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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.
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3. A bag contains 9 coloured balls, of which 3 are red, 3 are blue and 3 are yellow. Huw selects
3 of these balls at random, without replacement. Calculate the probability that he selects

(@) 1 ball of each colour, [3]

(b) 2 balls of the same colour and 1 ball of a different colour. [4]
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Sticky Note
These solutions to (a) and (b) illustrate a fairly common error in which the necessary combinatorial terms are missed out.



5. A zoologist is studying a certain breed of dog.

@

He knows from past experience that the probability of a newly born puppy being female

is 0-55. He selects a random sample of 20 newly born puppies. Calculate the probability
that the number of females in the sample is

(i) exactly 12,
(i) between 8 and 16 (both inclusive).

(8]
(b) The probability of a newly born puppy being yellow is 0-:05. Use an approximating

distribution to find the probability that less than 5 out of a random sample of 60 newly
born puppies are yellow. [3]
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Sticky Note
This solution to (a)(ii) illustrates a common error in which candidates fail to switch intervals correctly when going from a binomial distribution with p>0.5 to one with p<0.5



6. A purse contains three fair coins and one double-headed coin. A coin is selected at random
from the purse and tossed.

(@) Find the probability that a head is obtained. [3]

(b) Given that a head is obtained,
(i) determine the probability that the double-headed coin was selected,

(i) find the probability that a head will be obtained if the selected coin is tossed a
second time. [6]

END OF PAPER
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Sticky Note
This solution to (b)(ii) illustrates a common error in which candidates simply calculated the probability that two heads were obtained without taking into account the given condition that the outcome of the first toss was a head. 



9. The continuous random variable X has cumulative distribution function F given by

F(x)=0 for x <0,
F(x)=2x3-x% for0 < x <1,
F(x)=1 forx > 1.

(b) (i) Find an expression for f(x), valid for 0 < x < 1, where f denotes the probability
density function of X.

(i) Calculate E(X?). [6]

END OF PAPER
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Sticky Note
This solution to (b)(ii) illustrates a common error in which the cumulative distribution function is used instead of the probability density function.
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S1

Ques Solution Mark Notes
3(a) P(1 of each) =
3.33 3. (3).(3).(® M1AO if 6 omitted
Zx=x—x6 or X X + M1Al
9 8 7 1) (1) \1) \3
_9 Al
28
(b) P(2 particular colour and 1 different) =
3,26 3o (3)[%).(° MI1AL1 | M1AO if 3 omitted
9 8 7 2) \1) (3
_ 3
1 Al Allow 3/28
Bl FT previous line

P(2 of any colour and 1 different) = %
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Ques Solution Mark Notes
5(a) Let X = number of female dogs so X is B(20,0.55) | B1 Si
(i) 20
P(X =12) = Nk 0.55' x 0.45° M1 | Accept 0.4143 — 0.2520
.7480 — 0.5857
~0.162 Al or 0.7480 — 0.585
i :
(i Let Y = number of male dogs so Y is B(20,0.45) M1 Award MO if no working seen
PB<X<16)=P(4<Y<12) Al
=0.9420 - 0.0049 or 0.9951 - 0.0580 AlAl
=0.9371 Al
(b) _
Let U = number of yellow dogs so
U is B(60,0.05) = Po(3) M1
P(U <5)=0.8153 m1A1l
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Ques Solution Mark Notes
6(a) 3 11
P(head) = 177 +ZX1 MIAL | M1 Use of Law of Total Prob
5 Al (Accept tree diagram)
8
(b)()
5/8 B1 num, B1 denom
_ % cao B1 FT denominator from (a)
(ii) EITHER
P(head) = Sx S+ 2x1 M1A1
5 2 5 M1 Use of Law of Total Prob
_ Al (Accept tree diagram)
10
OR
3« Vw141 1
P(Head) = A % 5% % BIBL | g1 num, B1 denom
@ FT denominator from (a)
Bl

7
10
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Ques Solution Mark Notes
(b)(i) _ _ _
Attempting to differentiate F(x) M1
f(x) =6x% —6x° Al
(i) 1 M1 for the integral of x*f (X)
E(x?) = Ixa(ze —6x°)dx MIAL | A1 for completely correct
0 ) although limits may be left until
_ {6x6 6X9} Al 2" line.
|6 9 ; FT their f(x) if M1 awarded in (i)
=13 Al
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