
Estimation, Confidence Intervals and Tests Using Normal 

Distribution 

 
 
Questions 
 
Q1. 
  

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) 

(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) 
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Q2. 
  

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) 

  

 
Q3. 
  

Paul takes the company bus to work. According to the bus timetable he should arrive at work 
at 08 31. Paul believes the bus is not reliable and often arrives late. Paul decides to test the 
arrival time of the bus and carries out a survey. He records the values of the random variable 

X = number of minutes after 08 31 when the bus arrives. 

His results are summarised below. 

 

(a)  Calculate unbiased estimates of the mean, μ, and the variance of X. 

(3) 

Using the mean of Paul's sample and given X ~ N(μ, 102) 

(b)  (i)  calculate a 95% confidence interval for the mean arrival time at work for this 
company bus. 

(ii)  State an assumption you made about the values in the sample obtained by Paul. 
(5) 

(c)  Comment on Paul's belief. Justify your answer. 

(2) 
(Total for question = 10 marks) 
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Q4. 
  

The independent random variables X1 and X2 are each distributed B(n, p), where n > 1  
An unbiased estimator for p is given by 

 

where a and b are constants. 

[You may assume that if X1 and X2 are independent then E(X1X2) = E(X1)E(X2)] 

(a)  Show that a + b = 1 

(2) 

(b)  Show that Var(  ) =  

(4) 

(c)  Hence, justifying your answer, determine the value of a and the value of b for which  
has minimum variance. 

(d)  (i)  Show that 2 is a biased estimator for p2 

(ii)  Show that the bias → 0 as n → ∞ 
(5) 

(e)  By considering E[X1(X1 − 1)] find an unbiased estimator for p2 

(3) 

  

(Total for question = 14 marks) 
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Q2. 
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