
Confidence Intervals and Tests Using t - Distribution 

 
Questions 
 
 
Q1. 
  

A doctor believes that a four-week exercise programme can reduce the resting heart rate of 
her patients. She takes a random sample of 7 patients and records their resting heart rate 
before the exercise programme and again after the exercise programme. 

 

(a)  Using a 5% level of significance, carry out an appropriate test of the doctor's belief.  
       You should state your hypotheses, test statistic and critical value. 

(7) 

(b)  State the assumption made about the resting heart rates that was required to carry out 
the test. 

(1) 

  

(Total for question = 8 marks) 

  

 
 
 
Q2. 
  

A machine is set to fill pots with yoghurt such that the mean weight of yoghurt in a pot is 505 
grams. 

To check that the machine is working properly, a random sample of 8 pots is selected.  
The weight of yoghurt, in grams, in each pot is as follows 

508    510    500    500    498    503    508    505 

Given that the weights of the yoghurt delivered by the machine follow a normal  
distribution with standard deviation 5.4 grams, 

(a)  find a 95% confidence interval for the mean weight, μ grams, of yoghurt in a pot. 

Give your answers to 2 decimal places. 
(4) 
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(b)  Comment on whether or not the machine is working properly, giving a reason for your 
answer. 

(1) 

(c)  State the probability that a 95% confidence interval for μ will not contain μ grams. 

(1) 

(d)  Without carrying out any further calculations, explain the changes, if any, that would 
need to be made in calculating the confidence interval in part (a)  if the standard deviation 
was unknown. Give a reason for your answer.  
You may assume that the weights of the yoghurt delivered by the machine still follow a 
normal distribution. 

(2) 

  

(Total for question = 8 marks) 

  

 
 
 
Q3. 
  

Jemima makes jam to sell in a local shop. The jam is sold in jars and the weight of jam  
in a jar is normally distributed. 

Jemima takes a random sample of 8 of her jars of jam and weighs the contents of each  
jar, x grams. Her results are summarised as follows 

 

(a)  Calculate a 95% confidence interval for the mean weight of jam in a jar. 

(5) 

The labels on the jars state that the average contents weigh 440 grams. 

(b)  State, giving a reason, whether or not Jemima should be concerned about the labels on 
her jars of jam. 

(1) 

  

(Total for question = 6 marks) 
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Q4. 
  

A company manufactures bolts. The diameter of the bolts follows a normal distribution  
with a mean diameter of 5 mm. 

Stan believes that the mean diameter of the bolts is less than 5 mm. He takes a random  
sample of 10 bolts and measures their diameters. He calculates some statistics but spills  
ink on his work before completing them. The only information he has left is as follows 

 

Stating your hypotheses clearly, test, at the 5% level of significance, whether or not Stan's  
belief is supported. 

(9) 

  

(Total for question = 9 marks) 

  

 
 
Q5. 
  

Jamland and Goodjam are two suppliers of jars of jam. The weights of the jars of jam 
produced by each supplier can be assumed to be normally distributed with unknown, but 
equal, variances. A random sample of 20 jars of jam is taken from those supplied by 
Jamland. 

Based on this sample, the 95% confidence interval for the mean weight of a jar of Jamland 
jam, in grams, is 

[ 492,    507 ] 

A random sample of 10 jars of jam is selected from those supplied by Goodjam. The weight 
of each jar of Goodjam jam, y grams, is recorded. The results are summarised as follows 

 

Find a 90% confidence interval for the value by which the mean weight of a jar of jam 
supplied by Jamland exceeds the mean weight of a jar of jam supplied by Goodjam. 

(11) 

  

(Total for question = 11 marks) 
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Q6. 

  

A new employee, Kim, joins an existing employee, Jiang, to work in the quality control  
department of a company producing steel rods.  
Each day a random sample of rods is taken, their lengths measured and a 95% confidence  
interval for the mean length of the rods, in metres, is calculated. It is assumed that the  
lengths of the rods produced are normally distributed. 

Kim took a random sample of 25 rods and used the t distribution to obtain a 95%  
confidence interval of (1.193, 1.367) for the mean length of the rods.  
Jiang commented that this interval was a little wider than usual and explained that they  
usually assume that the standard deviation does not change and can be taken as 0.175 
metres. 

(a)  Test, at the 10% level of significance, whether or not Kim's sample suggests that the  
        standard deviation is different from 0.175 metres. State your hypotheses clearly. 

(9) 

Using Kim's sample and the normal distribution with a standard deviation of 0.175 metres, 

(b)  find a 95% confidence interval for the mean length of the rods. 

(3) 

  

(Total for question = 12 marks) 

  

 
Q7. 
  

The times, x seconds, taken by the competitors in the 100m freestyle events at a school 
swimming gala are recorded. The following statistics are obtained from the data. 

 

Following the gala, a mother claims that girls are faster swimmers than boys. Assuming that 
the times taken by the competitors are two independent random samples from normal 
distributions, 

(a)   test, at the 10% level of significance, whether or not the variances of the two 
distributions are the same. State your hypotheses clearly. 

(7) 

(b)   Stating your hypotheses clearly, test the mother's claim. Use a 5% level of significance. 

(6) 

  

(Total for question = 13 marks) 
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Q8. 
  

Alexa believes that students are equally likely to achieve the same percentage score on 
each of  
two tests, paper I and paper II. She randomly selects 8 students and gives them each paper 
I  
and paper II. The percentage scores for each paper are recorded. 

The following paired data are collected. 

 

Test, at the 1% significance level, whether or not there is evidence to support Alexa's belief.  
State your hypotheses clearly and show your working. 

(7) 

  

(Total for question = 7 marks) 

  

 
Q9. 
  

The times taken by children to run 150m are normally distributed. The times taken, x 
seconds, by a random sample of 9 boys and an independent random sample of 6 girls are 
recorded. The following statistics are obtained. 

 

(a)  Test, at the 10% level of significance, whether or not the variances of the two 
distributions are equal. State your hypotheses clearly. 

(7) 

The Headteacher claims that the mean time taken for the girls is more than 5 seconds 
greater than the mean time taken for the boys. 

(b)  Stating your hypotheses clearly, test the Headteacher's claim. Use a 1% level of 
significance and show your working clearly. 

(7) 

  

(Total for question = 14 marks) 
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Mark Scheme 

 
Q1. 
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Q2. 
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Q3. 
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Q4. 
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Q5. 
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Q6. 
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Q7. 
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Q8. 
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Q9. 
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