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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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How to use this booklet

Example Candidate Responses — Paper 2

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 - 0 The candidate shows a clear
1 () Evalwate {7—7. L o method to write both fractions with
IL’, ! a common denominator.
qﬁ -zl e T e They subtract the numerators
txt  Ieit to reach the correct answer.
28 - 2% o 5/ e ¢ Mark for (a) = 1 out of 1
"_:,Fé‘._' 43 Answer ... /{'1"} ........................ [
They perform a lon
(b) Evaluste 0.9x0.011. © They perform a long .
" 0'00_13 KExaminer comments are \
\ alongside the answers. These
Answers are by real candidates in exam conditions. explain where and why marks | |

were awarded. This helps you
to interpret the standard of
Cambridge exams so you can
help your learners to refine
Ktheir exam technique. J

These show you the types of answers for each level.
Discuss and analyse the answers with your learners in
the classroom to improve their skills.

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.

Lists the common mistakes candidates made

in answering each question. This will help your
learners to avoid these mistakes and give them
the best chance of achieving the available marks.

Often candidates were not awarded
marks because they misread or
misinterpreted the questions.

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,

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

&

(i) Find n(4nB).
(iii) Find n(4n(BuC)).

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

Use set notation to describe this subset,

n (AN L) &l

k3
C o7
M
Answer 5L AR
(b} E=1{1.2.3,4.5.6,7.8.9.10. 11. 12} A
A={x:xisafactorof 12} 1,324,614
B = {x:xisamultiple of 2§ M, 6,2 '“.,1?-
"= {x :xis 8 square number} \,h4

Answer 1 .......

Answer ”(6” ()

B

5 Answer N ...... H ,,,,,,,, 1]

“Q} ............... (1

Q The candidate confuses giving
the number of elements in a set
with describing the set using set
notation.

Mark for (a) = 1 out of 1

Mark for (b)(i) = 2 out of 2
Mark for (b)(ii) = 1 out of 1
Mark for (b)(iii) = 1 out of 1
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.

a0

il .
dnswer 2o K3 XS Mark for (c)(i) = 2 out of 2
(ii} pis the smallest poss%i'e igteger such that 540p is-a squate number,

Find +540p, giving yvour.answer as ilte product of its prime factors.

2%x2>

QLO; 3 @ The candidate doesn’t connect
X% 1 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

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

Example Candidate Response — middle Examiner comments
1 (a) Useset notation to describe the shaded region in the Venn diagram. Mark for (a) =1 out of 1
€
\
Answer ... C PUQW ,,,,,,,,,,,,,,,,, 1]
(b) €=11,2.3.4,5,6.7.8.9.10, 11. 12}

A= {x:xisa factorof 12}

B= {x:xisamultiple of 2}

C'= {x:xis a square number}

(i)  Show this information on the Venn diagram below. Mark for (b)(|) =1 outof 2
%

0 The candidate shows all the
correct elements in the required
[2] subset, but only gives the answer
(i) Find n(4nB). 3 instead of 4.

03 Mark for (b)(ii) = 0 out of 1

i) Find n(4n(BUC)). e The candidate shows the
e 0 correct element, 3, in the correct
T S, AN S (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

R e B (1] Q 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

(e) () Write 540 as the-product of its prime lactors.

2|SHC  se0 - LY SkSxE NS

Et 9‘2% P ARSI ) " Mark for (c)(i) = 2 out of 2
= 5 FISWIEF il iaiitaiaiiiinnnsianassrarremrer

(i) pisthe smallcst possible integer such that 540p is a square number.,

Find 4/340p, giving your answer .as-the product of its prime factors.
. . 2 <

SHO = QQ Xgﬂ 'XS; 2

gl-%o“o i szgxg X S

. % %L
N ZU0s = (O xR yR¥xS Y 2
SHOP f(.iyc‘g y‘éx s )Amer ..... I KIXS. 2] Mark for (c)(ii) = 2 out of 2
=Gt

Total mark awarded =
6 out of 10

{a) Samiinvests $2000 in an account paying compound interest at & rate of 1.8% per year.

Calculate the total interést paid to Sami after 3. years: =

Gonpuld (s = Q000D »rQ A Iooﬁ .

i .
= 9a0 *1 +0oy
= 2000 X (1,018)*

EXslaavials ,}d’Squ.;ggz

_ Answer § T LI LY T
= #2109 ,9; }
{b) Theresa takes out & loan.

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

Work out.lhe value of the original loan,
ol =32 i X1 2 ek
=86 1%

168 Jo = 7 ercre \
oy 648 = 6798
I T . Answer § eqq}?q' ““““““ [31:

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) €=11,2.3.4,5.6.7.8.9. 10, 11, 12}
A={x:xisafactorol 1212 v, % & 11
B={x:xisamultipleof 2}~ % « % 0 12
("= {x:xisasquare number} =

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

%

(ii) Find n(4nNB).

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

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

Use set notation to describe this subset.

ARSWEF i

(1

ANSWEr i B reomreesmnsrsnses [1]

Examiner comments

°I'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

ANSWET s S - (1] of describing the required subset,
using set notation.
Mark for (b)(iv) = 0 out of 1
Cambridge O Level Mathematics (Syllabus D) 4024 10




Example Candidate Responses — Paper 2

Example Candidate Response — low, continued Examiner comments

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

9 e The candidate needs to show
Answer ZRAEED T2 A2 (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 +/340p, giving your answer as the produet of its prime factors. 6 The candidate does not
. recognise that this part question
YBhop . = {Swepl 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
Awswer 2]
. . . . o Total mark awarded =
' (a) Samiinvests $2000 in an accounf paying compound interest at a rate of 1.8% per year, 3 out of 10
Calculate the total interest paid to Sami afler 3 years.
1,%% o mooo t 3ys
3
Apmtd e
s : ‘
1 o0
/iifﬁ'q" = & toF
- e
Answer $ ..003 i3]

(b) Theresa takes oui 4 loan.
She repays the loati over one year at a rute of $54 per month.
The total she repays is 8% greater than the vatue of the original loan.

“Work out the vahie of the original toan.

pSbTaT = $ RS Chos =51, Bk

poloyf & KF = B 595, ib
Lp¥
%
ey T
= S, b
Answer $ ...59.8,1.8 (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'n Bn 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) Samiihvests $2000 in an account paying compound interest at a rate of 1.8% per vear.

Calenlate the total interest paid to Sami after 3 years.

o b2
= Q\OOD(} & '!TE%&
ﬂ The candidate correctly finds

oY olele ¥ ARl uiey the amount after the 3 years, but

zoitd o now needs to subtract the original
sum invested in order to obtain
the total interest paid.

Answer § o AN 3] Mark for (a) = 2 out of 3

(b) Theresa takes out a loan. )
She repays the loan.over ong 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 iban.

teg= 109
= S\["’{[;l Noo= Lo
= £¥% o= GEEXD
OF%
L0
€00 Mark for (b) = 3 out of 3
Angwer § £80 3]

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
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Example Candidate Responses — Paper 2

Example Candidate Response — middle Examiner comments

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

Calculute the totsil interest paid to Sami after 3 years.

A(1F BN |
a0 (| F1E" = 2000 )10 £)* 2200010519
| 100 = Q10990

216496 A WEEN @
Aiswer § o dE i [3]
{b} Theresa talees out a loan,.
She repays the loan over one year at a rate of $54 per month.
The total she repays is 8% gredter than the value of the originalloan.
Work out the value of the original loan.
S xiz= $048 (2]
xt g L= GY gt e

~ 4%e00 TTEDx
AT Brob¥E  goemb9r00
VYT S = 6—%‘1‘9"‘9;@0&
x{-‘g:_r% = Answer $ %me RE
[

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.

e An incorrect equation has been
given here. It should be:
8x _
X+ 350 = 648.
Mark for (b) = 1 out of 3

Total mark awarded =
3 out of 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 Examiner comments

2 (d) Samiinvests 32000 in anaccouint paying compotnd interest at-a rate of 1:8% per year.

Calculate the total interest paid to Saini after 3 years. 0 Th didate is i "
ot sk e "The candidate is incorrectly
PRY | W8P x VT %3 (1] using the Simple Interest formula
oo e and not the Compound Interest
~ log formula.
Mark for (a) = 0 out of 3

Answer 8 A2E e [3]

(b) Theresa takes out a loan,
She repays the loan over one vear 4t a rate of $54 per month.
The total she repays is $% greater than the value of the original loan.
Work out the value of the original loan.

Ar wen e The candidate correctly finds
T Gug e the total amount repaid, $648.

87 NOUT LSURY

56 '\ e The candidate should now use
ONE ~ SE-FY = S e the calculation:
g _ (648
Anrre B e v 3] 0r|g|na| loan = (1 08) x100.

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.

« (b) The candidate was able to obtain $648, but did not know that $x = % 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 (@ Solve dp-3=2p+7.
4p-12 = 1_1‘;51;7
4p-2p- 24y

p= 19
P:“"qf.;: =4q.5

dngwer p= .. B e 2] Mark for (a) = 2 out of 2
(B} Solve these simultanecus equations.
Zx= y=3
Tx+2p=1
Show your working.
D.:Jr.-:j: 5 -0 23(, =
Tet “‘rij =l .8 )
from @
- @ %
D \3 w 6
321:1:-5, ) 2-
[Du‘i @ ‘ln'lﬁ @ = :3

7&4%:.'[

Trt Q(QDC.-ED) =1
o+ Ao ~10- = |
il O T
o = 1l

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

P o, - N i3]

w O o
n
& g

CE

15 Cambridge O Level Mathematics (Syllabus D) 4024



Example Candidate Responses — Paper 2

Example Candidate Response - high, continued

Examiner comments

2

; . ek 3m
¢) Simplify —Z 27 i .
© Simplfy o sm—3

Mm% & L
Lo F Opa- B

_""“im+?:' } 0

”qﬁ'-_ hﬂx(ﬁnﬂ’t@'*%

¥y !‘ ey 41;3‘)

wlemey)

My
:-b-"" - 5 = 'L/m
it D _
Answer  2ERRTBn [E]|
(d) % s dirsctly proportienal 1o the cube of .
Given that =4 when g =2, find  when a =3,
Lxa® b= ha?
b=tac? b= .
5 = 14¥) z*5
EEEA b= _52
1.k >
k2 L= 195 €15
Kedr, L >
L
Adngwer b= ... 625 ,,,,,,, .|

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 (a) Solve 4(p-—3).'=l2p+7‘
p= )= aptT
Lkp‘ 1 =apAT
1_\.?._.9? =7 2

o= 19
-

Answer p= 01.).5 ......................... 21 Mark for (a) =2outof2

b} Solve these simultaneous equations.

2y— y=5
T+y=1

Show your working.

Qs i) '7—‘-5. 13
Tloe & d-;_l Wy

e oo 19(Q0-8) !
Tk nae~1Q =3
Noo - 1y

Bl
v 1

O |

™ ) (TORNES
'J«"\-_}:S

- ' _
: J Answer 2= N

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
@ Simplify %
e (1) Mﬂ&_ @ The candidate needs to
' g & Oxh -3 factorise the numerator as
m(m + 3).
vz O
—— H
DL 5-3 e The candidate needs to
factorise the denominator as
w ! (2m-1)(m + 3).
—-*L;"'"— Mark for (c) = 0 out of 3
Answer o L IS e ‘ [3]

(d) & is directly praportional to (he cube of a.

Given that b = 4 when g = 2, find b¥when ¢ = 5.

bhoe o
B =R @ &e e The correct equation of direct
H . proportionality has been used.
= Pk
8 CR Sa
R pocod
o The candidate incorrectly
2 . evaluates the constant of
b = QJLS) o Answer b=bb5e56 3 proportiona"ty as 2, instead of 15
k= 050 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.

« (a) 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.
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Example Candidate Responses — Paper 2

Example Candidate Response — low

3

(a) Solve 4{p—3)=2p+7.

Ap - o 2B Y

p 53927
-4 =
?:‘D*S/

(b) Solvethese simultaneous equations.

2r— p=3
Tt 2y=1

Show your working,
T % 2oL~
;l%-'qﬁ)c_{-';j o] A2
lepoe =1 =5
Ok -8
S

—

OrS [2]

Answer p= ..

axzx — =5
oo 2y = W
G - &Y =T

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

e ¥ 3m
2t 4+ S5m—3

Boogen { SRt
2 pperetd B o _\5\

(e) 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 ..
(<} & is directly proportional to-the cube of a.
Given thal b = 4 when ¢ =2, find b when ¢ =35,
b x 6{3 @ This is not sufficient. The
: 3 candidate needs to write the
: equation of proportionality here,
O 4x2 b= ka’.
- ' Mark for (d) = 0 out of 3
Ho S
Total mark awarded =
bog[ 2< 3 out of 11
Answer b= e q’/ ................... [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

[z} [*] {x] [s] [o] D] [o] I [2] [ [&] [¥]

Twelve letlered tiles spelling the ward TRIGONOMETRY are placed inside a bag.
{2} Adtile 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,

Mgeg' s = 2 Tatal Bles - 12
 bakility 2 RY _
Answer Ve o 11 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 tabke.
A second tile is taken at randoin and placed (o the right of the first tile,
A third tile is taken at random and placed to the right of the second tile.

1st Zng rd
Find the probability that, in the order the tiles were placed on the table, they spell GET.
Probabiliby it witeul veplacimant

=1 Bz! T2 2. L/
E-'J_—. v 10 K
Prohﬁkilil?]‘j Df‘ G’ET: .i.-- XL % _'_l__ — 11
B T 6
t =
Answer /ééﬁ [2] Mark for (b} =2 out of 2
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Example Candidate Responses — Paper 2

Example Candidate Response - high, continued

Examiner comments

(¢) Vowels ars the ie&ersA E, L Oand UL
All other letters are conscnants. =
All the twelve tiles are placed back in the bag and two tiles are laken at random, without
replacement.
(i) Complete the tree diagran.
Tirst tile Second tile

vowel

wowel

consonant

vowel

consonant

consonatit
' 2.
(i) Find the probability that the tiles both show vowels.
i
1 g . b
Fax Y02
%y

Answer

(iii) Find the probability that one tils shows a vowel and one tile shows a-consonant.

%
Answer /3 X

- [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 (12 W) + (12 11) was needed.
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Example Candidate Responses — Paper 2

Example Candidate Response — middle Examiner comments

[] [&] [1] [s} [o] [n] [of I [e] [] [] [x]

Twelve lettered tiles spelling the word TRIGONOMETRY are pliced inside a bag.
{a} Adtile is taken at random from the bag.

Find the probability that the tilé shows aletier R.
Give your answer as « fraction in its simplest form,

‘P@' = A
\%Lﬁ
= 7+ Mark for (a) = 1 out of 1

‘6‘ Answer [

(b} All the tiles are placed back in‘the bag, a-tile is then taken at random and placed on e tﬁbla.
A secorid tile is takeén at random and placed to the right of the first tile.
A thivd tile is faken at random and placéd to-the right of the sedond tile.

Ist 2nd 3ed
L) O O

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

{(GQT);: _,\__. \/{ H__L—-— X ,_1___. - 0 The c.andgate neéds to usej
}2 \\ lO 0 the fraction 10 here instead, since

there are 2 letter Ts left in the bag.

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

122 2]

Answer .
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Example Candidate Responses — Paper 2

Example Candidate Response — middle, continued

Examiner comments

(e} Vowels are.the letters A, B, I, O and Y.
All other letters are consonants.
All the twelve tiles are placed back in tli¢ ‘bag and two, tiles are taken at fandom, without
replacement.
() Complete (he tree diagram.

Fitst tile Second tile

vowel

- vowel

consonant

vowel

consonant

consonant

2
{ii) Pind the probability that the tiles both show vovvels.

POD = & x 8
e t_

= T =} Answer I\ w 11
Feep

{iii)- Fmd the probability that one tile shows a vou{el and one tile shows a consenant.

PleO) = it %x;ﬁ) Iy 3 Q%

11 [
L <SG
%}L (\3%@ _l_,i ISt %g 2
2 4 Sb
= TEr

r——’&—l
[

———— T

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
of l.

11
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 + 171 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) Aftileis taken at random from the bag.

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

;{1
"

= 1 i

- b

Answer & [i] Mark for (a) = 1 out of 1

() All the tiles are placed back in the bag, a tilc is ihen taken at random and placed on the table,
A second tile is taken.at random and placed to the right of the first tile.
Acthird tHe is taken at random-and placed to the right of the second tile.

1st 2nd 3rd
@&l [E
Find the probability that, in the order the tiles were placed on the table, they spell GET.

ﬂ The candidate needs to use the

' - 0°F 1 1 2
- 0 ° : correctproductofﬁxﬁxﬁ

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

ARTWER st Piiaiimmssisianarsaisssvsva I
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Example Candidate Responses — Paper 2

Example Candidate Response — low, continued Examiner comments

(e) Vowels are the letters A, E, T, O and T.
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

venwel

wowel

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.

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

(2]

vowel

congonant

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

(iif) Find the probability that one tile shows a vowel and one tilg shows a consonant.

0 (._‘L R (%‘:{‘%} 0 @ The candidate correctly
- e multiplies the Follow Through

= % % "%i probabilities on the tree diagram,
vl which is sufficient for the method
- 5. here.
A . Mark for (c)(iii) = 1 out of 2
S
Answer P52 e 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

3 (w) “““‘_].-:“7:'_,_.13, 19, 25, ..,
(Y Find an expression, in tenns.of n, Tor the ath tenn of this sequence.
D\ﬂm:noa.: 7-126 ba-5
O~ de ". = G - - 5 i) =
Ansiver Gon B . Mark for (a)(i) = 2 out of 2
(i)  Explain why 251 is not a term in this sequence.
Glaz)-5>953
Claa) -5 =247
) . Mark for (a)(ii) =1 out of 1
Answer ?51 isonel a Feres in ﬁ?? ;.mc;r(ggc%%‘ .
" ) . o . '
6 (oh o B, Lo Le, G.AQLA on...to & T .;‘I’_ sah n r\_LU@- ]U‘T b
(b) Here is another sequence.
3, 8, 13, 20, 35, .
The pth term of this sequenceds p*+4 .
Write.down an expression, in terms of p, for the pthiterm.of these sequences.
W -2.1,6 13, 22,..
Mark for (b)(i) =1 out of 1
Answer Pi e [
(i) 7, 12,19, 28, 39, ...
o Tty
N3 Lo 0 This is not the answer required,
i.e. p2 +2p+4.
. Mark for (b)(ii) =0 out of 1
Answer o 1]
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Example Candidate Responses — Paper 2

Example Candidate Response - high, continued

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

TR L%
L e, . P
R R T P
) el . A ; T i i
Pattern | ) Pattern 2 Pattern 3
(i) Draw Pattern 4 on the dotty grid below.
//.i"-\ E :‘\ >"\\. ’
. T L Y
</ Bt R g e

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

Pattern 1 2 3 4 5

MNumber of short lines 4 10 18 ’l % 40

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

n>+ dn

Answer

(1

[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

(a) 1,7 13,19, 25,
(i) Find an expression, in terms of x, for the'nth term of this sequence,
N NN = QL +~Cn -6 o
Answer ﬂﬁ@t ~1’—C§\_ {) E) 2]

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

T

Answer I B W QES ok, —QE”{[{MD % G
St el tas ae?,p-pm‘ 0..

{h) Here is another sequence,
5.3

, 813,720, 29, .

T U’

The pth térm of this sequence is  p2 %4 |

Whrite down an expression, in térms of p, for the pth tesm of these sequences.

+5 Tht cf

0] —2 1.6, 13, 22,.
\ SRR St 2,

%E ~l-u N sﬂ&? 'f':tw R N R

T

0 The answer is partly correct as
it is of the form 6n + k.
Mark for (a)(i) = 1 out of 2

e The answer is too vague.
Acceptable answers would be:
6n -5 =251

6n = 256
so n = 42.666
so n is not a whole number

OR

247 is in the sequence and the
next term is 253.

Mark for (a)(ii) = 0 out of 1
Mark for (b)(i) = 1 out of 1

_S“P Answer P e 3 [1]
éﬂ 7 12? 19"] 28, 39,.
. A T _
“ "*ﬁﬁmwi ) d' \ © Although the candidate
o ’, e shows an appreciation that the
~ W ﬁ( h - si)’ n expression contains p?, the full
N L answer of p? + 2p + 4 is required.
\ v f 7 By 3 Arswer '--,p : 1 Mark for (b)(ii) = 0 out of 1
_\’ 1.. ii\!w\?; I .
\ X AN
. LX -
H ORI
y +(n-Ne
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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.

£ 3

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

Pattern i 2 3 4 5

Number of short lines | 4 10 18 ’}._Q/ '4e;

* (iii) Find an expression, in terms of ¢, for the number of short lines i m Pattern 1.

o 1S
g ?"W ¢ boses )
o

Answer

/ \. s " - ! /n:\- - ' . /-\- - i
B, | T st A 2
Ve T AT X
LI 1 "\). & 797 3 _{’ \/\\'/ >\-J%‘
Wb
Pattern | Pattern 2 Pattern 3
(i) Draw Pattern 4 on the dotty grid below. A4

{1

2]

oo e W s e )

,q- WM}‘

2]

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

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

° The candidate is not %Mng an
answer which contains ¢ . SO
does not score any mark.

Mark for (c)(iii) = 0 out of 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 2, so was unable to gain any mark here.
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5.

Example Candidate Responses — Paper 2

Example Candidate Response — low Examiner comments
(a) 1, 7, 13, 19, 25, ...
(i} Find an expressicd, in tetms of r, for the.nth term of this sequence,
0 0 The candidate’s answer is not
_ of the form 6n + k, so does not
dnswer D EE [ score a mark.
(i) Explain why 251 is not a term in this sequence. Mark for (a)(l) =0outof2
me _? @ The candidate’s equation is
) incorrect, so further progress
Answer ...F.t,,49.@4,...&'.}..?..,,.}121!9,@ e, alen ... Pt cannot be made.
It should be 6n - 5 = 251.
""""" - U Mark for (a)(ii) = 0 out of 1
(b) Here is ancother sequence.
5.8, 13, 20, 29, ...
The pth term of this sequence is - pz +4.
Write down an-expression, in terms.of p, for the pth term of these sequences.
iy =2, I
O 22555 o
35T g (pr2)x
S A
o A
i L ity +2) o e ThIS is not the correct answer
o 0w
et 2 P Answer ... J:“Ff'?*) ................. [ Ofp -3, .
: Mark for (b)(i) = 0 out of 1
iy 7,12, 19, 28, 39,...
P
- @
o Th|s is not the correct answer
Answer .. 4 P‘J‘- ................... Fl] Ofp +2p +4.
Mark for (b)(ii) = O out of 1

31
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Example Candidate Responses — Paper 2

Example Candidate Response — low, continued Examiner comments

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

N O S P

SN P P A

. By Rt gy sl
Pattern 1 Pattern 2 Pattern 3
(i) Draw Pattern 4 on the dotty grid below.
- T T Mark for (c)(i) = 1 out of 1
o 'QI\_ /‘“"‘.)- i - B .
\\\.\ 9<’ :;(" e .

[

(ii) Complete the table below for the number of short lines in Patterns 4 and 5. ) ) )
e The candidate gives incorrect

Pattern ! 1 2 3 4 5 value of 36, instead of the correct
e value of 40.
Number of short lines 4 10 18 14 by Mark for (C)(II) =1 outof 2

21

(iii) Find an expression, in terms of ¢, for the number of short lines in Pattern 1.
t = by eddauabis

Q The answer is not of the form
t“+ ... soitis not awarded.
Mark for (c)(iii) = 0 out of 2

Answer bt e 2 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 AC = 6cm and BC = 9em.
AB has been drawn below.

Al

B

(i) Usinga ruler and a pair of compasses only, construct triangle ABC. 2]
(ii) Measure BAC .

Anmor 8 Zﬂ 1]

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

Calculate the upper bound for the area of the field.

228X 353

= 7] q Y TS Answer 7(},?-"5 m? [2]

Q The answer is inaccurate and

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

is outside the accepted tolerance
for measuring the angle with a
protractor.

Mark for (a)(ii) = 0 out of 1

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

Example Candidate Response - high, continued Examiner comments

The points £, G, £ and S lie on the circumference of a circle,

L )

PORS is atrapezium with PQ parallelta.SR. )
T'is the peint on SR sucl that OFT = 66°, QTR = 35° and FOR =79°.

(i) Find Pis » giving a reason for your answer,

Answer  PTS = L6 because .,.G,LEM.QQJ:.L...%%.LLJ".,.‘m'.\,,.,.QL...{’..‘N.‘c&MMo.?rcm Mark for (c)(i) = 2 out of 2

...... mg,q},mk o [2]
@) Find PTO.

. 1o -ted . "
i\_ Answer ‘ML%, 1] Mark for (c)(ii) = 1 out of 1

(it} Complete the statements below to show that triangle POT is congruent to triangle RTQ.
A
i, Angle P70 = Angle AR ...
s
2. Angle POT = Angle &TQ ..........

39400 = 06 S14.. 1R,

Triangle POT is congruent to triangle £TC. Mark for (C)(iii) =3 out of 3

Congruency condition ...... &Tnﬁm}j&n@x?& ¥} [3]
Apg 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

1

%

6 (a) ABCisa triangle with AC = 6emand BC =9em. - 2 o %
AB has been drawn below.
\ . , . .
o C 0 Q The candidate’s construction is
i 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 ABC. [2]
(ii) Measure BAC .
<]
ditwer: BN i [

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

Calculate the upper bound for the area of the field.

b vy
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 13\15 .............. m? [2]
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Example Candidate Responses — Paper 2

Example Candidate Response — middle, continued Examiner comments

The poings P, O, R and S lie on the circumference of a cifcle.
PORS isa trapezium with PO parallel to SR.

T'is (e point.on SR such that OPT = 66°, OFR = 35° and TOR = 79°. @ The candidate is not giving the
® Find PTS, giving aroason o your answer. corrlect reason here, for alternate
angles.
_ i _ . - NN Mark for (c)(i) = 1 out of 2
Answver  PTS =;I:a.b‘. beoause 1\‘\9}&% AN %‘-’}W\S‘;\ﬁ 102 Qe Mark for (c)(ii) = 1 out of 1
Mo AR MO et e [2]
). Find PFO o The candidate gives the correct
' = pairs of angles in 1 and 2, but
s _ needs to mention here in 3, that
L — [l - | side QT is a common side.
{iii) Complete the stateménts below to show that triangle POT is éongruent to.triangle R70.
, B et 8 © AAAs not a condition of
1. Angle PTO = Angle 747 '\ S L congruency. [t needs to be AAS
2. Angle POT = Angle TR here.
# Mark for (c)(iii) = 1 out of 3
3. E&n&\&.ﬂﬁ@a!}.\g\&@kﬁ ,,,,,,,,,, o (e
Triangle POT is congruent to triangle RTQ. Total mark awarded =
Congrusney condition P\P\?\e ,,,,,,,,,, I3 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.

Cambridge O Level Mathematics (Syllabus D) 4024 36



Example Candidate Response — low

6 (a) ABCisa 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. [2]

(ii) Measure BAC .

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

Answer

(1

Calculate the upper bound for the area of the field.

preas [ KB e

=220 %380 . I Fg00

Answer TS

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, ©, kand 5 lie on the ;’sircumfemnce of a circle.
PORS 15 2 trapezium with £Q parallel to SR, )
7' is the point-on SR such that OPT = 66°, QTR = 35%and TOR = 79°.

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

(i) Find PTO.
N5
N 6
A

Answer ... T2

(1
(i)  Complete the statements below to.show that tiiangle POT is congruent to triangle Rf‘Q

1. Angle PTO = Angle SRR e

2. Angle POT =Angle ... 5= RTe

3. Aene. 9T s AN 2@

e Triangle POT is congruent to triangle RT(.

Congruenéy condition ........... Fea S [3}

- '{%Gn."‘ zgﬂ R = i {21

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.

* (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.

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

* (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

fa— 1=

E lgcr«m

-

The diagram shows the net of an.open box of height 3om.
The area of the base of the box is.] Sem?.

The length of the réctangilar base is-x cm.

The total area of the net is 4 om?.

., 40
-[a} Showthat A4 =15+6x+—.
X

LFQCKJ&F\ ud,jﬂrQ' lL:,Q)Q:, ‘%bm
e AR aj@i‘ﬂ%

A = 05 tix + 20
* 90y

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

Wijte down an equation in x and solve it to find the lénpth of the base of Graham’s box.
Give your answer correct i 2 decimal places.

ESem

ISk Lk 39 b GOt =0
*e

. L=ge 70#
§0z2 Ea;%ﬂg
o

50 = -y 40

o

oz b HAD

(21

Mark for (a) = 2 out of 2

Mark for (b) = 4 out of 4

39
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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

A 72| 63 | 615 | 63 | 66 | 69.9 |74.29

(1

(i) Draw the graph of A=15+6x+9—;]~ for 2<x<8.
a4
80

787

761

74

2%

704

&

21

(iii} 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.
s =T 1%k

Ul&ﬁ\_—\{ = §
o e --'?“ﬂ’,b?;b

¢ &

230

Answer length ... .. €M

width ... 23Y e

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

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

ﬂ 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

}(,

160410 o cs
U0 e
is ﬁf+€xffﬁ'w g,@_

e—

f.
a Eap—-

12

?"«l.v\_

The diagram shows the net of an open box - of Leight 3cm—

The area of the base of the box is 15em”.

The length of the rectangular base is xomi. {— 1 5 %
The total arca of the net is 4 cm?. n =

1 S 3 2@ _1__—,0)5
FSQ& @3@#— ?_(CLS;(S)

- XX

. (a) Show that A=15+6x+%.
X

ﬂr:\}&ﬁ:@x\k{gx\%}
A— p: [S 'E".G)g "’rlCL&—E
A=lSEE+ 90
S [2]

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

Wirite down an equalion in x dﬂd solve it to find the length of the base of Graham's box.
Give your answer correct to 2 decimal places.

!S’Fg) '{~q0 :Q

_

e 1S 4%t

@iscwo =6Sx 9

T i A T T T T e T T T T T T e T e T ST i T T

T

Mark for (a) = 2 out of 2

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

e The candidate is not achieving
a quadratic equation, so cannot
score further marks for method.

e The answer is either 5.70
or 2.63, so the answer is not
awarded the SC marks available.
Mark for (b) = 0 out of 4

41

Cambridge O Level Mathematics (Syllabus D) 4024




Example Candidate Responses — Paper 2

Example Candidate Response — middle, continued Examiner comments
0 =
13 \S+£](+?;._{ -
L 97 = ] 7
() () Complete the table below for 4 = 15 +ar+¥. Ve £ bx v O
| ' I§¥q 0 = 7206
x 2 3 | @ 5 6 7 8 : v )
! toS = 86 Mark for (c)(i) = 1 out of 1
a4 | | e |61s| 63| 66 | 699743 - ~
i gl B ot 3
) Drawthe graphof 4= 1546+ for 2<x<8. o [ st o = T2
f'h 1 >
80
78 : i B3 o + ¥ H i = _
pedii et R e @ The plot at (8, 74.25) is
§jmies g ee AR e e ] (4 inaccurate and is outside
8 BdE —— ; s the tolerance range.
% 1 e Mark for (c)(ii) = 1 out of 2
N | !/
Rk e i Rl R {33
i ] .-‘\. . I' &
64 A = E: £
R \
62 I £ .i::_.
60— — S -
2 3 4 s 6 7 g
121
(iii} Delilah has one of these open boxes. sy
The area of the net of her box is 68cm’. Mark for (c)(iii) = 2 out of 2
Use vour graph to find the length and width of Delilah’s box. Total mark awarded =
6 out of 11
Answer length 2cdenbaloem
width §:S2e6.2: 8 em 2]
{
D a0 ls
245 6L oc

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

o} —p-

The diagram shows the net-of 4n ‘open box.of height 3em.
The arexof the bisse of the box is' 15 em2

‘The length of the rectangular base is xcm.

The total area of the net is 4 em?.

(@) Showthit A =15+ 6x+L,
X

Brea < heayt it

nabno b "
g TS O
(1] "

Hren oyt T

Ly

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 + (2)(3x) + (2)(%)(3).
Mark for (a) = 0 out of 2

[2]
{b) Graham has one of these opien boxes.
The total area of the net of his box is 65 cm2.
Write down-an equation in x and-solve it td find the length of the basé of Graham’s box.
Give your answer corret to 2 decimal places.
W x b F“i%, el
A Ve HI0
Sy ~6ns 15 g0 e 9 The equation in the first line of
' fomi 5T working is correct, but the second
s (08 line has two errors in it and is
/g:zr not now the required quadratic
-t equation, needed, in order to
- make further progress.
answer o XY em4r | € 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
(© () Complete the table below for A = 15+ 6x +°0.
| 2 §.00 & | 8 6 7 | s ‘ .
i — | Mark for (c)(i) = 1 out of 1
| 4 72| 63 65| 63 66 | 69.9 I‘JH 1:‘
S i
(ii) Draw the graph of 4 =15 +6x+% for 2sx<8.
“‘!‘l
80 5
784
-
74 ==
%
¥
7 o
70+
o 68 L ° The first reading from the graph
: i pEyen is correct, but there is no evidence
66 of a second reading being taken
from the graph.
64 ; : i
[l Rt mpati: / g Sikhee s 33 ; e The plot at (4, 61.5) is
e Eaan \/ et it B 3 inaccurate and is outside
Sk s ! = T : 1 the tolerance range.
2] Mark for (c)(ii) = 1 out of 2
(i) 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)(iil) = 1 out of 2
Amsionr ety b i cm Total mark awarded =
width .. 25 a2 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:

A=15+2(3x) + 2(3(175))

(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

(a) 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

15
3 x 7
(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 £ and rectangle &.

i

(N NN

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

Find the matrix representing transformation K.

ab ey 78 "f) _t# ~2 'lj
(:‘,A\*( y 2 1 =Ngh =3 Mark for (a) = 2 out of 2

f o s 4 b Her2s ) —Scir'l.”,..;_
| 3{4" b “3(‘ 2 d L4 ds 1({/‘.1 Y4 F2d s Y

ll, Qo1 Ye|
r5qmb’—-‘1 a=0 b=- ] 0 -
% Jb: - ‘.1 =1 ‘{: Q Answer ' & [2]
(b} Triangle B is mapped onto triangle C by a reflection in the y-axis.
On the diagram, draw triangle . 1 Mark for (b) = 1 out of 1
{¢) Triangle 4 is thapped onto triangle C by the single transformation L. E 0 The candidate correctly
identifies that the transformation is
Describe fully the single transformation E. a reflection, but gives the incorrect
o ' equation of the line. It should be
vim A o —_—
Answer f"_a“pud'ﬁ)h on fle \ing —2¢ o _ [2] y=x.
: . - -3 =
(d) Rectangle R is apped onto rectangle’ S by a translation by the vector [ 3] . MZ:E :g: gg)) - ; gl:li g;%
On the diagram, draw rectangle S. B

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
=-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.
-1 "
( O 'l 1)( ( * ) ) ( 5)
= K %
ﬂ The candidate gives a 2 x 2

a o | matrix, but only the top row is
Answer (..1 ;3 ) 21 | correct.

Mark for (a) = 1 out of 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 (. [1]

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

Mark for (c) = 1 out of 2

Mark for (d) = 2 out of 2

Describe fully the single transformation L.

Answer@_ﬂﬁ)f’r‘ F:Uﬁ I.,{f‘) "Sj'ge 8. = f?’z — ot c:'f'J{fS‘[z]

: . -2
{0} Rectangle R is mapped onto rectangle S by a translation by the vector [ 3] . e

On the diagram, draw rectangle S. \ 2]

Total mark awarded =
5out of 7

How the candidate could have improved their answer

* (@) 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.

Cambridge O Level Mathematics (Syllabus D) 4024 46



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 .

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 mappéd-unto wriangle C by the single transformation L.

Deseribe fully the single transformation . e The correct sin gI e
e transformation has not been
dnswer V8T elocheis.. Botar o 2] | 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 diagrand, draw reclanglé S. 121 for (d) =2outof2

Total mark awarded =
2outof 7

How the candidate could have improved their answer

» (a) 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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Example Candidate Responses — Paper 2

Question 9

Example Candidate Response — high Examiner comments

9

The diagram.shows a secior of a-circle of radius & cm and angle 70°,

{ay Calcolate the shaded area,

Avee of S\“ﬁ&k\ s Me ok S,EJM - P ok belungdle
= (.&/%L()*wt}h C{ € LSE\%‘)
< Q’I% mﬂa&{m}-_ C/Lx Eww%‘ﬂ)_
- 840 -30-0t
— C\'O%‘fm
Mark for (a) = 4 out of 4
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Example Candidate Responses — Paper 2

Example Candidate Response - high, continued

x

A plece of chocolate is in the shape of a prism with the shaded arca from part (a) being its
cross section. '
The reclangular base of the chocolate is 16 em by xcm.

The piece of chocolate is to be placed in & box which is a cuboid of sitze 16cm by xem by 1.5cm.

(i) Show that the chacolate will fit inside the.be ? . ! ]
To fovge bt e vt thek 152 e hegt ot the duclebe

. LR N g :L)
Corde e b dloggarsin Gay ‘
{4 Gelredios o L%ch?) uhere X M \\@.3\,} & e derddt

(= 3B

T §SSm
= §-0sS
~ {USew
T]\& o dimersion of o debielz v b \a-jlu'f\ A LSm .
Te - :B: e B e A cdnd Wor - (3]

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

Find the maximum number of boxés that can be paclced insidc one carton.
Ne ok \wveeys Ve ob | Conben
Wdome o oy
MAGQAG - el )
AT e

Answer \.Cn.. e [2]

Qe Thgre s vo pevd T bbb Cﬂomkb%lczs
b He et of Yo chodek 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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9

The diagram shows a sector of a circle of radfus $cm and angle 70°.

(a) Calculate the shaded area.
ek = P 5
Area 0% ﬁ% IB\'QQ a‘ cate = Aren O{

Gan

- (__7’ . %eﬁ) _ 4 paxsic o
q4%
T MR 965626301
, T2 )
T 391 -130-%
=9
Answer Q'

‘i—"q = .

=10 %"Fl) o
C@" 7} - lhrexeasan)] @

SRR sz.[‘q']

Example Candidate Responses — Paper 2

Example Candidate Response — middle Examiner comments

Q The two correct formulae
needed have been used in order
to calculate the shaded area.

The candidate is approximating
the values of the answers, to
the areas of the sector and the
triangle, too early.

This leads to an inaccurate final
answer.
Mark for (a) = 3 out of 4

51
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Example Candidate Responses — Paper 2

Example Candidate Response — middle, continued

Examiner comments

()

b

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

The rectangillar base of the chocolate s 16 ¢in by xom.

The piece of chocolate is 1o be placed in a box which is a cuboid of size 16cm by xem by 1.5cm.

(i) Show that the chocolate will fit insids the bos. -
% = luag s o4 te thend -f_rom‘ca)
=) 6‘-r\(g)
‘:Qxﬁxﬁ'\f\(%j
z lGrSn 2D Y- WA e
\ldﬁu_——\(, ey P'r'.-.yw & °‘.le = WS e
volumi of bom = 1BX [5xq (8 = 220393
:'- T(l""‘(r.. ‘4-’:2'\\ ‘5‘& “ ’[R- Q?ﬂ‘-ﬂt- ‘*'} “IT'J. LB;E,I tf 1&{
clotlob B ot tpik.

M [3]

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

Find the maximum number of boxes that can be packed inside cne carton.
Ud e, & code~ o 8% % 4o R L
8 = H% 4 ch-ﬁjx‘iﬁ
- 80 . oo,
- . '-&‘ b qu Ao 2ni-ad an.
Oohirt 0f 'S o 37 226-22 ~Hagas * F
B2 kpsds  @ea e {:Q-C,k{ij

Answer A9 eme . [2)

.
"y
ot o

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

The diagram shows a sectar of a cirelé of radios 8 em and angis 70°.
(n) Calculate the shaded area.

=

a

-

Example Candidate Responses — Paper 2

Examiner comments

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

5., < = j:o Ar % 8% o qet.39 area of the sector.
Gtk of it = AE < Fn & m?s 9 The candidate has used the
=L =L =0 incorrect method for calculating
5 b .
the area of the triangle.
Mark for (a) = 1 out of 4
l{‘é 1 f= 5 2t £ ¥ -t_m
fee.5 =« 39 o C:[‘{-I
Answer mgr‘]’ em? [4]
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Example Candidate Responses — Paper 2

Example Candidate Response — low, continued Examiner comments

(h)

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 prisin with the shaded area. from part (a} being its
crass séction.

The rectangular base of the chocolate is 16 cm by xem. of the shaded cross section must
The piece of chocolate Is to be placed in a box which is 4 cuboid of size T6em by xcom by 1.5em. be less than 1.5cm.
() Show thatthe chocolate will fit inside the box. Mark for (b)(i) = 0 out of 3

Box = 6% xtg - 24X,

Chicalade = .IG)(:.C, = lex -

’% S ¢ x Bl (T3 e box

Clocelate = |53€E‘.q_ : 1 ZE"‘-‘ thecolale .

[3]

(i) Thess boxes are (o be packed in cartons in the shape of 4 cuboid.
The size of each carton is 48'om by dxcm by 24 cm.

° The candidate correctly

Find the maximum number of boxes that can be packed inside one catton. evaluates the size of a carton,
YB R X 2 = Y holx anT. xalig - opan97),2 4608xcm3, but does not then
o 5.,y | divide this by 16 x 1.5xcm”.
~ 293 Mark for (b)(ii) = 0 out of 2
ARSWET  rvivinariennn. Q?S ..... L S 27 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 =8118cos 35°, 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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Example Candidate Responses — Paper 2

Question 10

Example Candidate Response — high Examiner comments

10 Aboat leaves 4 and ravels 12k to B.

{a) The boat leaves 4 at 10 75 and fravels at an average spaad of 15 km/h,
At what time does the boat arrive at B?

Mark for (a) = 2 out of 2

(b)

The.bearing of 8 from A is 056°. )
Bis 2km due westof C. Pron s L e T

Calculate AC, L S
ABCN 18090 - C6G+ac)vc3c. L ABC
150 A0 -56 -2 w2z TABC,
130 = a4 +héc
ABC - 180 -2

Abc = 14 AC = hBT 794
AC AR + B o 2 (Anpe) Cos b A= BT Mark for (b) = 4 out of 4

L S fl“‘—q(\am)’&_b (%G
AC*=Meu 4 - 48(-0- ¢ 29)
A, g 4 39-79%
A= (BT 794

Answer ... (= K [4]
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Example Candidate Responses — Paper 2

Example Candidate Response - high, continued Examiner comments

RO

B 2km

T‘?}fs‘hc b?st;"f;;f”g-, o1l above O @ The candidate does not convert

¢ top of the cliff; 23, 1s vertically above L, .

DC is gerpendicular to BC and DC = 105m. the metres a_nd kllometrgs, toa
common unit, before doing the

‘Caleulate the angle of elévation of I from B. ta n—1 calculation.
Taad = O @ "‘B—-Tog'ﬁ‘él'b) Mark for (c) = 1 out of 2
oA o G- %o
on B= 515 Total mark awarded =
7 out of 8
Answer %%‘ﬁo [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

llrJﬁ 7 z;u hoat leaves;,[ anglirrziavcls '172'km 0.8,
(n) Theboat leavés 4 at 1025 and travels at an average speed of 15km/h.
Atwhat time does the beat arrive al 57
Ty = D taatg .« 10 i;‘%
—— J k
Toret peed p T Mark for (a) = 2 out of 2
@R
I & J %_.ﬁ
15 L fi Answer . 11}"|5"‘?“'“ 2],
08 s 4Y vy
) .
Nerth
3 atr bty gtz wl®
ahegud T b
toadl s bhigt-at
Lhe
The bearing of B from A'is 036°.
Bis 2km doe west of C, 2
Calculate AC. - )
B yo.b
L0 1d idoxs , 0 The candidate identifies that
M A0 20 s 005D the solution to find side AC,
‘g Fan! ( u) requires the use of the Cosine
i nS rule. However, the value of the
61705 angle 80.5 degrees used, is
y incorrect.
AU 12tigh-au W wlio.s) Mark for (b) = 2 out of 4
At e
P
AE = [1o
Ae= jL.y
dnswer ik ke [4]
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Example Candidate Responses — Paper 2

Examiner comments

Example Candidate Response — middle, continued

B ’ Zkm .
C s thie base of a cliff. :
-The top of the cliff, B, is vertically above C.
D is perpendicalar to BC and DC = 105m.

" Caleulate the angle of elevation of D fm‘;n B.

Lot
188 moz Yo
L Answer b 135D [2]
. ﬂ,tITD L
1 &= 900 .
Aee e The candidate has not
TS . converted metres and kilometres
- Lm-.(wo 9 correctly to a common unit, and is
' LS ) not using the tan™" function.
} Mark for (c) = 0 out of 2
&gk 3

Total mark awarded =

Do vfvs e
4 out of 8

o -tfe
LY

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 A and travels [2km to B.
{a) The boat leaves 4-al 10 25 and travels at an average speed of 15km/h.

At what time daes the boat arrive st 57

At 4

s . 15
T A o e

()

= ].Qa__ T QAT T

The bearing of B from A is 056°,
B i3 2km due west of .

Caleulate AC. toH AR ToA.

6}0“‘5‘;’_ 5\4“

Example Candidate Responses — Paper 2

Examiner comments

0 The candidate knows that to
distance
speed -

e They should now convert 0.8 hr
2 to minutes, and add to the 10:25.
Mark for (a) = 1 out of 2

find the time, requires

e Incorrect right-angled triangle

= b
T 2.0 - &4 i e trigonometry has been used,

X —_ Mye instead of using the Cosine rule.

? & Cos 3¢ = Mark for (b) = 0 out of 4
Ekr_mA_gq =9 X ac
T o, =55

[N .ZL[ Sq-@——}ﬁ—._.‘ FJcC. = [q‘.s J(,M
Amswer . 5 km [4]
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Example Candidate Responses — Paper 2

Example Candidate Response — low, continued

Examiner comments

(0

= 2km

C is the base of & cliff.
The top of the oliff, D, is vertically above C.
D is'perpendicular to. BC and DC = 105m,

Caleulate the angle of elevation of D from B,

(o5 3 tede o @ -5 Km
- . pefe el - © 5
fen T ———o
2
the -~ 2:9 = {1F. 1

Answer

2 fﬂ-?q-

g

(2]

o The candidate realises that it
is necessary to change 105m and
2km, to a common unit first of all,
before using the tan™" function.
Mark for (c) = 1 out of 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

Cambridge O Level Mathematics (Syllabus D) 4024 60

distance

speed -
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Example Candidate Responses — Paper 2

Question 11

Example Candidate Response — high Examiner comments

11 (a)

A
ot = - e

P < S T

L]

L Mark for (a) = 3 out of 3

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

By drawing appropriate lines, indicate the region R defined by all these inequalities. Mark for (b)(i) = 2 out of 2
xz1 x+_y€5 dv=zx+2 [3]

(b) A is the point (- I g}andBls the poml(S 5}

(i) Calculate the length AB.

Ae = J_(J( 0 - _-;() & (t]Q sy J
(5 -(-97 + ;‘5 3)?2
7 62 + 9% ¢ o

_ J“‘—————, ,mm,, SO L WL a The candidate finds the correct

o ﬁ 39 coordinates of the midpoint of AB.

(ii) Find the equanon of the Ime perpendlcn rto 4B hatpnsses!hmugh the midpoint of 48,
*'%)[5 7) e cp“g'(i&*___ Jo +4, _
G s wisi i e This shows knowledge that the
Adrechent = Ya -Y = [ et ) 548 g =-2n1¢ | product of the gradients for a line
Ma - = S i 3 =-214¢ | and a perpendicular line, must be
S = =8 = Yo o+ 8, 3=24¢ | -1
3 (1) F-2=¢
= Q Mle = (2 %) o ¢ =" | @ The candidate needs to obtain
= Li = <9 . . .
P = 2+l | the correct equation, which is
e mi b : 2. j—.-—r—‘)c}—-yf ~ “’?__—

o = y=-3x+10.
Lom!o ? bb{"“%” Mark for (b)(ii) = 2 out of 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)
e |
6

AT
-\5'5(.'
ZN
5.

7/ \

1 % 3 4 5 & *

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

By drawing appropriate lines, indicate the region R defined by all these inequalities.

x=1 Y+p<s dp=x+2 131
(b) A isthe point (-1, 3) and B is the point (5. 5).
(i) Calculate the length 48. L 42
5-321
Sl T 6
-
T
NG +1 [
Answer G 32 21

(ii) Find the equation of the line perpendicular to A8 that passes through the midpoint of AB.

S Ay 2
gy 5 )0 =50
2 @ (DL..-)(.l
,j\ i

?3-3‘ - Q)

- j,q‘f"— : (Jn‘l)"g
3L—i1‘—.'-y_‘1 AT
%} :{?‘-‘1’[9.‘ 33 :'{é x+l

Answer 4]

0 The candidate draws the
correct line for x = 1, but the
other required line x + y =5,
is incorrectly drawn. Also, the
candidate draws the unnecessary
line y = x, so the region, R, is
incorrectly shaded.

Mark for (a) = 1 out of 3

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

e The correct coordinates of the
midpoint of AB are obtained.

e The candidate obtains the
correct gradient of AB.

o The candidate is not using the
correct gradient of the line which
is perpendicular to AB.

Mark for (b)(ii) = 1 out of 4

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
11 (a)

rh

6

&) F

3 s

2 - @ The region labelled R is

) i (1] incorrect. The candidate needs
=3 il to draw a ruled line at x = 1 and

7% & 4 & & B 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.

x=1 x+y<s5 dy=x+2 3]

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

() Calculate the length AB. AR = 2 +G7
W5 - 3= 2 Ao*> 4+ Mark for (b)(i) = 2 out of 2
22 8-(1) : e¥i=C AR 240
AB=Jdo = 6 324
e 52 2]

e The candidate works out

(ii) Find the equation of the line perpendicular to 4B that passes through the midpoint of 4B. )
the correct displacement of

\ \
T (1‘- '3‘--) 4,7 (Ejz 'Sj-) the midpoint, relative to point
\ i A (-1, 3). But now needs to do
(5=t ) -
3 (5 (j)’ 2 (5-3) (-1, 3) + (3, 1) which gives the
3‘ L) 'z C’l) correct midpoint (2, 4).

Mark for (b)(ii) = 0 out of 4

>, 10
Total mark awarded =
2 out of 9

Answer [4]

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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