
Quality of Tests 
Questions 
 
Q1. 
  

Information was collected about accidents on the Seapron bypass. It was found that the  
number of accidents per month could be modelled by a Poisson distribution with mean 2.5 

Following some work on the bypass, the numbers of accidents during a series of 3-month  
periods were recorded. The data were used to test whether or not there was a change in  
the mean number of accidents per month. 

(a)  Stating your hypotheses clearly and using a 5% level of significance, find the 

critical region for this test. You should state the probability in each tail. 
(5) 

(b)  State P(Type I error) using this test. 

(1) 

Data from the series of 3-month periods are recorded for 2 years. 

(c)  Find the probability that at least 2 of these 3-month periods give a significant result. 

(3) 

Given that the number of accidents per month on the bypass, after the work is completed,  
is actually 2.1 per month, 

(d)  find P(Type II error) for the test in part (a) 

(3) 

  

(Total for question = 12 marks) 
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Q2. 
  

Sam and Tessa are testing a spinner to see if the probability, p, of it landing on red is less 

than . They both use a 10% significance level.  

Sam decides to spin the spinner 20 times and record the number of times it lands on red. 

(a)   Find the critical region for Sam's test. 

(2) 

(b)   Write down the size of Sam's test. 

(1) 

Tessa decides to spin the spinner until it lands on red and she records the number of spins. 

 
(c)   Find the critical region for Tessa's test. 

(6) 

(d)   Find the size of Tessa's test. 

(1) 

(e)   (i)   Show that the power function for Sam's test is given by 

(1 – p)19 (1 + 19p) 

(ii)  Find the power function for Tessa's test. 
(4) 

(f)   With reference to parts (b), (d) and (e), state, giving your reasons, whether you would 
recommend Sam's test or Tessa's test when p = 0.15 

(4) 

  

(Total for question = 18 marks) 
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Q3. 
  

The number of customers entering Jeff's supermarket each morning follows a Poisson 
distribution. 

Past information shows that customers enter at an average rate of 2 every 5 minutes. 

Using this information, 

(a)  (i)  find the probability that exactly 26 customers enter Jeff's supermarket during a 

randomly selected 1-hour period one morning, 
(2) 

(ii)  find the probability that at least 21 customers enter Jeff's supermarket during a 
randomly selected 1-hour period one morning. 

(2) 

A rival supermarket is opened nearby. Following its opening, the number of customers  
entering Jeff's supermarket over a randomly selected 40-minute period is found to be 10 

(b)  Test, at the 5% significance level, whether or not there is evidence of a decrease in 

the rate of customers entering Jeff's supermarket. State your hypotheses clearly. 
(4) 

A further randomly selected 20-minute period is observed and the hypothesis test is 
repeated.  
Given that the true rate of customers entering Jeff's supermarket is now 1 every 5 minutes, 

(c)  calculate the probability of a Type II error. 

(5) 

  

(Total for question = 13 marks) 
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Q4. 
  

The number of accidents per year in Daftstown follows a Poisson distribution with mean λ. 
The value of λ has previously been 6 but Jonty claims that since the Council increased the 
speed limit, the value of λ has increased. 

Jonty records the number of accidents in Daftstown in the first year after the speed limit was 
increased. He plans to test, at the 5% significance level, whether or not there is evidence of 
an increase in the mean number of accidents in Daftstown per year. 

(a)  Stating your hypotheses clearly, calculate the probability of a Type I error for this test. 

(4) 

Given that there were 9 accidents in the first year after the speed limit was increased, 

(b)  state, giving a reason, whether or not there is evidence to support Jonty's claim. 

(2) 

(c)  Given that the value of λ has actually increased to 8, calculate the probability of drawing 
the conclusion, using this test, that the number of accidents per year in Daftstown has not 
increased. 

(2) 
(Total for question = 8 marks) 

  

 
Q5. 
  

A manufacturer has a machine that produces lollipop sticks.  
The length of a lollipop stick produced by the machine is normally distributed with unknown 
mean μ and standard deviation 0.2 

Farhan believes that the machine is not working properly and the mean length of the lollipop 
sticks has decreased.  
He takes a random sample of size n to test, at the 1% level of significance, the hypotheses 

H0: μ = 15        H1: μ < 15 

(a)  Write down the size of this test. 

(1) 

Given that the actual value of μ is 14.9 

(b)  (i)  calculate the minimum value of n such that the probability of a Type II error is less 
than 0.05  
Show your working clearly. 

(6) 
(ii)  Farhan uses the same sample size, n, but now carries out the test at a 5% level of 
significance. Without doing any further calculations, state how this would affect the 
probability of a Type II error. 

(1) 
(Total for question = 8 marks) 
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Mark Scheme – Quality of Tests 
 
Q1. 
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Q2. 
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Q3. 
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