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relevant questions, by a panel of subject teachers. This mark scheme includes any amendments
made at the standardisation events which all associates participate in and is the scheme which was
used by them in this examination. The standardisation process ensures that the mark scheme covers
the students’ responses to questions and that every associate understands and applies it in the same
correct way. As preparation for standardisation each associate analyses a number of students’
scripts: alternative answers not already covered by the mark scheme are discussed and legislated for.
If, after the standardisation process, associates encounter unusual answers which have not been
raised they are required to refer these to the Lead Assessment Writer.

It must be stressed that a mark scheme is a working document, in many cases further developed and
expanded on the basis of students’ reactions to a particular paper. Assumptions about future mark
schemes on the basis of one year’'s document should be avoided; whilst the guiding principles of
assessment remain constant, details will change, depending on the content of a particular
examination paper.
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Key to mark scheme abbreviations

M
m or dM
A
B

E
JorftorF
CAO
CSsO
AWFW
AWRT
ACF
AG

SC

OE
A2,1
—X EE
NMS
Pl

SCA

c

sf

dp

mark is for method

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

accuracy
mark is for 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

2 or 1 (or 0) accuracy marks
deduct x marks for each error
no method shown

possibly implied

substantially correct approach
candidate

significant figure(s)

decimal place(s)

No Method Shown

Where the question specifically requires a particular method to be used, we must usually see
evidence of use of this method for any marks to be awarded.

Where the answer can be reasonably obtained without showing working and it is very unlikely that
the correct answer can be obtained by using an incorrect method, we must award full marks.
However, the obvious penalty to candidates showing no working is that incorrect answers, however
close, earn no marks.

Where a question asks the candidate to state or write down a result, no method need be shown for

full marks.

Where the permitted calculator has functions which reasonably allow the solution of the question
directly, the correct answer without working earns full marks, unless it is given to less than the
degree of accuracy accepted in the mark scheme, when it gains no marks.

Otherwise we require evidence of a correct method for any marks to be awarded.
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MSO03-Final-MS-Series 14 v1.0

Q Solution Marks | Total Comments
1
(@ 96% —= z = 2.05 to 2.06 Bl AWFW (2.0537)
~ 23 .
pzﬂ = 0.115 Bl CAO; or equivalent
. N p(1-p
Approximate CI for p: Ptz b(1=P) M1 Used
n
0.115 + 2.0537 0.115x0.885 AF1 Fon p and z
200
0.115 + 0.046 CAO/AWRT
or Al
(0.069, 0.161) AWRT
5
(b) - _ 2 _
2 in 50 = 0 0.04 < LCL or Cl | BF1 F on LCL or CI
. . . . Dependent on BF1
Thus evidence to reject supplier’s claim Bdepl Accept fairly definitive conclusion
2
Total 7
Q Solution Marks | Total Comments
2
Ho: M = Mo B1 At least H,; allow suffices of
Hi: M # He 1&2 or X&Y,etc
SL a = 0.05 (5%)
CV  z = (196 Bl AWRT (1.9600)
7 = ‘b _g‘ - |21'35_21'90| M1 Numerator
ol ol 0.5625+0.9025 _
EJFE 20 15 M1 Denominator
Dependent on at least M1 MO
= (¥)1.85| Al AWRT (1.8510)
Ignore sign (p-value = 0.0642)
Evidence, at 5% level, that pg = Hg F on CV & z-value; consistent signs
or AF1 Definitive conclusion = AF0
No evidence, at 5% level, that Uz # Mg F on 5% & p-value; consistent areas
6
Total 6
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Q Solution Marks | Total Comments
3
(a) 30% 0.1950
65% [C| 5% [M]| 03575
15% 0.0975 B1 Shape; 3 x 3 branches
35% 0.0700
20% [v] 4% [m] oomo B1 Labels; C,V, L and >1F, M, A
20% 0.0400
10% 0.0150
Bl Percentages or equivalent for C, V, L
15% [L| 65% [M] 00975 and >1F, M, A
25% 0.0375
sum= 1.0000
3
(b)
(1) P(CuL)nM) = PCAM) + P(LN M)
= (0.65 x 0.55) + (0.15 x 0.65) M1
= 0.3575 + 0.0975 = 0.455 or 91/200 Al CAO
)
(i) P(L|A) = P(LNA)+P(A)
_ 0.15x0.25 M1 Numerator
(0.65x0.15)+(0.20x 0.20) +(0.15x 0.25) M1 Denominator
_ 0.0375 _ 00375 _ oia | ag AWRT (0.21429)
0.0975+0.04+0.0375 01750 ~ CAO (3/14)
@)
(i) | P(F"|C) = P(FC)+P(C)
_ 0.2x(0.45+0.20)+0.15(0.65+0.25) M1 Numerator
B 0.35 M1 Denominator
_0.13+0.135 _ 0.265 _ AWRT (0.75714)
T T o3 oss  XRL A CAO (53/70)
(©)
8
(©) | Prob = P(C|F)xP(V|F)xP(L|F)x3! =
(0.65%0.30)x(0.20x 0.35)x(0.15x 0.10) M1 Numerator
3 X M1 Denominator
[(0.65x0.30) +(0.20x0.35) +(0.15x0.10) | M1 <3lor6
(0.195>< 0.07 x 0.015) or (0.00020475)
= X
0.28°
= 0.056 | Al AWRT (0.05596)
CAO (351/6272)
4
Total 15
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Q Solution Marks | Total Comments
4
€)) 98% = z =232 to 2.33 Bl AWFW (2.3263)
2 g2 M1 General form used
Cl for pe —pg: (-9) + z,[ =+-=< Correct form used for SD
Mg Ng mi Accept pooling
6.2° 53 | Apg Fonz
(426-39.7) + 2.3263, -+ o Pooling gives 2.32634/1.3306
29 £ 2.7 or (0.2, 5.6) Al AWRT
5
(b)
0] Random Bl CAO
1
(i) Large samples (both > 25 or 30) B1
so can apply
Central Limit Theorem Bdepl Dependent on Bl
2
Total 8
Q Solution Marks | Total Comments
5
(@)(i) | Distribution of X is symmetrical around 4 Bl Accept calculation
E(X®) = 0.22x0.05 + ... + 62x0.05 M1 Must show method for E(X?)
=020 + 225 + 640 + 625 + 1.80 = 169 | Al CAO
Var(X) = E(X) - 4° =169 - 16 = 09 | B1 AG; must show method for Var(X)
4
(i) | Cov(X,Y) = 144 - 4x3.7 M1
=04 | Al
_ M1 Expression
Oxy = 04 = -0.54 AWRT (-0.53985)
Y - T — —0.
V0.9x0.61 AF1 F on Cov(X, Y)
4
(B).
() &(ii) E(T) = 7.7 E(D) = 0.3 B1 CAO; bhoth
_ Use of either Var(XtY) =
Var(T) = 0.9 + 0.61 + 2x(-0.4) M1 Var(X) + Var(Y) + 2Cov(X, )
=071 Al CAO
Var(D) = 0.9 + 061 — 2x(-04) =231 | Al CAO
4
Total 12
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Q Solution Marks | Total Comments
6
a - = 18.8 18.8 . 2)o?
@ Var(X,—Xg) = —+— M1 Award for 228 o (2)o
n n n n
= 37.6/n Al OE
2
(b)
99% = z = 2.57 to 2.58 Bl AWFW (2.5758)
Award if “no 2”, incorrect z-value,
. 37.6 2
Require: 2x7x,[— <5 M1 ) 2
a e n ,/188 or ,/( )Jo or \ﬁfrom(a)
n n n
37.6 .
2x2.5758x,|—— <5 Al Fully correct expression
n
S 4x2.5758° x37.6 1 Attempt at solving equation involving
n= 25 m Jn for n or Vn
n Al CAO
5
Note | Accept equalities or strict inequalities throughout
Total 7
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Q Solution Marks | Total Comments
7(a) X ~ Po(4)
(i) o e Used; ignore limits until Al
E X = ’ )
( ) X:0x>< x| M1 Accept a list of >3 terms summed
e A F f (at least) A
_ get actor of (at least)
;(x—l)l M1 Division of x! by x
A - AG; fully correct convincing solution
="y Z_=etet = A =x-1 =2 TUTY g
o y! - v ) Al with valid reason for (= A)
3
(i)
Var(X) = E(X3) — 22 = (A®+1) - A#*= 4| Bl AG; fully correct convincing solution
1
(b)(1) Hy: 4 = 10 Both; here or in (b)(ii)(A) and only
Bl
Hi: A > 10 mark available here if not exact test
P(X>15|4 = 10) = 1 — (0.9165 or 0.9513) M1
= 0.083 to 0.084 Al AWFW (0.0835)
Calculated p-value > 0.05 (5%) m1l Comparison with 0.05
. OE; F on p-value
0,
No evidence, at 5% level, that 4 > 10 AF1 Definitive conclusion = AFO
5
(i (A)
5% = CVforz = 1.64 t01.65 Bl AWFW; seen anywhere (1.6449)
241(-0.5) — 200 M1 OE; allow (+0.5)
Z= ( ) = 2.86 to 2.9
. OE; F on z-value & CV
0 1
Evidence, at 5% level, that 4 > 10 AF1 Definitive conclusion = AFO
4
(B)
CV(-0.5)-200 M1 OE; allow (+0.5) but must be for
=1.6449 total number of faults
\/200 or 241 AF1 F on {(CVforz) & (zstatistic)} in (A)
CV for X = 223 to 224 | Al AWFW
3
(©)
P(Type Il error) = P(accept Hy | Ho false) Bl OE; stated or used
PX<CV |4 = 12) =
(222 to 224)—240
P|Z< = M1 OE; FT on CV from (B)
/240 or 200
P(Z<-11t0-1.03) = 1 - P(Z<1.03t0 1.1) ml Area change
= 1 - (0.848 to 0.865) = 0.13 to 0.16 Al AWFW
4
Total 20
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