
  

 

TOPIC TEST 

AS and A-level 
MATHS 
Hypothesis tests 

 
 
Specification content coverage: O1, O2 

 
 
 

In this test you will be assessed on your ability to: 
• understand and apply the language of statistical hypothesis testing, developed through a 

binomial model 
• conduct a statistical hypothesis test for the proportion in the binomial distribution and interpret 

the results in context 
• understand that a sample is being used to make an inference about the population and 

appreciate what the significance level represents. 

 
The test comprises two sections. The questions in section A will test you on the basics of the topic. 
Those in section B require a bit more thinking.  
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Section A: The basics 

 
1 (a)  The random variable X has a binomial distribution with n = 50. The value of the 

binomial probability, p, is unknown. 

Carly decides to conduct a hypothesis test at the 5% significance level to 
investigate whether the value of p is less than 0.4 

State suitable null and alternative hypotheses for her test. 

       [2 marks] 
 
1 (b)  Explain what a significance level of 5% means. 

       [2 marks] 
 
1 (c)  Carly then carries out an experiment to observe a value of X. The observed value 

is 14.  

Find the probability P(X ≤ 14), assuming that the value of p is 0.4. 

       [1 mark] 
 
1 (d)  Explain whether or not your answer to 1 (c) is statistically significant in the context 

of the hypothesis test. 

       [2 marks] 
 
1 (e)  Identify the critical region and the acceptance region for the hypothesis test 

performed in 1 (a) to 1 (d). 

       [3 marks] 
 
1 (f)  Explain in full the term ‘test statistic’, and identify the test statistic for the 

hypothesis test of questions 1 (a) to 1 (d). 

       [3 marks] 
 
2   Explain what is meant by a ‘p-value’ in the context of a hypothesis test. 

       [2 marks] 
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Section B: A bit more thinking 

 
3 (a)  Freya and Alex, are investigating the proportion, p, of households in Ilkley that buy 

more wholemeal bread than white bread.  

A national report says that 11% of the households in the country buy more 
wholemeal bread than white bread. 

Freya and Alex survey 35 households in Ilkley and find that 10 of them buy more 
wholemeal than white bread. 

Alex says that this shows that p is approximately 29%.  

Explain why Alex’s statement may not be correct. 

       [1 mark] 
 
3 (b)  Conduct a hypothesis test at the 1% significance level to investigate whether the 

proportion of households in Ilkley buying more wholemeal bread than white bread 
differs from the national proportion of 11%. 
State your hypotheses clearly and interpret your conclusion in context. 

       [10 marks] 
 
3 (c) (i) State the probability distribution you used in your hypothesis test in 3 (b). 

       [1 mark] 
 
3 (c) (ii) Hence explain what assumption must be made about the 35 households surveyed 

for this hypothesis test to be valid. 

       [2 mark] 
 
3 (d)  Hence explain how the sample of 35 households should have been selected for 

your test to be valid. 

       [1 mark] 
  
3 (e)  Explain why the true significance level of your test is unlikely to be exactly 1%. 

       [2 mark] 
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