
Poisson Distributions 

Questions 
 
 
Q1. 
  

A call centre routes incoming telephone calls to agents who have specialist knowledge to 
deal with the call. The probability of a caller, chosen at random, being connected to the 
wrong agent is p. 

The probability of at least 1 call in 5 consecutive calls being connected to the wrong agent is 
0.049 

The call centre receives 1000 calls each day. 

(a)   Find the mean and variance of the number of wrongly connected calls a day. 

(7) 

(b)   Use a Poisson approximation to find, to 3 decimal places, the probability that more than 
6 calls each day are connected to the wrong agent. 

(2) 

(c)   Explain why the approximation used in part (b) is valid. 

(2) 

The probability that more than 6 calls each day are connected to the wrong agent using the 
binomial distribution is 0.8711 to 4 decimal places. 

(d)   Comment on the accuracy of your answer in part (b) 

(1) 

  

(Total for question = 12 marks) 
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Q2. 
  

A chocolate manufacturer places special tokens in 2% of the bars it produces so that each  
bar contains at most one token. Anyone who collects 3 of these tokens can claim a prize. 

Andreia buys a box of 40 bars of the chocolate. 

(a)  Find the probability that Andreia can claim a prize. 

(2) 

Barney intends to buy bars of the chocolate, one at a time, until he can claim a prize. 

(b)  Find the probability that Barney can claim a prize when he buys his 40th bar of 
chocolate. 

(3) 

(c)  Find the expected number of bars that Barney must buy to claim a prize. 

(1) 

  

(Total for question = 6 marks) 

  

 
Q3. 
  

A plumbing company receives call-outs during the working day at an average rate of 2.4 per 
hour. 

(a)  Find the probability that the company receives exactly 7 call-outs in a randomly 

selected 3-hour period of a working day 
(2) 

The company has enough staff to respond to 28 call-outs in an 8-hour working day. 

(b)  Show that the probability that the company receives more than 28 call-outs in a 

randomly selected 8-hour working day is 0.022 to 3 decimal places. 
(2) 

In a random sample of 100 working days each of 8 hours, 

(c)  (i)  find the expected number of days that the company receives more than 

28 call-outs, 
(1) 

(ii)  find the standard deviation of the number of days that the company receives more 
than 28 call-outs, 

(2) 
(iii)  use a Poisson approximation to estimate the probability that the company receives 

more than 28 call-outs on at least 6 of these days. 
(3) 

  

(Total for question = 10 marks) 
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Q4. 
  

The discrete random variables W, X and Y are distributed as follows 

 

(a)  Explain whether or not Po(4) would be a good approximation to B(10, 0.4) 

(1) 

(b)  State the assumption required for X + Y to be distributed as Po(7) 

(1) 

Given the assumption in part (b) holds, 

(c)  find P(X + Y < Var(W)) 

(2) 

  

(Total for question = 4 marks) 

Q5. 

Two car hire companies hire cars independently of each other. 

Car Hire A hires cars at a rate of 2.6 cars per hour. 

Car Hire B hires cars at a rate of 1.2 cars per hour. 

(a)   In a 1 hour period, find the probability that each company hires exactly 2 cars. 

(2) 

(b)   In a 1 hour period, find the probability that the total number of cars hired by the two 
companies is 3 

(2) 

(c)   In a 2 hour period, find the probability that the total number of cars hired by the two 
companies is less than 9 

(2) 

On average, 1 in 250 new cars produced at a factory has a defect. 

In a random sample of 600 new cars produced at the factory, 

(d)   (i)   find the mean of the number of cars with a defect, 

(ii)  find the variance of the number of cars with a defect. 
(2) 

(e)   (i)   Use a Poisson approximation to find the probability that no more than 4 of the cars 
in the sample have a defect. 

(ii)  Give a reason to support the use of a Poisson approximation. 
(2) 

(Total for question = 10 marks) 
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Mark Scheme – Poisson Distributions 
 
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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