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Question 1 
 

 
 
Student Response 
 

 
 
 
 
Commentary 
 
Question 1 was done well by most candidates. The solution selected exhibits a common 
error, which was to only find one value of  χ²crit , usually the upper one. For this two tail test, 
the lower value was required, since the value of χ²calc falls below it and the null hypothesis, 
H0, is rejected, showing evidence that the headmaster’s belief is incorrect. Conclusions for 
hypothesis tests in this unit, as in others, should be given in context. 
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Question 2 
 

 
Student response 
 
 

 
 
Commentary 
 
In part (a) of this question, the candidate, like numerous others, multiplied the mean 
by 4 rather than the variance. The question states that the mean is four times the 
variance. Hence the mark for knowing the values of the mean and the variance was 
earned (both of which are in the formula booklet), but not the method mark for 
forming the equation, nor the accuracy mark for solving it. 
 
In part (b) the candidate shows understanding of conditional probability and the ‘no memory’ 
property of the geometric distribution, earning both method marks He also demonstrates 
knowledge of the result P(X>r) = qr for the geometric distribution. This earns him an accuracy 
mark, on a follow through basis, from his incorrect answer to part (a). 
 
In part (b) many candidates were not aware of some, or all, of these points. 
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Question 3 
 

 
 
Student Response 
 

 



 
 
 
Commentary 
 
On this question, many candidates performed a two-sample t-test instead of a paired t-test as 
the question demanded. This candidate produced a complete solution to the whole question. 
He stated his hypotheses correctly, calculated the test statistic correctly, used the 
appropriate number of degrees of freedom and the corresponding correct critical value and 
produced a full conclusion, in context. 
 
In part (b) he gained both marks, which was rarely the case. Many candidates pointed out 
that the samples needed to be random. Few, however, said that the differences must be 
normally distributed. It is possible for the marks in both written and practical exams to be 
normally distributed and the differences not to be normally distributed. Consider, for example, 
the case where written mark = practical mark ± constant. 
 

 
 
 
 
 
 
 
 
 



Mark Scheme 
 

 
 
 
 
 



MS04 
Question 4 
 

 
 
 
Student Response 
 

 



 
 
Commentary 
 
As this is not a paper in pure mathematics, a more informal treatment of infinite 
integrals than this candidate offered, would still earn the first 4 marks in part (a). 
 

In part (b)(i) the question asks for the value of 
a
1

 and an expression, which was not 

evaluated, lost a mark.  A number of candidates made this error. 
 
Part (b)(ii) requires knowledge of the cumulative distribution function (cdf), or integration of 
the probability density function, of the exponential distribution. The cdf is specifically 
mentioned in the specification. 
 
Like many, this candidate was not able to do the conditional probability in part (b)(iii). 
 
Either e-0.016×100 ÷ e-0.016×80  or simply e-0.016×20 (‘no memory’ property) will suffice.  
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Question 5 
 

 
Student Response 
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Commentary 
 
This question produced high marks for most candidates. A number of errors caused a 
few marks to be lost for some candidates. 
 
In this example the candidate does not combine the last two classes, in order that 
expected frequencies are more than 5 in each case. Some errors also occur in the 
values he adds to give χ²calc. By not combining classes, his degrees of freedom are 
incorrect, but he can still earn follow through marks for his critical value and 
conclusion.    
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Question 6  
 

 
Student Response (below) 
 



 
Commentary  
 
The response of this candidate is fairly typical of many candidates. 
 
Part (a) is done well. 
 
In part (b)(i) the result that variance of differences is the sum of the variances was not known. 

Neither was the result Relative Efficiency of T1 with respect to T2 = 
)(
)(

1

2

TVar
TVar

. 

 
In part (b)(ii) one mark was earned for saying that T1 was more efficient as it had the smaller 
variance. In order to earn both marks, however, it was necessary to say that the value 
calculated in part (b)(i) was > 1, hence T1 was preferred.   
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Question 7 
 

 
 
 
Student Response 
 

 
 
 
 



 
Commentary 
 
Weak candidates were only able to score the first two marks in part (a) and possibly obtain 
critical values of F in part (b)(i). 
 
Even candidates who knew what to do got into some tangles with reciprocals and their lower 
and/or upper critical values were inaccurate. 
 
Very few were able to come to the correct conclusion that since 1 ∈  confidence interval, then 
the suggestion that the weights of eggs laid by free-range hens were more variable than the 
weights of eggs laid by battery hens should be rejected. 
 
This candidate shows admirable clarity and presentation of his argument. 
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