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All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %
1 907 5.5 1.2 6 92.5 99.7 2aand b
3b
4
7 897 5.7 4.2 10 57 986 |<—|7bandc
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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.

Line


2. The weights of the oranges sold on a market stall are normally distributed with mean
248 grams and standard deviation 8 grams. The weights of the lemons sold on the market stall
are normally distributed with mean 85 grams and standard deviation 1-5 grams.

(@) Find the upper quartile of the weights of the lemons. 2]

(b)  Ann buys 8 oranges. Calculate the probability that the total weight of her oranges is less
than 2000 grams. [5]
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Sticky Note
This solution to (b) illustrates a common error in problems involving sums and products of normal random variables where an incorrect variance is calculated.


3. A new species of animal has been found on an uninhabited island. A zoologist wishes to
investigate whether or not there is a difference in the mean weights of males and females of the
species. She traps some of the animals and weighs them with the following results.

Males (kg) 5-3, 46, 52, 4-5, 4-3, 5-5, 5-0, 4-8
Females (kg) 4-9, 50, 41, 4-6, 4-3, 5-3, 42, 4-5, 4-8, 4-9

You may assume that these are random samples from normal populations with a common
standard deviation of 0-5kg.

(b) Determine the p-value of these results and state your conclusion in context. [9]
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Sticky Note
This final comment illustrates a fairly common error in which the conclusion is too vague - candidates are recommended to use the terminology given in the syllabus.


4. Gwilym buys a new computer game. He claims that he wins, on average, 60% of games played.
His friend Huw believes that Gwilym wins less than 60% of games played.

(a) To investigate these conflicting claims, Gwilym plays the game 20 times and wins 7 of
them.
(i) State suitable hypotheses for testing these claims.
(i) Determine the p-value of the above result and state your conclusion in context. [7]

(b)  During the following week, Gwilym plays the game 80 times and wins 37 of them. Use a
suitable approximation to determine the p-value and state your conclusion in context. [7]
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Sticky Note
This solution to (b) illustrates a common error in which no continuity correction, or sometimes an incorrect continuity correction, is applied


7. The sides of a square are of length Lcm and its area is 4cm?. Given that 4 is uniformly
distributed on the interval [15, 20], find

(b) E(L), [4]
(c) Var(L). [3]

END OF PAPER
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Sticky Note
This solution to (b) illustrates a common error where candidates assumed incorrectly that E(√(A)) = √(E(A). Although this gave the correct answer to 2 decimal places in this case, it was given no credit.
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Ques Solution Mark Notes
2(a) Upper quartile = mean + 0.6745 x SD M1
=86.0 Al
(b) Let X=weight of an orange, Y=weight of a lemon
E(2X) = 1984 Bl
Var(2X) = 512 B1
2000-1984 . :
z=————=0."71 M1A1 | Award MO if no working seen
512 J
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S2

| Ques | Solution | Mark | Notes
3() Ho “aty = st i Hy -y # gt Bl
Let X= male weight, Y=female weight
(b)
( )
X =49,y =466 B1B1
2 2
SE of diff of means= ,/0'85 + 01?) (0.237...) M1Al
... 49-466 . .
Test statistic = 0237 ml Award mO if no working seen
=1.01 Al
Prob from tables = 0.1562 Al
p-value = 0.3124 Bl FT line above
Insufficient evidence to conclude that there is a
Bl FT their p-value

difference in mean weight between males and
females.
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Ques Solution Mark Notes
4(a)(i) H,:p=0.6;H,: p<0.6 B1
(i) Let X = Number of games won
Under Ho, X is B(20,0.6)  si Bl
Let Y = Number of games lost
Under Ho, Y is B(20,0.4) Bl
p-value = P(X < 7|(X is B(20,0.6))) M1 Award MO if no working seen
= P(Y >13]Y is B(20,0.4) Al
=0.021 Al
Strong evidence to reject Gwilym’s claim (or to
(b) accept Huw’s claim). Bl FT on p-value
Xis now B(80,0.6) (under Hp) = N(48,19.2) B1B1
p-value = P(X < 37|X is N(48,19.2)) M1 Award MO if no working seen
7= 315248 Al Award M1AOAL1 for incorrect or
v19.2 no continuity correction
=-2.40 Al No cc; z=—2.51, p = 0.00604
p-value = 0.0082 Al 36.5;z=—2.62, p=0.0044
Very strong evidence to reject Gwilym’s claim (or B1 FT on p-value only if less than

to accept Huw’s claim).

0.01
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Ques Solution Mark Notes
7
(b) E(L) - E(A1/2)
- ]'Oallz <L 4a M1A1 | Limits can be left until next line
15 5
2 3/2 O Al
= —la
=4.18 Al Do not accept /17.5 = 4.18
(©) , ,
Var(L) = E(L°) -[E(L)] M1
=17.5-4.18> Al FT their E(L)
=0.03 Al
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