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Q1.          A company manufactures components for the motor industry. The components are designed 
to have a length of 135.0 mm. Each day a technician takes a random sample of components and 
calculates a 95% confidence interval for the mean length. 

(a)     On a particular Monday the technician takes a sample of nine components. Their lengths, in 
millimetres, are as follows. 

135.1     135.7     134.9     135.2     136.3     135.7     135.9     136.0     135.6 

Assuming the lengths of components produced on this Monday may be modelled by a 
normal distribution with standard deviation 0.42, calculate a 95% confidence interval for 
the mean length. Give your answer to an appropriate degree of accuracy. 

(6) 
 
 
 

(b)     On a particular Friday a random sample of 60 components had a mean length of 135.8 mm 
and a standard deviation of 3.9 mm. Calculate a 95% confidence interval for the mean 
length of components produced on this Friday. 

(2) 
 
 
 

(c)     The company overhauls all machines when the confidence interval calculated does not 

contain 135.0 mm. State whether increasing the sample size, n, is likely to increase, 

decrease or leave unaltered: 

(i)      the width of the confidence interval; 
(1) 

(ii)     the frequency of machine overhauls, explaining your answer. 
(2) 

 
 
 

(d)     Using your results in parts (a) and (b) as an example, or otherwise, explain why it is possible 
that production on a day when the confidence interval does not contain 135.0 mm will 
sometimes be more satisfactory than production on a day when the confidence interval 
does contain 135.0 mm. 

(2) 
(Total 13 marks) 
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Q2.          A health food co-operative imports a large quantity of dates and packs them into plastic 
bags labelled 500 grams. George, a Consumer Protection Officer, checked a random sample of the bags and 
found the weights, in grams, of the contents were as follows. 

          497    501    486    502    492   508    489    494 

(a)     Assuming that weights follow a normal distribution, calculate, for the mean weight of 
contents of all the bags: 

(i)      a 95% confidence interval; 
(8) 

(ii)     an 80% confidence interval. 
(2) 

 
 

(b)     George is uncertain what conclusion to draw and so decides to start again by taking a much 
larger sample of the bags. He takes a random sample of 95 bags and finds they have a mean 
weight of 499.6 grams and a standard deviation of 9.3 grams. 

Use this larger sample to calculate a 90% confidence interval for the mean weight of 
contents of all the bags. 

(4) 
 
 
 

(c)     The health food co-operative also imports raisins. George intends to take a random sample 
of 500 gram packets of raisins, weigh the contents and use the results to calculate an 80% 

and a 95% confidence interval for the mean weight, μ, of the contents of all the 
co-operative’s packets of raisins. 

(i)      Find the probability that: 

(A)     the 80% confidence interval contains μ. 
(1) 

(B)     the 95% confidence interval contains u but the 80% confidence interval 
does not. 

(2) 
 
 
 

(ii)     Instead of calculating both confidence intervals from the same sample, George now 
decides to calculate the 95% confidence interval from one sample and the 80% 
confidence interval from a second independent random sample. Find the probability 
that the 95% confidence interval contains u but the 80% confidence interval does 
not. 

(2) 
(Total 19 marks) 
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 Q3.          A health food co-operative imports a large quantity of dates and packs them into plastic bags 
labelled 500 grams. Georgina, a Consumer Protection Officer, checked a random sample of 95 
bags and found the contents had a mean weight of 498.6 grams, and a standard deviation of 9.3 
grams. 

(a)     Assuming that weights follow a normal distribution, calculate, for the mean weight of 
contents of all the bags: 

(i)      a 95% confidence interval; 
(4) 

(ii)     an 80% confidence interval. 
(2) 

 
 
 

(b)     The health food co-operative also imports raisins. Georgina intends to take a random 
sample of 500 gram packets of raisins, weigh the contents and use the results to calculate 

an 80% and a 95% confidence interval for the mean weight, μ, of the contents of all the 

co-operative’s packets of raisins. 

(i)      Find the probability that: 

(A)     the 80% confidence interval contains μ; 
(1) 

(B)     the 95% confidence interval contains μ but the 80% confidence interval does 

not. 
(2) 

 
 
 

(ii)     Instead of calculating both confidence intervals from the same sample, Georgina now 
decides to calculate the 95% confidence interval from one sample and the 80% 
confidence interval from a second independent random sample. Find the probability 

that the 95% confidence interval contains μ but the 80% confidence interval does 

not. 
(2) 

(Total 11 marks) 

  
 
Q4.          Explain the difference between a parameter and a statistic. 

(Total 3 marks) 
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