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All Candidates' performance across questions

Question Title
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FF

Attempt %

1

1159 7.6 3.1 13

58.6

99.7

Question

GCE Mathematics S2 984-01

20 30 40 50 60 70
Facility Factor %

80

90 100



Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question


Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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‘ 4(a) \ Let x,y denote distance travelled by models A,B \






(b)

respectively.
X =166.9;y =163.9

2x 2.5

Standard error = (=1.25)

95% confidence limits are
166.9-163.9+1.96x1.25
giving [0.55,5.45]

The lower end of the interval will be O if
1.252=3
72=2.4
Tabular value = 0.008(2) cao
Smallest confidence level = 98.4%
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Sticky Note

One of the most common errors in part (a) was the incorrect standard error.
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Sticky Note

Of those that got as far as 0.0082 there was a mix of some that could get the correct answer and then some who didn't realise they had to double it and some who didn't realise they had to take it away from 100%.













Sticky Note

Most students did not know how to proceed with part (b).










A motorbike club wished to compare the fuel consumptions of two motorbike models, A and B.
To do this, eight motorbikes of each model were given 15 litres of petrol and driven around a
track until they ran out of petrol. The distances travelled (in miles) by the motorbikes were as
follows.

Model A | 1682 1705 1642 1692 1658 1666 1622 168:5

ModelB | 1617 1663 1674 1641 1627 160-3 1656 1631

You may assume that these are random samples from normal distributions with means u,, ug
respectively and common standard deviation 2-5.

(@) Determine a 95% confidence interval for u, — ug. [7]

(b) Find the smallest confidence level for which the corresponding confidence interval
includes zero. Give your answer as a percentage correct to three significant figures. [4]










Zi’&"i‘i’f;}‘%”rb’fn‘?" %afeicﬁ aleyb" 4 Ateb ?mi
S i X~ B(50, 0.5) -
| y~wi2s,12.5) L
1 elxsz) 2(¥£31.9 p(x2u) p(y243S) |
2 f’\JO\Omf 5
1o (Zs 31.5 25 Pl ZE2H%S 25 i
i S\"{-’S ) D \
| p(z 1.5%) P22 S,
1 1 -0.0%25= 0.3 B (50,0 %) ;
P(x&h)
— Ve 7
S {bi)al ¥~ 8200, 0.35) pP(x2139) oy X
1 s~ v~n(i150, 3%-5) i

P 213%.9)

13%.S - 150

Jao(%a

| 2p(z> -1-8% )

J37.5

S bi) [p93%gePSEG > 0.0S
1 ta veee Mo
! 0-TS.

z %
\ —30.020\ =
| — (2x0.03C1)

S e Voo

) ]
= ;

.__,_S
- 0 -G30¢ i
thetefore wsuLpence evidence L

C} Plsm_











YSQTennwen i Aau aoigiad i CWesuwn yn 'y Gadew:
biychau gyferbyn 8 linell gyntaf eich ateb Ateb ¥1 Wi
5 & i Ho'-f-"-.O-?S % g
M, :p 035
- [, — -
o 0.z 50 Ll Sl
sc = 31 o o =g ¢
/. {2
; 5514 x < 44) X ~B (50, 0-395)

¥ Y~ RB(sc,0-25) 5
[P(>x<c2a)- P(7 362 k
I PCx 232) » 5y P % < 17)

P(7 26) = o0-99@ =
PC 7 =8B)= 1 - 00287
049713
@ O Q&P ~ o9 313
= P o0 0-0217

since .qé/ 2Lx 0 0287 cF2E6e. 0 0 ¢34
sMicare kol o 588, T, &0 A3Q

= C'ogq 2
i L
. Pl vy ?g) (when 0= o)
i i B
Py < I18) = 22 0-96735 ;
B 2O O3S

charxe &  iesl aceobny Ho 5 p= o5

\3 ©-032%











TSYITBHIWGTT T Gau 00ngid y cwasiwn yn y

biychau gyferbyn & Winell gyntaf eich ateb Ateb Gyandz:

S o pz03S =) bumen
U ‘£7{'0?S —
P xe3i) Pl x >4\

Y-E(s0, 038)

¥ =11 (o s ¥ N

= oR37

Px<G) Q’@

= - 02106 . 3
= Q-0lay . N

O-63%¥ 1 + 0-619\ | i
= 0-0MT) - %A = Q-0962 Ei;xqvu'ﬁcdn&_.
evel .

sa | x~B(50,05) . 1

p(x<3))
=1=0.C3S = (0 935-

R 2 R S G ! | (R SN FR e BN mmm e e [ S fm Ammcn N ms v R e

PIx24y)
= 09033 -

09635~ 0 9033
=~ 0 0G4

| | | | | SO 1 | | | | L | I 1 | | | | L | | 1 | | | | 1 | 1 | 1

| = | I I I











5(a)(i)

(if)

(b)(1)

(if)

Under Hq, X is B(50,0.75)
Since p > 0.5, we consider X'which is B(50,0.25)
P(X <£31)=P(X'>19)=0.0287
P(X >44)=P(X'<6)=0.0194
Significance level = 0.0481

Ifp=0.5,
P(Accept Hp) = P(32 < X <43)
=1-0.9675 =0.0325

Let Y now denote the number of heads so that
under Ho, Y is B(200,0.75) = N(150,37.5)
. 139.5-150

\37.5
=(-)1.71
Tabular value = 0.0436
p-value = 0.0872 (accept 0.0873)
There is insufficient evidence to reject Ho.
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Award M1AO for incorrect or no
continuity correction but FT for

following marks

139 — z = -1.80 — p-value = 0.0359
138.5 — z =-1.88 — p-value =
0.0301

Penultimate Al for doubling line
above
FT the p-value
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Sticky Note

Many candidates found working with B(50, 0.25) difficult and those who managed (a)(i) successfully went to pieces confusing themselves in (ii) because they didn't realise they didn't have to work in terms of failures now. 
No continuity correction was common but the incorrect continuity was more common.
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Sticky Note

Misunderstanding how they should use the correct probabilities in (a)(i) was common. Here they have incorrectly interpreted the significance level as P(32<X<44).
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Sticky Note

Multiplying by two here was not an uncommon error. They did not realise that they had already taken account of both tails.










5.

Charlie is given a coin and he is told that it is biased so that the probability, p, of obtaining a head
when tossed is 0-75. To test this, he defines the following hypotheses.

Hy:p=075 H;:p=#075

(@) He decides to toss the coin 50 times and he denotes the number of heads obtained by x.
He defines the following critical region.

x<3)u@x =44
(i) Determine the significance level of this test.
(i)  Find the probability of accepting H, if the value of p is actually 0-5. [7]
(b) Inafurther attempt to test whether or not the value of p is 0-75, he decides to toss the coin

200 times. He obtains 139 heads.

(i) Calculate the approximate p-value of this result.

(i) Interpret the p-value.

[7]
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Sticky Note

Most candidates had a reasonable attempt at (a)(iii) but a considerable many could not correctly subtract the two fractions with different denominators with a sign error being very common.
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Sticky Note

Very few students included the line
0 otherwise.
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Sticky Note

Question 6 was very poorly answered on the whole. Here we see a candidate (not the only one by far) who believes that E(1/X) is 1/E(X) instead of integrating.










6.

The continuous random variable X is uniformly distributed on the interval [a, b] where 0 < a < b.

(a) (i) Write down the probability density function of X, stating its value for all real values

of x.

(i) Hence, using integration, show that

E(Xz) - az+a—3b+bz .

(iii) Hence, given that E(X) = ‘Hz'b , show that

Var(X) = @ ) 8]

(b) Given that the random variable Y is defined by Y :% ,a< X <b
(i) determine E(Y) in terms of @ and b,

(i)  show that, for % <y < é ,

(i)  Hence find the probability density function of Y. [7]











