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Introduction

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge International AS & A
Level Mathematics (9709), and to show how different levels of candidates’ performance relate to the
subject’s curriculum and assessment objectives.

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

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

( N
Question
\ J
( N
Mark scheme
\ J

A 4

Example candidate
\ response

A 4

Examiner comment

Each question is followed by an extract of the mark scheme used by examiners. This, in turn, is followed by
examples of marked candidate responses, each with an examiner comment on performance. Comments are
given to indicate where and why marks were awarded, and how additional marks could have been obtained.
In this way, it is possible to understand what candidates have done to gain their marks and what they still
have to do to improve them.

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

Assessment at a glance

The 7 unite in the scheme cover the following subject areas:
e Pure Mathematics {units P1, P2 and P3);

e Mechanics {units M1 and M2},
*  Probability and Statistics {units 81 and 82).

Centres and candidates may:

* take all four Advanced (A) Level compaonents in the same examination session for the full A Level.

* follow a staged assessment route to the A Level by taking two Advanced Subsidiary (AS) papers
(P1T & MT or PT & S1) in an earlier examination session;

* take the Advanced Subsidiary (AS) gualification anly.

AS Level candidates take:

Paper 1: Pure Mathematics 1 (P1)

134 hours
About 10 sharter and lenger gquestions
75 marks weighted at 60% of total

plus one of the following papers:

Paper 2: Pure Mathematics Paper 4: Mechanics 1 (M1}

Paper 6: Probability and

2 (P2) Statistics (S1)

1% hours 1% hours 1% hours

About 7 shorter and longer About 7 shorter and longer About 7 shorter and longer
guestions guestions guestions

50 marks weighted at 40%
of total

b0 marks weighted at 40%
of total

50 marks welighted at 40%
of total
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Assessment at a glance

A Level candidates take:

Paper 1: Pure Mathematics 1 (P1) Paper 3 Pure Mathematics 3 (P3)
1% hours 1% hours

About 10 shorter and longer quastions About 10 sharter and lenger questions
75 marks weighted at 30% of total 75 marks weighted at 30% of total

plus one of the following combinations of two papers:

Paper 4: Mechanies 1 (M1) Paper 6: Probability and Statistics 1 (S1)
1% hours 1% hours

About 7 shorter and longer guestions About 7 sherter and lenger quastions

50 marks weighted at 20% of total 50 marks weighted at 20% of total

Paper 4: Mechanics 1 {M1) Paper 5: Mechanics 2 (M2)

1% hours 1% hours

About 7 shorter and longer quastions About 7 shorter and longer quastions
50 marks weighted at 20% of total 50 marks weighted at 20% of total

Paper 6: Probability and Statistics 1(51) Paper 7: Prabability and Statistics 2 (S2)
1% hours 1% hours

About 7 shorter and longer guestions About 7 shorter and longer questions

50 rmarks weighted at 20% of total 50 rmarks weighted at 20% of total

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

Paper 6

Question 1

1  Fabio drinks collee each morning. He chooses Americano, Cappucino or Lalte with probabilities 0.5,
0.3 and 0.2 respectively. T he chooses Americano he either drinks it immediately with probability 0.8,
or leaves it 1o drink later, I he chooses Cappucino he either drinks it immediately with probability
0.6, or lcaves it to drink later. If he chooses Latte he cither drinks it immediately with probability 0.1,
or leaves it to drink later.

(i) l'ind the probability that I'abio chooscs Americano and leaves it to drink later. L]

(i) Fabio drinks his colfee immediately. Find 1he probability that be chose T.ate, [4]

Mark scheme

1T () P(dLater)=05x02=0.1 Bl (1]
(i) P{Logiven £)=(0.2 x 0.1)/(0.5 x 0.8 + 0.3 x B1 0.2 x 0.1 seen on Its 0Wn 48 num or
0.6+02x0.1) denom of a fraction
M1 Attempt at P(/) summing 2 or 3 2-
factor prods, seen anywhere
=0.02/0.6 Al Correct unsimplificd P(1) ag num or
denom of a fraction
=0.0333(1/30) Al (4] | Correct answer aceept 0.033

Cambridge International AS and A Level Mathematics 9709 5



Paper 6

Example candidate response — 1

A0 PO = (0:5) (6:2)

= O.Aj_ Fa) %‘ e .]f
Bl y) S a

s : o 2D x;

i 63 A St
e — ;

‘-..__\H O " Lf —— _r
. T L Q;l_ ' O r_ﬂ___}_" l
—

P Dtgn'hins Tm«\m‘in?_j ) 17
= (0:5¢08)F (02 xO6) +(0-Axtyd)

M = 041 0\8r 602

pr =0
@O PC c,\\mm?) Lnﬁo,m\ddﬁmﬁ:(j omed,Mady= 02 _ o=
7o) v

= =03

Item marks awarded: (i) = 1/1; (ii) = 2/4

Total mark awarded = 3 out of 5
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Example candidate response — 2

AL DE e - el
() 0.5x 0.6 03%0.6 +0.2

ﬂQ‘._C“_____xO-Z_. = 0 ].2
|

Item marks awarded: (i) = 1/1; (ii) = 1/4

Total mark awarded = 2 out of 5
Examiner comment — 1 and 2
(i)

(i) Both candidates recognised that the probability

Assessment at a glance

0§ <\o.i /
//' v (‘a,(’)
0y
e 6
T
\
_ =3
«0.] . 0.6 W)

o p{obmﬁllbjlil'j, g

This was a routine first part of the first question and both candidates answered it correctly.

P (drinking immediately) was required and both found

this probability correctly. Candidate 1 recognised that this was part of a conditional probability question

and used this value as the denominator of the a

ssociated conditional probability fraction. However, the

numerator was not correct. Candidate 2 was unable to proceed further after having found P (drinking

immediately).

Cambridge International AS

and A Level Mathematics 9709



Paper 6
Question 2

2 The random variable X is the daily profit, in thousands ol dollars, made hy a company. X is normally
distributed with mean 6.4 and standard deviation 5.2.

(i) Find the probability that, on a randomly chosen day, the company makes a profithetween $10 000

and $12 000. [3]
(ii) Find 1he probability that the company makes a 1oss on exacily 1 of the next 4 consecutive days.
[4]
Mark scheme
. 1764
2 s =5 -1.077 M1 Standardising, can be all in thousands,
no mMix, no ¢ no sq rt o 8q
10-64
o, A M1 D, — D), P>must be> D,
@(7) — O (7,) = 0.8593 - 0.7556 Al [3] | Correct answer
=0.104
(if) P(loss) =P(:<2=%%)=P(z<-1231) M1 o
52 Standardising using x = 0, accept
=1-—0.8909 05-64
5.2
=0.109 Al Correct prob
P(1)  =(0.1091)"0.8909) x 4C1 M1 Binomial term 4C.p"(1=p)™ any px #
0
=0.309 or 0.308 Al 4] Correet answer
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Example candidate response — 1

Assessment at a glance

2 X ~ N (6.u, 5.97)
P( 16,000 < X < 12000
—.’Q{ oeco=—6Y {7 ¢ \900@—6(‘4\
o s .0 2 4
= X S
P 0-6Uu <2< 1@-cu)
22 % £
LA L cﬂﬂ - 4 (0.6923)
517 o 19N
B - j
= G R/59H I = L 5 1) {‘.
= O, \037] &
2ii loss= V= O0.N\03T = 0, 8963
i 3
P= o C (0.8963) ( 61087 gl
= 3.99% G~ = 0.00Y4 @
\ 7

Item marks awarded: (i) = 3/3; (ii) = 1/4

Total mark awarded = 4 out of 7
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Paper 6

Example candidate response — 2

P too £ X < 12000)

61‘2- ’ tl‘=
=] 2 = EO - 6 . k‘l__
_ S .
2 ®-5%203

(% 5 ©.6923)

\

P (% 41.0‘1-7)

P.'-_- 1 - &,78§86

\

0. o, BSYI

pr.e O, 2844 \ : i ‘,/ii
P CIOOQ_Q £ iR llouc:)
. BuASAR = s.eMMY ) T
2 & BN ~ 0818 o (5 e
\'\i} gﬁ o. 3B5) = P
.% [+ E.l"‘[q = q;/
n = A
— S ' oL ¢
i ¢ (o.61448) (o .3881) oy
= C! 3&8 AN o /_.__ ~
(z)
R

Item marks awarded: (i) = 1/3; (ii) = 1/4

Total mark awarded = 2 out of 7
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Assessment at a glance

Examiner comment — 1 and 2

(i)

(ii)

The units, measured in thousands of dollars, posed problems to some candidates who did not realise
that $10,000 actually meant 10 when standardising. Candidate 1 mixed units originally, but realised that
the value of z thus obtained was not sensible, so crossed the working out and used the correct values,
gaining full marks for this part of the question. Candidate 2 managed to standardise correctly but was
unable to find the correct area of the normal curve. Using a diagram would have helped to determine
whether the required probability was sensible.

Both candidates correctly recognised the binomial situation but were unable to find the probability of

making a loss. They did not appreciate that making a loss is the same as making a profit of 0 or less.
Both candidates thought they should use their previous answer in some way, which they did and thus
gained a method mark for the binomial attempt.

Cambridge International AS and A Level Mathematics 9709 11



Paper 6

Question 3

3

The table summarises the times that 112 people 1ook o travel 1o work on a particular day.

Time to travel to | . _ . o . -
work (¢ minutes) O<r<l0 | L0<t 15| 153<r<20 | 20<1r <253 |25 <540 |40 <r<00)
l'requency 19 12 28 22 1% 13

(1) Statc which time interval in the table contains the median and which time interval contains the

upper quartile.

(ii} On graph paper, draw a histogram to represent the data.

(iii} Calculate an estimate of the mean time to travel to work.

Mark scheme

(2]
(4]

(2]

() median in 15-20 mins, Bl
UQ in 2540 mins Bl [2]
(iiy fd 1.9,24,56,44, 1.2, 0.650r
Scaled freq 9.5, 12, 28, 22, 6, 3.25 M1 Atternpt at fd or scaled freg
_ [/ {attempt at cw)]
] Al Correct heights seen on diagram
B1 Corrcet bar widths visually no gaps
Bl [4] | Labels (time/mins and fd or freq per 5
] min) and correct bar ends
1
010 200 30 40 50 60
t/ Time/minutes
Gil) (53x19+125x12+173x28+225x22 | MI Attempt at Ext/ 112 using mid-points,
+325 % 18+50=13)/112=2465/112 NOT classwidths, NOT upper class
= 22.0 minutes bounds
Al Correct answer accept 22
(2]

12
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Example candidate response — 1

Assessment at a glance

median  — 8L £ 20
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Paper 6

14

Example candidate response — 1, continued

ERIN ._éfx = la(s) + (2.s) + 28(18)+ éz(gzs\
. 4 4+ is(225) + 13(S0)
_ = 2ues
5 = ZLFx_ = aues = E@.m 0
AL 1] N
(s )
A

Item marks awarded: (i) = 1/2; (ii) = 3/4; (i) = 2/2

Total mark awarded = 6 out of 8
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Example candidate response — 2

e

Assessment at a glance

et @ Lyo g yopey = 112 1232 =56

[ 25T ¥

e

S<H <20 tonfois the reodias

7

(LSt <Y (0nquﬂ§ﬂ9f_ofjﬁ_q/ﬁ/e\
L &L{eﬁ%
J [4
188 =105 05155 155228 285-255 155-08 ‘Wf-das
(o $ S
.§ 8k 1 23 33 51/
L2 jrz 2% 22 /% /4 M-
1095 - 156 524 o B F ST+ 43|
2,527, 5 2 2 2(20 { minntes] )
— L
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Paper 6

Example candidate response — 2, continued

e T i L ;-"QJF-J"’*'

1
B RE:
1
T

Eisd SRR G -t
I
I

EDE _ T I

T i T EEEEEE NN

L ' HE :'i".f.‘ e r{ éf{féﬁ 14
B ’ WENEENA

| & ¥ |
e T e e

ltem marks awarded: (i) = 2/2; (ii) = 0/4; (iii) = 1/2

Total mark awarded = 3 out of 8

Examiner comment — 1 and 2

U]

(i)

(iif)

16

Candidate 1 showed no working for part (i) and made a mistake, whereas candidate 2 got this part
completely correct.

The graph was well done by candidate 1 who found the frequency densities correctly, labelled the axes
correctly but plotted one of the heights on the graph at 3.6 instead of 1.2. Candidate 2 plotted
frequencies instead of frequency densities, a very common mistake. Even so, the candidate could have
gained a mark if the widths of the bars had all been correct visually. This candidate did not label the
axes correctly, chose an inappropriate scale and was therefore unable to fit the entire graph on the

page.
Candidate 1 found the mean correctly choosing the correct mid-points of the intervals. Candidate 2

thought the intervals went from 0.5 to 10.5 and so on, instead of 0 to 10, but was otherwise mainly
correct and so was awarded a method mark but no accuracy mark.

Cambridge International AS and A Level Mathematics 9709



Question 4

4

(i) Find the mean and standard deviation,

values are less than 5.

Mark scheme

Assessment at a glance

The mean of a cerain normally distribuwied variable is [our times the standard deviation. The
probability that a randomly chosen value is greater than 5is 0,15,

[4]

(if) 200 values of the variable arc chosen at tandom. Tind the probability that at least 160 of these

[5]

4 ({d) z=10360r1037 Bl +1.036 0r £1.037 scen
1.036 = 2% Bl > =90 qeenor 374 e
£ o w4
5 =0.993 MI One variable and sensible solving
attempt z-value not nee
0 =397 Al Both answers correct
[4]
(i) p=0385
p=200x 0.85=170, Bl 200 = 0.85 (170) and 200 % 0.85 x
0.15(25.5) seen
var =200 x 0.85 x 0.15=255 M1 Standardising, sg rt and must have
P(at least 160) = 5, 199 3170 _ usad. 200 ,
L 253 M1 continuity correction 159.5 or 160.5
=P(z>-2.079) M1 correct area (> 0.5) must have used
200
= 0.98] Al | correet value
(3]

Cambridge International AS and A Level Mathematics 9709 17



Paper 6

Example candidate response — 1

QY

b= Y(e) &7

o

P(x>58). o-15

1)
7

A ?

P( X-p0 < S=p ) =015 (usin the nolahon of

< (=

P(R<B-Ya )= 015.
&
o

P’Cl(/ﬁr

AS 2 > bhence,

Bo

L — (1)/5*‘16‘\-—0-15,-
U\ e 7

Dl

- 015 - o (s-Nc
\ < 7

RS o O fa-uoN
el B

( A- @54¢ ) /=0
WS o

LAdOE 113 = 5.4

—

6—-\

.36 &~ - & -Ye

S3C & = S

= -5/ _ .a9gh (3eif)
/5.36'

Now ,

N = Y Cs“)

M= 13 (3 S'F\

18

7
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Assessment at a glance

Example candidate response — 1, continued

it n= 200 r=% (0 0= 00 N=-0OPp € = n{x%
- 0:15-0"%S p= 2co(0-83)
P (X > 160D )= 130 & o R00(cISHCP KS)
P XM > 160:S) (appximakon). - 25S.
s
PrX=> no- 130 ) . 7l
s S
P (7 = 197 N ' 28 D)
< 7 /51} ’
(= (@- ©:333S) i
I'= (- ©®6-3329) -
/1At ©0-3FS
00:3325 o
oy

Item marks awarded: (i) = 2/4; (ii) = 2/5

Total mark awarded = 4 out of 9
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Paper 6

Example candidate response — 2

QM ) WO "¢ . - t = he
"‘ﬁ"—U.S N 5 (__uo' 3 G’r) pd
e\ P()q s ENE fs/) YR (it . B
2 = O
el Heaico Bl . ©
=
e - S -
\A\ Y& = S-
Y .. = *,H/t1 — ANS
T |
@} Ang) Moo, = o= U [\5}’}‘,}
L A :@ ANS

Item marks awarded: (i) = 3/4; (ii) = 0/5

Total mark awarded = 3 out of 9

Examiner comment -1 and 2

U]

-1
Candidate 1 used the normal tables backwards to find ® (0.85) but wrote 1.36 instead of 1.036.

Candidate 2 obtained the correct z-value. Both candidates sorted out the information correctly regarding
the mean being four times the standard deviation, and gained a method mark for attempting to solve
their resulting equation. Candidate 2 would have gained full marks for part (i) if their answer had been

written correct to three significant figures instead of only two.

(ii)

Candidate 1 recognised the normal approximation to the binomial and selected the correct probability,

0.85, of being less than 5. Candidate 1 did not use a square root when standardising, although did use a
continuity correction but chose the wrong area of the normal curve, thus not being awarded two method
marks. Candidate 2 did not recognise the normal approximation to the binomial and tried to use the
binomial probabilities to find P(X = 160) but could not find P(X > 160). Thus no marks could be gained.
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Assessment at a glance

Question 5

5  (a) A team of 3 boys and 3 girls is 10 be chosen rom a group of 12 boys and 9 girls (o enter a
competition. Tom and Henry are two ol the boys in the group. Find the number of ways in which
the eam ¢an be ¢hosen il Tom and Henry are either both in the team or both not in the 1eam,  [3]

(b) The hack row ol a ¢inema has 12 seats, all of which are empty. A group of & people, including
Mary and Frances, sit in this row, Find the number of different ways they can sit in these 12
scats if

(i) there arc no restrictions, [1]
(i) Mary and Frances do not sil in seats which are next o each other, [3]
(iii) all 8§ people sit together with no emptly seals between them, [3]

Mark scheme

5(a) Boys in:10C1 = 9C3 = 840 ways Ml summing two 2-factor products, C or P
Boys out: 10C3 % 9C3 = 10080 ways Bl Any correct option unsimplified
Total = 10920 ways (10900) Al Correct final answer
3]
(b)) -Py=19.958.400 Bl [1] | or20.000.000
(ii) together: 1P+ = 1663200 = 2 = 3326400 B1 nP;seen
Not tog: 19958400 — 3326400 Ml 19958400 or their (1) — their wgether
(must be =0)
=16.632,000 (16,600,000) Al [3] | correet final answer
OR
M at end then not F in 10 x 10P6 Ml summing options for M at end and M
2=3024000 ways not at end
not atend in 10 % § = 10P6 = 13608000 Bl one correct option
ways
Total = 16,632,000 ways Al correct final answer
(iii) 8! = 5 =201600 ways B1 81 seen mult by equivalent of integer =
1
M1 Mult by 5
Al Correct answer SR 81 x 53!=43838400
[3] | B2

Cambridge International AS and A Level Mathematics 9709 21



Paper 6

Example candidate response — 1

6a) Nusbrodu = P Ca0 0, )
yi & + (°C 5 ¥%5)

P\ — 0%+ 10080
= |\ O&F.
—;\@\)No wtidistn =%Pe = 19495 uon
)
Blnd B8 people sit tugher="Pg= L0ORO
AN
C

Iltem marks awarded: (a) = 2/3; (b)(i) = 1/1; (ii) = 0/3; (iii) = 1/3

Total mark awarded = 4 out of 10
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Assessment at a glance

Example candidate response — 2

@ a):

|12 \2
PZ x qC‘? s Cy =z |13z 056 V“"’\t{} ~ ka

| B O o e OO s - g
BRSSO S (220 aeyyc @U
@)
)
: Mo
£ : no
|

|

Item marks awarded: (a) = 0/3; (b)(i) = 0/1; (ii) = 0/3; (iii) = 2/3

Total mark awarded = 2 out of 10

Examiner comment — 1 and 2

(a) Candidate 1 appreciated that two options had to be added, namely boys in and boys out. One of the
options was correct, and a method mark was awarded for adding the two options. Candidate 2 knew
about permutations and combinations, but was unable to apply their knowledge correctly.

(b) (i) This 1 mark question was answered correctly by candidate 1 but not by candidate 2.

(ii) Neither candidate could make any headway in this part of the question.

(iii) Both candidates appreciated that the 8 people could be arranged in 8! different ways. One forgot
about the spaces and one thought the spaces could be arranged in 5! different ways.
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Paper 6

Question 6

6 A fair tetrahedral dic has four triangular faces, numbered 1, 2, 3 and 4. The score when this dic is
thrown is the number on the face that the dic lands on. This dic is thrown three times. The random
variable X is the sum of the three scores.

(i) Show that P(X = 9) = 12, (3]
(ii) Copy and complete the probability disteibution 1able for X, [3]
x 3 4 5 6 7 ¥ 9 | 11 12
. 1 3 12
PX=x)| & N a1

(iii) Event R is “the sum of the three scores is 97, Event § is ‘the product of the three scores is 167,
Determine whether events R and § are independent, showing your working. [5]

Mark scheme

6 (O PH®=P144)x3+P(2,34)%6+P(3,3.3) [ MI Listing at least 2 diffcrent options
M1 Multiplying P(4,3,2) by 6 or P(1,4,4)
by 3
= 10/64 (5/32) (0.156) AG Al [3] | Corrcet answer must see numcrical
Justification
(i) probs 1/64,3/64,6/64,10/64, 12/64, B1 3 or more additional correct probs
12764, 10/64.6/64.3/64. 1764, Bl 5 or morc corrcet
Bl [3] | All correct
(iiiy P(5)=6/64(3/32) M1 An atternpt at P(S) 4,41 or 4.2.2
Al Correct P(S)
P(r~5)=3/64, #15/1024 ic P(R) xP(§) | Bl Correet P{ # ~ s ) in cither intersection
OR P(R|S) = 3/64 _ 1/2.4 10/64 ic P(R) or cond prob cases
' 6/ 64 M comparing their P( z ~ s ) with their

P(R) x P(S)
or their P(R|S) with their P(R) need
numerical vals

Not independent Alft | [5] | correet conclusion fl wrong P(S) or
P(RNS) only
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Assessment at a glance

Example candidate response — 1

6(i) Py R
(V2 2 Yy
[ ) "g /'ﬁ/
(&,5, y) , (2,3, 4) (2,3,4), (3,24),(3.24)

(%I.J, 49) (# 4 0) (4u,1) (481).

W E| =

Lo P()( :?) = {%sz‘__

(ir)

o 00| vy, fevslie [pelist 19 [1o'|.i | 1a

bl

=) My f Hou 6/54%:% ey Ny %’413/6&%%

W e e & e X

) ) 2+

(\'ﬂ

sy,

Evert £ s P(k:‘T)

~ ~

\f;\(\ 6‘((”\}' )f 1‘ P(ﬁbdt{{i‘;’ D;f- 3 (ores @ 15) T%L{/
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Item marks awarded: (i) = 1/3; (ii) = 1/3; (iii) = 2/5;

Total mark awarded = 4 out of 11
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Paper 6

Example candidate response — 2
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Item marks awarded: (i) = 2/3; (ii) = 0/3; (iii) = 0/5;

Total mark awarded = 2 out of 11
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Assessment at a glance

Examiner comment — 1 and 2

(i) Both candidates tried to find 10 options. Candidate 1 found (2, 3, 4) and (4, 4, 1) but did not realise that
(2, 3, 4) was different from (3, 2, 4) and so on. Candidate 2 found 9 options including (3, 3, 3) but
omitted the tenth (3, 2, 4).

(ii) The probability distribution table was copied from the question paper. Candidate 1 had four correct
solutions, whereas candidate 2 missed many of the options and only had one correct solution.

(iii) Candidate 1 realised that they had to find P (product of the 3 scores is 16) and found it correctly but

could not remember the definition of independence. Candidate 2 could not make any headway in this
last part of the question.
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