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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 1047 4.5 2.7 10 45 100
2 1045 8.4 2.5 10 83.7 99.8
3 1045 9.2 4.3 14 65.8 99.8
4 1029 4 3.6 14 28.3 98.3
5 1040 10.7 4 14 76.4 99.3
6 1036 7.4 4.4 13 56.8 99

45 

83.7 

65.8 

28.3 

76.4 

56.8 

0 10 20 30 40 50 60 70 80 90 100

1

2

3

4

5

6

Facility Factor % 

Q
ue

st
io

n 

GCE Mathematics S2 0984-01 

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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6(a) 


(b)(i) 


(ii) 


(c) 


        P(Y < 8) = P(X > 12) 


= 0.8 


       Y = 20 – X 


 P(XY > 64) = P[X(20 – X) > 64] 


= P(X
2
 – 20X + 64 < 0)


     The critical values are 4 and 16  


     OR  0)]16)(4[(P  XX  


      The required region is X < 16 


Prob = 0.6 


EITHER 


Prob density of X is f(x) = 0.1 (10 < x < 20)  si 
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Award the M1 for stating that Y 


is uniform on [0,10] 


Limits may be left until the next 


line 
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Sticky Note

This candidate makes quite an incorrect assumption that XY is uniformly distributed.  They should have substituted for Y in terms of X and then used the fact that X is uniformly distributed.












Sticky Note

The candidate makes the incorrect assumption that XY is uniformly distributed and then goes on to evaluate E(XY) as E(X)E(Y), assuming incorrectly that X,Y are independent.












Sticky Note

The candidate is using a correct method but they make several algebraic algebraic errors which result in an incorrect answer
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6. A piece of string of length 20 cm is cut at a random point. The length of the longer piece is
denoted by X cm and the length of the shorter piece is denoted by Y cm. You may assume that
X is uniformly distributed on the interval [10, 20].


(a)	 Determine P(Y < 8).	 [2]


(b)	 (i)	 Express Y in terms of X.


(ii)	 Determine P(XY > 64).	 [6]


	 (c)	 Calculate E(XY). [5]


END OF PAPER
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1(a) 


(b) 


E(W) = 6 
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Award the M1 for multiplying 
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Sticky Note

W is not N(6,36).  The different possibilities leading to W=6 have to be considered.












Sticky Note

W is not B(6,0.5).  The various possibilities leading to W=6 have to be considered.












Sticky Note

W is not Po(6).  The various possibilities leading to W=6 have to be considered.












(0984-01)


2


1. The independent random variables X, Y are such that X has a Poisson distribution with mean 2
and Y has a Poisson distribution with mean 3. Given that W = XY, determine


	 (a)	 the mean and the variance of W, [6]


	 (b)	 P(W = 4). [4]
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3(a) 


(b)(i) 


 (ii) 


  Upper quartile = 40 + 0.674(5)  2.5 


= 41.7 


Let X=weight of a male, Y=weight of a female 


Let  U = 21321 YYXXX   


   E(U) = 3  40 + 2  32 = 184 


Var(U) = 3  2.5
2 


+ 2  1.5
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 = 23.25


z = 21.0
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Prob = 0.4168 


Let W = )(2 21321 YYXXX 


   E(W) = 3  40 – 4  32 = – 8 


Var(W) = 3  2.5
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75.36
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Sticky Note

The variance is incorrect due to an incorrect notation.  The variable should be X1+X2+X3 - 2(Y1+Y2)












Sticky Note

The variance is incorrect due to an incorrect notation.  The variable should be X1+X2+X3 - 2(Y1+Y2)












Sticky Note

The variance is incorrect.  It is not clear where 9.75 comes from but it would appear that they have added standard deviations instead of variances and made an arithmetic error
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3. For a certain breed of dog, the weights of the males are normally distributed with mean 40 kg
and standard deviation 2·5 kg. The weights of the females are normally distributed with mean
32 kg and standard deviation 1·5 kg.


(a)	 Calculate the upper quartile of the weights of male dogs of this breed.	 [2]


(b)	 A random selection is made of 3 males and 2 females of the breed.
Calculate the probability that


(i)	 the combined weight of the 5 dogs exceeds 185 kg,


(ii)	 the combined weight of the 3 males is less than twice the combined weight of the 2 
females.	 [12]
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   Required probability = 0.8621 – 0.0139 


                                     = 0.848 


An appropriate comment, eg 


The test is unlikely to detect small differences.  


This is a very high error probability. 
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FT probabilities greater than 0.5 












Sticky Note

They are making no valid attempt to find the probability that H0 is accepted if the difference of means is 0.5












Sticky Note

They realise that they have to evaluate a two sided probability but they fail to realise that the two sides give different answers so that doubling gives the wrong answer












Sticky Note

They Ignore the modulus signs and therefore fail to realise that a two sided probability has to be calculated
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4. The independent random variables X, Y are such that X is N(µx, 1·52) and Y is N(µy, 2·52).
In order to test the hypotheses


H0 : µx = µy   ;   H1 : µx ≠ µy


a random sample of size 8 is taken from the distribution of X and a random sample of size 12 
is taken from the distribution of Y. The means of these two samples are denoted by x and y 
respectively. The significance level is to be 10%.


	 (a)	 Determine the critical region in the form                    , where the value of k is to be found.
[5]


(b)	 (i)	 If, in fact, µx – µy = 0·5, find the probability of incorrectly accepting H0.


(ii)	 Comment on your result in (i).	 [9]


	 	  


	


	 	


	 	  
 


	


	 	


	 	


	 	


	


END OF PAPER
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