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Example Candidate Responses — Paper 6

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 (high, middle and low) relate to the
syllabus requirements.

In this booklet, candidate responses have been chosen from the November 2020 exam series 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 used here are available to download from the School Support Hub. These files are:

November 2020 Question Paper 62

November 2020 Paper 62 Mark Scheme

Past exam resources and other teaching and learning resources are available on the School Support Hub:

www.cambridgeinternational.org/support




Example Candidate Responses — Paper 6

How to use this booklet

Example Candidate Response - high Examiner comments

...... T .

s . ( ..... 3\.5.0,,“0..........'. _50006)' 1 )‘( '>'w,w'7 ............... .
\ 2

| VA o.qq4948) - v | . == lo.a9995 _ 0 The candidate uses

. .(.....e....-)-(.&ooog ............................................. Yoanfs (‘5.".?9.? ......................... Q .............. the binomial distribution

R rather than a suitable
(150'“°°>(_A\__\2( )'WH? ‘\ approximating distribution.
............. Voo 2 Alome ) 10:4%108 ) :
y 3

""" 9 This is a correct
calculation using the
binomial distribution so one

V=N o s W . X S WL T 1 T . et mark is awarded.
..............’,‘.....‘Q.@....Q...... ...... hareeens Cereeesmnesanrrenetesiavearnatetirstabentaosanconrronen Mark awarded = 1 Out Of 3
Answers are by real candidates in exam conditions. Exami_ner comments are
These show you the types of answers for each level. alongside the answers. These
Discuss and analyse the answers with your learners in explain where and why marks
the classroom to improve their skills. were awarded. This helps you

to interpret the standard of

: : : Cambridge exams so you can
How the candidate could have improved their answer help your learners to refine
The candidate used the given binomial distribution rather than a suitable appr{ their exam technique.
obtained the correct answer of 0.577, they did not follow the method required by th%x., - /é
question and to use a particular method if requested.

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

* Not using an approximating distribution or choosing an incorrect one (some candidates incorrectly chose a normal
distribution).

» Using incorrect values for A.

» Errors in interpreting the inequality required, either including extra terms in their expression or omitting terms.

» |tis good practice to state the reason for choosing a Poisson distribution, even if the question does not ask for this.

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

the best chance of achieving the available marks.




Example Candidate Responses — Paper 6

Question 1

Example Candidate Response — high Examiner comments

1  On average, 1 in 50 000 people have a certain gene.

Use a suitable approximating distribution to find the probability that more than 2 people in a random ;
sample of 150 000 have the gene. B3] @ The candidate

states clearly the given
)(_>P€0P]PNI7'/7CIC€F7@ID§€’7”X’“B(’50000;QQ®O»2>

distribution.
0.2.90,..90d. P4 0ul. fossen_opproqimaten ts. e, © The candidate states
X B (i’) p) fie X~ R (a") the Poisson approximation
P .................5...-_.:. ..,_.‘.............. ....e ................................................................... Correctly and uSeS the
........ X22) =l =P(xsa) | comrect parameter, so a
- ~ method mark is awarded.
............................. ST A e - i R
2! 9 Q The candidate writes the

...... - correct Poisson expression

e DO H2BIGOO8 clearly.
= 0.577

................................................................................................................................................................ Mark awarded = 3 out of 3

How the candidate could have improved their answer

It would have been better to give a more accurate answer before rounding to three significant figures (i.e. an extra line

in the working showing 0.5768099). This would have ensured the candidate could be awarded the accuracy mark even
if they had made an error in rounding to three significant figures.
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Example Candidate Response — middle Examiner comments

1

On average, 1 in 50 000 people have a certain gene.

Use a suitable approximating distribution to find the probability that more than 2 people in a random
sample’of 150 000 have the gene. 3]

0 The candidate

states clearly the given
distribution.

@ The candidate identifies

the approximating
distribution clearly and
uses the correct parameter,
so a method mark is

Ltz a0 00xe3) awarded.
= - -3 { 1 Y
O seott SO A= AT P 9% SR S oy Qm) .......................... @ The Poisson expression
o) iz é is clear, but contains an

extra, incorrect, term. A
method mark is awarded
but no further marks are
available.

Mark awarded = 2 out of 3

How the candidate could have improved their answer

The candidate used the correct approximating distribution Po(3). The question did not require justification for this but
writing it down would be good practice.

The candidate misinterpreted the requirements of the question. They needed to calculate the probability of more
than two people, i.e. greater than or equal to 3 (not just greater than 3). This led to an incorrect extra term in their
expression. It is important to read the question carefully to prevent such errors.
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Example Candidate Response — low

1 Onaverage, 1 in 50000 people have a certain gene.
Use a suitable approximating distribution to find the probability that more than 2 people in a random
sample of 150 000 have the gene. . [3]

Ve AN
S pre H- . es ..... Pewrod ‘é?????.i .........
X

.

...... %N%(}'JDQ.?.Q? g](,o;é)A\'t e rteernnebenreens ervsitesesiernenneene
Plx22) 2z plxsa)

...... r..\%ooo (\ 0( "75'6"“0""""{-1%00'0'6\. e 7.1.63,7..,,...........
. e 049998 | ot ‘ [5 0 (n.‘i%‘i,x .
.........e.......-&ouug ........ [N \ Yoo AN 20R9, R L ORIR
s -, T ETAN S U i e
...... . Vo AL 20w ..j("'q““"%}

.....).....:....LQ.:.%RL’I:8..5.’5.7..’1.7(’ F.0:)h9389708 ¥..o.f.&;.ho.h.za%9h5.]...
el T B AR ETB RO T
e 22.2.7.0. 820,223
ST A2

Examiner comments

@ The candidate uses

the binomial distribution
rather than a suitable
approximating distribution.

9 This is a correct

calculation using the
binomial distribution so one
mark is awarded.

Mark awarded =1 out of 3

How the candidate could have improved their answer

The candidate used the given binomial distribution rather than a suitable approximating distribution. Although they
obtained the correct answer of 0.577, they did not follow the method required by the question. It is important to read the

question and to use a particular method if requested.

Common mistakes candidates made in this question

* Not using an approximating distribution or choosing an incorrect one (some candidates incorrectly chose a normal

distribution).
* Using incorrect values for A.

» Errors in interpreting the inequality required, either including extra terms in their expression or omitting terms.
» |tis good practice to state the reason for choosing a Poisson distribution, even if the question does not ask for this.
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Question 2

Example Candidate Response — high Examiner comments

2 A six-sided die has faces marked 1, 2, 3, 4, 5, 6. When the die is thrown 300 times it shows a six on

56 throws.
(a) Calculate an approximate 96% confidence interval for the probability that the die shows a six on
one throw. - [31
-6 - 0-02 | @ This is a correct z value
___.__2;_.. .................................. and is shown clearly.
1 =009 =~ .98 \ © The candidate
.................................................... ._("'__‘ SUbStitUteS Correct Values
Cb 9L = = .t 2" o &4 0 into an expression of the
feeth ettt etees e e ne bk sh it s ek R s A g e b eh e et b ene b ebasasaedenantess correct form.
=] p=. €6
R 5

0 The candidate gives the
answer as an interval to 3
significant figures accuracy.
The candidate states the
correct probability.

Mark for (a) = 3 out of 3

How the candidate could have improved their answer

(a) This was a very good answer. The candidate showed all steps in their working and clear calculations to find the z
value. So that there is no ambiguity, it would have been better to neatly cross out the incorrect value in the denominator
and replace it with the correct one.

Example Candidate Response — high Examiner comments

2 A six-sided die has faces marked 1, 2, 3, 4, 5, 6. When the die is thrown 300 times it shows a six on o The candidate states
56 throws. the correct probability.

(b), Maroulla claims that the die is biased. : ' This is a clear

statement, with good use
of the phrase ‘there is no

]:2’&0'670’1&5‘*\*{"\66'9/\5(0]9“% evidence to suggest’.
' Mark for (b) = 1 out of 1

Use your answer to part (a) to comment on this claim. 1

How the candidate could have improved their answer
1
(b) To improve clarity, the candidate could have stated that 0.167 came from the probability of g Their comment was

clear, using appropriate language that indicated a level of uncertainty. Definite phrases should not be used.
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Example Candidate Response — middle Examiner comments

2 A six-sided die has faces marked 1, 2, 3, 4, 5, 6. When the die is thrown 300 times it shows a six 6n

56 throws.

(a) Calculate an approximate 96% confidence interval for the probability that the die shows a six on
one throw. 3]
.............. CRIT. < TN~ - Y5 SOV OO

fLOUA(ReBIY,
SO

020 o A 252D

@ This is a correct value of
Z.

9 The candidate uses an
expression of the correct
form, so the method mark
is awarded. However, they
substitute values that are
only to 2 significant figures
instead of 4 significant
figures which would avoid
rounding errors.

@ The candidate gives the
answer as an interval, but
their values are not correct
to the required accuracy.
No further marks are
available.

Mark for (a) = 2 out of 3

How the candidate could have improved their answer

(a) The candidate rounded % prematurely to 0.19 or 0.187 (rather than 0.1867). This led to 0.234 rather than 0.233 as

the final answer. It is advisable to work with decimal values to at least four significant figures to ensure the final answer

is accurate to three significant figures.

Example Candidate Response — middle, continued Examiner comments

2 A six-sided die has faces marked 1, 2, 3, 4, 5, 6. When thé die is thrown 300 times it shows a six on
56 throws.

(b) Maroulla claims that the die is biased. “
Use your answer to part (a) to comment on this claim. . [1]

hiage.d. . .sincL:

100 eSS 00k

P:‘ 6

1ies...he tuee n
300 )

0 The candidate gives a
definite statement instead
of using language with a
degree of uncertainty.

e This is an incorrect
probability.
Mark for (b) = 0 out of 1

How the candidate could have improved their answer

1
(b) The candidate used the wrong probability; they should have checked p = 3 They used a definite statement ('... the

die is not biased ...") instead of a statement that implied a degree of uncertainty (e.g., ‘.

10

.. there is evidence that ...").
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Example Candidate Response — low Examiner comments

2 A six-sided die has faces marked 1; 2, 3,4, 5, 6. When the die is thrown 300 times it shows a six on

56 throws.
(a) Calculate an approximate 96% confidence interval for the probabxhty that the die shows a six on
one throw. ) [3]
+ 5 o) '
........ P-4V .
— b
= 2

........ _PIousa @ O e | Ol S
...... . 56/3@9:?.’ 0.97722 15%?1“" )Qfm ~Sanra)
e/ © The values the

candidate substitutes are
correct except for 0.9772.
........ . . Their eXpreSSion iS nOt

B,

,,,,,,, :/O. 20899 ) O.liLsoo \ of the correct form as
- ‘ / 0.9772 is not a z value,
........ N , . so the method mark is not
= (0.5 g9 L ©. 165 ), : awarded.
"""" Liid 7 ‘)‘ sreeran veessneennse Mark for (a) = 0 out Of 3

How the candidate could have improved their answer

(a) The candidate’s value of 0.9772 was not a z value, but an area found by looking up a z value of 2.0. It is helpful to
show all steps in calculating z to prevent errors.

1
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Example Candidate Response - low, continued Examiner comments

2 A six-sided die has faces marked 1, 2, 3, 4, 5, 6. When the die is thrown 300 times it shows a six on
56 throws.

(b) Maroulla claims that the die is biased.
lasead,

@ This is the correct
Use your answer to part (a) to comment on this claim. ' [1] probability.

@ The candidate’s
statement is not clear, and
they make no comment on
the claim. The mark is not
awarded.

Mark for (b) = 0 out of 1

How the candidate could have improved their answer

(b) The phrase ‘part of...” was not clear; a phrase such as ‘within the confidence interval’ would have been better. The
candidate needed to comment on the claim in order to answer the question.

Common mistakes candidates made in this question
* Not using expressions of the correct form for the confidence interval.
» Confusion over when to use ﬁ and when to use l

300 6

» Using incorrect values for z in expressions for the confidence interval.
» Giving comments on the claim as definite statements.

12
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Question 3

Example Candidate Response — high Examiner comments

3
f(x)

.\\ »

-1 0 1 2 3 4

A random variable X takes values between 0 and 3 only and has probabxhty density function as shown

in the diagram, where ¢ is a constant.

(a) Show thatc= —

........... chebosilohotes
wereees s T e s RS 488 e ereree e S © This is a clear statement
that the area of the triangle

,l..,(S ..... X L: ..... '.] ..................................... }')g_j;,, ..... erereneressrene s eressresies is equal to 1.

v o | =
e b T e et ae et ettt e e e et N b et e e s e e e AR e s RN e eae bR erens e nseeeste0enttoceenneernR raNt e eYE e The Candidate ShOWS a”
= ¥ N S G > W necessary working leading
py 5 to the required result.
........................................................................................................................................................ Mark for (a) = 1 out of 1

How the candidate could have improved their answer
(a) This was a good answer with all relevant algebraic working shown. The candidate clearly understood that the

triangular area below the line was equal to 1 but it would have been better to state this explicitly.

13
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Example Candidate Response - high, continued Examiner comments

3

f(x)

i flf»- e — '..‘_"‘;x e The candidate
- 0 ! 2. 3 4 \ calculates the height of the
’ B triangle correctly.

A ;andqm variable X takes valuesbetween 0 and 3.only and has probability density function as shown
in-the diagram, where ¢ is a constant. o ‘

o e o The candidate

(b) Find P(X >2). i T [21 calculates the area of the
‘ ‘ triangle correctly using a
..................... valid method and obtains

2 O 1
fpiceiemnnennih / ......................... the correct answer of 5

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

How the candidate could have improved their answer

(b) The candidate used a valid method, but with limited explanation. They found the height of the triangle under the line
from two to three using similar triangles, although this was not specifically stated, and their answer would have been

1
substantially improved by explaining this. The answer of§ was correct. The decimal equivalent 0.11 was only correct to

two significant figures and would not have been accepted if this was the only answer seen.

14
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Example Candidate Response - high, continued Examiner comments

3

f(x)

IS | =T Y e e - X

_:1 T 0 1 2 . 3 N 4

A random variable X takes values between 0 and 3.only and has probability density function as shown
in-the diagram, where c is a constant. - ’ ‘

(¢) Calculate E(X). (41

@ The candidate uses
the correct equation of the
line, so a method mark is
awarded.

e The candidate attempts
to integrate an expression
of the correct form, so a
method mark is awarded.

@ The candidate’s
integration is correct, and
they use the correct limits,

e .......................... so a mark is awarded.

© This is the correct

................ ST, Wi, SO OSSOSO answer, so the final mark is
awarded.

....................... Mark for (C) =4 outof 4

How the candidate could have improved their answer

(c) The candidate could have shown how they obtained the correct equation of the line (if not stated earlier). Their
solution was clearly presented showing the integration and substitution of limits.

15
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Example Candidate Response — middle Examiner comments

3

£(x)

- -
T T T X

-1 0 1 2 3 4

A random variable X takes values between 0 and 3 only and has probability density function as shown
in the diagram, where c is a constant.

(a) Show thatc=2. ' 11
..‘6:7—..“!\?5.‘*..‘% ............................. e ] it ceecreerer s ereaerarrnnn e ras saran e ene fanes betanedesmtaronssunnnnnnre
.................................................... Q;:}m-va‘l?)m;.r“;a&fr\fk:-.&.

3 @ The candidate uses a
..?...a..f.‘-gj_.zs...‘-h.g ......................................... o _5 ........... correct although rather
SRS (5 4 €5 T oSN EETITR TN [— E,Q.t.cix:}....:a. ............... lengthy method.
- ) 3 [ N

e D - N (1 T ©- | O The candidate shows al

3 . .
-2 Caa . - o m relevant working leading to
............. L@M?CA..E:.Z%...“L/}HQ-%/Q“% the required result.

%2 ! A Mark for (a) = 1 out of 1

How the candidate could have improved their answer

(a) The candidate used a valid method, but it would have saved them time to find the area of the triangle using %4 base
x height rather than by integration.

16
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Example Candidate Response — middle, continued Examiner comments

3
fi(x)

T T T 3 g X

-1 0 1 2 3 4
A random variable X takes values between 0 and 3 only and has probability density function as shown

in the diagram, where c is a constant.

(b) Find P(X > 2).

e The candidate finds
the gradient of the line
........................................................... : incorrectly.

@ The candidate attempts
to find the equation of
......................... [ TAANE: SR YL 2 WA the line (with an incorrect

’ gradient).

© The candidate attempts
integration with correct
limits using their equation

L Py e

......... F p— of the line. s0 a method

..................... :-?: : . ‘ mark is awarded. No
further marks are available.

e H ot e et gLy hr T trre et aa s g b e s ent s raberate st Ene L enesenstesitensannsaenet nntonett nnrosnetsnntsenns ettt bhbntinnnnnsrerrsane Mark for (b) =1 outof 2

How the candidate could have improved their answer

2
(b) This candidate stated the coordinates (Ogj and (3,0), but used them incorrectly to find the gradient. If they had

shown full working or used a diagram, they may have avoided this error.

17
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Example Candidate Response — middle, continued Examiner comments

3
fi(x)
C
T T T T T T X
-1 0 1 2 3 4

A random variable X takes values between 0 and 3 only and has probability density function as shown .
in the diagram, where c is a constant. , e Although it is not
correct, the candidate uses
an equation of the correct
form

(y = mx + ¢) so a method
mark is awarded.

(¢) Calculate E(X).

integrates an expression
of the correct form, so the
second method mark is
awarded.

I

Q The candidate’s
expression is correct
for their equation of the
line, and they use correct
OO OO U SO RO YUS O UIUSRROPRT . limits, so a follow-through
accuracy mark is awarded.

e ( ..... S 0.2 N ettt © Because of the
candidate’s earlier error,
........................................................................................................................................................ they reach an incorrect

ECX): = [9) o _ : final answer.

[Bere =Y A\ Y SRRSOy oAU OURITRRURRIITE S PO peerertieeerentianiusnnsbanesiar bbiiebiiaRssiNitErRIaassrasetBErbeesben Mark for (C) =3 outof 4

How the candidate could have improved their answer

(c) The equation of the line was incorrect: the candidate’s gradient was positive rather than negative. They could have
checked whether the answer made sense using a diagram. It would have been a good idea to show how they had found
the equation if the working was not included in earlier parts of the question.

18
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Example Candidate Response — low Examiner comments

f(x)

\]
]

-1 0 1 2 3 4

A random variable X takes values between 0 and 3 only and has probability density function as shown
in the diagram, where ¢ is a constant.

(a) Show thatc = %- [1]
2.8=(0,e) T €Y
......... l 00 et aEeee et eemesaenr e ssmr oo atoeataREes R Oer s ae st nte s eeaa s eeeat oot Ran e io e an e st Tar et PR EEY IR TEES I o The Candidate does
.......... 2l = @ | nOtequate the area of the
A triangle to 1.
B 5 3 L Mark for (a) = 0 out of 1

How the candidate could have improved their answer
(a) The candidate did not equate the area of the triangle to 1. They needed to use this property of probability density

functions.
Examiner comments

Example Candidate Response - low, continued

3
f(x)

\J
®

-1 0 1 2 3 4

A random variable X takes values between 0 and 3 only and has probability density function as shown
in the diagram, where c is a constant. .

(b) Find P(X > 2). [21
f ~ l 4
1LY = Y R —_ M= .
I I . ¥ BTl 2o Qe
........................... 3=—%‘x+_€, S AN @ The candidate finds
' 1 . = - }q the equation of the line
TP :'.é- ...................................................................................................................................... CorreCtly.
‘rv—n.\.f.f(x) .......................... STTITR R bresreeiionieeiimanisinedeniuaiioniienneeninatessanerirsresrnesinennassensenes
............ S etiuremettngernesseaessesnmgss e ssss s s e seee s es e s e e eriee e
=L.Ax2]
% o e .......................................................................................... e The expression is not
et SO of the correct form as
- o the limits are incorrect.
T o3 A The method mark is not
-~ 0O s¢g awarded.
........................................................................................................................................ Mark for (b) =0 outof 2

How the candidate could have improved their answer
(b) The equation of the line was correct, but the candidate’s limits corresponded to a probability that X was less than 2,

not greater than 2. They needed to read the question carefully.
19
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Example Candidate Response - low, continued Examiner comments
3
fi(x)
[+
T T T T T T g X
-1 0 1 2 3 4

A random variable X takes values between 0 and 3 only and has probability density function as shown
in the diagram, where c is a constant.

(©) Calculate B(X). - 4]

-~ _ 2 z
...................... IR e X S @ | @ The candidate uses a
2 correct equation of the line

............................ 317_1 and is awarded the first

-ZrY sk di method mark.
......... SR s W Yoo %e © The candidate

1 =2 ¥ 3L . integrates a correct
2! 3 i

................................................................................ Deveerimsnsssnmsanssensrs s s sess e b s expression, so the second

: G method mark is awarded.

reenreenreansgiethans e L - 3 ......... _L ..... 5 q e e ‘ ........... 2; .............. ;L ........... 2 1

............. ENOZE O ARENOEE [N rTN——
' ' are incorrect, so no further

............................................................. marks are available.

_ 1k — ﬁ A Mark for (c) = 2 out of 4
................. (. |7 ﬁ.l:r\. ...............O........................... . E .‘........,...........rﬂ.....‘....“.

How the candidate could have improved their answer

(c) If not shown in a previous part of the question, the candidate needed to show working to find f(x). The equation of
their line was correct, and they multiplied by x and integrated. However, they used limits that were y values, not x values
from 0 to 3.

Common mistakes candidates made in this question

» Using incorrect equations for the straight line.
* Omitting to find an equation for the line.
» Using incorrect limits for integration.
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Example Candidate Responses — Paper 6

Question 4

Example Candidate Response — high Examiner comments

4 The areas, X em?, of petals of a certain kind of flower have mean pcm? In the past it has been found
that p = 8.9. Following a change in the climate, a botanist claims that the mean is no longer 8.9. The
areas of a random sample of 200 petals from this kind of -flower are measured; 4nd the results are
summarized by - -

Ex=1850;  Ea? =17850.
Test the botanist’s claim a£ the 2.5% significance level. (8]

HQ*/A .81 o - I%ﬁ 0.1 @ These are correct

hypotheses, clearly stated.

e The candidate
calculates mean and
variance correctly, showing
relevant working.

@ The candidate finds the
correct z value.

@ The candidate gives
a clear statement of
comparison leading to the
conclusion of the test.

e The conclusion is clear,
worded appropriately (with
non-definite language) and
refers to the context of the
question.

Mark awarded = 8 out of 8

How the candidate could have improved their answer

This was an exemplary answer, with nothing that the candidate could do to improve. They stated their hypotheses
clearly and demonstrated correct calculations and a clear comparison with the critical value. Their conclusion used
appropriate language with the required level of uncertainty.
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Example Candidate Responses — Paper 6

Example Candidate Response — middle Examiner comments

4  The areas, X cm?, of petals of a certain kind of flower have mean pcm?. In the past it.has been found
that u = 8.9. Following a change in the climate, a botanist claims that the mean is no longer 8.9. The
areas of a random sample of 200 petals from this kind of flower are measured, and the results are
summarized by '

Tx=1850,  Ex=17850. . | @ These are correct
Test the botanist’s claim at the 2.5% significance level. . 8] hypotheses.
N = - Y % WS © The candidate
‘ calculates the mean
................ \\"\\.")M?‘g'%a ‘ correctly.
e m_m ............... e The candidate
X=>‘__\$~§.Q.e .................... G e AN EERL T ARES T calculates the unbiased
200 ey e"z_oo variance correctly.
W W Vo X =S B B2 O The candidate’s

expression for the z value
is correct so the method
mark is awarded. However,
the value of 3.71 is only

to 3 significant figures
accuracy and should be to
at least 4 significant figures

© The candidate does not

O T O = 3L =Y make a clear comparison
_ between 2.24(1) and the
T — e ............................................... z value they calculated,

) ; . ‘ so no method mark is
NO&VJOQC?ﬂée ..... dhﬁ%d@m%d%h‘j(\@néc&% awarded and no further
............... P I I V=25 1= o 3 T . X - marks are available.

O G T

Mark awarded = 5 out of 8

How the candidate could have improved their answer

The candidate used a correct expression to find z but truncated the answer instead of rounding it to three significant
figures. Their calculation led to an answer of —2.56978... which rounds to —2.57 not —2.56. They also needed to compare
their calculated z value with —2.24, then either write an inequality statement or mark —2.56 on their diagram to show that
it was less than —2.24. The test was to look for a change, so ‘greater than 8.9’ is an incorrect conclusion. Conclusions
must be in the context of H  and H..
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Example Candidate Response — low

summarized by
Ix = 1850,

Test the botanist’s claim at the 2.5% significance level.

x? = 17 850.

4 The areas, X cm?, of petals of a certain kind of flower have mean gcm?. In the past it has been found
that p = 8.9. Fo}lowin_g' a change in the climate, a botanist claims that the mean is no longer 8.9. The
areas of'a'random sample of 200 petals from this kind of flower are measured, and the results are

Example Candidate Responses — Paper 6

Examiner comments

X2 B RO
n 200

........................................................ S

.............. S N ——

......... LS L - J7.850 - Caps)

0 This is a correct value
for the mean.

e The candidate
calculates biased variance

so is not awarded a mark.

e The candidate states

i Zclp 2 428 -89 awarded.
42
CSeteaessaneriaicasesrntiterrrrersinrernne ﬂ’J.DQ. .............................................................................................................. e The Cand|date makes
............................ =2e1@. an incorrect inequality
...................................................................................................... statement as they are

.................................................................................................................. [ 5 —— using the z value for a

. . . one-tailed test. The method
LJowe  Zad s gk FMan 1960 o ) v 25T, e e mark and final mark are not
...... Hoood Mosgme  crdnde V) A bos dwsegd. | awarded

both correct hypotheses
clearly.

@ The candidate
calculates a correct z
value for their biased
variance, so the method
and accuracy marks are

Mark awarded = 4 out of 8

How the candidate could have improved their answer

The candidate calculated biased variance instead of unbiased variance (the formula is given on the formula sheet).
Although they indicated this was a two-tailed test, the z value they used was for a one-tailed test. Their conclusion was
a definite statement when they needed to use a statement with a level of uncertainty (for example using a phrase such

as ‘there is evidence that ...").

Common mistakes candidates made in this question

» Using biased rather than unbiased variance.

» Using an incorrect formula for z (e.g., with variance instead of standard deviation).

* Not showing a clear comparison to justify their conclusion.

» Giving conclusions with definite statements or without any context from the question.
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Example Candidate Responses — Paper 6

Question 5

Example Candidate Response — high Examiner comments

5  Customers arrive at a shop at a constant average rate of 2.3 per minute.

(a) State another condition for the number of customers arriving per minute to have a Poisson

distribution. [1]
. 0 These two conditions are
m\Ie' -...W% ....M ................................ Correct and are expressed In
terms of the context given.
....................................................................................... Mark for (a) = 1 out of 1

How the candidate could have improved their answer

(a) It would have been better to write ‘the customers’ rather than ‘they’. The candidate gave two correct conditions when
only one was needed.

Example Candidate Response - high, continued Examiner comments

It is now given that the number of customers arriving per minute has the distribution Po(2.3).
(b) Find the probability that exactly 3 customers arrive during  1-minute period. 2] e The candidate_provides
, 2.3 3 a correct expression for
Plx=zp)=.el2/ . R\ > exactly three customers, so a
31 method mark is awarded.
..... Fl 0RO Rt | @ This Is the correct final
- ~ _ answer.
et st e O— Q O O)e pesvtemertene s tnen e aaesae e es s Mark for (b) = 2 out of 2

How the candidate could have improved their answer

(b) This was a good solution. The method was clearly shown and plenty of figures were recorded from the calculator
before rounding to three significant figures.

Example Candidate Response - high, continued Examiner comments

(¢) Find the probability that more than 3 customers arrive during a 2-minute period. 131 o The candidate states
Lr Y he e numbe .ot OIOMErS_ariiving.. 0.0 3W0.......... clearly that they intend to use
inure . () ‘ the Poisson distribution and
JOIDNER L IORIE0C e e s their parameter is correct.
¥ A= 73X _ o :
........................... Z ...3......2...........................................................u.,um..u,............_.......................... e The Candidate Sta’[eS the
i PO LAL) et required terms of the Poisson
. ‘ distribution, and a method
et et sesenn [, J— e eeeeense et mark is awarded.
........................................ P(f\/)l€(/1+4b%.?+ﬂ3_r>° e This is the correct answer
et s e e e e et et e e ' given to 3 significant figures
- _ as required.
S |7 % V.1, C Mark for (c) = 3 out of 3

How the candidate could have improved their answer

(c) While the candidate’s method is clear, it would have been better to show more figures from the calculator before
rounding to three significant figures. This would ensure they were awarded accuracy marks even if they made a rounding
error subsequently.
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Example Candidate Responses — Paper 6

Example Candidate Response - high, continued Examiner comments

e The candidate states
the probability that no

o ‘ customers arrive, then
b <5 X ~Pal2:3) —lmum | usesitlater.

SRV — -3 a
........... P CK"’@>”_€ e The candidate states

(d) Five 1-minute periods are chosen at random. Find the probability that no customers arﬁve during
exactly 2 of these. 5 periods. I3]

X ~ R C 5 ef’“‘ 23 ) q.= [ — ef‘Q‘g clearly that they intend
‘.......,.................................r.; ............ -..:) ........................................................................................ tO use the binomial
P C X = Q> 0O distribution with these
A e D T ——— s
= 0 @ x (-0 _— i
— . © This is a correct
................... Q..‘.’....Q...t};..g..% S U T P SO TP express|on
> Mark for (d) = 3 out of 3

How the candidate could have improved their answer

(d) This solution was very well explained, and the candidate stated the parameters for the binomial distribution they used.
It would have been better if the candidate had shown more figures from the calculator before rounding to 3 significant
figures. This would ensure they were awarded accuracy marks even if they made a subsequent rounding error.
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Example Candidate Responses — Paper 6

Example Candidate Response — middle

Examiner comments

§  Customers arrive at a shop at a constant average rate of 2.3 per minute.

" (a) State another condition for the number of customers arriving per minute to 'have a Poisson
distribution. [11

o The candidate’s
statement does not
mention the context of the
question and so the mark is
not awarded.

Mark for (a) = 0 out of 1

How the candidate could have improved their answer

(a) The candidate needed to refer to the context of the question and specify ‘arrival of customers’ rather than ‘the

events’. Instead, the candidate gives a generic response which does not have context.

Examiner comments

Example Candidate Response — middle, continued

Itis now given that the number of customers arriving per minute has the distribution Po(2.3).

(b) Find the probability that exactly 3 customess arrive during a 1-minute period. 2]

= 0.30330F20F

e The candidate gives
a correct expression for
exactly 3 customers.

e The candidate provides
a correct answer to more
than 3 significant figures
accuracy, so the final mark
is awarded.

Mark for (b) = 2 out of 2

How the candidate could have improved their answer

(b) The candidate gave a final answer to 2 decimal places when 3 significant figures would have been preferable.
However, since they gave a more accurate answer on the previous line, they were awarded the final mark. It is good

practice to write final answers down from the calculator before rounding them.

Example Candidate Response — middle, continued Examiner comments

o The candidate states
4.6 as the parameter
but there is no evidence
they are using a Poisson
distribution.

© The candidate gives
no indication of where
these figures come from
and no correct Poisson
expression.

@ This is the correct
answer, unsupported by
working, so the final mark
is not awarded.

Mark for (c) = 2 out of 3

How the candidate could have improved their answer

(c) The candidate found the correct parameter, 4.6, but used an expression for P(X < 3) rather than P(X > 3).
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Example Candidate Responses — Paper 6

Example Candidate Response — middle, continued Examiner comments

(d) Five 1-minute periods are chosen at random, Find the probability that no customers arrive duaring
exactly 2.of these 5 periods. ' i3]

The candidate finds the
correct probability of no
customers arriving, then
uses a rounded value.

e s kes st ae b ssbss e RaeRs s s s et e se v ans . .............. e The candidate uses the

K- BOS ; O ) . correct expression, so the
cveressesssnsessssssssessessemaemmsesseeeeeess s rsosesaglsses s e e cocond mothod mark s
awarded.

....................................... e Due to their premature
approximation earlier, the

....... :u............................................................................................m...........h...................‘................ Candidate doeS not reaCh
o /967< = 2~> = Q0.07-2 the correct answer.
...................................................................... Tl @ s | (@) = 2 out of 3

How the candidate could have improved their answer

(d) The candidate used the correct method but the (correct) value for P(0) was rounded prematurely. They should have
retained the value to at least four significant figures (i.e., 0.1003 or better, rather than 0.1) to ensure that their final
answer was accurate to three significant figures.

Common mistakes candidates made in this question

* Not referring to the context when stating a required condition in part (a). It is not enough just to quote a textbook
definition.

+ Using incorrect values for 4 in Poisson expressions.

» Interpreting the requirements of the question incorrectly (for example misinterpreting ‘exactly 3’ and ‘more than 3’)

* Premature approximations leading to a final answer which was not correct to 3 significant figures (particularly in part
(d)).

* Incorrect binomial expressions in part (d).

» Giving correct but unsupported answers. All relevant working must be shown.
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Example Candidate Responses — Paper 6

Question 6

Example Candidate Response — high Examiner comments

6 A biscuit manufacturer claims that, on average, 1 in 3 packets of biscuits contain.a prize offér. Geity
suspects that the proportion of packets containing the prize offer is less than 1in 3. In order to test the
manufacturef’s clain, he buys 20.fandomly selected packets. Hé finds that exacily 2 of thése packets
contain the prize offer.

(&) Carry out the test at the 10% significance level. [51]
0 The candidate states

NACYER o
WAB (10,: /Z)) 220 e both hypotheses clearly;
use of ‘p’ is accepted.

e The candidate gives
the terms of the binomial
expression in the correct
form so a method mark is
awarded here.

@ The candidate reaches
an answer that is correct to
3 significant figures.

@ The candidate makes
a valid comparison and is
awarded a method mark.

e The candidate’s
conclusion uses the
context of the question and

..f[h@rsc..-..ta..mgh...wtw fo...conckude et 8 m”orme* ........ ... | the language demonstrates
the required level of
..f)a{;.kd&.....QQO@%!nﬂ....bha.....f?.!”.!Z.c...d...PE’—.a.;.!ﬁ...@.s..é.....Uﬂan Q.. uncertainty.
) ‘ Mark for (a) = 5 out of 5

How the candidate could have improved their answer

(a) Although ‘p’ was accepted here, it would have been better to define p’ as P(contains offer) to relate it to the question.
There was evidence that this candidate used 4 significant figures in the working, but they could have given the final
answer to more than 3 significant figures before rounding. Their conclusion was correct and demonstrated the required
level of uncertainty in the language used.
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Example Candidate Responses — Paper 6

Example Candidate Response - high, continued Examiner comments

(b) Maria also suspects that the proportion of packets-containing the prize-offer is less than1 in 3.
She also carries out a:significance test at the 10% level using 20 randomly selected packets. She
will reject the mhanufacturer’s claim if she finds that there are 3 or fewer'packets confaining the
prize offer.,

Find the probability of a Type II.error in Maria’s test if the.proportion. of packets containing the
ptize offer is actually 1 in 7. [3]

B tpe Terer) = P fcsol Mo o sihen M, 1 ) | @ The candicate centies

the distribution and

.................... (M it e Ghen K B(20,3) O parameters to be used.
P(X>3)=1- [P(X=0) F A X=X =D+FX= i @ The candidate writes

" . th ired bi ial
= =[x (B )E CC s (B) 50D )+ | oronsion i fon o is

i L 7% (2)5(8) ) (T 5 (Z) 5 (9)7) @, | 2warded e method mark

................................................................................................................................................ e This is the correct
.......................................... T B T T T st | ANSWET With evidence that
' 4 significant figures were
S 211 S C used in the calculations.
—_—y Mark for (b) = 3 out of 3

How the candidate could have improved their answer

(b) This was a particularly good answer. The candidate stated the parameters they used for the binomial distribution and
gave a full and correct expression for P(X > 3). No improvements were needed.

Example Candidate Response - high, continued Examiner comments

(c) Explain what is meant by a Type II error.in this context. 1]

@‘pa-zz—mvf/sw%fﬂjmsém&éfc/é%w{%e R,
ﬂﬂf/ﬂzc;é&éCﬂﬂﬂé{/j/fﬁepﬂzfa%‘/ﬁw/lﬂ-gwx& © This is a correct

statement written in the

aoﬁmé/fff/éﬁs 1'5?/1///13@ ............................................................. context of the question.

Mark for (c) = 1 out of 1

How the candidate could have improved their answer

(c) This response showed good understanding and used the context of the question.
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Example Candidate Responses — Paper 6

Example Candidate Response — middle Examiner comments

6 A biscuit manufacturer claims that, on average, 1 in 3 packets of biscuits contain a prize offer. Gerry
suspects that the proportion of packets containing the prize offer is less than 1 in 3. In order to test the
manufacturer’s claim, he buys 20 randomly selected packets. He finds that exactly 2 of these packets
contain the prize offer.

(a) Carry out the test at the 10% significance level. [5]

............. ’ Q... 23 an\(cw}ya)

b

-l (ﬁm}ﬁorLiwo

0 The hypotheses are
incorrect as the test is not
for a population mean.

@ The candidate
calculates the probability
for P(0 or 1) so is not
awarded the method mark.

e This comparison is valid,
and the previous error is
condoned, so the method
mark is awarded.

o The candidate’s
conclusion, while in the
context of the question, is
a definite statement so the
final mark is not awarded.
Mark for (a) = 1 out of 5

How the candidate could have improved their answer

(a) The question required a hypothesis test of a population proportion, not a population mean, so their hypotheses
1
should have been p = 5 and so on. There was a term missing in their expression for probability: they needed to calculate

P(0, 1 or 2) not P(0 or 1). They could have improved their conclusion by using a phrase such as ‘There is evidence to
suggest ...".
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Example Candidate Responses — Paper 6

Example Candidate Response — middle, continued Examiner comments

6 A biscuit manufacturer claims that, on average, 1 in 3 packets of biscuits contain a prize offer. Gerry
suspects that the proportion of packets containing the prize offer is less than 1 in 3. In order to test the
manufacturer’s claim, he buys 20 randomly selected packets. He finds that exactly 2 of these packets
contain the prize offer.

.(b) Maria also suspects that the proportion of packets containing the.prize.offer is less than 1 in 3:

- She also carties out a significance test at the 10%-level using 20 randomly selected packets. She

will reject the manufacturer’s claim: if she finds that there-are 3 or fewer packets containing the
prize offer. - e

Find the probability of a Type II error in Marja’s test if the proportion of packets' containing the
prize offer is actually 1 in 7. . [3]

RO D). 0632 @ S—

© The value of 0.682
appears with no supporting
calculations. The correct
binomial expression must
be clearly shown.

6 This is a correct answer
but without a supporting
method so cannot be
awarded full marks.

Mark for (b) = 2 out of 3

How the candidate could have improved their answer

(b) The candidate needed to show all relevant working. The answer of 0.318 was correct but unsupported by working;

there was no evidence they had used a correct binomial expression.

Example Candidate Response — middle, continued Examiner comments

6 A biscuit manufacturer claims that, on average, 1 in 3 packets of biscuits contain a prize offer. Gerry
suspects that the proportion of packets containing the prize offer is less than 1 in 3. In order to test the
manufacturer’s claim, he buys 20 randomly selected packets. He finds that exactly 2 of these packets

contain the prize offer.
(c) Explain what is meant by a Type II error in this context. 1]
Pr Qiscut | manubacher O i
...... accepr ol S nolb ke W
ot(cq)(re-J Meab :F T Y wlwa % et

ﬂ This statement does not
fully describe the context
since it omits ‘when it is

1
actually less than 5 The

mark is not awarded.
Mark for (c) = 0 out of 1

How the candidate could have improved their answer

(c) The phrase used by the candidate ‘when it's not’ did not fully describe the context of the question. It would have been

1
better to write ‘when it is actually less than 5
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Example Candidate Responses — Paper 6

Example Candidate Response — low Examiner comments

6 A biscuit manufacturer claims that, on average, 1 in 3 packets of biscuits contain a prize offer. Gerry
suspects that the proportion of packets containing the prize offer is less than 1 in 3. In order to test the
manufachirer’s claim, he buys 20 randomly selected packets. He finds that exactly 2 of thése packets
contain the prize offer.

(a) Carry out thé test at the 10% significance level. [5]

ﬂ Both hypotheses are
incomplete so the mark is
....... seseriieieeiniiactrsranryres not awarded.

Q The candidate
calculates a point
probability, so no method
mark is awarded.

e The candidate’s
comparison is not valid
because they compare
a point probability with a
normal distribution z value.

o Because the
candidate makes no valid

| s n \ comparison earlier, no
’ ......... 3 ........ f? A W%b@w@w’mbct ................. marks are available for the
R, 7 N2 QYA T s = = i conclusion.
P [ = e 0... Mark for (2) = 0 out of §

How the candidate could have improved their answer
1
(a) The candidate did not define 3 in their hypotheses. They calculated P(2) rather than the tail probability P(0,1 or 2).

They needed to compare their probability with 0.1 instead of a normal distribution z value. Their answer could have been
presented more clearly.
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Example Candidate Responses — Paper 6

Example Candidate Response - low, continued Examiner comments

6 A biscuit manufacturer claims that, on average, 1 in 3 packets of biscuits contain a prize offer. Gerry
suspeets that the proportion of packets containing the prize offer is less than 1 in 3. In order to test the
manufacturer’s claim, he buys 20 randomly selected packets. He finds that exactly 2 of these packets
contain the prize offer.

(b). Maria.also suspects that the proportion of packets containing the prize offer is less than-1 in 3.
She also carries out a.significance test at the 10% level using 20 randomly selected packets. She
will reject the manufacturer’s claim if she finds that there are 3 or fewer-packets containing the
prize offer. ‘ PG xg3)

Find the probability of a Type II error in Maria’s test if the proportion of packets containing the
prize offer is actually 1 in 7. [31

Rogedk to ten. LEED = Bl pS )

5 PChw Va2l ¢ e x Un¥x b°

‘ e 6 The candidate uses the
........................................................................................................................................................ o rrect binomial distribution
but their expression
= o806 contains an e>_<tra term. The
T PPO. S Aty RSO PSP PRSPPI IU PP method mark is awarded
condoning the extra term
T eeeeaacmacecsncssancseneiasestttartasnctsanacsnatscnasasnernnabonrdi i daii i sl ANt AR Ot NI INRIINNNEIeNINRIcsIsIeeeRIiIRRIIITRIIISNIISALIIERINTSY but no further marks are

ALk available.
..............w} .................................................................................. Mark fOr (b) = 1 OUt Of 3

How the candidate could have improved their answer
(b) The candidate should not have included the extra term for P(X = 4) in calculating P(X >3)=1-(X=0, 1, 2, 3).
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Example Candidate Responses — Paper 6

Example Candidate Response - low, continued

6 A biscuit manufacturer claims that, on average, 1 in 3 packets of biscuits contain a prize offer. Gerry
suspeets that the proportion of packets containing the prize offer is less than 1 in 3. In order to test the
manufacturer’s claim, he buys 20 randomly selected packets. He finds that exactly 2 of these packets

contain the prize offer.
(¢) Explain what is meant by a Type I error in this context. [1]
omeanstthedn Mol s acepted  whea Mo s

Examiner comments

@ This explanation does
not refer to the context so
no marks can be awarded.
Mark for (c) = 0 out of 1

How the candidate could have improved their answer

(c) The candidate’s answer needed to be put into the context of the question, not just given as a textbook definition.

Common mistakes candidates made in this question

* Omitting hypotheses, or giving incorrect hypotheses, in part (a).

* Not using appropriate language.

* Not referring to the context of the question.

» The comparison required in part (a) was occasionally incorrect or not fully shown.
+ Calculating P(X = 2) rather than P(X < 2) in part (a).

» Giving answers unsupported by working.
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Example Candidate Responses — Paper 6

Question 7

Example Candidate Response — high Examiner comments

7  Beforeacertain type of book is published it is checked for errors, which are then corrected: For costing
;purposes each error is classified:as either minor or major. The humbers of minorand major errors in
a'book are: modelled by the independent distributioris N(380, 140§-and N{210, 80)-respectively. You
should asSume that no continuity corrections are needed when using these models. :

A boéok of this type is chosen at random. -

(a) Find the probability that the number of ﬁﬁqor errors is at least 200 more than the number of
INAajor errors. _ . - %

SOB= Qo+ 7 [5]
R e AV TN N St S G 1R0)

0 The candidate gives
correct values of —30 and

eneteeeshet et ekt o etatan st anen et R as ek S sA bt aR R bRt s e s eas et eme eeemeasebensensaseaben s e et eane eans e seses et ene et enesesaeneanent e smens 220 so is awarded both

independent marks.

P -X-00050) = 7 20-- 20@ e © The candidate applies
the standardising equation
N 996 , ;
....................................................................................................................................................... Correctly using their values
and a method mark is
.............-------.u......n...........-u.-.-.....u: ...... et e e L L L L LT PR LT LT EL P a Warded.
e 14(2022).
: ' [ ) ...................................... e The candidate finds the
............ /@?75’3’/ 0)000/ 9 correct probab|||ty and two
=0 02/ & marks are awarded.
vttt et e b s et e s ra s e O OO Mark for (a) = 5 out of 5

How the candidate could have improved their answer

(a) The candidate provided a correct solution that was well explained. They showed their method, explaining symbols
used, although ‘X’ was used rather than X, — X, — 200 at one point.
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Example Candidate Responses — Paper 6

Example Candidate Response - high, continued Examiner comments

7  Before acertain type of book is pubhshed it is checked for errors, which are then corrected: For costing
purposes each error is classified ag either minor or major. The humbers of minor-and major errors,in
a’book‘are modelled by the independent distributionis N(380, 140} and N{210, 80)- respecuvely You
should assume that no continuity corrections are needed when using these models.

A béok of this type is chosen at random.
The costs of correcting a minor error and a major error are 20 cents and 50 cents respectively.

(b) Find the probability that the-total cost of correcting the errors in the book is less than $190. [5]

Totodc = 20 Miny 4. Sp Ma\';

$ 190 =1 CIQDO cenby

E(Z0 Min 4 S0Ma) ) 7 L2l00.
Varll 7). .= 202/“10\ T 502/%03 o

0 The values for E(total

~.2Z S 6000 cost) and Var(total cost)
are correct in cents.
P(\(L [GIDSB(Q N/ 12100 /,2.55 OG@\ © The candidate applies
M e - the standardising equation
i correctly and units are
13000 — (IO0 B 5 consistently given as cents.
J2Stoon @ The candidate uses
/ the correct method to find

% the probability of less than
! ] 19 000 and obtains the
12779 - N-969% @ correct answer.
) ! Mark for (b) = 5 out of 5

How the candidate could have improved their answer

(b) The candidate gave a correct, well-explained answer with little improvement needed. They could have shown how
they calculated 18 100 at the start. Having changed the $190 into cents, they worked consistently with cents throughout
the question. Their diagram helped them to find the correct area for less than 19 000.
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Example Candidate Responses — Paper 6

Example Candidate Response — middle Examiner comments

7 . Before a.certain type-of book is published-itis chetked forerrors, which ate then corrected. Foi costing

purposes each error is-classified as-either minor:or major. The numbers: of minor and major errors in
‘a book are modelled by the independent distributions N(380, 140).and N(210, 80) respectively. You
should assume that no continuity corréctions are needed when using these models.

A book of thistype is chosen at rahdom.

(a) Find the probability that the number of minor errors is at least 200 more than the number of
major errors. ’ A

: 5]
i i SN 50 80D, ... D SN BRI BN
......... e(mln—raoo?m@
B L0 FBORE G 2 0N
e B £ 2005 Beg ] 2 BB RS0 T RIO e

............. 2.5 0. W38
AL N
R Bt QBRI it ettt s e ees oo s s s e ee s s
et T BB BB e e
....... RLRZEIZBIRO0) e
............................... T 0rAFHR A 00000 s
............................... I E 2P N

@ The candidate finds
correct values of —30 and
220, supported by working.

9 The candidate clearly
states that they are looking
for the probability of greater
than zero.

e The candidate uses the
standardising equation
correctly.

@ The candidate uses

an incorrect method so
the method mark is not
awarded.

Mark for (a) = 3 out of 5

How the candidate could have improved their answer

(a) The candidate was looking for P(Y > 0) with a mean of —30, so the answer should have been 1 — 0.9784. If they had
included a sketch of the normal curve with mean —30, they would have seen that the probability should have related to

a small area (<0.5).
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Example Candidate Responses — Paper 6

Example Candidate Response — middle, continued Examiner comments

7  Beforeacertain type of book is published it is checked for errors, which are then corrected: For costing

ppurposes each error is classified ag either minor or major. The humbers of minor and major errors in
a’book‘are modelled by the independent distributionis N(380, 140} and N{210, 80)-respectively. You
should assume that no continuity corrections are needed when using these models.

A béok of this type is chosen at random.
The costs of correcting a minor error and a major error are 20 cents and 50 cents respectively.

(b) Find the probability that the total cost of correcting the errors in the book is less than $190. [5]

........ PlTetad .. £ 190

(e

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

...................... R mm(g(}@\
=2 Pl = 0= 18I\ e
.................... ( . @30'*
T - R TR
.......... L Y

6 The candidate clearly
shows calculations for
E(total cost) and correctly
evaluates it in dollars.

@ The candidate’s
Var(total cost) is incorrect
because they do not
square 0.2 and 0.5.

0 The candidate applies
the standardising equation
with their values, using
consistent units (dollars),
so the method mark is
awarded.

Q The candidate uses the
correct method to find the
required probability.

9 Due to the earlier

error in the variance, the
candidate’s final answer is
incorrect.

Mark for (b) = 3 out of 5

How the candidate could have improved their answer

(b) The candidate’s variance calculation was incorrect: they should have squared 0.2 and 0.5 as they were multiples of

the random variables.
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Example Candidate Response — low

7  Before a certain type of book is published it is checked for errors, which are then corrected. Forcosting
purposes each error is classified as either minor or major. The numbers of minor and major errors in
a book are modetled by the independent distributions N(380, 140) and N(210, 80) respectively. You

Example Candidate Responses — Paper 6

should assume that no continuity corrections are needed when using these models.

A book of this type is-chosen at random.

(a) Find the probability th_at the number of minor errors is at least 200 more than the number of
major errors. o T .

31

VT =t40 -+ 80+&Oo

Examiner comments

0 This is a correct
calculation leading to a
correct answer.

e The candidate’s
calculation for the variance
is incorrect due to the
misconception that adding
200 affects the variance.

e The candidate uses their
values in the standardising
equation and a method
mark is awarded.

o The candidate
calculates the wrong
probability area, so the
method mark is not
awarded.

Mark for (a) = 2 out of 5

How the candidate could have improved their answer

(a) The candidate should have omitted the value 200 from their variance calculation because this value does not affect
the variance. It was not clear in their working that a probability of >0 was required. If they had included a sketch of the
normal curve with mean —30, they would have seen that the probability should have related to a small area (<0.5).
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Example Candidate Responses — Paper 6

Example Candidate Response - low, continued Examiner comments

7  Before acertain type of book is pubhshed it is checked for errors, which are then corrected: For costing
purposes each error is classified ag either minor or major. The humbers of minor-and major errors,in
a’book‘are modelled by the independent distributionis N(380, 140} and N{210, 80)- respecuvely You
should assume that no continuity corrections are needed when using these models.

A béok of this type is chosen at random.

‘The costs of cortecting a minor error and-a major-error are 20 cents and.50 cents respectively.

-(b). Find-the probability that the total«cost-of.corrécting:the érfors:in-the book is less than $190. [5]
[~ /‘/(330 o)  Ma ~ w10 L80)

e The candidate shows

e ST eveurecebreniseenseseessegen e bt sanst et L TR their calculations for E(total
: e cost) leading to the correct
................................................................................................ teeresreanntan answer in dollars.
V. (32 i 7 oM ) = 20 lor M *W“MJ ................... o
.................................. TEG el X The candidate
.............. el WD (ryo) + 50 (80.)....... s | calculates the variance
= 4 g0l - e ' incorrectly.
.... ...... —...............M. ..j:;‘.....~...................,....“......‘,.......‘.....:....:....... .....‘.....‘ .................
r )O(-Z- <‘ ...;; 6‘8-9?..-...' ) e A EEee I Ereees Rt sserieaalitensesant Ionce N IteRiveenaltaretivEstustteTsitiNNtTIaTIIRIREYY 0 The Candidate applies
- o ' . . . . s the standardising equation
P[z< ............. S e ieeeeoeneers — G@’"’L ..... =100 % . incorrectly using a mixture
. of dollars and cents, so
SO P RU O U SR NUIE SRR serremerrorinnnann s rerseseresurenannrs the method mark is not
PlFst {w‘jo) S ‘ awarded.
........................................................................ ‘......‘...u....;......................................,.........;..........,... Mark for (b) - 1 Out Of 5

How the candidate could have improved their answer

(b) The candidate’s variance formula was incorrect because they needed to include 20 and 50%. They were confused
between units ($ and cents) which led to inconsistencies in the standardising equation.

Common mistakes candidates made in this question

* Incorrect calculations for the mean and variance (in both parts of the question).

» Finding the large area for the probability in part (a) when they should have found the small area, or vice versa.

«  Working with inconsistent units ($ or cents) in part (b), or incorrectly converting between different units.

» A sketch of the normal curve in (a) would assist candidates in checking their answer.

» Itis good practice for a candidate to state the probability to be calculated as this clearly communicates their intention.
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