidate response — grade E

16 (a) Dwayne buys a camera for $90,
He sells the camera for $126.

Catculate his percentage profit,
\R 42436~ w(ogf
2 97

\QQ % [1]

ANSWEE oreevreerereresississnes

(b) The price of a computer was $375,
In a sale, the pricc was reduced by 15%.

Calculate the reduction in the price of the computer.

L85355 ied = a5 x16V £3600
5
HBe

Q560 ~3TO = 0B
ANSWET § iiiiicismeesmmsnsnssisssissssrsiassnssisesessonvriton #11]

(¢) The exchange rate between euros and dollars is €1 =$1.25 .

(i) Convert €180 to dollars,

= 1%Q X128 = 3XBO
o0 'O
= 1@ X 28
\oR Answer $ %?"g (1]

----------

(i) Convert $500 to euros.

Bsoox| =0U0

Answer €.......... 60—0 ..... wee [11

Examiner comment — grade E

(a) To complete the task given, 100% should be deducted.
Mark awarded = 0 out of 1

(b) 'Reduced by’ seems to have been interpreted as ‘divided by’
Mark awarded = 0 out of 1

(¢) (i) A correct approach with incorrect arithmetic.
(if) There is a misread of figures and an incorrect operation.

Mark awarded = 0 out of 2
Total mark awarded = 0 out of 4
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Question 17

Mark scheme

3
17 (a) (J 1

b L9 I
(b) 0 1

(c) Correct enlargement, 2 B1 for two vertices corrector for correct size
vertices (-1, 2), (1, 2), (1, 6) and correct orientation

Example candidate response — grade A
17 The diagram shows triangles 4, B and C.

~——
\
-

S b =5 4 D wd = 8

(8]

(a) Triangle 4 can be mapped onto triangle B by a translation.

Write down the column vector for the translation.

.
Answer ( \ ) [1]

(b) Find the matrix representing the transformation that maps triangle A4 onto triangle .

v & \e o~
L;T)b") ()" (3)"))3/%“”1‘ (o-\ 0
i .,(/L)\j L,ﬂ)}\) (%) 24" (| O

(¢) Triangle 4 is mapped onto triangle D by an enlargement. scale factor 2. centre (5,0).

Draw and label triangle D. 12]
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Examiner comment — grade A

(a) The vector notation for translation is well understood.
Mark awarded = 1 out of 1

(b) By writing down both sets of coordinates, the candidate clearly realises that the number -1 is
significant. Relying, perhaps, on memory to produce the final result proves unreliable. There is
evidence that the candidate has realised that the transformation is a reflection. A practical method
would then have been to reflect the two base vectors in the y—axis.

Mark awarded = 0 out of 1
(¢) The candidate has used the information given to construct the triangle D.

Mark awarded = 2 out of 2
Total mark awarded = 3 out of 4
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Example candidate response — grade C

17 The diagram shows triangles A, B and C.

Y
7
\
\
AN
e Lo N
| :‘Q\ B
> S
\-]C\’\ | :\\\k
-7 -6 -5 4 -3 2 - 0 1 2 3 4 5 6 }I-.t

(a) Triangle A can be mapped onto triangle B by a translation.

Write down the column vector for the translation.

Answer

S

(b) Find the matrix representing the transformation that maps triangle 4 onto triangle C.

Answer ( 3ﬂ (1

L =z O

Cn

(c) Triangle A is mapped onto triangle D by an enlargement, scale factor 2, centre (5,0),
nd label le D 5 ] 1 t N ZL
i » VX -" ~ L [2
Draw and label triangle :;R,»'o :'7’:'6 - w2
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Examiner comment — grade C

(a) Ideas of translation are clear
Mark awarded = 1 out of 1

(b) The candidate attempts a long method to obtain the required matrix. The initial statement of the
method is correct, but the subsequent matrix multiplication leads to some incorrect equations. Using
base vectors would have been the method to apply here.

Mark awarded = 0 out of 1

(¢) Had the third construction line been longer, all three vertices of triangle D may have been located
correctly.

Mark awarded = 1 out of 2
Total mark awarded = 2 out of 4

Example candidate response — grade E

17 The diagram shows triangles A, Band C.

YA

i Il 45 A od A

(a) Triangle A can be mapped onto triangle B by a translation.

Write down the column vector for the translation.

A 8 |
nswer 2 [1]

(b) Find the matrix representing the transformation that maps triangle 4 onto triangle .
% -3
[0
9 4 c)
[ R ° Answer

(¢) Triangle A is mapped onto triangle D by an enlargement, scale factor 2. centre (5.0).

(1]

B
o

Draw and label triangle D. 12]
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Paper 1

Examiner comment — grade E

(a) The answer given is a column vector and could be a translation. The entries do not relate to the

triangles given in the diagram.

Mark awarded = 0 out of 1

(b) The working indicates some attempt to combine column vectors. There is no link with the

transformation that maps triangle A onto triangle C.

Mark awarded = 0 out of 1

(¢) Some understanding of enlargement is shown, but the significance of the scale factor and centre are

not appreciated.

Mark awarded = 0 out of 2
Total mark awarded = 0 out of 4

Question 18
Mark scheme
18 (a) 135 |
(b) (i) | 165 IFT
(ii) | 24 cao 2

FT 300 — their (a)

M1 for 360 + (180 — their 165)
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Example candidate response — grade A

18 (a) Find the size of the interior angle of a regular octagon.

360 =\Yy¢§
& =1
S+ a8 = (3¢ °  Answer DS, B

(b) A regular octagon, an equilateral triangle and a regular n-sided polygon fit together at a point.

octagon

\d
(i) An interior angle of the regular #-sided polygon is a°.

Find a.

1830 - ¢o

5

360~ Céo*—-t%gs e
280-\14< - (¢S ° Answer a= lQ‘S- [1]

(ii) Find the value of n.

("
&5~ x2¢0
145713

3"(13@

TR 3Y

12 Answer n= .. [2]

Examiner comment — grade A

(a) An accurate approach by way of the external angle of the regular octagon.
Mark awarded = 1 out of 1

(b) (i) This candidate works out the angle of the equilateral triangle, and then sets out clearly the relevant
expression based on the sum of the angles at a point.
(ii) The candidate now needs to take 165° as the starting point and revisit the procedure seen in part

(a) to work back to the required number of sides. It is not clear here what the candidate had in

mind by forming the ratio % and evaluating a proportion of 360°.

Mark awarded = 1 out of 3
Total mark awarded = 2 out of 4
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Paper 1

Example candidate response — grade C

18 (a) Find the size of the interior dngle of a regular octagon.

APV ccimsimisiins .\.3)0’ ; [1

N
2/'\3553 O

W\ @ ,
i)™ An interior angle of the regular n-sided polygon is a°.

L

Find a. f

Answer a= \q& [1]

(ii) Find the value of n.

22
R

ATSWEP % Giiiumiinrresinsiaiseisnnimssiiising [2]

Examiner comment — grade C

(a) This could be a near miss by memory or estimation. Either way, there is a need to understand the
basic principles behind the recognised formulae.

Mark awarded = 0 out of 1

(b) (i) The angle of the equilateral triangle and the idea of angles at a point have been used successfully.
(if) There is no indication of the thinking giving rise to this calculation. Again, probably a case for
understanding principles rather than remembering formulae.

Mark awarded = 1 out of 3
Total mark awarded = 1 out of 4
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Example candidate response — grade E

18 (a) Find the size of the interior angle of a regular octagon.

(n-2 )X\t
%-;;.\ﬁs _ bx\%e - \J—?bﬁé
e - %
Answer 80 ............... [1]

(b) A regular octagon, an equilateral triangle and a regular #-sided polygon fit together at a point.

octagon

(i) An interior angle of the regular n-sided polygon is a°.

Find a.

Answer a= \?)0 [1
(ii) Find the value of n.
(®-t )x\20
6 X\ O
Answer n= \,\ LK Y [2]

Examiner comment — grade E

(a) A correct formula is quoted. The substitution omits the brackets but the correct calculation survives. A
correct evaluation at this point would have gained the mark.

Mark awarded = 0 out of 1

(b) (i) The value obtained in the previous part is not related to the new situation. There is no reference to
angles at a point.
(ii) It is not clear what the candidate is hoping to achieve with this calculation.

Mark awarded = 0 out of 3
Total mark awarded = 0 out of 4
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Paper 1

Question 19

Mark scheme

19 (a) (i) |6 1
(i) | 3 1
16b° 6 2 : :
(b) s—or 16b°a 2 B1 for answer with 16 in numerator or for
4 two out of three terms algebraically correct
Or B1 for % or better seen
4b
Example candidate response — grade A
} @
19 (a) Evaluate GxE¥E6 é
@ Vz1e, =36 X6 —~F
Answer .. 'C ................................ [
(i) 161—16°. &+
W
75
{6 — | 1%
4
- ANSWEE ciiiiiivimisivisis } ................................... [n

3a*h ]_2
12ab*)

aA LT = _LLEE. >
_L&’_, } b%

(b) Simplify {

L‘ rd
b’% I e \ () (0.
A 3
—g ‘B b [ Lo
T s S [2]
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Paper 1

Examiner comment — grade A

(a)

(b)

(i) The working seems to suggest that the candidate had a good idea of the correct answer and was
verifying it.
(ii) The necessary theory of indices is well understood.

Mark awarded = 2 out of 2

The candidate adopts the most appropriate strategy here and successfully simplifies the expression

—3
inside the brackets, arriving at ai , which is equivalent to the expression shown in the scheme. In

dealing with the negative powers —3 and -2 at the same time in the next step, the resulting a?> and b®
have ended up in reverse positions in the final fraction.

Mark awarded = 1 out of 2
Total mark awarded = 3 out of 4

Example candidate response — grade C

19 (a) Evaluate
@ 3216,

%ﬂi) 1671

\Gxor
Answer ...... % ....... ———
. i 3a®b ]_2
. lify |——| .
(b) Simplify (120b4
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Paper 1

Examiner comment — grade C

(a) (i) A check seems to confirm to the candidate tha1t this is the correct result.
(ii) This solution seems to be an instance of 16 X 7 0. These were common errors.

Mark awarded = 1 out of 2

(b) This is correct as far as it goes, and clearly in the candidate’s view, it is now simpler than it was at the
start. There is a need to appreciate fully what ‘Simplify’ means in this context.

Mark awarded = 1 out of 2
Total mark awarded = 2 out of 4

Example candidate response — grade E

b4
19 by
19 (a) Evaluate L 19 215 ¢
@ W {
i V216, b \1
{'{’{‘ g I
by 4 3 3{
Answer ... é ...... SS—
i) 165 —16°.
3 %)
bWy > 4
=il
v 4/‘,;/««; e . 1]
o [3a% ]’2
(b) Simplify [—HIZab“
Ray
3ath
B3
2Lat b
Q q‘\ b'.'.
2yab®
Answer 9% LL ..... [2]
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Paper 1

Examiner comment — grade E

(a) (i) The significance of the trial calculations is not clear. They were probably not used.
1
(ii) The evaluation of 162 shows a good grasp of the theory of indices.

Mark awarded = 2 out of 2

(b) A correct adjustment is made in the change over from the power -2 to the power 2. The answer 24 is a
clear mistake, but if the candidate had simplified the terms in (a) and (b), some credit could have been
obtained.

Mark awarded = 0 out of 2
Total mark awarded = 2 out of 4

Question 20
Mark scheme
20 @ |- 1
25
(b) 10 2 B1 for any correct expression for one area
(c) 108 I'FT
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Paper 1

Example candidate response — grade A

20 The diagram shows the speed-time graph for 100 seconds of a car’s journey.

The car accelerates uniformly from a speed of v m/s to a speed of 3v m/s in 50 seconds.

It then continues at a constant speed.

3y

I
1
|
I
|
I
t
1
1
I
il
1

0 50
Time (¢ seconds)

—

e L S

(a) Find, in terms of v, the acceleration of the car in the first 50 seconds.

2V L Y
e 25
€0 Y
AT v Wi amssasinns m/s? [1]
(b) Th t Is 2500 metres during the 100 ds.
’ e;lcar ravels metres during the 100 seconds e e {'{ |
ind v. -
l go - % quv T
448 | w0V o
@‘\/ p
27 0
vz L Answer v= ? D [2]
(c¢) Find the speed of the car, in kilometres per hour, when =75,
P X3P 2
{ g 3 v &
7 25
-__..-—l_'-' pe
Lo & i PR 8- 1 km/h 1]
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Paper 1

Examiner comment — grade A

(a) The candidate reads the appropriate changes in speed and time from the graph and simplifies the ratio
required to express the acceleration.

Mark awarded = 1 out of 1

(b) The complete area under the speed-time graph is clearly divided into two rectangles and a triangle,
leading to the equation for the distance. This is solved accurately.

Mark awarded = 2 out of 2

(¢c) The speed required, 30 metres per second, is correctly converted to kilometres per hour by means of
the multiplying factor %68

Mark awarded = 1 out of 1
Total mark awarded = 4 out of 4
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Paper 1

Example candidate response — grade C

20 The.diagram shows the speed-time graph for 100 seconds of a car’s journey.
The car accelerates uniformly from a speed.of v m/s to a speed of 3v m/s in 50 seconds.
It then continues at'a constant speed.

P i RN ———

0 50
Time (¢ seconds)

—

(a) Find, in terms of v, the accieleration of the car in the first 50 seconds.
V-3V LAY

<5
SO 25

v=2 S i — 0

Answer

(b) The car travels 2500 metres during the 100 seconds.

Find v. N — LS
S \o

e -2

Answer v= zfé’ r)'“c" srenssssenses [2]

(¢) Find the speed of the car, in kilometres-per hour, when £ = 75. ,553:5_, 4 C
Lpeed = dAstance ' ng v
i, O \ O
0 -
\

;é‘?; -

Answer ....... . km/h [1]
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Paper 1

Examiner comment — grade C

(a) The general idea of gradient is clear, but this needs to be related to the situation as given in the graph.
Mark awarded = 0 out of 1

(b) No account is taken of the area under the speed-time graph.

Mark awarded = 0 out of 2

(c) Again, the situation described by the graph is not taken into account. The graph shows that the speed
required is 3v.

Mark awarded = 0 out of 1
Total mark awarded = 0 out of 4
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Paper 1

Example candidate response — grade E
20 The diagram shows the speed-time graph for 100 seconds of a car’s journey.

The car accelerates uniformly from a speed of v m/s-to a-speed of 3v m/s in 50 seconds.
It then continues at a constant speed.

Wheasaeuawws

P00 S ————

0 50
Time (¢ seconds)

(a) Find, in terms of v, the acceleration of the car in the first 50 seconds.

v o— W __"v‘_’/_.7='3“"l-"

t

AREWEP ..iiiiiiiiiniiciiiisiisissiesssssessssssseses

(b) The car travels 2500 metres during the 100 seconds.

Find v.

D See
=3

Answer v= ol S ssnensnssesalsnnnannen

(¢) Find the speed of the car, inkilometres per hour, when = 75.

\@- 75

Answer
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Paper 1

Examiner comment — grade E

(a) The working indicates that the candidate is looking for the change of speed with respect to time. An
accurate reading of the graph would have given 3v — v. This candidate goes on to assume that an
equation had to be solved at this point. This was a common error.

Mark awarded = 0 out of 1

(b) This was a common wrong answer. The area under the speed-time graph has been ignored.
Mark awarded = 0 out of 2

(¢) A correct conversion using 3 x 25 would have gained this mark. As it is, no working is shown.

Mark awarded = 0 out of 1
Total mark awarded = 0 out of 3

Question 21
Mark scheme
21 (a) T 139 correctly completed 1
a _J_'}_'J_
10°9°9°9 A
b 6| — 1
(b) () 5
(i) L ET: 2 B1 for El~cuc FT
15 90
Or M1 for i><z+l><3
10 9 10 9
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Paper 1

Example candidate response — grade A

21 Luis has 3 black pens and 7 red pens in a case.
He takes two pens from the case at random without replacement.

(a) Complete the tree diagram to show the possible outcomes and their probabilities.

First pen Second pen
2 black
9
3 black
10

red

black
_7/\«0 red
red
(1]
(b) Find, as a fraction in its lowest terms, the probability that
(i) Luis takes two black pens,
O a
- g % T !
5 0 AW sivcniciciiviisaiiflonihe g- .................. (1]
(ii) Luis takes two different coloured pens.
257
RV R | e
o 7 1 d 3\1 a1y
I . - &
%’6 20 Q0 Answer ;Z/le/ veenes 2]
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Paper 1

Examiner comment — grade A

(a)

(b)

The tree diagram is completed correctly. Some of the probabilities are simplified. In this case, the new
fractions are clear, but occasionally this can result in candidates misreading their figures in later parts of
the question.

Mark awarded = 1 out of 1

(i) The required probability is found and expressed as a fraction in its lowest terms.
(ii) The method shown for the required probability is correct, but a mistake occurs in combining the

fractions. Perhaps if the probability shown on the tree had been left as % this error may have
been avoided.

Mark awarded = 2 out of 3
Total mark awarded = 3 out of 4
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Example candidate response — grade C

21 Luis has 3 black pens and 7 red pens in a case.
He takes two pens from the case at random without replacement.

(a) Complete the tree diagram to show the possible outcomes and their probabilities.

First pen Second pen
% black
3 black
10
red
black
e red
\o
red
(b) Find, as a fraction in its lowest terms, the probability that
(i) Luis takes two black pens,
342 -4k
o 4 Ao é,
Answer ... m... T Teetssisstissisnssriissninesersie

(i)) Luis takes two different coloured pens.

243 , 2ot
\o \o """'\'_H
o%

AHSWEF vvvveeerennns \ o S
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Examiner comment — grade C

(a)

(b)

The tree diagram is completed correctly. The probabilities are left in an unsimplified form.
Mark awarded = 1 out of 1

(i) This combined event is understood.
(i) The working does not show the appropriate theory for this combined event.

Mark awarded = 1 out of 3
Total mark awarded = 2 out of 4

Example candidate response — grade E

21 Luis has 3 black pens-and 7 red pens in a case.

He takes two pens from the case at random without replacement.

(a) Complete the tree diagram to show the possible outcomes and their probabilities.

First pen Second pen
2 black
9
& black
10
red
black
1 red
\O
red

(b) Find, as a fraction.in its lowest terms, the probability that

(i) Luis takes two black pens,

;‘yx}_

_——

\© /Q\’} Dlﬁ

Aﬂ.ﬂl’e." ------------------------ .03 -@n-uuunun-unun-uu

(ii) Luis takes two different coloured pens.

. 3 2\

W T 9B \oo
=%
ANSWEI ssiisinsissisvissssnivin, \ N

(1]

[1]
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Paper 1

Examiner comment — grade E

(a) The probabilities for the second pen are expressed in ninths, but the number of pens of each colour
remaining at each stage, are incorrect.

Mark awarded = 0 out of 1

(b) (i) The situation regarding two black pens is interpreted correctly.
(ii) The candidate chooses two probabilities from the branches dealing with the first pen only. Parts
(a) and (b) together seem to indicate that the sequence of events implied by a tree diagram is not
fully appreciated.

Mark awarded = 1 out of 3
Total mark awarded = 1 out of 4
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Paper 1

Question 22

Mark scheme

2 B1 for Y15% —12°

B1 for 0.5 x their 9 x 12
B1 for (their 9)*+12°

22 (a) 9

(b) 279 2FT

Example candidate response — grade A

22 Shape ABCDEFG:is made from two squares and a right-angled triangle.
AB=15¢cmand BC= 12cm.

(a) Find the length AG. i 7
2 = %\ \ c ¥\

. *
K =6 xf X@v:{{?{i v S\ Y

¥ (D7
1$)*: B+t g = g
225 = B X “4“‘ Ae 2 AG> A a -
22 $ ~1MY =™ ABSWRY <cvcvisviiiin em [2]
(b) Find-the-total area of the shape. v
+
Az Lxb An Lo orW ﬁfl;\gq
} -—
:\')—\(‘\L = X ’\Kkﬁxq :%\ _
= ¢ %9 Tolod Aven >RSI
VM ; S g
7\
./%70{‘ ANSWer ... L1 em? [2]
r
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Paper 1

Examiner comment — grade A
(a) The properties of the square are used effectively to reach the correct answer via Pythagoras’s theorem.

Mark awarded = 2 out of 2

(b) The total area of the shape is clearly given as the sum of two squares and a triangle.

Mark awarded = 2 out of 2
Total mark awarded = 4 out of 4

Example candidate response — grade C

22 Shape ABCDEFG is made from two squarcs and a right-angled tr:angle
AB=15cmand BC=12cm.

l... 2 2 G '] ) (-2
/
/

I 15, 1 \2 . ! E(
/é 4 1 LY ¢ o
)({‘(é(% &X jfl.‘ x L
ok

B— E

5‘\.

7

(a) Find the length AG. Gl
L

Lom besavse [ls & half ©
”}/’u e Syuare That's 3

Answer A’ ! ~cm [2]

L g

(b) Find the total area of the shape

4? <[l Loxbrh t L
' ILMQ. T ,(((‘xiﬁ’-r x4
B -I“H’r ok U + 3€

Answer °2 'é © em? [2]
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Examiner comment — grade C

(a)

(b)

The candidate highlights the right angled triangle shown dotted in the diagram on the paper. This does
not lead the solution in the direction of Pythagoras’s theorem, however.

Mark awarded = 0 out of 2

The solution appreciates the fact that the given area consists of two squares. 1? X 15X 12 was a
common error for the triangular area.

Mark awarded = 1 out of 2
Total mark awarded = 1 out of 4

Example candidate response — grade E

22

Shape ABCDEFG is made from two squares and a right-angled triangle.
AB=15cmand BC= 12cm.

12 €
[z
1z D
(a) Find the length AG.
1S
= 8
Answer ...... 5 ......... cm [2]
(b) Find the total area of the shape.
Exp= VZx\2 = M4 v’
Lx b= 3x3=A4 -
- _ 2\
Lox b= .lé— x \S x> =90
2
ANSWEr covvrerrenn 2 H?b ........................... em? [2]
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Paper 1

Examiner comment — grade E
(a) This error was made occasionally. No account has been taken of the right angled triangle.

Mark awarded = 0 out of 2

(b) The solution takes account of the two squares. Using 15 in the formula for the area of a triangle was a
common error.

Mark awarded = 1 out of 2
Total mark awarded = 1 out of 4

Question 23

Mark scheme

23 (a) 2X° +9x+ 4 1
Tx+6
(b) ———— final answer 1
x(x+2)
(c) 2o0r-5 3 B2 for (x —2)}(x+ 5)(=0)
~3+/49
Or —_
2
B1 for x>+ 3x— 10 = 0 oe 3 term equation or
¥ +3x-10
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Example candidate response — grade A

23 (a) Expand and simplify (2x+ 1)(x+4).

2o (AAUY A ) (o U

Qa4 xnAY
ie Y
9\% & ‘1%‘\. Answer .. g—% ArC\.-K *H .............. m
(b) Write %+x 2 as a single fraction in its simplest form.,
> (%) UK 9w %6
WEAXY ) P AN
Y Un
Inye 1 % TUxS
N WD“% T RN, ' Wikt 22 0 AN (1]
© Solve 2=x+3. \
+,10
1O =2 (W&x3 ) < c
\®& = A1 \
W A HU - |O=0©
~A0= O
A Swe ot -
((%A—§) C%"ls »0
W = - Wn=2 Answer x= '"S_ OF o S 3]

Examiner comment — grade A

(a) The candidate shows how the expansion is obtained, and clearly understands that simplify means that
like terms have to be grouped together.

Mark awarded = 1 out of 1

(b) The fractions are correctly combined. The numerator is expanded and simplified by grouping like terms.
The candidate chooses to show the denominator as the sum of its terms rather than in factorised form.
This was considered to be equally acceptable.
Mark awarded = 1 out of 1

(c) The candidate finds the relevant quadratic equation, and solves it by factorisation.

Mark awarded = 3 out of 3
Total mark awarded =5 out of 5
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Paper 1

Example candidate response — grade C

23 (a) Expand and simplify (2x+ 1)(x+4).
924+
w18
< WP | g gar

Answer ... A0

o T Gory o | 2l ol @uﬂ)@zﬁg

(b) Write %+ = j_ 5 asa single fraction in its simplest form.
Bt +AN N
_% qpﬂ_
- gt b
= 3>

(¢) Solve %=x+3.
\ o =B xS

> \o -9l

< [1]

:> \ B oA E%- 2 Answer x= ..[. 2.—?(,), or . C3f3>

Examiner comment — grade C

(a) The required expansion and simplification is shown. There is no need to continue working beyond this

point.

Mark awarded = 1 out of 1

(b) The numerator of the combined fraction is formed, but the denominator is never established.

Mark awarded = 0 out of 1
(¢) Inremoving fractions, 10 and x? are reached, but not 3x This was a common error.

Mark awarded = 0 out of 3
Total mark awarded = 1 out of 5
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Example candidate response — grade E

23 (a) Expand and simplify (2x+ 1)(x+4).
= Qutf En4An+Y
- nr+QutY

..............................................................

o 3 4
(b) Write ?‘E+x+2

as a single fraction in its simplest form.

X3 +n+2(4 ) _ 3w A4 w+ &

T a(w4+a) Lt a RV =
= 4n +8Y
Y 4
UrtY
ANSWer ..o 5 'y ST e Sb[l]
(¢) Solve %=x+3 . @)ﬁ @ 3’;’
10 =H(n A+3) %’gi 2 f
0= Ur -3 ’7%—@ 2B
(0 ~3 =n?* ® %

Paper 1

=D 6% 76

Answer x= 9{)6 or 9’6

Examiner comment — grade E

(a) The solution demonstrates that the demand, expand and simplify, is fully understood.
Mark awarded = 1 out of 1

(b) A correct common denominator is found. However, the candidate attempts to combine the two
fractions incorrectly. Thereafter, there are incorrect ideas of multiplication and cancelling.

Mark awarded = 0 out of 1
(c) After a correct transposition containing brackets, the three term quadratic expression is not retained.

Mark awarded = 0 out of 3
Total mark awarded = 1 out of 5
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Paper 1

80

Question 24

Mark scheme

24 (a)

(b)
(c)

Correct frequency polygons drawn

1<tr=1.5

Correct  comment(s) making a
comparison of times between girls and
boys.

Consisting of these marks which can be
awarded singly:

B1 for linear scale up to 8 on frequency axis
B1 for plots at correct heights

B1 for plotting their points at centre of
interval and joined with ruled lines

E.g. The mode for the boys is higher than the
mode for the girls

The range of times was longer for boys than
for girls.

Most girls spent between | and 2 hours, but
boys times more evenly spread between 0
and 3 hours
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Paper 1

Example candidate response — grade A

24 Some students were asked how long they had each spent doing homework the day before.
The results are summarised in the table.

Time (thours) | 0<1<05[05<r<1|1<1<15[15<1<€2[2<1<25[25<1<3
Girls 0 5 8 6 0
Boys 3 3 4 5 3 2

(a) On the grid, draw a frequency polygon to represent this information for the girls and
another frequency polygon for the boys.

- ——
0 0.5 1 1.5 2 2.5 3
Time (7 hours)
[3]
(b) Write down the modal group for the girls.
Answer ... lé‘rnﬁlg ........................ [1]
(¢) Make a comment comparing the distribution of the times spent by the girls with the
times spent by the boys.
Answer

T\wgpwhtacarfl&xswxemw ..... Hae. .
\Q\ab@Sd'S ..... n
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Examiner comment — grade A

(a) Both graphs are clearly displayed on the same grid, so that comparisons between the distributions can
be made. A sensible scale is chosen in order to use the full grid. The one misplot of a height does not
affect the mark in this case.

Mark awarded = 3 out of 3
(b) The modal group for the girls is expressed correctly.
Mark awarded = 1 out of 1

(¢) The comment given here does not compare the distributions. The prompt given by the previous part of
the question to compare the modal groups for boys and girls is not taken up.

Mark awarded = 0 out of 1
Total mark awarded = 4 out of 5
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Example candidate response — grade C

The results are summarised in the table,

24 Some students were asked how long they had each spent doing homework the day before.

Time (7 hours)

0<1<05

05<r<|

1<t<15

1.5<1<2

2<1<25

25 <13

Girls

5

6

Boys

5

2

(a) On the grid, draw a frequency polygon to represent this information for the girls and
another frequency polygon for the boys.

\O
Frequency

A

T T T - RN Py

[ S -

Time (¢ hours)

(b) Write down the modal group for the girls.

Answer ....vinennn B,

(c) Make a comment comparing the distribution of the times spent by the girls with the
times spent by the boys.

Answer

Q‘i\ia'&m»*mce*me*c@bc P & e= [V ke 4
waslhma%e»vm«mqu&h#f(wfwﬂs,. ................ 0
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Paper 1

Examiner comment — grade C

(a) The scale is correctly, if unusually, indicated on the frequency axis. There are no points plotted. Bar
charts did not score any further marks.

Mark awarded = 1 out of 3

(b) A choice of answers is given here.
Mark awarded = 0 out of 0

(c) It was felt that statements such as ‘The girls spent more time than the boys’ were not strictly justified
by the information given. This candidate seems to be moving towards comparing the modes of the two

distributions.

Mark awarded = 0 out of 1
Total mark awarded = 1 out of 5
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Example candidate response — grade E

24 Some students were asked how long they had each spent doing homework the day before.
The results are summarised in the table.

Time(thours) | 0<1<05|05<1<1|1<I<I15|15<1€2|2<1<25(25<1<3
Girls 0 5 8 6 0 1
Boys 3 3 4 5 2

(a) On the grid. draw a frequency polygon to represent this information for the girls and
another frequency polygon for the boys.

A

|2

Frequency

Time (r hours)

(3]

(b) Write down the modal group for the girls.

A5 g Aws Answer 8 .......................................... 1]

(¢) Make a comment comparing the distribution of the times spent by the girls with the
times spent by the boys.

Answer
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Examiner comment — grade E

(a) The frequency axis is scaled correctly. There seems to have been an attempt here to combine two
graphs into one.

Mark awarded = 1 out of 3

(b) The mode has been stated rather than the modal interval.

Mark awarded = 0 out of 1

(c) This may have been an attempt to compare the modes of the two distributions. To be accepted as
such, greater precision was expected.

Mark awarded = 0 out of 1
Total mark awarded =1 out of 5

Question 25

Mark scheme

25 (a)

(b)

(c)

2y+x)+@y+x)+(2y+10)+
(3x+5)=360

x=20,y=35

65 cao

B2 for one correct with supporting working
Or M1 for correct method to eliminate one
variable, condoning one arithmetic slip ,

Or correct substitution to obtain an equation
in one variable and

A1ft for correct evaluation to find the other
variable

Or

SC1 After 0 scored, for correct substitution
and evaluation to find the other variable
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Example candidate response — grade A
25 In quadrilateral ABCD

angle A = (2y +x)°
angle B= (3y +x)°
angle C=(2y + 10)°
angle D= (3x+5)°

(a) By finding the sum of the angles in the quadrilateral, show that 7y + 5x = 345.
Qxd-n—w.-r—?zb-t—x + 23 +lo+2x+5 =360-

734 Sa + 15 = 360
-.-ﬂffsga-_—%o—l?
'23+ G = BYUS [1]

(b) Given that angle 4 = 90° then 2y +x = 90.

Solve the simultaneous equations to find x and y.

Ty+5x =345
2y+ x=9
S(Q + % = 90) Q('%+M=qo.
= 2o +2 = 90
103\‘5‘«“ = Uso- € = 9020
a1y D ¥ o wbo”
= Ly
3y = \0
w Yo
U e Answer x= (639
v o y= A5 N £ )

(¢) Find the size of the smallest angle in the quadrilateral.

o(is)lo = 4o

Answer ... 9”9"’0’ ................................ [1]

Cambridge O Level Mathematics (Syllabus D) 4024

Paper 1

87



Paper 1

Examiner comment — grade A

(a) The sum of the four angles of the quadrilateral is clearly stated to be 360°. The required equation is
correctly derived.

Mark awarded = 1 out of 1

(b) Coefficients are equalised and one variable is correctly eliminated. Had this value been evaluated
correctly, full marks would have been obtained.

Mark awarded = 2 out of 3

(¢) This mark was awarded only for the correct answer of 65°. Notice that the question asked for the size
of the smallest angle. It was expected that the answer space would contain a numerical value.

Mark awarded = 0 out of 1
Total mark awarded = 3 out of 5
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Example candidate response — grade C

gﬁl"t\ ' “{\{

“h
25 In quadrilateral ABCD X5 \(56
( ) ? 0
angle 4 = (2y +x)°
angle B= (3y +x)° \ d?
angle C= (2y + 10)° l\%é I/{ﬂ X
angle D= (3x + 5)° "?7 /f?/ (/ 80
(a) By finding the sum of the angles in the quadrtlateral show th +5x = 345
(Q‘);;c:é e 40;‘] e} Yt=)

mgg % Lo oavl |

;V‘
PR
W 25 ° =15
x‘) Z - M
% 3 (b) Given that angle 4 = 90° then 2y+x = 90. '—] ( Msﬁf Qo
\ Solve the simultaneous equations to find x and y. ‘ o’ ﬁ]é"’:” & —

P> ¥
% Ty+ 5x = 345 “ \ % i
f? 2y+ x=90 60(// =5$ G{
rv\buv'“",ﬁ S wieh EQU% ”}'d ;}]
i 2.5 e
]%S 'l\g+5 -34S Oﬁ% __Ellf_s >4
6_,%“ @34— ~= Ao © o
\’J—Cf = —
® — &SS
/\0/ r% (j - Answer x= —'o‘ % (@)
3] Y = 55 y=.18S B3]

Be

(¢) Find the size of the smallest angle in the quadrilateral.

Answer . va)lﬁ &ﬁ ............... [n
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Paper 1

Examiner comment — grade C

(a) There is no reference to the angle sum of a quadrilateral.
Mark awarded = 0 out of 1

(b) Coefficients are correctly equalised, but an arithmetic error occurs along the way. The incorrect value
obtained for y is substituted back into one of the equations to obtain a correct follow through value for
X.
Mark awarded = 2 out of 3

(¢) The correct value of 65° was the only answer allowed at this stage.

Mark awarded = 0 out of 1
Total mark awarded = 2 out of 5
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Paper 1

Example candidate response — grade E

25 In quadrilateral ABCD
angle 4 = 2y +x)°
angle B= (3y+x)°
angle C = (2y+ 10)°
angle D= (3x+5)°

(a) By finding the sum of the angles in the quadrilateral, show that 7y + 5x = 345.
(?;«ém) C%a POy Hlo D) =
fétd* L A € %@U-E@E‘D-r%@ Ut SO~

-1
2R R TG e SN B UL
(b) Given that angle A 90° thea 2y +x g 3
Solve the simultaneous equations to findw and y. 0
v, = g EE S =
Ty + 5x = 345 S — IAS - o -
2y+ X = 90 .2)%:1. (OS— '.’ l{ q ] G" 0 - ! 1 g

= TS =BT ‘%ﬁ ?;5”] o B8 sy A
4 T

e@ Bﬁ’i")( =QoHu Y ' \l“ ’L?)) o .‘e‘q/. oAy

o 4SO .
- g U= J -('_;:‘;5’)4“ % 2 20 f
> T

T:0 f’* ‘7%5 9

n- 2_&-[&7@
COH +. = Answer x= ... % q/;(,

Tt S BUS

v-%)a = 1§ RS, . - Y 3]
(¢) Find the size of the smallest angle in the quadrllatcra{l._ : & :l.‘_r-"
ana—q:%h):%’{ls z Tlox+™ 3%13 -
A= 3US S REE = & "
= 2'-6—"\' ®z DM ’3;_,0’
2 (_&55\)\' - "3\'{5 Answer ..... e’t}‘/\\ | [1]'
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Examiner comment — grade E

(a) There is no statement that the sum of the angles should be 360°.
Mark awarded = 0 out of 1

(b) yis correctly obtained by eliminating x using appropriate multiples of each equation. The subtraction
used gave rise to two negative values which were correctly resolved. In attempting to evaluate x, a
correct substitution is made. But the final step uses division instead of subtraction.

Mark awarded = 2 out of 3
(¢c) The candidate appears to be attempting to solve some more equations at this point.

Mark awarded = 0 out of 1
Total mark awarded = 2 out of 5
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Paper 2

Paper 2

Question 1

Mark scheme

Question

Answers

Mark

Part marks

1 (a)

(b)

(c)
@ @)

(ii)

138 to 140

D marked at intersection of correct arcs

103°

P and Q marked at intersection of
perpendicular bisector and circle

249°

B1 for a correctly positioned D with one
correct construction arc or no correct arcs
Or, provided D to the west of AB

B1 for D on one correct arc

or radii 5 cm and 6 cm reversed with arcs
Or, provided D to the east of AB

B1 for D on intersection of two correct
construction arcs

Tolerance + 2°

B1 for perpendicular bisector of AC
minimum 3 c¢cm long

B1 for arcs radius 4.5 cm centre B, minimum
3 c¢cm long cumulatively

B1 for P and Q at correct positions

Tolerance + 2°
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Paper 2

Example candidate response — grade A

1 The scale drawing shows three airfields, 4, B and C, with B due north of 4.
The scale is 1em to 20km.

North
/
i
2
"
X
/‘
D
/
/
{r’
| L
A
(a) Find the actual distance between A and B.
Answer \Qpem i [T
T =

1 %20 = M0

94 Cambridge O,Level Mathematics (Syllabus D) 4024



Paper 2

(b) A beacon, D, is to the west of the line AB.
It is 100km from 4 and 120 km from B.

Construct the position of D on the scale drawing, 2]

(¢) Measure the bearing of C from B.

°
Answer ..1Q.3 [

(d) Anaircraft is

*  equidistant from 4 and C,

*  90km from B.
(i) By constructing suitable loci, mark on the diagram the two possible positions, P and O,
of the aircraft. (31
(ii) Given that the aircraft is east of the line 4B, find, by measuring, its bearing from C.
180 ¥S2
P °
Answer 12 2’ m
a * LoD W~
s 2 >

W = 6 CwA F’W % = G v FVM
22 A >
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Paper 2

Examiner comment — grade A

(a)

(b)

(c)

(d)

Candidates at this ability level rarely have any difficulty with this type of question.
Mark awarded = 1 out of 1

The candidate gave a clear and accurate answer. The arcs are easy to see and the intersection is clearly
labelled.

Mark awarded = 2 out of 2
An accurate answer showing that the candidate understands bearings.
Mark awarded = 1 out of 1

(i) This is an excellent response. All the construction arcs are clearly shown and the points Pand Q
clearly marked. Good candidates sometimes lose marks in this sort of question by constructing
one locus and then simply marking the required intersection points without drawing the second
locus. This candidate has very clearly given both loci.

Mark awarded = 3 out of 3

(i) A difficult part. Bearings in this quadrant are not generally well understood. This candidate did
understand what was required but lost the mark when adding 52/53 on to 180, giving the bearing
of the point A from C rather than that of Pfrom C.

Mark awarded = 0 out of 1
Total mark awarded = 7 out of 8
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Example candidate response — grade C

1 The scale drawing shows three airfields, A, B and C, with B due north of A.
The scale is 1cm to 20km.

G/ Tem o .
D ¥ o ~

N
v 4 \l\

A =

(a) Find the actual distance between 4 and B. |

]c"n‘\.. = 20KmnN -

Answer , ({0

']Ulms A
Az 7Y% 20

Cambridge O Level Mathematics (Syllabus D) 4024
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Paper 2

(b)

(©

@

A beacon, D, is to the west of the line 4B.
Itis 100km from A4 and 120km from B.

Construct the position of D on the scale drawing. (2]

Measure the bearing of C from B.

Cos 6= )18  p.cos gouz 16 8[4—&
95 e - . .«D-‘- Terrsgies - [1
- 340 ——7é Answer | .

An aircraft is
*  equidistant from 4.and C,
*  90km from B.

(i) By constructing suitable loci, mark onthe diagram the two possible positions, £ and 0,
of the aircraft. (3]

(ii) Given that the aircraft is east of the line AB, find, by measuring, its bearing from C.

....................... RS RR § |

Examiner comment — grade C

(a)

(b)

(c)

(d)

The candidate has no difficulty here, showing the length of the line AB and the calculation to find the
actual distance.

Mark awarded = 1 out of 1

Both marks are earned with clear arcs shown and the point D clearly labelled. This candidate avoided
the frequently seen errors made at this level of either finding the point to the East of the line A instead
of the West or reversing the 6cm and the 5em.

Mark awarded = 2 out of 2

The candidate chose to ‘calculate’ rather than ‘measure’ the bearing. This could have given the right
answer but the bearing given was that of B from C instead of C from B as the question required.

Mark awarded = 0 out of 1

(i) Thisis a good attempt. The candidate shows a good knowledge of loci, describing the full circle
around B and drawing an accurate perpendicular bisector of AC. Unfortunately this line is not long
enough and so although one point of intersection is found, the other is missed.

Mark awarded = 2 out of 3
(ii) The angle BCPis measured here and given as the bearing.

Mark awarded = 0 out of 1
Total mark awarded =5 out of 8
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Example candidate response — grade E

1 The scale drawing shows three airfields, 4, B and C, with B due north of A.
The scale is | cm to 20km.

North
/ S5
A \
{ '_%\ ]
o\ 1
( IRIBU .\". 1
\ j o
\ /
\_\ v
O
A ]
(a) Find the actual distance between 4 and B.
Tom: 20 km _yf__‘i_ e
Tom P Answer f lfD
7x 20
= U0 ki .
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Paper 2

(b) A beacon, D, is to the west of the line AB.
It is 100km from 4 and 120km from B.

Construct the position of D on the scale drawing. [2]

(¢) Measure the bearing of C from B.

Answer —— 1'80 1

(d) Anaircraft is
+  equidistant from 4 and C,
*  90km from B.

(i) By constructing suitable loci, mark on the diagram the two possible positions, P and 0,
of the aircraft. (3]

(ii) Given that the aircraft is east of the line 4B, find, by measuring, its bearing from C.

Answer ... 2700 [1]

Examiner comment — grade E
(a) A straightforward part, with the working shown and the correct answer given.

Mark awarded = 1 out of 1

(b) The candidate tries to locate the point D without using any construction arcs, and only gives a rough
indication of where the point should be. One mark could have been given if the point had been marked
accurately.

Mark awarded = 0 out of 2

(c) Ananswer of 180 suggests that the candidate has little idea of bearings. Many grade E candidates do
have difficulty with this topic but quite a number did manage this fairly straightforward part.

Mark awarded = 0 out of 1

(d) (i) A good understanding of loci is shown here with both the circle and the perpendicular bisector
drawn accurately, earning the first two marks. The candidate does not realise, however, that the
points of intersection of these loci are required, and places Pand Q at two apparently random
points on the bisector.

Mark awarded = 2 out of 3

(i) The answer here confirms that the candidate struggles with bearings. The 270 does not appear to
have any relationship to the points Por Q.

Mark awarded = 0 out of 1
Total mark awarded = 3 out of 8
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Question 2

Mark scheme

Paper 2

2

()

(b)

(©
(d)

(@

(ii)

97

4f+d
c=1),|——
( )1’ 5
x>2cao

(3 + 5x)(3 — 5x) oe

(8p — 3¢)(x —2y) oe seen isw

2 M1 for 4f = 6¢ — d or better

2 B1 for final answer {+or—} x * {+ or—} 2,
where * can be wrong inequality or equals
1 Must be integers

2 M1 for x(8p — 3¢) oe or — 2p(8p — 3¢q) oe
Or 8p(x—2y)oeor —3g(x—2y)oe
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Paper 2

Example candidate response — grade A

2 @ s=%rd

(i) Find f when ¢ =8 and d=—4.

(i) Express ¢ in terms of d and f.
Q = Ge*- 4
l-l

:) ‘-\(5-.16'-_"-&
:) e:.'*:‘-lc-\:-i

2Yero 4fad

(=3
2) oo Jated

—_—

(b) Solve 17—5x<2x+3.

Y1-Sxg2n+2
~Sh-2nw52-17 .
-FIrs=-lq,
“wg-7.
LU

=
-

(c) Factorise 9 —25x2.

Cambridge O,Level Mathematics (Syllabus D) 4024
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[
P T KRG, RN, N S on o SR .|
Answer Yoz F 2]
Answer .. ('—}*'Sm) Y0 [1]



(d) Factorise completely 8px -+ 6gy —3gx— 16py .
Epr-R gy~ Jqu-ptp
= Bew 5=‘,v- qe'ya%mFa
= p- 3-'?"\'2,
= Bpw—lbpy T bay =~ Sqw
= p 3p (v--?-wa'\i"3q(.“" Q—‘A'}
= (L— Q..a)(_s?—zq,')

Answer
(€) Solve 5x*+6x—13 =0.
Give your answers correct to two decimal places.
L=
La ez -13.
~ -~ c+)2e—als) (-2
2Cs)
= =6 ¥ 29¢ o
2Cs) o
= ~vfaae | -e-Taac¢
o \o

Answer x=.72.32

Cambridge O Level Mathematics (Syllabus D) 4024
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104

Examiner comment — grade A

(a)

(b)

(c)

(d)

(e)

(i) A straightforward start to the question and the candidate shows all the working.
(i) Again all the steps are clearly shown in exemplary fashion.

Mark awarded = 3 out of 3

Although the candidate shows every step in the working and clearly fully understands how to deal with
this type of inequality, the marks are lost with a slip at the last step when 14/7 is given as 7.

Mark awarded = 0 out of 2

The “difference of two squares’ idea poses no problems to most candidates at this level, the only errors
being slips.

Mark awarded = 1 out of 1
Again, a perfectly written out solution to this rather more difficult factorisation question.
Mark awarded = 2 out of 2

One mark is lost through a slip at the end of an otherwise perfect answer. The second solution is
written down as 1.20 when the correct value is 1.12(0).

Mark awarded = 3 out of 3
Total mark awarded =9 out of 12
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Example candidate response — grade C

2 (a) f= 6¢ 24- d

(i) Find f when ¢ = 8.and d =—4.
§ = ()" — (-w)
4
= 3gu +4 o o &
L

Answer az. [1

---------------------

(i) Express ¢ in terms of d and £,
f= bC*-d
S ™

7((:4) - 6tct-d
feu) +d = €C

F a
_5;_(_:[.?—.-‘-——&— - C o) (L‘)‘.“
[ Answer

(b) Solve 17-5x<2x+3.
17 =8 =2X %)

3 -2 ~§2-2x=0

T i

1y —F2 =0
I ':."-PDC
x =L
<+
w2 7 Answer xX=2 21
(¢) Factorise 9—25x.
3* =5 ot
2
3 —-(5@’- B
N2 Answer (% —-5‘1—) ................... [1]
£ i

(d) Factorise completely 8px+ 6gy—3gx— 16py .
S’P,x - (Gpg + 39, + 6w

Hp (22 — Uy) = 33,Ce*29) L _gy¥ (up-Ta)

(Do -Yy ) (Jc+g.j)
Qx"'_-t—q';,g - Ygx ~8y*

<'3‘-x’ - 8"14:- ‘- Anower 32X~ gyl (qP-@q,) (2]
( 25¢ -8Y)
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106

(e) Solve 5x*+6x—13=0.

Give your answers correct to two decimq{places.

az5, b=5L , t==13 wx —6tRAY S am6=R.2
. s} o
e -b LA BE=Yac -
- s 5= < VA2 a8 2A® =2.3)
x = -¢¥rfer —4B)
205D
~ = —6% J2ac
10
% -~ 65 1%
16

Examiner comments — grade C

(a)

(b)

(c)

(d)

(e)

(i) The candidate has no difficulty substituting the given values into the expression.
(ii) Again, a correct expression found with clear working shown.

This candidate has avoided the common error of getting as far as the last step and then suggesting
that the square root covers only the numerator of the expression.

Mark awarded = 3 out of 3

The candidate has treated this as an equation to solve and has produced x = 2 as the answer to gain
one mark. This is not an uncommon tactic, but candidates then usually try to give their final answer as
an inequality.

Mark awarded = 1 out of 2

This is a fairly common wrong answer with the candidates recognising that the difference of two
squares is involved but not knowing how to deal with it.

Mark awarded = 0 out of 1

The candidate has clearly got a good idea of what is involved here and has sorted out the two pairs, but
unfortunately then makes two errors and so doesn't pick up either mark. With the first pair the factor
4pis taken out but the extra 2 forgotten and then the second pair produces a sign error. If the candidate
had tried to multiply out the final expression the errors might well have been found and corrected.

Mark awarded = 0 out of 2
This is an excellently written out solution gaining full marks.

Mark awarded = 4 out of 4
Total mark awarded = 8 out of 12
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Example candidate response — grade E

6c> —d

2 (@ f=
(i) Fmdfwhen c=8and d=—4.

P bb (Y- b\@\\*— =)
1 PO .

(ii) Express ¢ in terms of d and f.
1= 6T -—Q‘*} C = 0%
WRR=6E _ ( W)
A -6
m:@ Answer %'d%?\

oooooo

(b) Solve 17—5x<2x+3.
T -y
3 -2 2 s S
e G |

At~ AU
"E: é" 2 é_ A Answer qég}.@"’;ém ..............

(

(¢) Factorise 9—25x%.
- e i
(35

L A-
Answer (% -hS (M")

Paper 2

e 1]

(d) Factorise complctely 8px + 6gy —3gx— 16py .

P Qocr by - 2v- )
ok W - A A\,

Answer ..

[2]

[2]

{1]

(2]
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108

(e) Solve 5x*+6x—13=0.

Give your answers correct to two decimal places..
- g’\&o\Q : : W= T.%J‘%‘(‘
T e e, =L <04
NevEh) Y(e) (1)
NS
A= thy be s

o

Answer k= '%""Sal.j.or %S“\\\‘ [4]

Examiner comment — grade E

(a) The candidate picks up the mark for part (i) but then makes the fairly common mistake of trying to
substitute the first answer (97) back into the given expression and attempting to solve the resulting
equation. In this case the candidate makes a further mistake and so fails to reach the answer 8, the
original value of ¢. A number of candidates do not appear to be familiar with the phrase ‘in terms of".

Mark awarded = 1 out of 3

(b) Very well answered — and the candidate even takes the final step of reversing the inequality to give x as
the subject. Many candidates did not take this final step.

Mark awarded = 2 out of 2
(c) Thisis avery common error at this level.
Mark awarded = 0 out of 1

(d) Even very strong candidates can find this type of factorisation tricky and this candidate is unable to
make a reasonable attempt.

Mark awarded = 0 out of 2

(e) The candidate recognises the need to use the quadratic formula but has only a hazy idea of what it is,
and then makes a number of subsequent errors. The need to find the square root of a negative value
is not a deterrent and the two answers are not corrected to two decimal places as required in the
question.

Mark awarded = 0 out of 4
Total mark awarded = 3 out of 12
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Question 3

Mark scheme

Paper 2

3

(@ @
(ii)

(b) ()

(i)

533.9(0) to 534

1760

3.75

402.5[0] or 403 or 402

2 M1 for 32 x 5.20 + 0.15 x 2450

3 M1 for 409.6 — 28 x 5.20 [= 264]
M1 for ‘their 264° + 0.15

2 SC1 for an answer of 28.75, 28.7, 28.8, 15,
3.7,3.8 0or 0.0375

920

2 M1 for —x 7
4+5+7)
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Example candidate response — grade A

3 (a) Mariam works in a shop.
She earns $5.20 per hour.
She also earns a bonus of 15% of the value of the items she sells in a week.

(i) In one week she works for 32 hours and sells items with a value of £2450.

Calculate Mariam’s total earnings for the weék.
32hrs ¥ S.20 = 160 -bY

tu3e x 1S = 3615
Q0.

Answer 8.2 50 eereeans
(i) In another week, Mariam worked for 28 hours and earned a total of $409.60 .

Calculate the value of the items she sold that week,

e I |
23 — U6Q k0 X XIS |, ey
2% x 5.20 = U4 ©0

Yo9-Lo -1yS.6

= LY
Answer §.... |:Fbo

(b) (i) Jack opens a bank account paying simple interest.
He pays in $800 and leaves it in the account for 4 years.
At the end of 4 years he closes the account and receives $920.

Calculate the pémentage rate of simple interest paid per year.

40 = &ooRk Y
180
= :_]_?__C) “00) Answer 2% 7-5 %
200 (U) ........ e AR,

(ii) Jack uses some of the $920 to pay for a holiday and a computer.
He saves the remainder.
The money is divided between the holiday, computer and savings in the ratio 4:5:7.

Calculate the amount he saves.

7 x920
16

Answer $ l-IO'Z y 5
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Paper 2

Examiner comment — grade A

(a)

(b)

(i) The candidate understands what is required but loses one of the two marks when 32 x 5.20 is
written down as 160.64. This is probably a mistake in transferring the correct value 166.40 from
the candidate’s calculator.

(i) This rather harder part has been completed successfully and full marks earned.

Mark awarded = 4 out of b

(i) The candidate makes the fairly common error of assuming that the interest is $920 rather than
$920 - $800. The subsequent answer of $28.75 is allowed one mark for correct working after the
initial mistake.

(if) This part proved to be reasonably straightforward and this candidate had no difficulty getting to the
correct answer.

Mark awarded = 3 out of 4
Total mark awarded =7 out of 9
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Paper 2

Example candidate response — grade C
3 (a) Mariam works in a shop.
She earns $5.20 per hour.
She also earns a bonus of 15% of the value-of the items she sells in a week.

(i) Inone week she works for 32 hours and sells items with a value ofj?’MSO.

Calculate Mariam’s total earnings for the week. 267 - x,
20 H\LY |66t
32 x$ ~ S339

Answer $ "_'“,\F???’ -1 [2]

(ii) In another week, Mariam worked for 28 hours and earned a total of $409.60 .

Calculate the value of the items she sold that week.

2%
@%xs-awﬂ%“
60

{ysTe 4 ISTafun ="

Yoq-eo ~143-6 =24
_na |STOFR=2EY-
&’Q(-fx—“‘goﬂ '3‘1‘L ' Answer: § i E)Q(' ................ 3]

(b) (i) Jack opens a bank account paying simple interest.
He pays in $800 and leaves it in the account for 4 years. P p:)"
At the end of 4 years he closes the account and receives $920.

Clioubitethe pecosneage tate o elinple foksrest paid per year.
FCooX L x U _ q2o
F 100 7
Ll s B %S,
S — % 2]

(ii) Jack uses some of the $920 to pay for a holiday and a computer.
He saves the remainder.

The money is divided between the holiday, computer and savings in the ratio 4 :.5:7.

Calculate the amount he saves. SQ%D - l"l‘.!'f'd'o =0
— 2630 -1
Hy =0 R =k,
X, g =7
?) 6%0 Answer SZ—Ié’O ................. [2]
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Paper 2

Examiner comment — grade C

(a) (i) This partis well answered with all the working clearly shown.
(ii) The candidate has made a good attempt here, getting as far as '15% of x = $264' but then being
unable to work out how to find the value of x, and resorting to finding 15% of 264. Getting to
264 and not being able to complete was fairly common. Some left this as their answer, others
multiplied by 1.15, as well as those who did the same as this candidate.

Mark awarded = 3 out of 5

(b) (i) The candidate gains the one mark for finding the rate of interest if the interest had been $920.
(if) Most candidates at this level found this part to be relatively easy but this candidate misunderstood

the question completely, assuming that the $920 is the amount saved and then working out the
imagined total.

Mark awarded = 1 out of 4
Total mark awarded =4 out of 9
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Paper 2

Example candidate response — grade E

3 (a) Mariam works in a shop.
She earns $5.20 per hour.
She also earns a bonus of 15% of the value of the items she sells in a week.

() In one week she works for 32 hours and sells items with a value of §2450.

Calculate Mariam’s total earnings for the week.
#x35.90% § 166.4
o % 2w - 347,
HW-362,0 = 20826
§208%,5 + ¢ 6.4 - § 04 .4 Answer $ 20229 . 2]

(ii) In another week, Mariam worked for 28 hours and earned a total of $409.60 .
Calculate the value of the items she sold that week.
%% §5-20" § Wi.¢
$409.60 - $ US. G- b 264

Answer §........ #q.:ﬁl...‘agq (3]

(b) (i) Jack opens a bank account paying simple interest.
He pays in $800 and leaves it in the account for 4 years,
At the end of 4 years he closes the account and receives $920.

Calculate the percentage rate of simple interest paid per year.

%—9 > 30/,

Answer ... % (2]

(i) Jack uses some of the $920 to pay for a holiday and a computer.
He saves the remainder.

The money is divided between the holiday, computer and savings in the ratio 4:5:7.

Calculate the amount he saves. ¥

T 190 - 4 4004

Answer $40;”; [2]
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Paper 2

Examiner comment — grade E

(a) (i) The candidate starts off correctly by finding the two individual amounts that make up the total
earnings that the question requires. Unfortunately the subsequent working shows that the idea of
hourly pay and bonus is not understood. Many other candidates also had difficulty with the idea
and a number thought that it was necessary to add on a further $2450.

(if) This candidate was one of many who got as far as $264 and then stopped.
Mark awarded = 1 out of 5

(b) (i) This candidate did recognise that the interest was $120 but then simply divided by the time (four
years).
(i) This part was well answered by the most concise method. Other candidates did not read the
question carefully enough and gave all three values. A small number divided $920 by 4, 5, and 7 to
get the apportionments.

Mark awarded = 2 out of 4
Total mark awarded = 3 out of 9

Question 4

Mark scheme

1
4 1) | = 1
(a) () 3
2 .
(ii) 3 1 After 0+0 allow B1 for 2/6 and 4/6
Or 0.33 and 0.66 or better
(b) (i) | 25 numbers completed correctly 1
18 .
ii) | (a) — oeisw
(ii) | (a) 30 1
8 .
(b) 30 o€ ISW 1 After 0+0+0 for (b),
[f all 36 used B1 for 18/36 and 10/36
If 35 used, B1 for 18/35 and 9/35
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Paper 2

Example candidate response — grade A
y Total
4 Absgocakonsix sdentical Belliienbersd 2, Y 4, 5, 6and 7. 4
(a) Aball is taken from the bag at random.
Find, as a fraction in its lowest terms, the probability that the number on the ball is
(i) amultiple of 3,
6 % Answer /5 [1

H-2
6 3

(b) Allsix balls are replaced in the bag.
Two balls are taken from the bag, one after the other, without replacement.
" The numbers on the two balls are added together.

(ii) prime.

(i) Complete this possibility diagram to show all the outcomes.

2
1213

3] 14

(1]
(i) Find the probability that the sum of the numbers is
@od 1@ _9 -3
20 15 9 -
ANBWEr  iiiiisiiiisaiens [1]
(b) less than 8. % L}
%o 5 4
Answer /’ 2. [
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Paper 2

Examiner comment — grade A

(a)

(b)

Two very straightforward probability questions which most candidates were able to complete
successfully. When marks were lost it was usually because the answers were not given in their lowest
terms. This candidate had no difficulty, showing the working stages (2/6 and 4/6) before the corrected
values.

Mark awarded = 2 out of 2

This appeared to be another straightforward question, but many candidates had difficulty understanding
what the question meant. In particular many either ignored or did not know how to respond to the
phrase ‘without replacement’. This candidate did not make clear what was intended in the possibility
diagram, and lost the first mark but then went on and showed that the idea of the question had been
understood by giving both answers in part (ii) correctly in their simplified form.

Mark awarded = 2 out of 3
Total mark awarded =4 out of 5
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Paper 2

Example candidate response — grade C

4  Abag contains six identical balls numbered _2_, ?-, 4, ?_, 6and7.
(a) A hball is taken from the bag at random.
Find, as a fraction in its lowest terms, the probability that the number on the ball is
(i) amultiple of 3,

PLED ':-(?—" ==
|
,‘6{3 Answer ... /23 SRS

(i) prime.

P LeﬁMnUM)z(LL) ‘-‘—3—3__ o
KS Answer /5

(b) All six balls are replaced in the bag.
Two balls are taken from the bag, one after the other, without replacement.
The numbers on the two balls are added together.

(i) Complete this possibility diagram to show all the outcomes.

5|16 9
Gl6[T (4]
A6 | T|3 (4 [16]
.57 |3 QO 12
5189 (0] 2 |(2)
200 RNI3LIY

(ii) Find the probability that the sum of the numbers is

(a% odg[éw 5 Lg_
P(oggr ) (- < ) ( gg
Answer

(b) less than 5

£ 1%9 Q
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Paper 2

Examiner comment — grade C

(a) Both answers are given correctly and in their simplified form.
Mark awarded = 2 out of 2

(b) (i) The candidate makes the common mistake with the leading diagonal of ignoring the “without
replacement’ instruction and completing all the values in the grid apart from the one already
shaded in the question.

(ii) Although both answers are wrong the candidate has been allowed one mark for the answers 15/35
and 9/35, i.e. for finding the correct probabilities with the figures which were given in the grid.

Mark awarded = 1 out of 3
Total mark awarded = 3 out of 5
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Paper 2

Example candidate response — grade E

lega§ €
4 A bag contains six identical balls numbered 2; 3, 4,5, 6-and 7.

(a) A ball is taken from the bag at raridom.
Find, as a fraction in its lowest terms, the probability that the number on the ball is

(i) - ‘a multiple of 3,

%,0 a .
T
Answer s 11}
(ii) prime.
2,%:5,%
X
Answer 6 (1]

(b) Allsix balls are replaced in the bag.
Two balls are taken from the bag, one after the other, without replacement.
The numbers on the two balls are added together.

(i) Complete this possibility diagram to show all the outcomes.

(13
(ii) Find the probability that the sum of the numbers is
(a) odd,
Yy
Answer w1
(b) less than 8.
2
71 O | OO — M
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Paper 2

Examiner comment — grade E

(a) The candidate found both probabilities correctly, but didn't give the fractions ‘in their lowest terms’ as
the question required and so was awarded just one of the two available marks.

Mark awarded = 1 out of 2

(b) The candidate made the usual error of filling in the leading diagonal, but it is then difficult to see where
the two answers of 4/14 and 3/14 come from, i.e. they do not follow through from the numbers in the
grid.

Mark awarded = 0 out of 3
Total mark awarded = 1 out of 5

Question 5

Mark scheme

5 (a) 78.1to 78.13 a M1 for cos35 =% or better

(b) 127.9 to 128 3 M1 for 64 + 80% + or — (2) x 64 x 80 cos 125
M1 for AD* = 64* + 80° — 2 x 64 x 80 cos 125

sin ADC _ sinl25

° M1 f =
(c) 24.1t024.2 3 or 64 Theirl 28 oe
M1 for sin ADC =M
theirl28
(d) 2900 2 M1 for 0.5 x (80 + 65) x 40
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Paper 2

Example candidate response — grade A
5

The diagram shows a framework 4ABCD supporting & shop sign.

The framework is fixed to a vertical wall AB with CD horizontal. TES
AC=64cm and CD = 80cm. che
BAC =35° BCA = 90° and ACD = 125°, Ay 1t
(a) Calculate 4B.
4 -_6Y
Cos38°z &Y 0.9z
14
W o= 6u
Cos 35
Answer 1%.086 em [2]

(b) Calculate AD.
a%- b2+ e Bt Up)() Cosh

33 ] / as 6u*r Y07 - 2 (6U) C90) Cos126°
14 125 Q% - 16496 -2 (6u) (90) (-6.57)

o . loude + 58368

at - 1633%2 @
Q< Y21-¥ Answer 1279 em [3]

(¢) Calculate ADC.
127.9 - 6y
SI.nllsﬁ Sl'r'\ [\'DC

Sin ADC(121-5) = 8243
Sin DD C - o ull 2 u.7°
ﬂrDC"f’ 1‘4.3,0
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(d) On the sign CDEF, FE is parallel to CD and is 40 cm below it.

FE=65¢cm.

Calculate the area of the sign CDEF.
‘ i Uo x C 5"0 o 66)

2
—(.z X Uo < C“yff?)’) T Z,C]oo(:w}
ANSWEE v B0 e o2 [2]

Examiner comment — grade A

(a)

(b)

(c)

(d)

Most candidates tackled this question well and appeared to be well practised in trigonometry methods.
Nevertheless many marks were lost through premature approximation and relatively few candidates
seemed to ask themselves whether or not their answers were reasonable. Even good candidates
need to be reminded that when an answer is to be given correct to three significant figures then all the
working should be to at least four figures. This candidate readily gets to the correct expression

AB = 64 / cos 35 but then uses 0.82 for cos 35 (from 0.81915...) and loses the accuracy mark.

Mark awarded = 1 out of 2

A similar error here. The cosine rule is stated and used correctly, but even though elsewhere numbers
are written down to 6 figures, sin 125 is approximated to —0.57 and another accuracy mark is lost.

Mark awarded = 2 out of 3

A further minor error, 0.411 used instead of 0.4102, produces an answer for angle ADC which is slightly
outside the acceptable range and a third mark is lost.

Mark awarded = 2 out of 3

The candidate has no problem with this straightforward calculation of the area of a trapezium and earns
both marks.

Mark awarded = 2 out of 2
Total mark awarded = 7 out of 10
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Paper 2

Example candidate response — grade C

49
21U B Siaves XPu
Sw 0 = S\a S o
CCTEY

The diagram shows a framework ABCD supporting a shop sign.
The framework is fixed to a vertical wall 4B with CD horizontal.
AC=64cmand CD = 80cm,

BAC =35° BCA = 90° and ACD = 125°. " U b- 3¢
A - )
(a) Calculate 4B. . 6uxStnat -
Y +3 0 o Y
Aics _‘,%:f,m & P R w0 = A ERUE Y
I =i cord = E=
= b
8y , AL~ a
3(0_.% xé\_ﬁ?{ = '%‘SD %.ruo i
& Sin 5§ - U XSIARS Answer 816 eees O [2]

(b) Calculate AD.
e2= a%x d* 20d cc=C
= 80> +6u* 2(Bo)6 W s s
_ oo+ GO~ (N0 (E135
= A%29
¢z APuR |
g3 Answer ﬂ{ﬁ?" cm [3]

(e) Calculate AbC.

06, Bz B4 ug:st— 64

il — g@é‘)&[qh&)_——_ ff‘? . 3‘3
= 0.-60 -
07 oS! [0 60 7)
= 0:9b
= ' Answer Q.92 . [3]
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Paper 2

(d) On the sign CDEF, FE is parallel to CD and is 40 cm below it.

FE=65cm.

Calculate the area of the sign CDEF.
Anea: 8o x65 =46
~ B5aob

ARSWEP. isiicsiesnsmrsisss 5300... cm? [2]

Examiner comment — grade C

(a)

(b)

(c)

(d)

The candidate uses a correct but long method, attempting to find AC by using the sine rule and then AB
through Pythagoras'’s theorem. Unfortunately a mistake is made in the evaluation of AC.

Mark awarded = 1 out of 2

The substitution into the cosine rule is carried out correctly, but again an error is made in the arithmetic.
A candidate at this level might well have realised that an answer of 49.3 was not possible in the given
triangle.

Mark awarded = 2 out of 3

The candidate tried to find the angle in two different ways, one using the sine rule and the second
using the cosine rule. In both cases, however, errors were made.

The sine rule showed some confusion between the angles at A and D, and the cosine rule method was
spoilt by poor arithmetic.

Mark awarded = 2 out of 3

An unusual error here as the candidate tries to find the area of the trapezium by multiplying the two
parallel sides together.

Mark awarded = 0 out of 2
Total mark awarded =5 out of 10
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Paper 2

Example candidate response — grade E

5
The diagram shows a framework 4ABCD supporting a shop sign.
The framework is fixed to a vertical wall 4B with CD horizontal.
AC=64cmand CD=80cm.
BAC = 35°, BCA = 90° and ACD = 125°.
(a) Calculate 4B.
toan 3S° - AB
64
tan 3§ x4y = AB
Answer L‘f‘-‘an -
(b) Calculate AD.
Costhe Rule = a®= brc”— 2bc Cosh |
o= &4+ 8o- - 2(6)BD) Cos (125
o2:Uoqs + 6400 —10240 codl2
o= 256 Cos (125D
ca.?' 1 |L| 6 - 8
’W‘z" il Hez;nmer . 11—9' o 1) cm [3]
(¢) Caleulate ADC. . =
—  StAaeRule S l2S Y
° A °
s.;c_) - S"Eq,o ~ | stos _?8, S
<50 12§ . _&aD_ Sin 60.65-)
80O é U‘ ‘ Answer L1 O ‘; ....................... [3]
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(d) On the sign CDEF, FE is parallel to CD and is 40 cm below it.
FE=65cm.

Calculate the area of the sign CDEF.

L (co+FE)N
2.

N (30 ¥ 6"5\140
2

Examiner comment — grade E

(a) Most errors in this part tended to come after the correct initial trigonometric statement has been made.
Here the candidate has used a wrong ratio.

Mark awarded = 0 out of 2

(b) The correct statement of the cosine rule has been given and the numerical values substituted into the
formula correctly, but the candidate then makes the mistake (not uncommon) of calculating the value
of 4096 + 6400 — 10240 and then multiplying this by cos 125. The answer of 12 should have alerted
the candidate that something was wrong.

Mark awarded = 2 out of 3

(¢) The candidate realises that the sine rule should be used but confuses the sides and angles. This was
the best method to use here although some candidates successfully used the cosine rule again.

Mark awarded = 0 out of 3

(d) The candidate was clearly familiar with the formula for the area of a trapezium and gained full marks for
this part. Other candidates at this level treated it as a rectangle and simply found 40 x 65 or 40 x 80.

Mark awarded = 2 out of 2
Total mark awarded = 4 out of 10

Cambridge O Level Mathematics (Syllabus D) 4024

Paper 2

127



Paper 2

Question 6

Mark scheme

6 (a) 23 —6n cao 2 B1 for —6n soi
(b) (i) | 4,10,18,28 2 B1 for 3 correct terms seen
(ii) | 3 and 24 & | Wi o betier

” —
M1 for > —27n+72=0
B1 for either 3 or 24

Example candidate response — grade A
6 (a) The first five terms of a sequence are 17, 11, 5, =1, 7.

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

o |7e(2-NX b 1= (-0 %6
e 17 - 6n-6
""‘“H I\-6n
] Answer 0 _6h o [2]

i) Work out the first f . 1230) 24 302)
@) ork out the first four terms of this sequence. (+3 = L| Q‘ Y £ ~10

Sn= (0)%3(y) 142330)

:__l“la%g "o il 8 28

(i) The nth term, 7, , of another sequence is found using the formula 7, =5n~12.

S
There are two values of » for which -2-,’1 =,

n

Form and solve an equation in » to find these two values.

A=+t 1729 - 288

na3h - b § g
B -\2 5
f2x3n = 6 () n =20 2wy
h".-\ 2h - %0“—1)_ 2
Ala3dn=30n +12=0 n = a7 ia\
n2s A +12=0 e >,

~ 4304 ,\(-aﬂ’-ﬂ(‘)('lﬁ
a ) B amd M
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Paper 2

Examiner comment — grade A

(a) Many candidates struggled with this question, often because the sequence was decreasing, but this
candidate clearly understood what was required, and used the expression a + (n— 1)d to get to the
correct 17 — (n—1)6. Unfortunately the candidate then multiplied out incorrectly to give an answer of
11 —6n. The —6n earned one mark but the second was lost. Candidates should realise that it is always
easy to check this sort of question by substituting a value for n (say n = 1). At this ability level it is very
likely that the candidate would have been able to find the error and correct it.

Mark awarded = 1 out of 2

(b) (i) Allthe working is shown and the correct values given.

(if) The candidate has understood what the question required, has successfully found the two values
and earned full marks. The candidate might have realised that since the two values must be
integers the quadratic equation must factorise. As it was the quadratic formula was used and
although the first line suggests an error might develop with the fraction line stopping short this is
corrected in the next line.

Mark awarded = 6 out of 6
Total mark awarded = 7 out of 8
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Paper 2

Example candidate response — grade C
6 (a) The first five terms of a sequenceare 17,11, 5,1, ~7.
& L e b
Find, in terms of n, an expression for the nth term of this sequence.

a +(n-l) &
M+ (n-1) &

Answer . 3003 RO y [2]
(b) The nthterm, S, , of a different sequence is found using the formula S, = n? + 3n.

(i) Work out the first four terms of this sequence.
*4> p30a) *3>+73(3) o

¥32 4 *yrpa(y).
S0 Answer )" - fo...,. 8 ’ 28 [2]

(ii) The n'tll'] term, 7,,, of another sequence is found using the formula 7, =5r7—-12.

-

There are two values of n for which ?" =0,
i

Form:and solve an equation in » to find these two values.
a+(m~t) o?-t-(mﬂ)['n-—-:.f) xd 1€
2 3

SlE) - =¥

| P #303)
Cn - 12 g(%)—ll

3

Answer n= i, aNnd. susccissoeree. [#]

Examiner comment — grade C

(a) The candidate tries to use the formula for the nth term of an AP, a + (n— 1)d, but doesn’t realise that
the d should be negative. This attempt is then ignored and the (fairly common) wrong answer n—6
given, the candidate perhaps recognising that — 6 should be involved somehow.

Mark awarded = 0 out of 2

(b) (i) All four terms were given correctly.
(i) After an initial abortive attempt, the candidate used ‘trial and error’ to find the required terms. This
is successful with the first term (3) but not with the second term, not surprising with the value
being 24. Many candidates earned one mark in this way.

Mark awarded = 3 out of 6
Total mark awarded = 3 out of 8
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Example candidate response — grade E
6 (a) The first five terms of a sequence are 17, 11, 5,-1,-7.

Find, in terms of », an expression for the nth term of this sequence.

ﬂ..'&

n- b

Answer ... . [2]

(b) The nth term, S, of a different sequence is found using the formula S, = n*+3n.

(i) Work out the first four terms of this sequence.

gl"‘ = 9}'\‘ %L})

(i) The nthterm, T, , of another sequence-is- found using the formula I.=5n-12.

S
There are two.values of n for which -7.'1 =6.
n

Form and solve an equation in » to find these two values.
I'J?’_l,?) N = b
'\ (Y\"ll
h%—\-gﬂ = gon"‘ AL .
B
n(na2) = Htbr—ae— 2 Udn -2

_ %&UY\ --')-Ll).
ﬂtﬂ*%)._o 20 n - AU =

@—3(5; n:q’u‘/'s-o

)
F —
1
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132

Examiner comment — grade E

(a) The candidate appears to have realised that, as the terms are reducing by 6, —6 should be involved in
the answer but is not able to make any further progress. A simple check would have indicated the error

and might have given a hint as to the correct steps necessary.

Mark awarded = 0 out of 2

(b) (i) The candidate clearly knows what is needed here but unfortunately decides to start with n =2
rather than n = 1, and loses one of the two marks available.

(ii) The candidate successfully writes down the initial equation, and multiplies through to get rid of
the fraction. One mark is given at this point but the candidate is not able to collect the terms to
get the quadratic into the form to make further progress. Many candidates found this part difficult
and even those who were able to get to the normal quadratic form often failed to realise that it
factorised and were then unable to use the quadratic formula successfully.

Mark awarded = 2 out of 6

Total mark awarded = 2 out of 8

Question 7

Mark scheme

7 (@ @

(i)

(iii)

(b) ()

(ii)

(iii)

1440 cao

40.1

Correct histogram

38 0r39o0r40or4l

M1 for @x]()(}o oe
60

(144 —90)

M1 for x their9600 oe

M1 for

12 x 17.5+36 x 25 +45 x35+33 x50
+24 x 70

M1 for division by their (12 +36 + ... +24)

B1 for 5 bars correct width and position

B1 for at least 3 correct heights k& x (2.4, 3.6,
4.3, 1.65,.1.2)

B1 for 5 correct heights
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Example candidate response — grade A

7 (a) The pie chart summarises the results of a local-election.

Candidate D

(i) Candidate B received 1600 votes.

Work out the total number of people who voted in the election.
60O X . = \6o O N z 9600

260
~ 576000
(:D'\‘l_:f s 402 | Answer QGOO " - [2]

(ii) What fraction of thé yoté did canﬁidate D receive?
Give your answer in its lowest terms.

; o0
G0+ 60+\UY = 29y 66 ;(‘1600 =z é__,g_'}g'-—-'

| o Loo
360 ~24U4=zL 8 % £222°°.
0 360 dnswer B0 2 1160 )

(iii) How many more votes than candidate A did candidate C receive?
CadiaXe: f\ - ‘TO‘*qéo o = 2400
3bo

C g:l‘ﬁ_ xG600 = 3340 Answer \l(({O e [2]
%0 23¢yp -2400 =1yqo
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(b) The table summarises the ages of the members of a film clug. (5
l.\k ‘I,- L Y \ ¥ ].. ).-—»
L ,/ L ,/ A
Aae(ayenm} 15€a<20120€a<30(30<a<40/40<a<60[{60<a<80
| Frequency 12 36 45 33 24 = 1SO
(i) Calculate an estimate of the mean age of the members. 5z
" 0¥ 60 zSo 0.
\Sy20 ;\3'5,301‘3057—5 ) 5_0,_"'_5_{2_-351l1...--—- ) b0+ R0 =95
a

—_—
= (¢}
—

150

Uy . (3G x124 5% 36 35 45+ S0x33+F0AN = Lo 15 _yp,
¢

Answer

(ii)  On the grid below, draw a histogram to represent this data.

10 20 30 40 50 60 70 80
Age (a years)

3]

(iii) Find an estimate for the number of members of the film club who are over 50.
1°65= _.!6.-5 [6-5 | 24%16 = 40
l

0
6 n(‘ n(% lu Answer l{ [

L]
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Examiner comment — grade A

(@ (i)
(ii)

(iii)

A clear and accurate method was used although it would have been easier if the candidate had
realised that 60/360 simplified to 1/6.

The candidate found the angle for Candidate D and then the number of votes but forgot to go on
to find the related fraction. The correct fraction (66/360) had appeared in the working, even though
it still needed simplifying. This was in fact, a fairly common error with 1760 often appearing as the
answer.

The candidate might have realised that they could have found the difference between the two
angles first and then gone straight to the answer. In all three parts the arithmetic was a bit
laboured for a good A grade candidate.

Mark awarded = 4 out of b

(b) (i)
(ii)

(iii)

A very clear well written answer.

A very common error, even with strong candidates, plotting the actual frequencies rather than the
frequency densities. This candidate was clearly familiar with histograms, initially writing ‘frequency
density’ on the vertical axis and actually calculating these values. Unfortunately these were then
ignored and frequencies plotted.

A very good answer with the candidate finding half of the frequency 40 — 60 adding 24 and then
realising that the number of members should be an integer.

Mark awarded =5 out of 7
Total mark awarded =9 out of 12
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Example candidate response — grade C

7 (a) The pie chart summarises the results of a local election,

Candidate D
Candidate A

(i) Candidate B received 1600 votes.

Work out the total number of people who voted in the election.

Answer ... 36000 .................... [2]

(ii) What fraction of the vote did candidate D receive?
Give your answer in its lowest terms.

260 éo Apswer i (1]

(iii) How many more votes than-candidate A did candidate C receive?

::'H—b] Mbl ~Qo

Answer ... g L/[ [2]
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(b) The table summarises the ages of the members of a film club.

Age (ayears) |15<a<20{20<a < 30{30<a<40[40<a < 60|60 < a < 80
Frequency 12 36 45 33

24

(i) Calculate an estimate of the mean age of the members.

| \ - %2(—
S PR Say ) M %
A AR Y A0 = bors
oca¢30l QS | 36 | Q0o \$0
et 35S L us | 1576
wenstl SO | 33| (S0 =40 |
e do Ay | 168D
lo ) V9 7-§ ™ \S_D_ L F"}D\S jinswer qo\ wssssisiir (3]
(ii)  On the grid below, draw a histogram to represent this data.
Lo .
|
S0 - | |
1_,\ L/ - i
O et o o S0 i Bl . i |
. | | | ,___ __1;_______
et — |
o 20 30 40 | 50 60 | 0 80
Age (a years)
(3]

(iii) Find an estimate for the number of members of the film club who are over 50.

-~ 554
Answer 5-7 [1]
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Examiner comment — grade C

(a) (i) No working is shown, so it is difficult to know where the answer 36000 comes from.

(i) A good answer, with the candidate going straight from 66/360 to the correct, simplified answer of
11/60. This is a part where many candidates struggled to find this simplified value.

(iii) Relatively few candidates realised that going straight to the difference in the angles was a quick
way to tackle this question but unfortunately no further progress was made. Most candidates,
even very strong ones, worked out the number for each of candidates A and C and then
subtracted.

Mark awarded = 1 out of 5

(b) (i) An excellent answer, with clear working shown and accurate arithmetic. The candidate did not fall
into the trap of approximating to the nearest whole number.
(i) This is the usual mistake of using frequencies instead of frequency densities.
(iii) Another common error, finding the number of members over 40, and not realising that candidates
were expected to see that as there were 33 members between 40 and 60 it was necessary to
estimate how many of those were between 50 and 60.

Mark awarded = 4 out of 7
Total mark awarded =5 out of 12
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Example candidate response — grade E

7 (d) The pie chart summarises the results of a local election,

Candidate D
‘Candidate A

3940 10 24804174,

() Candidate B received 1600 votes.

Work out the total number of people who voted in the election.

boo » L, beo: bo 28464 L% + Lo

A\ = WHo ! v A0 7 Moo
o hl \Loo ; {Z,f ﬁnlﬁf ................ (25-0'0 ................ 2]

(i) What fraction of the vote did candidate D receive?
Give your answer in its lowest terms,

Answer ... tbl ‘us_ ............................. [1]

(iii) How many more votes than candidate A did candidate C receive?

Answer l %L{ O [2]
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(b) The table summarises the ages of the members of a film club.

Age (ayears) [15<a<20(20<a<30{30<a <40 40<a < 60 fmsacso]

Frequency 12 36 45 33 24 |

(i) Calculate an estimate of the mean age of the members.

S112 + lox 364 loxUT+ LoxX¥t &.013_‘4*
= Ye

\ )

Answer

(if)  On the grid below. draw a histogram to represent this data.

I A A— SENCIEN . T

Age (a yvears)

(iii) Find an estimate for the number of members of the film club who are over 50.

ARSWEE  omusnaai e s
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Examiner comment — grade E

(a) (i) There is some good work here, but the candidate is using a long method, finding the number of
votes for Candidates A, C, and D, but then forgetting that the votes for Candidate B had to be
included.

(ii) The work the candidate did in part (i) should have helped here, as the angle 66 had already been
found and 66/360 (simplified) was the answer required. It's difficult to know where the answer
4.45 came from. A quick reread of the question might well have helped the candidate here.

(iii) The candidate gains some reward here for the work done in part (i).

Mark awarded = 2 out of 5

(b) (i) This was a fairly common error, multiplying the frequency by the width of the intervals rather than
the mid-points. Again, a quick check, by rereading the question, might have alerted the candidate
to the fact that 13 could not be the average age of a group of people whose ages ranged from 15
to 80.
(ii) The candidate does not seem to understand the idea of frequency densities and gives a frequency
diagram instead.
(ifi) It is difficult to know why the candidate gave the number of members between 40 and 60.

Mark awarded = 2 out of 7
Total mark awarded = 4 out of 12

Question 8

Mark scheme

4
8 @ || _s !
(ii) | 6.4(0) to 6.41 or V41 cao 1
(iii) | y=-1.25x+ 7 oe 2 B1 for gradient = —1.25 or y-intercept = +7
soi in a final equation
(iv) | (12,-8) 2 B1 for one value correct

(b) () |(@) b-a 1

(b) 3a cao 1
(¢) 4(b-a) 2 B1 for correct unsimplified E)'
or for 3(b —a)
(i) [(a) 1:4 1
(b) 1:15 1
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Example candidate response — grade A

8 (a) In this question you may use the grid below to help you.
The point P has position vector [;] and the point O has position vector [_2] :
(i) Find PO. '

Pa - POTOQ
€1 (8) :
. ('_1 ) Answer -% [1]

(i) Find|PQI.

iIPal = "'1‘ + C”/Y
640 @ unils Cio 3 SIQ-Fig-) .

Answer 6.:HO unixs. - [l]
(iii) Find the equation of the line PQ.
m: - 3
H
y-93° _-% Cx - 4)
P D L T S T
¥ L AnSwer v i B snenns [2]
(iv) Given that Q is the midpoint of the line P.R,l ﬁndllthe, coordinates of R. X i
PQ: PR (%) - 3053y voR ok - (5 ) -5
& BT Leotor (-5) =(-r ) roR 0R: ("5)
Answer (e Wz ) 2]
> : P
1 AN
N
5 5 5 \
; U D \ <
: N
, N
-.1 B
k]
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(b)

%

0 > vy C

In the diagram triangles OA4B and OCD are similar.
OAd=a, 0B=band BC=4a—b.

(i) Express, as simply as possible, in terms of a and/or b

(a) 'Xﬁ,
AR = ROTOB

-0 th
B Answer

(b) 4C,
AC = ABLRC
:=Q+b + 40 -b
-7 - Answer 39

= 3Q -

(c) CD.
cb=COY0D
» -Hg t Kb

LT T -
(ii) Find, in its simplest form, the ratio

(a) perimeter of triangle OAB : perimeter of triangle OCD, l

Answer ...\

Arnswer AC-a LY

(b) area of triangle OAB : area of trapezium ABDC.

Answer l

-------------

(1]

[1]

(2]

(1]
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Examiner comment — grade A
(a) This was one of the less popular questions, with many candidates struggling with the vector notation.

(i) A very neat solution from a strong candidate who clearly did understand the notation.

(ii) It is particularly pleasing to see the candidate clearly indicate that the answer has been given
to three significant figures. This wasn't specified in the question but is stated in the general
instructions on the front cover.

(iii) A fine answer with every step clearly shown.
(iv) The candidate tries to use a very good but difficult vector method and makes an error in the
second line when the brackets are omitted in the expression %2(PO+OR) which results in %2 OR

being found rather than OR itself. Most candidates used the grid to mark the points and then tried
to read off the coordinates of R.

Mark awarded = 4 out of 6

(b) (i) Allthree parts are correctly answered and very well explained.

(if) After correctly finding the ratio of the two perimeters the candidate recognises (as very few do)
that the ratio of the areas of similar figures is the square of the ratio of the lengths, i.e. 1 : 16 but
forgets that the ratio required involves the trapezium, the difference between the two triangles,
and should have been 1 : 15. Many candidates omitted this last part and of those who did attempt
it, the most common wrong answers were 1 : 3 (recognising the subtraction but not the squaring)
and 1 : 9 (recognising the squaring but using OA : AC).

Mark awarded =5 out of 6
Total mark awarded =9 out of 12
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Example candidate response — grade C

8 (a) In this question you may use the grid below to help you.

The point P has position vector [:] and the point Q has position vector [_g] .

() Find PO. oF
> 2( M
U’) OIRES 4
3_ Answer "6 (1]
(i) FindIPQl — =|Tj
oy *Z g | wee 3!
: 4y (5 |
— s 25 Answer é" qt) 3)] ............ m
(iii) Fmd the equatl ngf ¢ line PQ. €,
JETED sl T el
4 - 'L:- l.as é
= Bl z -l 3*’-_,“3‘31";*53
< = 2 \ 5‘_‘ 253t + 1
—-%)—:—‘a—' Answer ... J=N: et 1. [2)

(iv) Given that Q is the midpoint of the line PR, find the coordinates of R.

o - I mORY
""a
13
b ]
), L
: (
£ - -l )
% .:S ! ’
- ..:-g H
e
i

Cambridge O Level Mathematics (Syllabus D) 4024

Paper 2

145



Paper 2

(b)

5 > 1% = . c
In the diagram triangles O4B and OCD are similar.
m=a,a§=band .'BTC"=4a-b.

(i) Express, as simply as possible, in terms of a and/or b

. -
(@) 48, = O6L-0/

~ b-q |
Answer . b—q " [1]
(b) 4C,
= 0C—OA
QE‘*%C"OP". ‘ " Answer . ) %OL PR S [1]
(¢) CD.
x OD=0C
= Mb%‘oc Answer ... 'b ""2)6\ 2 2]
- = 3G

(i) Find, in its simplest form, the ratio

(a) perimeter of triangle O4B : perimeter of triangle OCD,
oRR z ot tb>a

e 2 2 523
_.,q;?j:& Ansstfr_ ab &b—l- a0
(b) area of triangle OAB ; area of trapezium ABDC.  4_L xo3¥ b
op8 > L) 1) ) xh cum T
N e 3 S N
= L@-07 T\ xb-3a% gb=a’ | ¥-2ab
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Examiner comment — grade C

(a)

(b)

The first three parts were all completed successfully and all necessary working shown, but the fourth
part caused problems. The grid was used but although the ideas appeared to be there, the candidate
became confused and could not get to the final answer. A clearer diagram would have helped.

Mark awarded = 4 out of 6

(i) Parts (a) and (b) were answered correctly but the candidate did not realise that the value that had
been found for vector AC in (ii) should be used to find vector OC, and hence it became impossible
to make further progress.

(if) The candidate was now unable to find the two ratios in this part. In fact many candidates did
not realise that the two answers had to be numerical and very many answers involved complicated
vector expressions.

Mark awarded = 2 out of 6
Total mark awarded = 6 out of 12
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Example candidate response — grade E
8 (a) Inthis question you may use the grid below to help you.
The point P has position vector [;] and the point Q has position vector [_g] .
() Find PO.

U [g ' -4
')'-\- -3 g Answer

[1]
(i) Find |PO). . o Cany
J’-’_ A b+
Qta-m) (-‘31-‘.31 ’*JT;-—
Answer \“1”' [n
(iii) Find the equation of the line PQ.
W= wxt C L= -10(u) +¢
2-8= ¢
s Ha-%) 3-2 . $ - whe &
e 3 288 szl
Xy -2y B4 4 Answer 332 HeH i [2]
(iv) Given that Q is the midpoint of the line PR, find the coordinates of R,
¥t Ry By A
2 >
Answer (..23.23, 225203 ) 2
Y-8 -3
>° 2 i
-3 *"a
- Y

(343)
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(b)

9] =
s M ¢

In the diagram triangles O4B and OCD are similar.
OA =2, OB=b and BC = 4a—b.

(i) Express, as simply as possible, in terms of a and/or b

(a) 4B,
Answer ...2.%% [1]
(b) 4C,
~aVo 40
26 Answer =EDIVeB A 1
() CD.
._\-q,o;h-lr3b

Answer % b S werenne [2]

(ii) Find, in its simplest form, the ratio
(a) perimeter of triangle OAB : perimeter of triangle OCD,
Answer &N A& [1]
a+3p -0
(b) area of triangle OAB : area of trapezium ABDC.

p = JEPEHEEN oy :j‘:,{‘ﬁb;bgf

-~ a4 Py Answer
2%
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Examiner comment — grade E

(a) Relatively few candidates at this ability level made a significant attempt at this question, with many
omitting it altogether.

(i)

(ii)

(iii)

(iv)

This candidate demonstrates some understanding of the vector notation but unfortunately finds
OP - OQ instead of OQ - OP. Use of the grid might have helped.

Again, the candidate has some idea of what is required, but, instead of using the previous answer,
starts again and although realising that Pythagoras’s theorem should be used, is not able to deal
with the double negative.

The first mark is earned by calculating the gradient correctly but the second is lost when a sign
error is made as the intercept is attempted.

This is a difficult part and the candidate does not understand what is being asked, giving two
points as the answer.

Mark awarded = 1 out of 5

(b) (i)

(ii)

The candidate successfully answers the first two parts and the working suggests that the third
part might have been successfully completed with a little more care.

This part of the question then proves to be too difficult, with both answers being given in terms of
vectors.

Mark awarded = 2 out of 6
Total mark awarded = 3 out of 12

Question 9

Mark scheme

9 (@

(b)

()

(d)

(e)

V157 +6 =16.15(5...) 1 Must be shown to at least 2 d.p.

417to 419 3 M1 for t x 6 x 16.2 soi by 305.4
M1 for &t 67 soi by 113.1

565 to 566 2 M1 for %x 7% 6% x15 or better

316t0 317 2FT | FT their (¢) x 0.56 evaluated

B1 for figs 316(...) or 317(...)
or their (c) x figs 56 evaluated

@) | 18.89 to 18.9 2 | Mifor ¥2 or1.25... seenoe
(ii) | 662 to 665 2 M1 for (VE]- or 1.58... seen oe
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Example candidate response — grade A

9  [Volume of a cone = %zﬂ':h]

[Curved surface area of a cone = mr/]

—
v

The diagram shows a solid cone of height 15cm and base radius 6 cm.

(a) Show that the slant height of the cone is 16.2cm, correct to one decimal place.
ﬁlan&he‘rglaf—- (=2 e ? (524
2% = Zg—=5

=== -'-\]261'
o= |6~-1&
=16-2¢m
(b) Calculate the total surface area of the cone, °
C S A= 7T Fbx [6-2,
=205 -4
Citle area - 7r™
= |13-)

T,g’é'asz Hlre-s

(1]
7

Answer BT =R em? {31

(¢) Calculate the volume of the cone.
l A A )
= Sou-%

= 565 (35¢)
56 <

Answer . em® [2]

1Dﬂ +{pe Floo

e
INAE 6 00 00

565

_D .Do0 65
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(d) The cone is made from wood.
The mass of 1 m? of the wood is 560kg.

Calculate the mass of the cone in grams.
3 - ZLéokgy

|
— loo°q
Ve seg_ . 0-564
(eop_ v

© -000%585 s 6 -56 .

(e) Another cone is made of the same material and is geometrically similar to the first.
The mass of the second cone is double the mass of the first.

Answer  .....©..0902.31€4. .. g 2]

(i) Calculate the heig:t of the second cone. ¢ 3’ s
s\~ Sé5 (x) 112e.
(2)- e
e = 18- L
Answer 18- 9 cm [2]
(i) Calculate the total surface area of the second cone.,
r
|gra=FTs. HS\— G1B-5
=23 Qg.-‘i = e
= & 27-51
Answer ... 2212 v cm? [2]
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Examiner comment — grade A

(a)

(b)

(c)

(d)

(e)

The candidate has clearly shown the method used and how the four figures have been corrected to
three.

Mark awarded = 1 out of 1
Accurate working earns all three marks.
Mark awarded = 3 out of 3

The candidate gives the correct expression which is to be used and arrives at the correct answer of
565, so although there is a slight slip in the intermediate line, full marks have been awarded.

Mark awarded = 2 out of 2

This proved to be quite a difficult part, with two problems to negotiate — the idea of density and that of
units (grams/kilograms and cubic centimetres/cubic metres). Here the candidate managed the density

idea but not the units, finishing with the correct figures but with the decimal point in the wrong place,

which earned one of the two marks.

Mark awarded = 1 out of 2

These two parts were even more difficult and few candidates gained all four marks. This candidate
starts well in part (i), recognising the cubic relationship, and although putting in a strange intermediate
step, recovers to get the correct answer and both marks. In part (ii), however, the common error of
using the linear relationship is seen and no marks earned.

Mark awarded = 2 out of 4
Total mark awarded =9 out of 12
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Example candidate response — grade C

9

[Volume of a cone = % 2Jz]

[Curved surface area of a cone = @wrl]

—
v

The diagram shows a solid cone of height 15 cm and base radius 6 cm.

(a) Show that the slant height of the cone is 16.2cm, correct to one decimal place,
2 %
H=849
F ot s
e+ S
(11

(b) Calculate the total surface area of the cone.

TS 4 Coren e (v

» F5)
:TL(}) QL PA b)
13- Ub'z"‘(‘)An o QND 24T em? [3]

| = B amBum”

(c) Calculate the volume of the cone.

Volowe R faeCone ;\;Rr"ﬂ
= Ag ey x\&

% 563'-‘13“"‘5 @& S65 (]

-, Answer em® [2]
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(d) The cone is made from wood.
The mass of 1m3 of the wood is 560kg.

Calculate the mass of the cone in grams.

13 . Gty A = Bboy [ xleeXeT
1 ] ot 5. Bk OOOOPS L]
I~z o 5666006 600> g [2)

(e) Another cone is made of the same material and is geometrically similar to the first.
The mass of the-second cone is double the mass of the first.

L
() Calculate the height of the second cone. L __Fqé :
2
Mm@ ) & ==L
Yy U -
S R
Vahes2 ) -
5Gco 60000 \(;.-L) %Eﬂ%ﬂ '
—_— .

2 Gﬁbuooco) Dy 02 2852 L.2R
Answer - WP 5 i .cm [2]
(ii) Calculate the total surface arca of the second cone. \

TR 7\(&\*{)
SR Usaweasia)

= LeoXYo S

Answer 2020 bY em? [2]

---------------
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Examiner comment — grade C

(a) Clear working shown and the correct answer given.
Mark awarded = 1 out of 1

(b) Well answered and all marks earned.
Mark awarded = 3 out of 3

(c) This is a fairly straightforward part and the candidate gains both marks.
Mark awarded = 2 out of 2

(d) This was a fairly common error attempting to deal with the change of units but ignoring the situation of
the question and the previously calculated mass of the cone.

Mark awarded = 0 out of 2

(e) (i) The candidate realised that this was not a linear relationship but unfortunately used the square
instead of the cubic one required. There was a further error when the slant height was used
instead of the vertical height.

(i) The candidate then attempts to find the total surface area by going back to the basic formula, but
now falls into the trap avoided in part (i) of thinking that the connection is linear and therefore the
radius doubled.

Mark awarded = 0 out of 4
Total mark awarded = 6 out of 12
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Example candidate response — grade E

9 [Volume of a cone = %:rrzh]

[Curved surface area of a cone = zr/]

The diagram shows a solid cone of height 15cm and base radius 6cm.

(a) Show that the slant hcight of the cone is 16.2¢m, correct to one decimal place.

ABY - B&
AB 5 44 27\5‘

RBW

Ap ., 1L-2 . Shoan.

(b) Calculate the total surface area of the cone.

Vol 5}71& 2OAE +4mu/suyéa m?*“’“
"!32 o bedr Kl

3

=
g € ro-% e Answer 210 ¥

(¢) Calculate the volume of the cone.

J:}—ﬂé"oc’{
2 5465 Y g

Answer

545 a7

(1]

em? [3]

em?® [2]
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(d) The cone is made from wood.
The mass of 1 m? of the wood is 560kg.

Calculate the mass of the cone in grams.

[S'_;DO z 5’-366;

5-¢

Answer

(e) Another cone is made of the same material and is geometrically similar to the first.
The mass of the second cone is double the mass of the first.

(i) Calculate the height of the second cone.

15 x2 =50 pu—

g [2]

(ii) Calculate the total surface drea of the second cone.

%__—:ﬁﬁﬁ&dv
A Lzﬁ?’fa/(Js ﬁ : e g'ﬂ{_/fﬂg% Cohe X2
= P x2
> 13 9) L ent
¥ P 1241 .4

Answer
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Examiner comment — grade E

(a)

(b)

(c)

(d)

(e)

The candidate correctly uses Pythagoras’s theorem to find the slant height but does not show why the
stated value is given ‘correct to one decimal place’. The working should show ........... 16.155... =16.2.

Mark awarded = 0 out of 1

Although the candidate mixes volumes and areas, the working does show a correct expression for one
part of the total area and so gains one mark.

Mark awarded = 1 out of 3
The volume of the cone is found accurately and both marks awarded.
Mark awarded = 2 out of 2

The candidate simply tries to convert cubic kilograms into cubic grams, although incorrectly dividing by
100, and doesn't involve the mass of the cone at all.

Mark awarded = 0 out of 2

This was a particularly difficult question and the candidate did not understand what was required. It
was assumed that both relationships were linear and so the candidate just doubled the original height
and the answer to part (b).

Mark awarded = 0 out of 4
Total mark awarded = 3 out of 12

Cambridge O Level Mathematics (Syllabus D) 4024 159



Paper 2

Question 10
Mark scheme
10 (a) [L=] 2(x+ ﬂ) or 2x+ 2ﬂ 2 B1 for ﬂseen
X X X
orx+ux Jr$+ﬂ
X X
(b) 41.5t041.6,45 2 B1 for one correct
(c) Correct smooth curve through the eight 3 + half a small square
given points correctly plotted on B2 for seven or eight of the given points
correctly scaled axes correctly plotted on their axes
or B1 for six of the given points correctly
plotted on their axes
(d) 28t032<x<16.8t017.2 B1 B1 | M1 for attempt to read off two x values at
y=40
(e) (i) | 27.5 < answer <28.5 1
(ii) | 7, 7 cao 1
{3) 10, 10 cao 1
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Example candidate response — grade A

10 Adil wants to fence off some land as an enclosure for his chickens.
The enclosure will be a rectangle with an area of 50 m?.

50m?

(a) The enclosure is xm long.

X

Show that the total length of fencing, Lm, required for the enclosure is given by

5, 100
L=2%+=".
L= on4n
| ; - + oo
ASo = Leb L= "do =
L
So=A xU.
_S._C.D—. = Anz ! oo
A Ra
(b) The table below shows some values-ofx and-the corresponding values of L, correct to one
decimal:-place where.appropriate, for L =2x+ %
4 6 8 [ 10| 12 | 14| 16 | 18:] 20
33.| 287 [ 285 | 30 | 323 | 35.1 | 383 |, 1S
RIBY

Complete the table.

(c) On the grid opposite

draw a horizontal x-axis for 0 <x<20 using a scale of 1cm to represent 2m
and a yertical L-axis for 0 < L < 60 using a scale of 2cm to represent 10m.

On the grid, plot the points given in the table and join them with a smooth curve.

(d) Adil only has 40m of fencing.

Use your graph to find the range of values of x that he can choose.

P W i N S

(¢) (i) Find the minimum length of fencing Adil could use for the enclosure.

.. 7.

(i) Find the length and width of the enclosure using this minimum length of fencing.

Answer

Give your answers correct to the nearest metre.

Answer Length= ....... ? ........ m Width =

oooooooooooooooo

(2]

[2]

]

m [1]
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m [I]

deasssssanae

“\

m Width= ..l

11

FRssEARE AR AR

Answer Length =

(N Suggest a suitable length and width for an enclosure of area 100m?, that uses the minimum
possible length of fencing.
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Paper 2

Examiner comment — grade A

(a)

(b)

(c)

(d)

(e)

(f)

Although not perfect, with one or two strange statements (L = x + x and 50 / x = 2x), it is clear what
the candidate intends and both marks are awarded.

Mark awarded = 2 out of 2

The 41.5 is not quite accurate, it should be 41.6, but it is within the acceptable range.

Mark awarded = 2 out of 2

The points and the curve are just within the tolerances allowed so all three marks are allowed.
Mark awarded = 3 out of 3

The candidate understands the situation and reads off two acceptable values. Many candidates gave
only one value.

Mark awarded = 2 out of 2

(i) The candidate has identified the minimum point of the curve as the point to be used but has then
read off the value of x rather than the length of fencing.

(i) This value of x does, however, now lead the candidate to the answer to this part, and correct
answers to this part are very rare.

Mark awarded = 1 out of 2

The candidate now realises that a square is again required (again very few did) but unfortunately
assumed that doubling the area means doubling the lengths.

Mark awarded = 0 out of 1
Total mark awarded = 10 out of 12
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Example candidate response — grade C

10 Adil wants to fence off some land as an enclosure for his chickens.
The enclosure will be a rectangle with an area of 50m?2.

50m?

X

(a) The enclosure is xm long.

Show that the total length of fencing, L m, required for the enclosure is given by

=2+ 100
L=2x+-.

SO = 2attwivl
7
SOn -Qn™ = 100

"";19'(.?'-\— €0 - 100

(b) The table below shows some values of x and the corresponding values of L, correct to one
decimal place where appropriate, for L = 2x+ % :
2 | 4 6 g8 |10 | 12| 14 | 16| 18| 20
54 33 | 287 | 285 | 30 | 323 | 351 | 383 (1 1-4 Y <
Complete the table.
(¢} On the grid opposite
draw a horizontal x-axis for 0 < x < 20 using a scale of 1 cm to represent 2m
and a vertical L-axis for 0 < L < 60 using a scale.of 2cm to represent 10m.
On the grid, plot the points given in the table and join them with a smooth curve.
(d) Adil only has 40m of fencing.
Use your graph to find the range of values of x that he can choose.
Answer 3 ........... Sx<€... 17'5

(e) (i) Find the minimum length of fencing Adil could use for the enclosure.

Answer

(ii) Find the length and width of the enclosure using this minimum length of fencing.
Give your answers correct to the nearest metre.

(2]

[2]

B3]

2 m [1]

Answer Length= 283 m Width= ........ % ....... m [1]
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Answer Length = 3‘1 m Width = Hg-m [

possible length of fencing.

() Suggest a suitable length and width for an enclosure of area 100 m2, that uses the minimum
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Examiner comment — grade C

(a)

(b)

(c)

(d)

(e)

(f)

The candidate did not realise what is involved here, thinking that the 50 is the length of fencing and
tries to manipulate the resulting expression.

Mark awarded = 0 out of 2
Both values are given correctly.
Mark awarded = 2 out of 2

All the given points are plotted accurately and although there is a slight error with the 41.6 the candidate
gains all three marks for plotting the first eight points correctly.

Mark awarded = 3 out of 3

Unfortunately the slight error mentioned above causes the second answer to be outside the acceptable
range.

Mark awarded = 1 out of 2

The candidate now appears to misunderstand the question and it is difficult to see the relevance of the
answers.

Mark awarded = 0 out of 2

The candidate again appears confused but these last two parts, (e) and (f), proved to be very difficult
and only the very strongest candidates achieved all three marks.

Mark awarded = 0 out of 1
Total mark awarded = 6 out of 12
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Example candidate response — grade E

10 Adil wants to fence off some land as an enclosure for his chickens.
The enclosure will be a rectangle with an area of 50m?,

X

(a) The enclosure is xm long.

Show that the total length of fencing, L m, required for the enclosure is given by

=2+ 100
L=2%+——.

L 3 u().-}loo)
L < "Q"l)

L ~ lon
2]

(b) The table below shows some values of x and the corresponding values of L, correct to one

decimal place where appropriate, for L =2x+ -1% ’

2 4 | 6 g8 | 10| 12| 14 | 16| 18] 20
54 33 | 287 | 285 | 30 | 323 | 351 | 383 [§).S 43

Complete the table. [2]
{¢) On the grid opposite

draw a horizontal x-axis for 0 <x <20 using a scale of 1cm to represent 2m

and a vertical L-axis for 0 <L <60 using a scale of 2cm to represent 10m.

On the grid, plot the points given in the table and join them with a smooth curve. [3]

(d) Adil only has 40m of fencing.

Use your graph to find the range of values of x that he can choose.

(e) (i) Find the minimum length of fencing Adil could use for the enclosure.

Answer 2 7 m [1]

(ii) Find the length and width of the enclosure using this minimum length of fencing.
Give your answers correct to the nearest metre.

[ =2tz

L= Wwrlo o

2Twwlooz AW ATEEED RAEGERT el B T e e -
271-leo = pARS Y

Cambridge O Level Mathematics (Syllabus D) 4024

Paper 2

167



m [1]
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possible length of fencing.

(f) Suggest a suitable length and width for an enclosure of area 100 m?, that uses the minimum

Paper 2
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Paper 2

Examiner comment — grade E

(a)

(b)

(c)

(d)

(e)

(f)

An attempt is made to juggle the given expression but a basic error is made in the first line. No doubt if
the question had suggested a first step, asking for an expression for the shorter side, there would have
been much more success, but it had been expected that more candidates would have taken this step
without the hint.

Mark awarded = 0 out of 2

The slight error in the value at x = 18 comes within the accepted range although candidates should be
aware that all answers should be given correct to three significant figures.

Mark awarded = 2 out of 2

The candidate uses the correct scales and has the right ideas but mistakes in plotting the points at
X =6 and x = 8 has lost marks.

Mark awarded = 1 out of 3
It is difficult to know where these two values come from.
Mark awarded = 0 out of 2

(i) The candidate knows what is needed here but the earlier inaccuracies in plotting means that this
value is outside the acceptable range.
(ii) A difficult part and the candidate has not recognised what the question is asking.

Mark awarded = 0 out of 2
Another difficult part which few candidates can tackle successfully.

Mark awarded = 0 out of 1
Total mark awarded = 3 out of 12
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Question 11

Mark scheme

11 (a) (i) | EC=BE or AC=FE and
LAEC = ZFBE or LZECA = ZBEF Bl
Two correct reasons for their choices Bl Statements and reasons:

EC = BE; radii

AC = FE; diameters

ZAEC = ZFBE [= 90°]; angle in semicircle
ZECA = ZBEF [= 60°]; equilateral triangle
Third statement, leading to correct

congruence condition i.e. RHS, SAS, Bl
SSA
(ii) | BFD 1
(iii) | LZEBF = ZDFB =90° | Both 90° could be marked on diagram

Cointerior/interior/supplementary/allied | 1dep
angles [sum to 180]

OR OR
/BEF = ZEFD = 60° 1 Both 60° could be marked on diagram
Alternate angles [are equal] ldep
(iv) | 120° 1 120° could be marked on diagram
(b) (i) | 6.126t06.13 2 M1 for%X4><4><sin130
Or %PQ x perpendicular height (numerical)
(ii) | 38.2t0 383 3 M1 for (?’(S(;ﬂx 7 x 4% soi by 32.11

or @xnxf soi by 18.15
360

And M1 for ‘their major sector area’ + ‘their
triangle area’

Or for “their circle area’ — ‘their minor sector
area’ + ‘their triangle area’
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Example candidate response — grade A

11 (a) The diagram shows two circles with equal radii.
A, E and C are points on the circle, centre B.
B, E, D and F are points on the circle, centre C.
ABCD is a straight line.

(i) Show that triangles AEC and FBE are congruent.

e s ore o (a;;b:ﬁ:*“ *‘ait&%

O-re. alpuoys @pal to Qe
- AC ws—c\l-ewq—g% ok o Cie
L MJ 531,‘:&0,5_& om_.‘h dwopreler ef o Civele So
== EC o\r\_a_ RE c'\‘Q._"H"L m&fu"s c.\- ‘\“\’\t CT(C‘Q_ Sa .'-L"& WWL&

~dACC ond A FRE oce Ca-\arum-\— Bt} o. prape_xlj &3“-\*“\31@:

Hypokervs ond scde. (LHS) Bl

(ii) State another triangle that is congruent to triangle AEC.

Answer Triangle B.ED sosseess (1]

(iii) Explain why EB is parallel to DF.

Answer . BR....ond. . DE. o2, P Ched Gna e vodia

2o Sicle..s :\:.....*musl:mj..ﬁm.a"..csmmmggr ..... heth Hhe. 2
l\“t\-e_s - :&-_
(iv) Work out 4BE.

: A Bge ove;e_c\,ul\o}tra.)

@5 180 ~66 2 120 (s o, shofrover 0] 0
ety
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Paper 2

(b) P and Q are points on the circle centre O with radius 4cm.
POQ = 130°.

(i) Calculate the area of triangle POQ.
.!?? ¥ K+ £Sial30
b +Sin V3

Answer 6 13 cm? [2]

(ii) Calculate the area of the major-segment, shown unshaded in the diagram.

2306 2

23 A vk
_?;9(1;—3 w2 -FQ“’XL«

2 Aur W ‘ ;
_a%— + 3 Answer Al cm? [3]
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Examiner comment — grade A

(a) Parts (i) and (iii) proved to be difficult, with many candidates clearly not prepared for this type of
geometrical question.

(i) This candidate, however, produces an excellent answer to this part of the question. The slight slip
in writing FBF instead of FBE was not penalised since the intention was clear. The solution is not
presented in the traditional way but it is clear that the candidate understands exactly what the
proof requires. The necessary equalities are stated, the reasons for these equalities stated and
correct reason is then given for the congruence (RHS). This solution is one of a very small number
that was given all three marks although a high proportion picked up one or two. Quite a good
number of strong candidates lost the third mark when, after stating the same three equalities and
reasons as this candidate the reason for congruence was given as SAS.

(i) Most candidates were able to give this angle.

(iii) This, again, was particularly difficult and only the very strongest candidates gained both marks.
This candidate’s statement did not earn anything, but the two right angles BFD and EBF marked in
the diagram did get one (perhaps fortunate) mark.

(iv) A clear method and reasoning gives the correct answer and gains the mark.

Mark awarded = 6 out of 7

(b) (i) Most candidates at this level gained the two marks here, most of them using this 1/2absinC

formula.

(if) This answer is allowed one mark for correctly finding the area of the major sector, but the
candidate has confused ‘sector’ and ‘segment’ and ignored the statement ‘unshaded in the
diagram’. This was a common mistake.

Mark awarded = 3 out of 5
Total mark awarded =9 out of 12

Cambridge O Level Mathematics (Syllabus D) 4024 173



Paper 2

Example candidate response — grade C

11 (a) The diagram shows two circles with equal radii.
A, E and C are points on the circle, centre B.
B, E, D and F are points on the circle, centre C.
ABCD is a straight line.

(i) Show that triangles AEC and FBE are congruent.

A,E y: Wml = % gc f qulql E BE

and At LPEMQEMM

5.
e Boapi = B+ BEHE

B3]

(i) State another triangle that is congruent to triangle AEC.

(iii) Explain why EB is parallel to DF.

Answer "6 d’:’;’ S

s

(iv) Work out A BE.

a0"™

Answer ... reressernenssansnannrnas [1]
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(b) P and Q are points on the circle centre O with radius 4cm,
POQ = 130°.

Ly QRuk A (37
9 KO'%LJ

(i) Calculate the area of triangle POQ. oo =)
T wakby WC 2 L3t
CHEAN ! 2\ 20
=% ...L K)‘\/ vl K b
/al’{l Answer .. 6 \3‘8 ...... cm? [2]
(i) Calculate the area of the major segment, shown unshaded in the diagram.
& xre
2D X N =) 24 - (82
2980 y Akt
260
9 0:b3qy 3ax b 334033,
Answer cm? 3]
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Paper 2

Examiner comment — grade C

(a) (i) The candidate has listed the three sides in the triangles that are equal but has given no reasons at
all. It might have been thought that two of the pairs were obvious but the equality of AE and BF
would certainly need some justification. Many candidates did earn one mark by giving one pair of
sides and the right angles and a second mark if the reasons were also given.

(if) The candidate had no difficulty with this part.

(ifi) The candidate perhaps had some idea of what was required when writing ‘they are making
alternate angles’, but there is no indication of which angles or why, and the rest of the answer
does not help.

(iv) This wrong answer of 90 was fairly common but, with no working shown, it is hard to think it was
anything other than a guess.

Mark awarded = 1 out of 7

(b) (i) Inthis question the accuracy of the answer was not specified and there is no penalty for leaving
the answer to 4 or more significant figures. The candidate thus has no problem here and gets both
the marks. However, when candidates do correct to 3 significant figures, they must be careful to
do so correctly. Candidates who went straight from 8 sin130 to 6.12 lost the accuracy mark.

(ii) One mark is earned for finding the area of the major sector but the question is not completed.

Mark awarded = 3 out of 5
Total mark awarded = 4 out of 12
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Example candidate response — grade E

_1]/ (a) The diagram shows two circles with equal radii.
A, E and C are points on the circle, centre B.
B, E, D and F are points on the circle; centre C.
ABCD is a straight line.

(i) Show that triangles AEC and FBE are congruent.

E)
(i) State another triangle that is congruent to triangle AEC.
Answer Triangle AR [1]
(iii) Explain why EB is parallel to DF.
Answer ling of- EB i€ cnguent widn jhe (ine of DE
Bl T i Wit o N o 2]
(iv) Work out ABE.
[ 8v*— 60"
Answer 120 [11
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(b) P and Q are points on the circle centre O with radius 4cm.
POQ = 130°.

" :_). (s}
e
SI6I2y = ape

3.6X2 =z 1.2 om.

(i) Calculate the area of triangle POQ.
!/3_ X bXh
V,z :‘.»% X'+ 2
9.9 e
Answer .. 14y cm? [2]

(ii) Calculate the area of the major segment, shown unshaded in the diagram.
7T
pa
x4  x7.2
3 62cm*4

Answer 361 seee CM? [3]

Examiner comment — grade E

(a) The diagram shows some good knowledge of angles but nothing about proof of congruence of
parallelism. Two marks are earned in parts (ii) and (iv).

Mark awarded = 2 out of 7

(b) (i) The candidate finds the length of PQ and then tries to use it in the formula %2 x base x height but
does not realise that a further calculation is necessary to find the height. In addition the candidate
should be aware that approximating 4 x sin65 to 3.6 would probably have lost the accuracy mark,
even with an accurate height.

(ii) The candidate tries to use the formula for the volume of a cylinder to find the area of a segment.

Mark awarded = 0 out of 5
Total mark awarded = 2 out of 12
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