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includes any amendments made at the standardisation meeting attended by all
examiners and is the scheme which was used by them in this examination. The
standardisation meeting ensures that the mark scheme covers the candidates'
responses to questions and that every examiner understands and applies it in the
same correct way. As preparation for the standardisation meeting each examiner
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examination paper.



Further copies of this Mark Scheme are available from:

Publications Department, Aldon House, 39, Heald Grove, Rusholme, Manchester, M14 4NA
Tel: 0161 953 1170

or
download from the AQA website: www.aqa.org.uk
Copyright © 2004 AQA and its licensors

COPYRIGHT

AQA retains the copyright on all its publications. However, registered centres for AQA are permitted to copy
material from this booklet for their own internal use, with the following important exception: AQA cannot give
permission to centres to photocopy any material that is acknowledged to a third party even for internal use
within the centre.

Set and published by the Assessment and Qualifications Alliance.

The Assessment and Qualifications Alliance (AQA) is a company limited by guarantee registered in England and Wales 3644723 and a registered
charity number 1073334. Registered address AQA, Devas Street, Manchester. M15 6EX. Dr Michael Cresswell Director General



Mark Scheme

Mathematics and Statistics B — Advanced Subsidiary and Advanced

mark is for

m® > 2

mark is for
Jor ftor F

cao
cso
awfw
awrt
acf
ag

sc

oe

sf

dp
A2.1
—x ee
pi
sca

MC -x
MR -x
isw
bod

wr

No method shown:
Correct answer without working
Incorrect answer without working

More than one method / choice of solution:
2 or more complete attempts, neither/none crossed out

1 complete and 1 partial attempt, neither crossed out

Crossed out work

Alternative solution using a correct or partially correct

method

Key to Mark Scheme

mark is dependent on one or more M marks and is for
mark is dependent on M or m marks and is for
mark is independent of M or m marks and is for

Abbreviations used in Marking

Application of Mark Scheme

method

method

accuracy

accuracy

explanation

follow through from previous
incorrect result

correct answer only

correct solution only
anything which falls within
anything which rounds to
any correct form

answer given

special case

or equivalent

significant figure(s)

decimal place(s)

2 or 1 (or 0) accuracy marks
deduct x marks for each error
possibly implied
substantially correct approach

deducted x marks for mis-copy
deducted x marks for mis-read
ignored subsequent working
given benefit of doubt

work replaced by candidate
formulae book

mark as in scheme
zero marks unless specified otherwise

mark both/all fully and award the mean mark

rounded down

award credit for the complete solution only

do not mark unless it has not been replaced

award method and accuracy marks as
appropriate
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Mathematics and Statistics B Statistics 8 MBS8 June 2004

Question Solution Marks | Total Comments
Number
and Part
1| u=100 o=4 (n=06)
. o
(a)@) | CL: Mtz Xﬁ M1 Use of; may be implied
z-values: 1.96(00) and 3.09(02) B1 Both; awrt
W (95%): 100 1.96><i =100+3.20
J6
(96.8, 103.2) Al awrt
A (99.8%): 100 + 3.09><i =100 5.05
J6
(94.9 10 95.0, 105.0to 105.1) Al 4 awfw; allow (95, 105)
(i) | CL: ox E M1 Use of; may be implied
[MO for use of o x D]
LAL: 4x%x020=0.8
LWL: 4x0.41=1.6
UWL: 4%x1.60=64 A2, 1 3 awrt;
UAL: 4x2.03=8.1 >1 = Al 4 = A2
(b)(1) | Attempt at means OR standard deviations M1
x =100.5 s=1.9 Al Both awrt
Both values within warning limits
o) AlS ft on values and limits
no action is necessary
(i) | x =100.0 §=06.6 Al Both awrt; accept 100
Standard deviation above UWL
o) A1V 5 ft on values and limits
take another sample / investigate [AO for ‘no action necessary’]
Total 12
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MBSS (cont)
Question Solution Marks | Total Comments
Number
and Part
2(a) | Differences (or weights) ~ Normal El
Hot i =5 or flg = py =3 B1 Both; or equivalent
HllﬂD>5 or ,UB_,UA>5
SL a=0.01 (1%)
DF v=10-1=9 B1 cao
Ccv t=2.821 B1 awrt 2.82
d: 55 62 74 97 47 73 6.6 3.1 89 6.6 M1 Attempt at
Zd =66 Zaﬂ — 468.86
d =6.6 ml
s, =1.92 53 =3.696
ml
o, =1.82 o} =3.326
fe d- Hp
52 Ml Use of; accept no x4,
n
_ 6.6-5
3696 AlS ft on sample mean and sample variance or
10 standard deviation; not on 5 and (10 or 9)
=2.62 10 2.64 Al awfw
0 .
Thys, at 1% level of mgmﬁcance, no AL 1 f onsand CV
evidence to support claim
(b) | Reduction in experimental error/bias El Or equivalent
due to
removal of variation due to participants El 2 Or equivalent
Total 13
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MBSS (cont)
Question Solution Marks | Total Comments
Number
and Part
3(a)(i) | Completion of table with numbers 5 to M1 1 5 and 20
20 so that there are 5 numbers in each
of 4 columns No checkon 1 to 4
(i1) | (Completely) randomised design (CRD) B1
One-way analysis of variance B1 2 Or equivalent
(b)(0) Environment
Variety A B C D
1 1 2 3 4 One of each variety (I to V) to
11 5 6 7 8 M1
III 9 10 11 12 Each environment (A to D)
v 13 14 15 16
\Y 17 18 19 20 Al 2 Allocation
(i) | Randomised block design (RBD) B1 [BO for CRB]
Two-way analysis of variance B1 2 Or equivalent
(c) | Allows for the removal (from the residual)
of variation due to variety Bl 1 Reduces bias or SSg; or equivalent
Total 8
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MBSS (cont)
Question Solution Marks | Total Comments
Number
and Part
4(a) | P(4)=P(X >10.1) = Ml Use of
10.1-u
Pl Z
7 0.2 Ml 2 Standardising using ¢ and Z_
J4 n
10.1-u
= Pl Z>
( 0.1 j a8
b) | u z P(4)
9.8 -3 0.001 M1 z-values attempted
9.9 -2 (0.023) (may be implied)
10.0 -1 0.159
10.1 0 (0.500) A2, 1 3 P(4)-values;
10.2 1 0.841 50rd4= A2 Jor2= Al
10.3 2 0.977
10.4 3 0.999
(c) | (Graph - see next page) Ml Points (= 5), must be ever increasing
Ml 2 Curve or polygon, must be ever increasing
(d) | # = 9.95 has P(dcceptance)
= 0.05t0 0.095 (< 10%) Bl awfw
M =10.25 has P(4cceptance)
=0.921t00.95
1)
M =10.25 has P(Rejection)
=0.05 to 0.095 (< 10%) Bl awfw
[BO for non-increasing graph]
Thus sampling scheme does meet
requirements
(as both probabilities less than 10%) B1vV 3 ft on probabilities with 10%
Total 10

Copyright © 2004 AQA and its licensors




Advanced Subsidiary and Advanced - Mathematics and Statistics B

Mark Scheme

MBSS (cont)

Graph for Question 4
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MBSS (cont)
Question Solution Marks | Total Comments
Number
and Part
5(a) | R: 1150 1200 1250 1300 1400 M1 May be implied
C: 1285 1285 1260 1260 1210 M1 May be implied
R} T2
$Se= ~-T_ and
- 1 7
) Ml Use of either; may be implied
¢, 1
SS¢=) ——-—
- N n
J
2
SSx = 1273000 _ 632050 ~ 7400 Al cao
2
SS, = 7941750 _ 6300~ _ -5, Al a0
5 25
SSg=S8S7— SSr—SSc—SS,. M1 Use of
= 8606 — 7400 — 750 — 269.2 = 186 to 187 Al awfw
Y% SS DF MS F
VG (R) 7400 4 1850 119 M1 Attempt at an F-ratio (all SS > 0)
C(C) 750 4 1875 12
HC (L) 2692 4 673 4.32 Al awfw 4.30to 4.35; accept 4.3
Resid (F) 186.8 12 15.6 B1 v=4and 12; cao
Total (T) 8606 24
CV  F3(0.05) =3.259 Bl awrt 3.26
For HC (L): F -ratio (4.3)> CV (3.259) ml Correct F-ratio comparison
(must be > 2 possible ratios)
Thus, at 5% level of significance,
evidence of a difference in vehicle hire Al 13 ft on F-ratio and upper CV
rates between the 5 companies Dependent on m1
(b) | For countries (C):
F-ratio=12 or %SS=9 B1v/ ft on table; either must be > 0
Thus has proved (reasonably) effective B1V/ ft on table; dependent on previous B1
For vehicle groups (R):
F-ratio=119 or % SS=286 B1v/ ft on table; either must be > 0
Thus has proved (extremely) effective B1V/ 4 ft on table; dependent on previous Bl
Total 17
TOTAL 60
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