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Example Candidate Responses — Paper 2

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 candidates’ performance (high, middle, low) relate to the subject’s curriculum and assessment
objectives.

In this booklet candidate responses have been chosen from June 2018 scripts to exemplify a range of answers.

For each question, the response is annotated with a clear explanation of where and why marks were awarded or
omitted. This is followed by examiner comments on how the answer could have been improved. In this way, it is
possible for you to understand what candidates have done to gain their marks and what they could do to improve their
answers. There is also a list of common mistakes candidates made in their answers for each question.

This document provides illustrative examples of candidate work with examiner commentary. These help teachers
to assess the standard required to achieve marks beyond the guidance of the mark scheme. Therefore, in some
circumstances, such as where exact answers are required, there will not be much comment.

The questions and mark schemes and pre-release material used here are available to download from the School
Support Hub. These files are:

June 2018 Question Paper 21

June 2018 Paper 21 Mark Scheme

Past exam resources and other teacher support materials are available on the School Support Hub:

www.cambridgeinternational.org/support

Cambridge O Level Mathematics (Syllabus D) 4024 4
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Example Candidate Responses — Paper 2

How to use this booklet

This booklet goes through the paper one question at a time, showing you the high level response for each question.
The candidate answers are set in a table. In the left-hand column are the candidate answers, and in the right-hand
column are the examiner comments.

Example Candidate Response — Question 1, high Examiner comments

4 _2 4,11 @ The candidate shows a clear
1 (a) Evaluate 77-7. kA et method to write both fractions with
’ .{’, ! . a common denominator.

Uxd . o2xi Arn = AR @ They subtract the numerators
Wxr vt . to reach the correct answer.

1g 7_7. / e ¢ Mark for (a) = 1 out of 1
11 Answer /4.? 1
e They perform a Iong

(b) Evalvate 09x0011. L

O 01'1 e KExaminer comments are \

\ alongside the answers. These
Answers are by real candidates in exam conditions. explain where and why marks | |
These show you the types of answers for each level. were awarded. This helps you
Discuss and analyse the answers with your learners in to interpret the standard of
the classroom to improve their skills. Cambridge exams so you can

help your learners to refine

Ktheir exam technique. J

How the candidate could have improved their answer

The candidate could have written the two equivalent fractions as the first step. It was not necessary to show the
multiplications leading to these fractions.

This section explains how the candidate could
have improved each answer. This helps you to
interpret the standard of Cambridge exams and
helps your learners to refine their exam technique.

Common mistakes candidates made in this question

They did not write the fractions with a common denominator and simply subtracted the numerators and denominators
separately leading to an answer of 2/4.

Often candidates were not awarded Lists the common mistakes candidates made
marks because they misread or in answering each question. This will help your
misinterpreted the questions. learners to avoid these mistakes and give them

the best chance of achieving the available marks.

5 Cambridge O Level Mathematics (Syllabus D) 4024



Example Candidate Responses — Paper 2

Question 1

Example Candidate Response — high Examiner comments

I (a) Use set notation to describe the shaded region in the Venn diagram.

¢

7
0N
Answer L\)G ........................... (1
(b) €=1{1,2.3,4.5,6,7.8,9.10, 11, 12} P
A= {x:xisafactorof 12} ), 3,%,H,0,14
B={x:xisamultiple of 2} 2,4,6,% ?’?,‘2
("= {x :xis a square number} "9

(i) Show this information on the Venn diagram below.

€

(i) Find n(4nB).

§' Answer

(iii) Find n(4n(BUC)).

Q The candidate confuses giving
the number of elements in a set

PR S [y | Wwith describing the set using set
notation.
(iv)  One subset in the Venn diagram in part (b)(i) has no elements. Mark for (a) =1 out of 1
Use set notation to describe this subsq)t. @ mart :OI' EE;?))= 21 OuttOff21
n — ark ror I1)="1o0uUto
n (BNC) = o it =
Answer n(e’ﬂ(jw@ ............... [ Mark for (b)("l) =1outoft

Mark for (b)(iv) = 0 out of 1

Cambridge O Level Mathematics (Syllabus D) 4024 6



Example Candidate Responses — Paper 2

Example Candidate Response - high, continued Examiner comments

(¢) (i) Write 540 as the product of its prime factors.

Y24, Q3 .
PRI ¢ it ol 2 Mark for (c)(i) = 2 out of 2
% .
(i) pis the smallest possible iﬁteger such that 540p is-a square number.

Find «/540p, giving your answer as the product of its prime factors.

2%%2>

92,@3(33 e The candidate doesn’t connect

121 the previous answer with this
part and they do not show that
it is necessary to have all even
numbers for the indices of a
square number.

Mark for (c)(ii) = 0 out of 2

Answer

Total mark awarded =
7 out of 10

How the candidate could have improved their answer
+ (b)(iv) The candidate should have described the required subset, instead of giving the number of elements in a
set.

* (c)(ii) The answer would have been improved by connecting the previous answer with this part question and the
candidate should have known that it was necessary to have all even powers for a square number, written as a
product of its prime factors.

7 Cambridge O Level Mathematics (Syllabus D) 4024



Example Candidate Responses — Paper 2

Examiner comments

Example Candidate Response — middle

1 (a) Use set notation to describe the shaded region in the Venn diagram.

Mark for (a) = 1 out of 1

% =
Answer (PUQW ................ [1]
(b) €=1{1,2.3,4,5.6.7,8.9.10, 11, 12}
A= {x:xisa factor of 12}
B = {x:xisamultiple of 2}
C = {x:xis a square number}
(i) Show this information on the Venn diagram below. Mark for (b)(i) = 1 out of 2
%
: 0 The candidate shows all the
correct elements in the required
2] subset, but only gives the answer
s, s 3 instead of 4.
Find B).
iy, ko, HATE % Mark for (b)(ii) = 0 out of 1
Answer m
i) Find n(4nBUC)). e The candidate shows the
e 0 correct element, 3, in the correct
Answer - (1] subset on the diagram, but gives
(iv) One subset in the Venn diagram in part (b)(i) has no elements. ”}61 incorrect answer of 0 instead
of 1.
Use set notation to describe this subset. Mark for (b)(iii) =0 out of 1
ANED o ,
PORSIRRR Y 11 o DA i @ The answer is incorrect. It is
possible however, to describe
an acceptable Follow Through
alternative subsete.g. ANCN B
Mark for (b)(iv) = 0 out of 1
Cambridge O Level Mathematics (Syllabus D) 4024 8




Example Candidate Responses — Paper 2

Example Candidate Response — middle, continued Examiner comments

() (i) Write 540.as the-product of its'prime factors.

2|SYO 540 = LY IXZAE NS

s 723 = XSS
=2 ng ) 22 x3 xS o Mark for (c)(i) = 2 out of 2
= 2 HSWEE  wvves B tuvists Sivnn vormsisiwsuevesisn

(i) p is the smallest possible integer such that 540p is a square number.

Find «/TO];_, givi_ng your-answer .as-the product of its prime factors.
PN TR 14 .

N i

oy = QLNRTXSE XS

. 2 x 1
, Y% = (D% X3 ™R8 ) = |
N S((/ P :';Qixg X‘g 'X S— >Answ'er ..... Q nggxg [2] Mark for (C)(ii) =2outof2

2

Total mark awarded =
6 out of 10

(a) Samiinvests $2000 in an account paying compound interest at a-rate of 1.8% per year.
Calculate the total interést paid to Sami after 3. years: )
G \Rered = Q00D K Q | +”|1Lf
= 2a0 Al +00ITs
= 2000 x Ci,018)?
= QDO X ] O SG Hq #9552
= 1SS 66¢

_ Answer $ ..o T ML
= 8210995 /
(b) Theresa takes out a loan.

She repays the loan over one. year at a rate of $54 per month.
The total she repays is.8% greater than the value of the original loan.

Work out.the value of the-original loan.
100) =82 [ X 1L e
U6
08 = T erore :
sy 648 = ETY5
l T© Answer $ 6 qO{/ ?q' [3]:

How the candidate could have improved their answer
+ (b)(ii) The candidate had all the correct elements in the subset, but gave answer as 3 not 4. They might have only
counted the elements 2, 6 and 12 as being the correct required elements and disregarded the ‘4’.

» (b)(iii) The candidate should have given 1 as the answer. It is possible that they mistakenly thought, that the given
set notation, they had to identify either of the two empty subsets on his diagram.

+ (b)(iv) The correct subset was not identified. The candidate could have given an alternative answer of AN Cn B/,
which would have identified an empty subset, for his diagram.

9 Cambridge O Level Mathematics (Syllabus D) 4024



Example Candidate Responses — Paper 2

Example Candidate Response — low

1

(a) Use set notation to describe the shaded region in the Venn diagram.

(b)

()

(ii)

(iii)

(iv)

(3

{1,2.3.4,5,6.7.8.9,10, 11. 12}
{x:xisafactorof 12}12 %« & 12
{x:xisamultipleof 2}, 4, ¢ %, 1o 12
{x : x is a square number} =,

SN

o

~

Show this information on the Venn diagram below.

%

Find n(4NB).

Find n(4n(BuUC)).

One subset in the Venn diagram in part (b)(i) has no elements.

Use set notation to describe this subset.

[2]
Answer . ot il B [1]
Answer ... B vores e e [1]
Answer ... & .......................... [

Examiner comments

0I'he candidate does not give
the correct answer of (P U Q)'
orPnQ.
Mark for (a) = 0 out of 1

e Nine has been put in the
incorrect subset.
Mark for (b)(i) = 1 out of 2
Mark for (b)(ii) = 1 out of 1

e The element, 3, has been put
in the correct position on the Venn
diagram, but the wrong answer of
4 instead of 1 has been given.
Mark for (b)(iii) = 0 out of 1

o The candidate gives the
symbol for the empty set, instead
of describing the required subset,
using set notation.

Mark for (b)(iv) = 0 out of 1

Cambridge O Level Mathematics (Syllabus D) 4024
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Example Candidate Responses — Paper 2

Example Candidate Response - low, continued Examiner comments

(¢) (i) Write 540 as the product of its prime factors.

9 e The candidate needs to show
Answer SrAER.EI X2 [2] the factors of 4, as 2 x 2.
Mark for (c)(i) = 1 out of 2

(i) p is the smallest possible integer such that 540p is a square number.

Find +/540p, giving your answer as the product of its prime factors. 6 The candidate does not
o ‘ recognise that this part question
SHOP - T Sheop” follows on from the previous
- part and that the indices of a
Q square number must all be even
numbers.
Mark for (c)(ii) = 0 out of 2
Answer 2]
- ) ) ) ) Total mark awarded =
! (a) Samiinvests $2000 in an account paying compound interest at a rate of 1.8% per year. 3 out of 10
Calculate the totak interest paid to Sami after 3 years.
1, 6% o xoee T 3ys
- "800 ,3‘—
- — Tt )
\ ©O
. w = & o8
= A Tee
Answer $ ...1.0.8 [31

(b) Theresa takes out a loan.
She repays the loari over one year at a rate of $54 per month.
The total she repays is 8% greater than the value of the original loan.

‘Work out the value of the original loan.

§3L 12 = §LbY Ch - S1, Fho

&”to?’—"”"“ ~ $ 596, b
S
= oo !
= S, 8%
Answer $ 54 é,:“’ [3]

How the candidate could have improved their answer

* (a) The candidate needed to give correct answer of (PU Q) or PN Q".
» (b)(i) The candidate should have put the element ‘9", in the correct position on the Venn diagram.
(iii) The correct answer was 1, as the single element, ‘3’, had been put in the correct subset on the Venn
diagram.
(iv) The candidate puts the empty set, &, instead of A'nBn C.
* (c)(i) The correct answer was 2 x 2 instead of 4.
(ii) The candidate did not see the connection with previous part, which was needed here.

Common mistakes candidates made in this question

Candidates confused finding the number of elements in a subset with listing all the elements in that particular subset.

11 Cambridge O Level Mathematics (Syllabus D) 4024



Example Candidate Responses — Paper 2

Question 2

Example Candidate Response — high Examiner comments

2

(a) Sami.invests $2000 in an account paying compound interest at a rate of 1.8% per year.

Calculate the total interest paid to Sami after 3 years.

= Q\OOOCJ o+ IT(;)%@;
, Q The candidate correctly finds
I 2000 K 1,088 the amount after the 3 years, but
=9 1t0 o now needs to subtract the original
sum invested in order to obtain
the total interest paid.
Answer $ ... M0 B3l Mark for (a) = 2 out of 3

(b) Theresa takes out a loan. -
She repays the loan.over one year at a rate of $54 per month.
The total she repays is 8% greatet: than the value of the original loan.

Work out the'value of the original loan.

L€ = lO%
= S\‘.’)(l;l LT —— \00
=6¥8 o= GEELIRS
(DQ
€00 Mark for (b) = 3 out of 3
Answer $§ -éoo [31

Total mark awarded =
5 out of 6

How the candidate could have improved their answer

(a) The candidate correctly found the amount $2110, but did not subtract the original investment of $2000 to obtain
the total interest paid.

Cambridge O Level Mathematics (Syllabus D) 4024 12



Example Candidate Responses — Paper 2

Example Candidate Response — middle Examiner comments

2 (a) Sami invests $2000in anaccount paying compound interest at a rate of 1.8% per year.

Calculate the totl interest paid to Sami after 3 years.

A1+ E .

- Q0996

Answer $

(b) Theresa takes out a loan.
She repays the loan over one year at a rate of $54 per month.
The total she repays is 8% greaiter than the value of the original loan.
‘Work out the value of the (‘)rigipal‘ loan.
S xl2= B 048 (2]
st g ez Gystc @
—

2000 U t %%f = 2060( 1101 %)gzzoo'@x[\osm

ﬂ The candidate correctly finds
the amount after the 3 years, but
now needs to subtract the original
sum invested, in order to obtain
the total interest paid.

Mark for (a) = 2 out of 3

e The candidate correctly finds
the total amount repaid, $648.

109 bueie SRE 64£00 100 © An incorrect equation has been
B R ' iven here. It should be:
T B =68 goe=6¢200 g .
e oGYE | 1 o= SLEOBIN | g BX
%{’% =% IGt(&Answér $ ... % LQ)O ...................... 12 x+ 100 = 648.

Mark for (b) = 1 out of 3

Total mark awarded =
3 outof 6

How the candidate could have improved their answer

* (a) The candidate did not subtract the original investment from the amount, to obtain the total interest paid.

+ (b) The candidate correctly obtained $648, but did not know that the original loan was $x = % or equivalent,

which was the next step that was needed.

13
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Example Candidate Responses — Paper 2

Example Candidate Response — low

2 (@) Samiinvests $2000in an-account paying compound interest at'a rate of 1.8% per year.

Calculate the-total interest paid to Sami after 3 years.

POY _ od¥x itk x3 (1)
1S oo
= 1og

Answer $ 00K [3]

(b) Theresa takes out a loan.
She repays the loan over one year at a.rate of $54 per month.
The total she repays is 8% greater than the value of the original loan.

Work out the value of the original loan.
ay v
zoue @
. X Rgg ~gy.g
e %o ¥ eS8, o a
Gug ~ SU-RY = 51

Ansver § ssummmsnesmmsig 31

Examiner comments

0 The candidate is incorrectly
using the Simple Interest formula
and not the Compound Interest
formula.

Mark for (a) = 0 out of 3

e The candidate correctly finds
the total amount repaid, $648.

e The candidate should now use
the calculation:
48

original loan = (%) x 100.

Mark for (b) =1 out of 3

Total mark awarded =
1 out of 6

How the candidate could have improved their answer

» (@) The Simple Interest formula was incorrectly used, instead of using Compound Interest.

648

« (b) The candidate was able to obtain $648, but did not know that $x = 108 Was the next step that was required.

Common mistakes candidates made in this question

« (a) Some candidates did not subtract the original investment of $2000 from the new amount of $2110, in order to

obtain the total interest paid.

+ (b) Some candidates made the error of finding 8% of $648 and then subtracting this amount from $648 to obtain

their answer.

Cambridge O Level Mathematics (Syllabus D) 4024 14




Example Candidate Responses — Paper 2

Question 3

Example Candidate Response — high Examiner comments

3 (a) Solve 4(p—3)=2p+7.
4p-12 = 1‘)7&'7

4p-2ps 1247
P=\\Q/?_‘ Q.5

dnswer p= o Boi 2] Mark for (a) = 2 out of 2
(b) Solve these simultaneous equations.
Ox— y=5
Tx+2p=1
Show your working.
Aoc - :5‘ -«-@ 20;"‘ =5
7&“\‘2\3:\ ---@ 2 8 5
'f\'or-\ @ t)
- @ 2§
D¢, d e 5
\(j:')\x-s_ _4_@ Q‘
P"d @ "’\+0 @ ek’

73(‘,-4')&}:,’1
Tt Y9 -5) - |
oo+ doc =10 = |

~ e = {0+1]
toe = 1l

o= | Answer x=, | Mark for (b) = 3 out of 3

Y= e D 3]

15 Cambridge O Level Mathematics (Syllabus D) 4024



Example Candidate Responses — Paper 2

Example Candidate Response - high, continued

o m2+3m
Simplify —7+3m
@ Sy s —3

M* 4 3m
Ao+ H- D

m‘m-\"b[ 0

A m(‘-lm+5) -2

e g' m «\—'3')

MCQ%*%-’%\)

My

L5 -

M D
Answer 2D B

(d) b is diréctly proportional to the cube of a.

Given that b = 4 when a = 2, find 5 when a =5,

&

bxa® b= kad

b'= [gle} -1 =%

4 = 1Wo?) b7 525

4 =814 b=g>

1.k >

A b =125 _(a 5

h=d 1 s
3
Angwer b= BB Dnsess B

Examiner comments

0 The candidate factorises the
numerator correctly.

e The candidate needs to
factorise the denominator
correctly as (2m - 1)(m + 3) in
order to be able to progress to the
final answer.

Mark for (c) = 1 out of 3

Mark for (d) = 3 out of 3

Total mark awarded =
9 out of 11

How the candidate could have improved their answer

(a) The candidate was able to factorise the numerator, but was unable to factorise the quadratic expression and
hence could not proceed to cancel the required terms, in order to obtain the final answer.

Cambridge O Level Mathematics (Syllabus D) 4024 16




Example Candidate Responses — Paper 2

Example Candidate Response — middle Examiner comments

3 (aj Solve 4(27*_ 3),'=l2p+7.
4 p= )= aptT
L\"P -1 ;:9‘9'\'—7‘
=19
_‘P—'—S.

21
>
Answer p= CX?S ........... 2] Mark for (a) =2outof 2

‘(b) Solve these simultaneous equations.

2x— y=5
Tx+2y=1

Show your working.

Qo0 1 -:‘-5, (5]
Tag & j; Py

Y = Voe-5

NN Noc A2 ec-G) =1
ek yoo =10 =14

Moo =
[ ’,"‘
\

O~
n (") Q\k\) —j =8
: 'J":) =S
-3 ~ .
J ) Answer x=..\

=3 B3] Mark for (b) = 3 out of 3

17 Cambridge O Level Mathematics (Syllabus D) 4024



Example Candidate Responses — Paper 2

Example Candidate Response — middle, continued Examiner comments
’ 2
(© Simplify —t3m . .
2m +5m__3 (1) _oAgh X 2wt @ The candidate needs to
‘ Axgpr & Oxh - R factorise the numerator as
m(m + 3).
vz O
7, A 55 =5 e The candidate needs to
factorise the denominator as
w (2m—-1)(m + 3).

Mark for (c) = 0 out of 3

Answer ... Ve eerreenengensessennens [3]
(d) b is directly proportional to the cube of a.
Given that b = 4 when a = 2, find b-when a = 5.
boe 5%
B »:ange VB e The correct equation of direct
I = ) proportionality has been used.
L~ %k >
E
=2 beo@
o The candidate incorrectly
2 e ‘ evaluates the constant of
L= QLE)) Answer b= F25..299. .. 3] proportionality as 2, instead of 15
b =2 A50 Mark for (d) = 1 out of 3

Total mark awarded =
6 out of 11

How the candidate could have improved their answer
* (c) The candidate did not show any understanding of what was required in factorising, either the numerator or
denominator.

« (@) The candidate correctly used b = ka>, but obtained k = 2 instead of k =1—, from incorrect working. The candidate
should have reached the equation of proportionality, b = 5(5)3 next and from there obtained the correct final
answer.

Cambridge O Level Mathematics (Syllabus D) 4024 18



Example Candidate Response — low

3

(2) Solve 4(p—3)=2p+7.

Lp— = 2pY)

2o 53227
=
p — D¢

(b) Solve thiese simultaneous equations.

2x— y=5
Tx.+2y=1

Show your working.
7 % Qo ~H=$H0
9 X #] 2
lepse — Ty =58
gL Ay =2
05 -

D_‘_ 9

72

ANSWeEr P = s T Teeeeeeeenens

= 82y
R
20

AR T
o G+ =

Fx ~ %Y =
raoL F49 =T

e
=y

*Q ‘/\/é,\

r=3

Answer x=

Example Candidate Responses — Paper 2

Examiner comments

Mark for (a) = 2 out of 2

o The correct method of
elimination has been used,
but makes arithmetic error by
obtaining
y=3andnoty=-3.

Mark for (b) = 1 out of 3
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Example Candidate Responses — Paper 2

Example Candidate Response - low, continued Examiner comments

m*+3m,
2m? 4 5m—3"

e Y S T
PR R

(¢) Simplify

e The candidate is not showing
9 any correct factorisation. It
needs to show numerator is
m(m + 3) and denominator is
(2m - 1)(m + 3).

Mark for (c) = 0 out of 3

:'I,

Answer
(d) b isdirectly proportional tothe cube of a.
Given that b = 4 when g = 2, find b when a=5s.
b x qg @ This is not sufficient. The
g candidate needs to write the
‘ equation of proportionality here,
© 4 % b= ka’.
‘ 2 Mark for (d) = 0 out of 3
b $
Total mark awarded =
bhel2g 3 out of 11
Answer b=........ '7’/ ................... [3]

How the candidate could have improved their answer

* (b) The candidate used the correct method of elimination in reaching -11y = 33, but then lost accuracy and gave
y = 3, so was unable to obtain either of the two correct values for x or y, thus no further marks were earned.

» (@) The candidate did not show any correct factorising of either the numerator of the denominator, so no marks
could be awarded.

» (b) The equation of proportionality should have been written, b = ka®, not just b oc a®, in order to be awarded
marks.

Common mistakes candidates made in this question

(a) Some candidates did not always read the question carefully enough. Some gave answers that referred to b = 1—3
a

orb=%a
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Example Candidate Responses — Paper 2

Question 4

Example Candidate Response — high Examiner comments

4

[r] [x] [ s} [o] v [o] [M] [e] [x] [R] [¥]

Twelve lettered tiles spell-ing the' word TRIGONOMETRY are placed inside a bag.
() Adtile istaken at random from the bag.

Find the probability that the tile shows a letter R.
Give your answer as a fraction in its simplest form,

Moo Rs = 2 Total Rlas = 12

vty = 2 -
Rrabalki ity 4%@ "\/'é

Answer Ve .01 | Mark for (a) = 1 out of 1

(b) Allthe tiles are placed back in the bag, a tile is then taken at.random and placed on the table.
A second tile is taken at random and placed to the right of the first tile.
A third tile is taken at random and placed to the right of the second tile.

Ist 2nd 3rd
Find the probability that, in the order the tiles were placed on the table, they spell GET.
Probability 18 withoul veplaceimen ¥

&': 1 E: l T: _9;_: l
> T o L
Brobabiliby of GET= _l\ix_\_ <L - -\4
T
[ —
dnswer /eed | Markfor(b)=2outof2
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Example Candidate Responses — Paper 2

Example Candidate Response - high, continued

Examiner comments

() Vowels are the letters A, E, ; O and U. .
All other letters are consonants. . B
All the twelve tiles are placed back in the bag and two tiles are taken at random, without
replacement.

(i) Complete the tree diagram.
First tile Second tile

vowel

vowel

consonant

vowel

consonant

consonant

(i) Find the probability that the tiles both show vowels.

I}
JC'F/QQ B

l \

Answer /l { [11
(iii) Find the probability that one tile shows a vowel and one tile shows aconsonant.
g z
Lp’ﬁ A pd %
’ [ M

B

/33 2)

Answer

[2].

Mark for (c)(i) = 2 out of 2

Mark for (c)(ii) =1 out of 1

a The candidate is only using
one out of the two possible routes.
Mark for (c)(iii) = 1 out of 2

Total mark awarded =
7 out of 8

How the candidate could have improved their answer

(c)(iii) The candidate only used the one route on the tree diagram and needed to use the other route as well. So the

. 4 8 8 4
calculation (ﬁ X W) + <ﬁ X W) was needed.
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Example Candidate Responses — Paper 2

Example Candidate Response — middle Examiner comments

[r] [&] [x] [e] [o] [ [o] M [E] [x] [&] [X]

Twelve lettered tiles spelling the word TRIGONOMETRY are placed inside a bag.
(a) Adtile is taken at random from the bag.

Find the probability that the tilé shows a letter R.
Give your answer as a fraction in its simplest form.

Q= 2
e
= 4 @" Mark for (a) = 1 out of 1
6 Answer [1]

(b) All the tiles are placed back in'the bag, a-ile is then taken at random and placed-on the {able.
A second tile is taken at random and placed to the right of the first tile.
A third tile is.taken at random and placed to.the right of the seond tile.

1st 2nd 3rd
L] OO O

Find the probability that, in the order the tiles were placed:on the table, they spell GET.

P . The candidate needs to use
feen= L % Lx 1 = @ The candidate e .
[1 \\ l@ 0 the fraction 10 here instead, since

there are 2 letter Ts left in the bag.

= /-L_, i Mark for (b) = 0 out of 2
320 1220 1

Answer
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Example Candidate Responses — Paper 2

Example Candidate Response — middle, continued

Examiner comments

(c) Vowels are the letters A, E, I, O and U.
All other letters are consonants. ‘
All the twelve tiles are placed back in thié bag and two, tiles are taken at fandom, without
replacement. a

(i) Complete the tree diagram.
First tile Second tile

vowel

. vowel

consonant

vowel

consonant

— o O

— D

consonant
[2]
(i) Find the probability that the tiles both show vowels.
eCO = ¢ X
250 0 i
= _DL = ’\_ Answer H [l]‘
. 3 A\ \VJ .
(iii). Find the probability that one tile shows avo el and one tile shows a consonant.
N 28
'P@s@:@ng +(5.09 %
\VESR [ 1 ' I '
= ) kUL S6
2 22—
‘ %/Z/ Answer Sewu 21
27 +Sb
— 2 ==
127

~

Mark for (c)(i) = 2 out of 2

Mark for (c)(ii) = 1 out of 1

e The candidate correctly
shows the product of the two
probabilities.

e The two probabilities have
been added here, instead of
multiplying them as required and

is also using the incorrect fraction

7
Ofﬁ.

Mark for (c)(iii) = 1 out of 2

Total mark awarded =
5 out of 8

How the candidate could have improved their answer

» (b) The candidate had the correct probabilities for the first two tiles drawn, but should have had % for the third.

* (c)(iii) The candidate incorrectly used + % in the second pair of probabilities, instead of x %
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Example Candidate Responses — Paper 2

Example Candidate Response — low Examiner comments

Twelve lettered tiles spelling the word TRIGONOMETRY are placed inside a bag.
(a) Atile is taken at random from the bag.

Find the probability that the tile shows a letter R.
Give your answer as a fraction in its simplest form.

;I
b
= 1

i o Answer .5 [ Mark for (a) = 1 out of 1

(b) All the tiles are placed back in the bag, a tile is then taken at random and placed on the table.
A second tile is takenat.random and placed to the right of the first tile.
A third tile is taken at randonrand placed to the right of the second tile.

1st 2nd 3rd
(5]
Find the probability that, in the order the tiles were placed on the table, they spell GET.

ﬂ The candidate needs to use the

V- 008 1 1 2
- 02 ° : correctproductofﬁxﬁxﬁ

here.
Mark for (b) = 0 out of 2

Answer ... O )612 ....................... [2]
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Example Candidate Responses — Paper 2

Example Candidate Response - low, continued Examiner comments

(¢) Vowels are the letters A, E, I, O and U.
All other letters are consonants. .
All the twelve tiles are placed back in the bag and two tiles are taken at random, without

replacement.

(i) Complete the tree diagram.
First tile Second tile

vowel

vowel

consonant

e e The correct denominators are
given for all of the fractions, but all

of the numerators are incorrect.

Candidates need to remember

that the probabilities on a pair of

branches, must total 1.

consonant ’ | Mark for (c)(i) = 0 out of 2

(2]

vowel

consonant

(ii) Find the probability that the tiles both show vowels.
1
v\ B
L

Vs g

e : ARSWEr o, L —— 1

Mark for (c)(ii) = 1 out of 1

(ifiy Find the probability that one tile shows a vowel and one tile shows a consonant.

- % (_’5’, X‘%T> % (—(‘%,X"TT) 0 e The candidate correctly
# 2 multiplies the Follow Through

= %,—)l_ X % probabilities on the tree diagram,
v which is sufficient for the method
= 5 here.
Ly C Mark for (c)(iii) = 1 out of 2
S
Answer o 2H2 i [2] Total mark awarded =

3 outof 8

How the candidate could have improved their answer
* (b) The candidate should have shown the multiplication of the 3 probabilities, 11—2 x % x %

* (c)(i) The tree diagram was completed inaccurately and did not show an understanding that the probabilities on
the pairs of branches must total 1.

e (c)(iii) The candidate needed to use the pair of probabilities on the other route as well.

Common mistakes candidates made in this question

* (c)(i) Candidates need to ensure that a pair of probabilities, on the branches of a probability tree diagram, when
added together, must total 1.

e (c)(iii) Some candidates did not always identify that there were two possible routes that satisfied the condition for
one tile showing a vowel and the other showing a constant.
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Example Candidate Responses — Paper 2

Question 5

Example Candidate Response — high Examiner comments

5 @ 1,7, 13, 19, 25, ...

() Find an expression, in terms.of n, for the nth term of this sequence.
Dipcnas 7- 126 Gn-5
a-d= |- G =9

Answer

oa=D

. Mark for (a)(i) = 2 out of 2

(i) Explain why 251 is not a term in this sequence.
G(a3)-5 =253
CC”"I)‘ -H =247

Answer 281 0s. 00 a e o TBe

Mark for (a)(ii) =1 out of 1

ioe s

(b) Here is another sequence.
5, 8, 13, 20, 29, ...
The pth term of this sequence.is p*+4 .
Write-down an expression, in terms of p, for the pth-term.of these sequences.

W -2 1,6, 13, 22,..

Answer ., IDQ. -2

4 @k e 3 ke ol on.... A0, 34 Yo a4 sosll f\wc\«g;ul]

Mark for (b)(i) =1 out of 1

() 7, 12,19, 28, 39, ...
b A

o e

ISR

Answer

11
0 This is not the answer required,
i.e. p2 +2p+4.
Mark for (b)(ii) =0 out of 1
= [1]

27
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Example Candidate Responses — Paper 2

Example Candidate Response - high, continued

(c) The diagrams below show the first three patterns in a sequence.
The patterns are made from short diagonal lines.

./.\- ) . ) I/.\I ) I/.\- ) .
~. ) ‘/\‘/\ /\/\
) . . NN N
Pattern | Pattern 2 Pattern 3
(i) Draw Pattérn 4 on the dotty grid below.
= . A . .
. ,.{'\\. e .
T AN .
&I N N
. // \.’ d \\\ / \\ ~ \
L /‘ LN
(ii). Complete the table below for the number of short lines in Patterns 4 and 5.
Pattern 1 2 3 4 5
Number of short lines 4 10 18 1% | 40
(iii) Find an expression, in terms of £, for the number of short lines in Pattern .
Answer n'x. + ?)“

m

[2]

2

Examiner Comments

Mark for (c)(i) = 1 out of 1

Mark for (c)(ii) = 2 out of 2

Mark for (c)(iii) = 2 out of 2

Total mark awarded =
9 out of 10

How the candidate could have improved their answer

(b)(ii) The correct answer of p? + 2p + 4 should have been given.
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Example Candidate Responses — Paper 2

Example Candidate Response — middle Examiner comments

5 @ 1,7, 13, 19, 25, ..

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

@ fir e |
CUNENN n a -'AC ) 6 0 0 The answer is partly correct as

dnswer (20N~ 0% 2] it is of the form 6n + k.
‘ Mark for (a)(i) = 1 out of 2

(ii) Explain why 251 is not a-term in this sequence.

Answer KTM VES ot —Q«e/ﬂmp —L1 Q.

e The answer is too vague.

4 <6Lr~s?ju'- - {Q-Q- %L,.aeﬂ/;/um- e pereeeneeens [1] Acceptable answers would be:
(b) Here is another sequence. ’ 6n _6?7 ; 2216
5? 8,3’13,')20? 29, .. so n =42.666
4> S so n is not a whole number
The pth térm of this sequence is  p2+4 . OR
Write down an expression, in térms of p, for the pth term of these sequences. 247 is in the sequence and the
o Ll next term is 253,
R I ' (X 2 ey Mark for (a)(ii) = 0 out of 1
T pte v 5?1_2 @ “eLe Mark for (b)(i) = 1 out of 1
‘.Z/"d = QA Flere ce ‘
= pt o
- P -3 Answer P i [1]
991
@) 7, 12, 19, 28, 39, ...
o~ o~ L ‘). \( [ )
T AT o T N Although the candidate
o MR Y ]y o ) an
AN ) &’ﬁ ! L S e shows an appreciation that the
= WAL ) 2 expression contains p?, the full
~ ‘i)v kY4 o answer of p? + 2p + 4 is required.
R et n j(f*\'a‘l B Answer -'-,D i [ Mark for (b)(ii) = 0 out of 1
* *XM i\;\\g
% At
L .\") ‘
;\ A (" 1 ‘7 ¢ {
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Example Candidate Responses — Paper 2

Example Candidate Response — middle, continued Examiner comments

() The diagrams below show the first three patterns in a sequence.
The patterns are made from short diagonal lines.

! . T

B T O s B T
L o P R e . NG N
o \/\/ ) NN
ety ‘ NN TNK
. A‘)\/\p
Pattern 1 Pattern 2 Pattern 3
(i) Draw Pattern 4 on the dotty grid below. A Gc

Mark for (c)(i) = 1 out of 1

{1

(ii) Complete the table below for the number of short lines in Patterns 4 and 5.

Pattern 1 2 3 4 5 Mark for (c)(ii) = 2 out of 2

Number of short lines | 4 w0 | 18 ’L@f e

' (iii) Find an expression, in terms of ¢, for the number of short lines i in Pattern #.
PMM!\ e C'E X number 0F boxes Homn ) @ The candidate is not %lvmg an
nu wht s answer which contains ¢ . SO
1L a2 4  eu~ vnde | does not score any mark.
- ¥ W Cboxces ) Mark for (c)(iii) = 0 out of 2
st 2] Total mark awarded =

5 out of 10

How the candidate could have improved their answer

* (a)(i) The answer contained ‘6n’ so was partly correct, but needed to be 6n - 5 for a fully correct answer.

e (a)(ii) An acceptable reason was needed, such as: ‘256 is not exactly divisible by 6’ or ‘247 is in the sequence and
the next one is 253'.

» (b)(ii) The candidate did appreciate that the expression included p?, but needed to give the correct answer of
P> +2p + 4.

* (c)(iii) The candidate did not arrive at an expression containing ?, so was unable to gain any mark here.
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Example Candidate Responses — Paper 2

Example Candidate Response — low

5.

@ 1,7, 13, 19, 25, ...

(i) Find an expression, in.terms. of », for the.sith term of this sequence.

(i) Explain why 251 is not a term in this sequence.

Ny 2

ns251-6
Answer 2. does not Dllow. tne. pateen...... Aokttt es
...... [1]
(b) Here is another sequence.
5, 8, 13, 20, 29, ...
The pth term of this sequence is p2 +4.
Write-down an-expression, in terms.of p, for the pth term of thése sequences,
i = ()1‘;/6!\9’ 227,
sl .
135 % 94 (P”‘)Xl
A AV
k!;‘?\ % ‘-~.~-2(l7+1) o
. 1+P x4
: Answer A L}? I 1) [1]
) 7,12, 19, 28, 39;...
PR
- o
Answer .. & P . ]

Examiner comments

ﬂ The candidate’s answer is not
of the form 6n + k, so does not
score a mark.

Mark for (a)(i) = 0 out of 2

9 The candidate’s equation is
incorrect, so further progress
cannot be made.

It should be 6n - 5 = 251.
Mark for (a)(ii) = O out of 1

e This is not the correct answer
of p? 1 3.
Mark for (b)(i) = 0 out of 1

o This is not the correct answer
of p? + 2p + 4.
Mark for (b)(ii) = O out of 1
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Example Candidate Responses — Paper 2

Example Candidate Response - low, continued Examiner comments

(¢) The diagrams below show the first three patterns in a sequence.
The patterns are made from short diagonal lines.

i TR T . B, "
Pattern 1 Pattern 2 Pattern 3
(i) Draw Pattern 4 on the dotty grid below.
e e T T Mark for (c)(i) = 1 out of 1

[t

(i) Complete the table below for the number of short lines in Patterns 4 and 5.

e The candidate gives incorrect

Pattern 1 v 3 4 5 value of 36, instead of the correct
e value of 40.
Number of short lines 4 10 18 1§ Y Mark for (C)(II) =1 out of 2

(iii) Find an expression, in terms of 1, for the number of short lines in Pattern /.

to oty eddawabis

Q The answer is not of the form
t“+ ... soitis not awarded.

T IeY Mark for (c)(iii) = 0 out of 2
(b 1d)x

Answer bt d - [2]

Total mark awarded =
2 out of 10

How the candidate could have improved their answer

* (a)(i) The sequence was based on the 6 times table, so the answer should have included the term 6n.

- (a)(ii) The candidate needed to give an acceptable reason such as:'256 is not exactly divisible by 6’ or ‘247 is in
the sequence and the next one is 253’.

« (b)(i) The correct answer of p? - 3 should have been given.

« (b)(ii) The correct answer was p? + 2p + 4.

* (c)(ii) The candidate needed to give the answer 40 and not 36, in their table.

+ (c)(iii) The candidate did not arrive at an expression containing t%, so was unable to gain any mark here.

Common mistakes candidates made in this question

Candidates should recognise that they may need to work out the differences between the terms in a sequence
twice, before the difference becomes constant and that this then shows that the sequence is based on a quadratic
expression.
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Example Candidate Responses — Paper 2

Question 6

Example Candidate Response — high Examiner comments

6 (a) ABCisa triangle with 4C = 6cm and BC = 9cm.
AB has been drawn below.

4

B

Mark for (a)(i) = 2 out of 2

(i) Using a ruler and a pair of compasses only, construct triangle 4BC. [2]

(i) Measure BAC . Q The answer is inaccurate and

0. AR, e 10! is outside the accepted tolerance
for measuring the angle with a
(b) A rectangular field has dimensions 220m by 350 m, each correct to the nearest 10 metres. protractor.
Calculate the upper bound for the area of the field. Mark for (a)(ii) = 0 out of 1

Mark for (b) = 2 out of 2
228X 3S%

- ] q % 1S Answer .. 7(1.%75 ........... m? [2]

33 Cambridge O Level Mathematics (Syllabus D) 4024



Example Candidate Responses — Paper 2

Example Candidate Response - high, continued Examiner comments

The points P, Q, R and S lie on the circumference of a circle.
PQORS is a trapezium with PQ parallelte.SR. R
T is the point on SR such that OPT = 66°, QTR = 35° and TOR = 79°.

(i) Find PTs, giving a reason for your answer.

Answer PTS = 880... because .,.&L&M.QQ&&....Q»&‘.\%.Lu....l.«\...Ql...,{).?.\s.*;ﬂ.l.h\.uo.t:ffcm Mark for (c)(i) = 2 out of 2

I‘xr\f 09\/1:»11[ ....... [2]
Gi) Find PTQ.

: o -lo .
[ | ¥ \ Answer ... Wﬂ ..................... [11 Mark for (c)(ii) = 1 out of 1

AN
(iif) Complete the statements below to show that triangle POT is congruent to triangle RTQ.
A
1. Angle PTO=Angle ..BNQ.T ...

A
2. Angle POT = Angle P\TQ ............

Triangle POT is congruent to triangke RTQ. Mark for (c)(iii) = 3 out of 3
Congruency condition ...... f&mau. j.]}YQF‘\S\.QTS; ¢ [3]
MS Total mark awarded =
10 out of 11

How the candidate could have improved their answer

(a)(ii) The candidate needed to measure the angle more accurately.
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Example Candidate Responses — Paper 2

Example Candidate Response — middle Examiner comments

" Y

™

5
6 (a) ABCisatriangle with AC = 6cm and BC = 9cm. v+ e \
AB has been drawn below.
e \r 0 Q The candidate’s construction is
4 only showing one arc used from
A.
Mark for (a)(i) = 1 out of 2
Mark for (a)(ii) = 1 out of 1
B
(i) Using a ruler and a pair of compasses only. construct triangle 4BC. [2]
(i) Measure BAC .
3
Answer 2 [1]

(b) A rectangular field has dimensions 220m by 350 m. each correct to the nearest 10 metres.

Calculate the upper bound for the area of the field.

SRS
229 355w e e The correct upper bounds have
been multiplied, for both the width
and the length of the field, but an
incorrect answer has been given.
Mark for (b) = 1 out of 2

Answer . AR.N2S m?[2]
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Example Candidate Responses — Paper 2

Example Candidate Response — middle, continued Examiner comments

The points P, Q, R and S lie on the circumference of a circle:
PORS is a trapeziuin with PQ parallel to SR.

T'is the point.on SR such that QPT = 66°, QTR = 35° and TOR = 179°. e The candidate is not giving the
TR X —— correct reason here, for alternate
angles.
Mark for (c)(i) = 1 out of 2
Answer PTS = &6, because .. \\\\3\9—3 o0 G}VXQ\.\,@ \\S\Q Q&\A Mark for gC;E”)) =1 out of 1

NpAe. 807 - s [2]

(i). Find PTQ.

o The candidate gives the correct
pairs of angles in 1 and 2, but

0 , needs to mention here in 3, that

dnswer ... 153, I~ | side QT is a common side.

(ili) Complete the statements below to show thét-triangle POT is congruent to.triangle RTQ.

e AAA is not a condition of
congruency. It needs to be AAS

N
2. Angle POT=Angle .. TR ... here.
Mark for (c)(iii) = 1 out of 3

N
1.  Angle PTQ = Angle 2. R

3. P\mg}a'if’@zﬁv@,\e,@)a'to

Triangle POT is congruent to triangle RTQ. Total mark awarded =
Congruency-condition P\G\P\e ...... T3] 6 out of 11

How the candidate could have improved their answer

» (a)(i) The candidate needed to draw the other arc from B as well and join the points to form the triangle.

« (b) The correct upper bounds were used for both the width and the length, but the candidate did not multiply them
correctly to get the correct answer.

* (c)(i) The correct reason should have been given here for ‘alternate angles’.
* (c)(iii) The candidate needed to mention that side QT was a common side.
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Example Candidate Response — low

6 (a) ABC isa triangle with AC = 6cm and BC = 9cm.
AB has been drawn below.

A

B

(i) Using a ruler and a pair of compasses only, construct triangle ABC.
(i) Measure BAC .
&S.2

Answer

(b) A rectangular field has dimensions 220 m by 350m, each correct to the nearest 10 metres.

Calculate the upper bound for the area of the field.

preas [ XB e

=220 %350 _ I Fse0

Answer

2]

Example Candidate Responses — Paper 2

Examiner comments

0 The candidate only draws one
correct arc from B.
Mark for (a)(i) = 1 out of 2
Mark for (a)(ii) = 1 out of 1

9 The upper bounds are
incorrect. They should be 225m
and 355m.

Mark for (b) = 0 out of 2

37
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Example Candidate Responses — Paper 2

Example Candidate Response - low, continued

The points P, 0, R-and S lie on the g’:ircumference of a circle.
PORS 1s atrapezium with PQ parallel to SR, R
T'is the point-on SR such that QPT = 66°, QTR = 35%and TQR = 79°.

(i) Find PTS, giving a feason.for your answer.

=.180°0. - %" =

(i) Find PTO.
‘ O
N 6
A

Answer . >

[1]
(i) Complete the statements below to.show that ttiangle PQT is congruent to {riangle RTQ.

1. Angle PTQ =Angle

2. Angle POT = Angle ‘
3. P02 TR AR RSO

e Triangle POT is congruent to triarigle RTQ.

Congruency condition ......c.iesenveevisiseenne [3]

145° . 1

Examiner comments

e The answer is incorrect. It
should be 66 degrees.

0 The answer is incorrect. It
should be alternate angles.
Mark for (c)(i) = 0 out of 2

6 Follow Through answer of 35
degrees is incorrect.
Mark for (c)(ii) = 0 out of 1

@ The candidate correctly
completes statements 1 and 2.

0 This statement is incorrect and
should be identifying the fact that,
QT is a common side.

@ The candidate needs to give
the case of congruency, which is
AAS.

Mark for (c)(iii) = 1 out of 3

Total mark awarded =
3 out of 11

How the candidate could have improved their answer

+ (a)(i) The candidate needed to draw a second arc and form the triangle.
+ (b) The candidate did not give either of the correct bounds needed.

Common mistakes candidates made in this question
» (a)(ii) Measuring the obtuse angle at A, instead of the angle BAC.

(c)(i) The correct angle was not given, 66 degrees, nor stated the correct reason for ‘alternate angles’.
(c)(ii) The candidate did not give a correct Follow Through angle from his ‘66 degrees’.

(c)(iii) The answer needed to mention that side QT was a common side and that the case of congruency was AAS.

* (b) Some candidates did not use the correct upper bounds for either the width or the length.
* (c)(iii) The majority of candidates did not show an appreciation of the difference, between congruent triangles and

similar triangles. Many candidates thought that showing that the triangles had 3 pairs of equal angles, was sufficient for

congruency to be proven.
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Example Candidate Responses — Paper 2

Question 7

Example Candidate Response — high Examiner comments

7
1
3
[
WSer~ ': l‘%
xX—
3
S
2

The diagram shows the net.of an.open box of height 3 cm.
“The area of the base of the box is.15cm?.
The length of the réctangular base isxcm.
The total area of the net is.4cm?.
90
g

l)\'Q,OAH\ vd,m \OQ}Q"— \%OCA

-(a) Showthat 4=15+6x+

A= 15t + 20
‘ . ‘ e aC //
=gk a3+ qj(‘i*ﬂ% Mark for (a) = 2 out of 2

21

(b) Graham has one of these open boxes. ]
The total area of the net of his box is 65 cin?.

‘Write down an equation in x and solve it to find the léngth of the base of Graham’s box.
Give your answer correct t6 2 decimal'places.

6= 1S4 (x40 b 50140 =0
L.
S0z 6oy Q0 Mark for (b) = 4 out of 4
X
6‘0 A (")'x,l+ qo
&
Sooe= foc HAD
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Example Candidate Responses — Paper 2

Example Candidate Response - high, continued

Examiner comments

90

(¢) (i) Complete the table below for 4 =15+6x+ =

X 2 3 4 5 6 7 8

A4 | 72| 63 | 615 63 | 66 | 69.9 |74.19

(1

(i) Draw the graph of A=15+6x+% for 2<x<8.

A5
804

784+

7642

744+

724

21
(iti) Delilah has one of these open boxes.
The area of the net of her box is 68cm?.
Use your graph to find the length and width of Delilah’s box.
Wt T 1%0
wdh= 5 ¢
0 R b3b

z
236

Mark for (c)(i) = 1 out of 1

Mark for (c)(ii) = 2 out of 2

0 The candidate correctly reads
the value x = 2.36 from the
graph, but then misunderstands
the question, and instead of
taking the other reading from the
graph, chooses to do an incorrect
calculation, to get the value for the
width.
Mark for (c)(iii) = 1 out of 2

Total mark awarded =
10 out of 11

How the candidate could have improved their answer

(c)(iii) The candidate read the width, 2.36, from the graph correctly. However, they did not obtain the value for the

length from the graph, but from the calculation %, which gave a value of 6.36, which was outside the range of the

correct answer. If the candidate had given the value of the length, read from the graph, which was correct, then full

marks would have been obtained.
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Example Candidate Responses — Paper 2

Example Candidate Response — middle Examiner comments

NN N N

v

®
N

The diagram shows the net of an open box of height 3 cm+~/
The area of the base of the box is 15cm?.

The length of the rectangular base is x¢mi. (NS ’
The total area of the net is 4 cm?. I 5”‘\2 = xX
90 :
how that A = = 5 . =
. (@) Showthat A=15+6x+= \3*2@9&%4‘1}—’5‘/5 Mark for (a) = 2 out of 2
E n \)C =x

A ISR x\z\} ISk bact 2 5:3)
A= 1S H6x +2.( 48

A=1SEC+ 90
3C - [2]
#&/ (b) Graham has one of these open boxes.
The total area of the'net of his box is 65 cm?.

Write down an equation in x and solve it to find the length of the base-of Graham’s box.
Give your answer correct to 2 decimal places. '

0 The candidate makes the error
here of not obtaining 6x2, when
putting the LHS of the equation
over the common denominator, x.

P

Loty ogq ISHEATIO \= bsyis s
> ,

15590 = "
@\DL{U?O =6sx @) @ The candidate is not achieving
a quadratic equation, so cannot

score further marks for method.

R P NN N N PN S PN N AN TN PPN O NS NN PPN N NN ) P Y (N N NS TN N S PP NN PN PN TN PN TN N TN PN

0 — LL[T sc
1 A e The answer is either 5.70

90 _ 0 ¢| or2.63, so the answer is not
. E’LE“% = o 9 ) E awarded the SC marks available.
Y oy e v 2 ¢| Mark for (b) = 0 out of 4
L@_ucusszma , % 4121MIA8 ;}\__\: (\ ¢ é
t
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Example Candidate Responses — Paper 2

Example Candidate Response — middle, continued Examiner comments
1S + 65 bqo = 3%
13 S
90 \(.f,ix:%'ﬁu?:«?”'
(¢) (i) Complete the table below for A=!5+6.\'+?. LR '
150 =1 .
x 2 3 4 5 6 7 8 L, i
f0g = 00 Mark for (c)(i) = 1 out of 1
A | 72| 63 [ 615| 63 | 66 | 699 | 4.3 Y TE
a0 1§
(ii) Draw the graph of ,4=15+15u\'+97—\,Q for 2<x<8. 5 [+ To =772
A“ an~ [ >
80wy
s
MELE L T @ The plot at (8, 74.25) s
i T , R e o inaccurate and is outside
Tdporsivies rer : the tolerance range.
I ichizisinaiai : Mark for (c)(ii) = 1 out of 2
o i
684} s
i GeaRilan o
W B
TR e
PN L
e e s :
a s un kR AE e
" 2 3 4 5 6 g%
[2]
(iii) Delilah has one of these open boxes. .
The area of the net of her box is 68cm?. Mark for (c)(iii) = 2 out of 2
Use your graph to find the length and width of Delilah’s box. Total mark awarded =
6 out of 11
Answer length 2.:3.0x. 426 cm
width 6:S2ec 22 lem 2l
[
I3 a5
2.: % £.q

How the candidate could have improved their answer

* (b) The candidate needed to form the quadratic equation which was required.

* (c)(ii) The answer needed to be more accurate with the plot of the point at (8, 74.25), which was outside of the
allowed tolerance.
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Example Candidate Response — low

et o

The diagram shows the net of.an open box.of height 3 cm.
The area of the-base of the boxis15 cm?

‘The length of the rectangular baseis xcm.

The total area of thenet is A cm?2.

() Showthat 4 =15+ 6x+2, | -
lenotnz b1 Brea < 'FGNy{:\ /;-01 ’
. 2 & = (Sxbn FIZ
prea opvere® (1) 2

(b) Graham has one of these open boxes.
The total area of the net of his box: is 65 cm?.

Write.down an equation in x and-solve it t6 find the length of the-base of Graham’s box.

Give your answer correct to 2 decimal places.
W xr b ‘\‘% <6f
A By \C o H10

LSy ~6x= 15 Hgo

o - oV
f;:::: (00
/
]

- W%

Example Candidate Responses — Paper 2

Examiner comments

0 The candidate is giving
insufficient evidence, of how the
three components that make
up the total area of the net, are
obtained. The acceptable answer
is: 15

15+ (2)39 + 12

Mark for (a) = 0 out of 2

2

e The equation in the first line of
working is correct, but the second
line has two errors in it and is
not now the required quadratic
equation, needed, in order to
make further progress.

Answer ......... AT em4) | @) The answer is not 2.63 or 5.70,
so does not earn the SC marks
available.

Mark for (b) = 0 out of 4
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Example Candidate Responses — Paper 2

Example Candidate Response - low, continued Examiner comments
(¢) (i) Complete the table below for A=15+6.\'+9X2.
[
| x 2 3 4 5 6 7 : 8 )
‘[ | Mark for (c)(i) = 1 out of 1
| 4 72 | 63 | 615 | 63 66 | 69.9 lef
[1]
(ii) Draw the graph of A=15+6x+9—)? for 2<x<8.
‘4‘\
80
784+
76 sEaifidaiol
e
£ } bbb epeulob bbb dehid g ey i it S
72 ey s
RN s L
0 ] \ EaEnb nnntiie By din et eTheﬁrstreadingfromthegraph
SR e e e ;%;{‘” R kuiu e eiwna is correct, but there is no evidence
SetifN T s e of a second reading being taken
\ At uesnines onin ool LRRTRCRRRRNENRRLES T from the graph.
64 B B R PRt
R © The plot at (4, 61.5) is
Rl Bakn "\f;;;?/'f]')" SurusEne EURNBLESR SARTaROR N inaccurate and is outside
s T T r ;: 7 % the tolerance range.
2] Mark for (c)(ii) = 1 out of 2
(iii) Delilah has one of these open boxes.
The area of the net of her box is 68 cm?.
Use your graph to find the length and width of Delilah’s box.
Mark for (c)(iii) = 1 out of 2
Arisiver. TBRM st chincass e Total mark awarded =
width ....%. H ............ cm [2] 3 out of 11

How the candidate could have improved their answer

+ (a) There should have been more explanation of how the constituent areas of the net were arrived at. A good

answer would have been:
15

A=15+2(3x) + 2(3(7»
« (b) The candidate needed to arrive at the quadratic equation required at this stage.

* (c)(ii) The plot at point (4, 61.5) was inaccurate.

* (c)(iii) The reading from the graph of 2.4 was accurate, but the other reading for the length was not.

Common mistakes candidates made in this question

* (@) Weaker responses from candidates did not give sufficient explanation of how the constituent areas of the net,

were arrived at. For example, it was not sufficient to state that 2 x % = % without showing that % comes from

3><175.

* (c)(iii) Candidates need to ensure that when they are asked to give readings from their graph, then they should do
so0. Some candidates correctly gave one reading, but then used this value in a calculation to obtain the other. This
resulting value did not always fall within the allowed accuracy range for a reading taken from the graph.
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Example Candidate Responses — Paper 2

Question 8

Example Candidate Response — high Examiner comments

8  The grid shows triangles 4 and B and rectangle R.

YA

PR 6 S
: S I
. 3_ ........
: R
2
2 = 1
r T T T T T T T T T T T
4 -5 4 -3 2 -1 0 1 2 3 4 5 6%

(a) Triangle 4 is mapped onto triangle B by the single transformation K.

Find the matrix representing transformation K.

A b -3 5 ﬁ) a(ﬂ L
(tA)‘(‘i 2 4 TKF -3 N Mark for (a) = 2 out of 2
[ 1+ 1h “qarth :z’“’/“\vf’j
( ‘%Sblr :b\ -3¢ 2d "\Arl‘{/} W £ 25 -y
-~ ¢ THe
~1arb =Y Fal leesd e~y |
__é}:r b = -2 ¢ 4= O Answer ( oo ) [2]

(b) Triangle B is mapped onto triangle C by a reflection in the y-axis.

Mark for (b) = 1 out of 1

On the diagram, draw triangle C. [
(c) Triangle 4 is mapped onto triangle C by the single transformation L. 0 The candidate correctly
) identifies that the transformation is
Describe fully the single transformation L. ’ a reflection. but gives the incorrect
s ‘ equation of the line. It should be
-t Yoo \§ —oC
P— YQQ(}C’(NV\ on e \ipng —2¢ o A 2] Y= X,
o ‘ -2 Mark for (c) = 1 out of 2
d) Rectangle R is mapped onto rectangle'S by a translation by the vector [ ] .
@ - £ gesy Y 3 ' Mark for (d) = 2 out of 2
On the diagram, draw rectangle S. 2

Total mark awarded =
6 out of 7

How the candidate could have improved their answer

(c) The answer correctly stated that transformation was a reflection, but needed to give the line as y = x and not
y=-X.
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Example Candidate Responses — Paper 2

Example Candidate Response — middle Examiner comments

8  The grid shows triangles 4 and B and rectangle R.

(a) Triangle 4 is mapped onto triangle B by the single transformation K.

Find the matrix representing transformation K.
O - A T
)( 2 - 2
g ) O -
ﬂ The candidate gives a 2 x 2

a o ' matrix, but only the top row is
Answer ( - ) 21 | correct.

Mark for (a) = 1 out of 2
Mark for (b) = 1 out of 1

—1 (&)
(b) Triangle B is mapped onto triangle C by a reflection in the y-axis.

On the diagram, draw triangle C. [1]

() Triangle 4 is mapped onto triangle C by the single transformation L. W eThe candidate identifies that
the required transformation is a
reflection, but gives the incorrect
equation of the line. It should be
Yy =X

Mark for (c) = 1 out of 2

Mark for (d) = 2 out of 2

Describe fully the single transformation L.

Answer@f'p/f(‘ 1.0 u‘_,(h Tjﬁe .0 é,/z ~ 01%15‘[2]

v . —2
(d) Reotangle R is mapped onto rectangle S by a translation by the vector [ 3J . e
On the diagram, draw rectangle S. ) 2]

Total mark awarded =
5out of 7

How the candidate could have improved their answer

* (a) Only the top row of the matrix correct.
* (c) The answer correctly stated that it was a reflection transformation, but needed to give the line as y = x and not
y=-X.
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Example Candidate Response — low

8  The grid shows triangles 4 and B and rectangle R.

Example Candidate Responses — Paper 2

Examiner comments

(a) Triangle 4 is mapped onto triangle B by the single transformation K.

Find the matrix representing transformation K.

Answer
(b) Triangle B is mapped onto triangle C by a reflection in the y-axis.

On the diagram, draw triangle C.

0 The candidate correctly
identifies that the required matrix
is of order 2 x 2, but is not giving
either a correct row or a correct
column here.

Mark for (a) = 0 out of 2

e The triangle is of the correct
size and orientation, but it is not
in the correct position for the
required reflection.

Mark for (b) = 0 out of 1

47
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Example Candidate Responses — Paper 2

Example Candidate Response - low, continued Examiner comments

(¢) Triangle 4 is mappe;d-onto triangle C by the single transformation L.

Describe fully the single transformation L. e The correct sin gI e
e transformation has not been
dnswer . 380 clochwi.. hotaFi oo 21 | identified here. It should be a
.. , , -2 reflection in the line y = x.
(d) Rectangle R is mapped onto rectangle S by a translation by the vector [ 3}. Mark for (C) = 0 out of 2 Mark
On the diagrami, draw rectangle S. [2] for (d) =2outof2

Total mark awarded =
2outof 7

How the candidate could have improved their answer

* (@) The candidate gave a 2 x 2 matrix for the answer, but neither a row nor column was correct.

» (b) The candidate drew a triangle of the same size and correct orientation, but it was a reflection in the line
= -0.5 and not the y axis.

* (c) The correct answer was single transformation and the reflection in the line y = x.

Common mistakes candidates made in this question

(c) The most common mistake was for candidates to give the incorrect line y = —x, for the equation of the line of
reflection.
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Question 9

Example Candidate Response — high Examiner comments

9

The diagram.shows a sector of a-circle of radius 8 cm and angle 70°.

(a) Calculate the shaded area.

Ao of Shedkd s Ate of vecket - A ok belungle
= (Bpgeoe) - (hose)
-;, Qﬂ%wgth._ C/:L*é“”@'%cﬂ)
5 980 - 30-C
— Q02w
Mark for (a) = 4 out of 4

Answer ... q% ............. cm? [4]
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Example Candidate Responses — Paper 2

Example Candidate Response - high, continued

X

A piéce of chocolate is in the shape of a prism with the shaded area from part (a). being its
cross section. )
The rectangular base of the chocolate is 16 cm by xcm.

The piece of chocolate is to be placed in a box which is a cuboid of size 16¢m by xem by 1.5cm.

(i) Show tﬁatthe chocolate will fit inside the box, ? o ) !
To Govtebiy e provt bhab 152 Fhe heght o the Gaulole

AU e e -
(N\gk.g (Q&Qm\m -\-o &Q‘SQM in C\"\\ e e 1)

A Wlledivs o G onere s Mo \\e‘%\\\ & e doddt
ERITCARNISEY

z §SSam
k= §-(sS
o QAN
The the dimesion o B Gedele & 16 en \sjlmx NQRESTH 4
e BEown B e Be cdod b )

(i) These boxes are to be packed in cartons in the shape of a-cuboid.
The size.of each.carton is 48 cm by 4xcm by 24 cm.

Find the maximum number of boxés that can be packed inside one carton.
No of ‘oreyr Voo ok | catton
Vdome & boy
BAGBRLG - Pl )
: 1@‘ Now RS\

Answer \«C\)— [2]

Qe There s to peed fo b Cl\awp ijkct&
b Be bedlh of dhe choddk ant B BoX

Examiner comments

6 The candidate should more
accurately, use the ‘greater than’
inequality sign here, not the
‘greater than or equal to’ sign.
This does not however, detract
from an otherwise, excellently laid
out answer.

Mark for (b)(i) = 3 out of 3

Mark for (b)(ii) = 2 out of 2

Total mark awarded =
9 out of 9

How the candidate could have improved their answer

The candidate achieved full marks.
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Example Candidate Response — middle Examiner comments

9 ___________________________________________
St ‘t , = /%_
el
The diagram shows a sector of a circle of radius 8 cm and angle 70°.-
(a) Calculate the shaded area.
Aea o st Avn of eutor = Area & Ahasf, @ The two correct formulae
=/10 ne’ { L : needed have been used in order
S ? ) = (‘(L"‘ B xBxBin 70)‘ 0 to calculate the shaded area.
. Gaw, ) The candidate is approximating
~ {%@ x e ) - & pIxsia 10 the values of the answers, to
44 the areas of the sector and the
= HQ T ee~G7G-30- 1 triangle, too early.
s ‘ This leads to an inaccurate final
= %4 =30t answer.
=q Mark for (a) = 3 out of 4
Answer ... q' em? 4]

51 Cambridge O Level Mathematics (Syllabus D) 4024



Example Candidate Responses — Paper 2

Example Candidate Response — middle, continued

Examiner comments

(b)

%

v
A piece of chocolate is in the shape of a prism with the shaded: area from part (a) being its
cross section: . :
The rectangular base of the chocolate is 16 cm by xcm.
The piece of chocolate is to be placed in a box which is a cuboid of size 16 cm by xcm by 1.5cm.

(i) Show that the chocolate will it inside the box. -
% T liaqs of * diond -f’r‘o-\"cﬁ)
= 2?\5-*‘1(%)
TQXﬁXs‘\«(ﬁAD
z 1 Bin T =0 (B
\)G‘\he\(, of- P-—\aw = “’txlg = WY cre e
yolums of box 18X |'Hx9 [ = 22 032 c3
2. —ﬂ,\Lm wé\'“ ﬁ‘ﬁ “ L‘- Q‘Fa.—cb Yy e bb.x}_‘ "r “b“(
Codlon b logh ik

M 31

(i) These boxes are to be packed:in cartons in the shape.of a cuboid.
‘The size of each carton is 48 cm by 4xcm by 24 cm.

Find the maximum number of boxes that can be packed inside one carton.

Vd e ' ceto~ = G x fo xAm

8 2 4D 4 o CABIK 2K
= L" 9‘30\‘ “’!X' e . A
; 1 C L 40 201-44
Volu~t oy S hox = 9 6..13 4——1——m = 8%
. Bl een e pocied n
Answer ... 122 bomes . [2]‘ S

e The candidate does not
show an understanding, that it is
necessary to show that the height
of the chocolate prism must be
less than 1.5cm.
Mark for (b)(i) = 0 out of 3

Mark for (b)(ii) = 2 out of 2

Total mark awarded =
5out of 9

How the candidate could have improved their answer

* (a) The formulae for the area of a sector and the area of a triangle was correct, but in the working out stage, there
was early approximation, before the final answer was reached. This led to the latter being inaccurate.

* (b) The correct answer was 1.45 or 1446 to 1.447 so the height of the chocolate prism is less than 1.5cm.
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Example Candidate Response — low

7

The diagram shows a sector of a circle of radius 8 cm and angle 70°.
(a) Calculate the shaded area.

e

2
Kr@‘ - ?0 -

Example Candidate Responses — Paper 2

Examiner comments

Q The correct formula has been
shown for the calculation of the

TS = W x B3 = g .31 area of the sector.
Greq of ciscle = AP = e ‘35 9 The candidate has used the
=L =L = incorrect method for calculating
2 > !
the area of the triangle.
P R Mark for (a) = 1 out of 4
[00.5 « 39 g[.g\
Answer ... m é(‘f cm? [4]
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Example Candidate Responses — Paper 2

Example Candidate Response - low, continued Examiner comments

()

= e The candidate does not show
* an understanding of what is
required here. Namely, that it is
necessary to show that the height

A piece of chocolate is in the shape of a prism with the shaded area from part (a) being its
Ccross section.

The rectangular base of the chocolate is 16 cr by xom. ‘ of the shaded cross section must
The piece of chocolate is to be placed in a box which is d cuboid of size 16cm by xem by 1.5em. be less than 1.5cm.
(i) Show thatthe chocolate will fit inside the box. Mark for (b)(i) = 0 out of 3

Box = {6xx xt.g = 24X .

Chéeolate = JGxoe = low -

,:'Zg Pt D¢ x Bleg — (yF3.6 box

Chocolate = IG)(G("L{ = 1 32-‘&' thocolale.

B3]

(i) These boxes are to be packed in cartons in the shape of a cuboid.
The size of each carton is 48cm by 4xcm by 24 cm.

° The candidate correctly

Find the maximum number of boxes that can be packed inside one carton. evaluates the size of a carton,
YRRy X 24 = 4 bo%x v’ yplig 232972 4608xcm3, but does not then
o &z | divide this by 16 x 1.5xcm?.
~ HgR Mark for (b)(ii) = 0 out of 2
Answer ‘25’3 ..... L XE 2] Total mark awarded =

1 out of 9

How the candidate could have improved their answer

* (a) The candidate should have used the correct method for finding the area of the triangle.
» (b)(i) The candidate should have shown that the height of the chocolate bar was less than 1.5 cm.

» (b)(ii) The candidate did not see the connection between the volume of the box and the volume of the carton was
3 x4 x16.

Common mistakes candidates made in this question

* (a) Some candidates lost the accuracy in their answers because of too early approximation in the method.

* (b)(i) The majority of candidates misunderstood that the requirement of this question was to find the height, hcm,
of the piece of chocolate and show that it was less than 1.5cm. Very few candidates used the correct trigonometry,
h =8118cos35°, which showed h = 1.45cm to 3 significant figures. The vast majority of candidates tried to
compare the volume of the box to the volume of the carton.
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Question 10

Example Candidate Response — high Examiner comments

10 Aboatleaves 4 and travels 12km to B.

{(a) The boat leaves 4 at 10 25 and fravels at an average.speed of 15km/h.

At what time does the boat arrive at B?

tmes Dﬁ%ﬁﬁ&' o L’l, = O houeg XG0 = 4= mlaukey Mark for (a) = 2 out of 2
= [
. 10 Z“o
>
T
Answer ... L T (2]

(b)

The. bearing of B from 4 is 056°. .
Bis 2km due west of C. Pos AN e T T

-

Calculate AC. Ve BYsY we B

AN 180290 - (BGtac ) 4o 4 ABC
1%0: G0 -6 -2 +x +ABC
130 = 34 +ABC

A C < 120 -4,
ABG - 14’ AC= ST 79
AC AR + BC -2 (ABrec) (og B AL (7 Mark for (b) = 4 out of 4

ACT =12 49> 202 x2) (e 186
AC* =4 t4 - 48(-0- ¢29)
ACx. 19% 4 33-7%*
A= \%?“ 794
Answer ... (I A km.[4]

55 Cambridge O Level Mathematics (Syllabus D) 4024
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Example Candidate Response - high, continued Examiner comments

©

B 2'1(:m

Cis the base of a cliff. . . 0 The candidate does not convert
The top of the cliff, D, is vertically above C. the metres and kilometres. to a

DC is perpendicular to BC and DC = 105m. 3 :
common unit, before doing the

‘Calculate the angle of elevation of D from B. ta n! calculation.
Taa 6. . 105 0 '@:Tox‘fsiﬁ) Mark for (c) = 1 out of 2
- ‘
‘ ; &= %9a°
Ton 8= 515 Total mark awarded =
7 out of 8
Answer %%cio press [2]

How the candidate could have improved their answer

(c) It was necessary to convert metres to kilometres, or kilometres into metres first of all, before proceeding with the
calculation.
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Example Candidate Responses — Paper 2

Example Candidate Response — middle Examiner comments

10 A boat leaves 4 and travels 13km to-B.
(a) Theboat leaves 4 at 10°25 and travels at an average speed of 15km/h.

At what time does the boat arrive at B?

Answer

Time = s tang : 10 ﬁ
Toree Tpted o 45 TEIl Mark for (a) = 2 out of 2
. ;s
15 bm [k

T 13 iy

(b)

0.5 = Y mmuly

ar:

The bearing of B from 4'is 056°.

Answer

2be A = b

Bis 2km due west of C. b B3 I%
Calculate AC. A
6: ‘kO.’S
bl o 1% g ot _ 0 The candidate identifies that
e avs -2 e 03D | he solution to find side AC,
"0s fun! ( ,L) requires the use of the Cosine
% rule. However, the value of the
0:v0.5 angle 80.5 degrees used, is
. ) 0.5 incorrect.
AC: 1% g Lo Fo-5) Mark for (b) = 2 out of 4
H’C"': 11'0
ae:Tio
o= jLY

- 2L

bly torpg ol &

sz brect-a’
S e

Lhe
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Example Candidate Responses — Paper 2

Example Candidate Response — middle, continued Examiner comments

B 2km : Bl c
Cis the base of a cliff,
. The top of the cliff, D, is vertically above C.
DC is perpendicular to BC and DC = 105m.

" Caloulate the angle of elevation of D from B.

100 m = Yem _
ENE = Answer 4 14y%.3 2]
” %6'0 L
vy G = fosns - .
xee . e The candidate has not
TS ; converted metres and kilometres
= toi- correctly to a common unit, and is
( WS 9 not using the tan™" function.
_ Mark for (c) = 0 out of 2
Eohe}
.3 +90 s sl o v Total mark awarded =
vo- e 3 S 4 out of 8
33

How the candidate could have improved their answer

* (a) The candidate correctly identified that it was necessary to use the Cosine rule to calculate side AC, but lost the
accuracy required, in order to be able to obtain the correct answer.

+ (c) It was necessary to use tan~' DBC.
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Example Candidate Response — low

10 A boat leaves A4 and travels 12 km to B.
(a) The boat leaves 4-at 10 25 and.travels at an average-speed of 15km/h.
At what time does the boat drrive at B?

sl t = _4_—- =
s . s
0% +ioLas

Answer ..

136; 0 R kit

I a?-

Example Candidate Responses — Paper 2

Examiner comments

0 The candidate knows that to
distance
speed -

e They should now convert 0.8 hr

find the time, requires

(b)

The bearing of B from 4 is 056°.
Bis2km due west of C.

Calculate AC. SH  cal To4h.

o -sc = 34°

2 to minutes, and add to the 10:25.
Mark for (a) = 1 out of 2

e Incorrect right-angled triangle

N2l gas = By e trigonometry has been used,
;< = Nyp instead of using the Cosine rule.
K & ' Cos 34 = Mark for (b) = 0 out of 4
% = ... 35
h 3L( : Ac = ty 5 depn
ANSWer'  .....ccoonens ’]LP‘S ......... km [4]
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Example Candidate Responses — Paper 2

Example Candidate Response - low, continued Examiner comments

(©)

B~— 2km

C is the base of a cliff.
The top of the cliff, D, is vertically above C.
DC isperpendicular to BC and DC = 105 m.

Calculate the angle of elevation of D from B.

o The candidate realises that it

108 3 1900 = oS Km N -
ofo lsS _ = ©'96 = a9, is necessary to change 105m and
Tan = — 2km, to a common unit first of all,
2 before using the tan™ function.
tgo - 2+ 9 = {311 I Mark for (c) = 1 out of 2
Answer ; 74 o i [2]

Total mark awarded =
2 out of 8

How the candidate could have improved their answer

» (@) The candidate correctly evaluated the time taken for the journey as 0.8 hr, but did not correctly convert this to
minutes and add it onto the start time of the journey, in order to find the arrival time.

« (b) The candidate needed to use the Cosine rule here to calculate the length of AC, but tried to use right-angled
triangle trigonometry instead.

* (c) The candidate correctly used the inverse tan DBC, but then subtracted this value from 180 degrees to obtain
the final answer, which was unnecessary.

Common mistakes candidates made in this question

* (a) Some candidates incorrectly gave the time taken for the journey as distance

speed -
+ (b) Candidates often did not convert the 105m and 2km to a common unit, before proceeding with the calculation.
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Example Candidate Responses — Paper 2

Question 11

Example Candidate Response — high Examiner comments

11 (a)

3 L

2412 5/ Mark for (a) = 3 out of 3

12 3- 4.5 .6

The grid shows the line 4y =x+2.
By drawing appropriate lines, indicate the region R defined by all these inequalities. Mark for (b)(|) =2 outof 2
x21 x+y<S5 4qy2x+2 [3]

: . A 2 . a9z

(b) 4 is the point (-1, 3) and B is the point (5, 3).

(i) Calculate the length 4B.
A8 = Bta -2 4 (yn -y,)°

= P > 4 Q.
" @Ll» Answer 6232 .l @ The candidate finds the correct
5 coordinates of the midpoint of AB.

e - 40 = « 39945 A
% (ii) Flrid thf; equation of the line perpendicular to 4B that passes through the midpoint of 4B.
(-1 B e F1ie D“e=(&ﬂ; Yo 4y, _
' 2- ; ;U =r9 +C e This shows knowledge that the

Grscich ent = Ha -y = ( 57~ ) 5 .%’ Y =-271¢ product of the gradients for a line
a -2 5 e e 3 =-2-0+ | and a perpendicular line, must be
I~ - L’/Q / 8/2 3= Ly -1.
3 -(-1) Fem =g
= o Mg = (Q / ”) 0 ok e The candidate needs to obtain
Rl e I L Li = w94 . . .
e e 4 = = e %ﬂ }/h: Sg)r:ic:cl gquatlon, which is
—,')— e ) 9 g‘*'&%ﬁ Mark for (b)(ii) = 2 out of 4
m!l= -0 Answer i’j Fm 20 E L. (4]

Total mark awarded =
7 out of 9

How the candidate could have improved their answer

(b)(ii) The candidate correctly found the coordinates of the midpoint of AB and knew that the product of the gradients
of the two perpendicular lines was -1. The candidate needed to obtain the correct gradient of [13 for the perpendicular

line, in order to progress further.
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Example Candidate Responses — Paper 2

Example Candidate Response — middle Examiner comments

11 (a)
A
64 IR
<£ N \ 0 The candidate draws the
1 : \1\\\ correct line for x = 1, but the
1 N other required line x + y =5,
1 \ \<\<§§ is incorrectly drawn. Also, the
NN - candidate draws the unnecessary
® 1 2 3 4 5 5 * line y = x, so the region, R, is

. _ incorrectly shaded.
The grid shows the line 4y =x+2. Mark for (a) =1 outof 3

By drawing appropriate lines, indicate the region R defined by all these inequalities.
x| X+y<5 4y2x+2 3]

(b) A isthe point (=1, 3) and B is the point (5. 5).

(i) Calculate the length 4B. j oAl
»55" B = 2 Mark for (b)(i) = 2 out of 2
NG +1 :
Answer ... 6 51 .................. 2]
(ii) Find the equation of the line perpendicular to 4B that passes through the midpoint of 4B. e The correct coordinaFes of the
G124 g midpoint of AB are obtained.
S-= 5437 % Ay ,
.- _.l_ z =
iﬂ/ S :b/"’ ) 124 Ay 3 © @ The candidate obtains the
. o = correct gradient of AB.
e (')L \
Yy 7
) A Qc =< ‘3 @ The candidate is not using the
‘3 ) 37 > ; correct gradient of the line which
e A = (o DR is perpendicular to AB.
‘ 1y - n= w2 |, 5 +lO Mark for (b)(ii) = 1 out of 4
Iy =10 34 = A
) ARSWET oo sseeeesessess s (41 Total mark awarded =
4 out of 9

How the candidate could have improved their answer

» (@) The candidate correctly drew the line x = 1, but could not draw the other required line correctly, so could not
identify the correct region required.

» (b)(ii) The candidate correctly found the midpoint of AB, but was unable to evaluate the gradient of the
perpendicular line and consequently find the equation of the perpendicular line, as required.
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Example Candidate Responses — Paper 2

Example Candidate Response — low Examiner comments
1 (a)

YA

6

5

4

3

2 0 The region labelled R is

i L 0 incorrect. The candidate needs
— A to draw a ruled line at x = 1 and

0 > the ruled line for the equation

x + y =5, then label, R, the region
bounded by these two lines and

the given line.
By drawing appropriate lines, indicate the region R defined by all these inequalities. Mark for (a) = 0 out of 3

The grid shows the line 4y =x + 2.

x21 x+ys<S$ 4y2x+2 [31

(b) A isthe point (-1, 3) and B is the point (5, 5).

(i) Calculate the length 4B. AR = 2* tG7
g8 -2 2 Ap*s @ +3e Mark for (b)(i) = 2 out of 2
22 51) = o=t AB" < 4D
AB=J30 = 6324
Answer ... C ‘?DQ ........................ [2]
(i) Find the equation of the line perpendicular to 4B that passes through the midpoint of AB. e The candidate works out
\ ( Y &Y ( the correct displacement of
T X - {7 sz—g)‘) the midpoint, relative to point
| i A (-1, 3). But now needs to do
=(5 - V7 = ’
3(5-¢ ))' 1 (5-3) (-1, 3) + (3, 1) which gives the
ﬁ (c,) . B (’1) correct midpoint (2, 4).
Mark for (b)(ii) = 0 out of 4

2, 10

Total mark awarded =
2 out of 9

How the candidate could have improved their answer
* (@) The candidate needed to draw a longer line at x = 1 in order to score the mark for this line.

» (b)(ii) The candidate did not add on the movement of X = 3 units and y = 1 unit, to the point A (-1, 3), in order to
obtain the correct midpoint (2, 4).

Common mistakes candidates made in this question

(b)(ii) Candidates should remember that the product of the gradients of two perpendicular lines is -1.
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