
Exercise 8A 
 

1. A Factory produces lengths of rope for use in boatyards. The breaking strength in kilograms 
for a random sample of 14 lengths  of rope were as follows: 

134 136 139 143 136 129 137 
130 138 134 145 141 136 139 

Test the hypothesis that the median breaking strength of all the ropes is 135kg against the 
manufacturers claim that the median breaking strength is greater than 135kg. Use the sign 
test with a 5% level of significance. 
 
 

2. Twenty-five subjects undergoing a test in a controlled laboratory experiment were recorded 
as having the following reaction times (seconds) to a particular stimulus:  

6.5 3.4  5.6  6.9  7.1  4.9  12.9  7.8  2.4  2.8  15.3  3.7 
 7.8 2.4  2.8  3.7  4.9  14.0  6.5  22.8  6.9  7.4  3.1  1.9

  19.5 

Carry out a sign test at the 5% significance level, to test the hypothesis that the median 
reaction time for the population from which the subjects were drawn is 7.4 seconds. 

 

 

3. A psychologist carried out an experiment to find how many six letter words 24 randomly 
chosen students can recall from a list  of 20 such words. 
The results were: 

12  14  15  8  7  10 
11  15  17  18  14  15 
7  9  10  11  13  13 
15  16  12  14  8  12 

 
From previous experiments, it is known that the median number remembered for the 
population as a whole is 15. Test at the 1% significance level, the hypothesis that students 
have a lower median recall value than the population as a whole. Use a sign test 
 
 

4.  A maze is devised and, after many trials on adult participants, it is found that the median 
length of time to solve the maze is 7.4 seconds. A group of 9 children was then asked to 
attempt the maze and their times to completion were: 

6.1  9.0  8.3  9.4  5.8  8.1  7.6  9.2  10.0 seconds 
Use a sign test, at the 5% significance level, to test the hypothesis that children take longer 
to do the maze than adults. 
 
 

5. A company devises a trial to determine whether members of the public prefer a sunflower 
oil based spread to one based on olive oil. Out of the 30 people involved in this trial, only 10 
preferred the olive oil based spread, the rest preferring the sunflower oil  spread. 
Carry out a sign test, at the 5% significance level, to determine whether there is a significant 
preference for the sunflower oil based spread. 



6. An ice cream manufacturer is considering introducing a new flavour cornet and asks a panel 
of 12 tasters for their opinion of the flavour. The scores were given out of a maximum of 
100 

Taster Score  Taster Score 
 A  88   L  51 
B  94   M  47 
 C  79   N  33 
 D  56   O  55 
 E  67   P  68 
F  53   Q  83 
G  66   R  62 
H  79   S  61 
 I  83   T  78 
 J  59   U  90 

K  76    
a. The median flavour score given by all tasters for the original cornet was 52. Carry 

out a sign test at the 1% significance level to determine whether the tasters prefer 
the new flavour to the original flavour 

b. If you had been asked to test whether the original flavour was preferred to the new 
flavour, explain why you would not have  
 needed to use the binomial distribution 

 
 

7.  A motoring correspondent assesses the relative merits of two similarly-priced cars, A and B, 
by comparing 32 common features. Her results reveal 21 '+ signs' indicating these features 
are better on A, nine '- signs' indicating these features are better on B and two 'zeros' 
indicating no difference. 

a. Use binomial tables to investigate at the 5% level of significance, the claim that A is a 
better car 

b. State two assumptions that you have made in reaching your conclusion to part (a) 
 
 

8. It is claimed that adults in the UK visit the cinema on average more than 12 times per year. 
A sample of 30 adults in the UK  contained 23 who had visited the cinema more than 12 
times in the last year and 7 who had visited the cinema less than 12  times in the last year. 

a. Use a suitable distribution-free test to investigate the claim at the 1% significance 
level 

b. How would your conclusion be affected if you were given the following pieces of 
information. 
 

Answer each part separately 

i. The number of cinema visits does not follow a normal distribution 
ii. The distribution of the number of cinema visits is not symmetrical 

iii. The data was gathered by interviewing adults as they left the cinema 
 

  


