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let’s expand the MGF: 
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This will be a paired sample sign test. 
    there is no preference of car 
    car A is preferred by the majority of drivers. 
Signs are:                             
 

Under   , the number,  , of   signs is distributed  (   
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and  (   )                 
so 9 is within the 10% tail and we conclude that there is significant evidence to suggest that 
drivers generally prefer car A. 
 
 
 
 

 
 

 
       , so 

  
 

  
 

 
 

 (
 

 
 )  

 

 
 ( ) 

 
 

 
∫  

 

  

 

 

    

 
 

  
[
  

 
]
 

 

 

   

So 
 

 
  is an unbiased estimator for   
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    the two samples come from populations with identical distributions 
    the population of students who passed A level Maths have a higher median mark 
 
Putting all the marks in rank order: 

17 21 27 28 34 35 37 39 41 45 47 54 55 59 64 66 75 78 86 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

Y Y X Y X Y Y X X X X Y X X Y X X X X 

 
Sum of Y ranks   , and  (     )               . 
We take the smaller, i.e.   . 
Qu. suggests using Normal approx. (although m, n should be greater than 10) 
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So  (∑      )   (
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      . 
There is significant evidence that students with A level Maths score higher marks than others. 
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  and   cannot be independent otherwise    (   ) would be   
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Defining variables in the obvious way, the number of rolls up to and including when the red 
die shows a 6 is         
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Required probability is the coefficient of the     term 
The relevant term is  
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and probability is 
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