
  

 

TOPIC TEST 

AS and A- level 
FURTHER MATHS 
Poisson 

 
 
Specification content coverage: SB1 to SB5 

 

 
In this test you will be assessed on: 
• the Poisson formula and calculating Poisson probabilities using the formula or an equivalent 

calculator function 
• knowing the mean, variance and standard deviation of a Poisson distribution 
• the distribution of the sum of independent Poisson distributions 
• formulating hypotheses and carrying out a hypothesis test of a population mean from a single 

observation from a Poisson distribution. 

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 factory machine breaks down at a rate of two breakdowns per month. 

 
1 (a)  Give two reasons why a Poisson distribution may be a suitable model for the 

number of breakdowns. 
       [2 marks] 

 
1 (b)  Find the probability that in 1 month the machine breaks down exactly 5 times. 

       [2 marks] 
 
1 (c)  Find the probability that in 1 month the machine breaks down less than 3 times. 

       [2 marks] 
 
2   The number of cars passing through a set of traffic lights in a given hour can be 

modelled using a Poisson distribution with a standard deviation of 12. 

       [1 mark] 
 
2 (a)  What is the mean of the distribution? 

       [1 mark] 
 
2 (b)  Find the probability of exactly 3 cars passing through the set of traffic lights in a 

one minute interval. 

       [3 marks] 
 
2 (c)  What is the expected number of cars passing through the set of traffic lights in a 

30 second interval? 

       [1 mark] 
 
2 (d)  Find the probability of between 2 and 4 cars inclusive passing through the set of 

traffic lights in a 30 second interval. 

       [3 marks] 
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Section B: A bit more thinking 
 
3   Visitors arrive at random at a library at a rate of 3 people per hour. 

 
3 (a)  Find the probability during a 90 minute period the number of visitors is exactly 4. 

       [3 marks] 
 
3 (b)  Find the probability during a 90 minute period the number of visitors is at least 5. 

       [2 marks] 
 
3 (c)  A visitor arrives at 3pm.  

Find the probability the next visitor arrives before 3.20pm.  

       [3 marks] 
 
3 (d)  The probability of more than n visitors arriving within one hour is less than 0.05.  

Find the smallest possible value of n.  

       [3 marks] 
 
4   A video website has videos viewed at a rate of 9 views per minute. In one 

particular minute, 15 videos are viewed. The website’s owners claim the mean 
number of visits has increased. 

Stating your hypotheses clearly, and using a 5% level of significance, test whether 
or not the owner’s claim can be justified. 

       [7 marks] 
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