
  

 

TOPIC TEST 

AS  
MATHS 
Probability and binomial distribution 

 
 
Specification content coverage: M1, N1 

 

 
In this test you will be assessed on: 
• understanding and using mutually exclusive and independent events when calculating 

probabilities 
• linking discrete and continuous distributions 
• understanding and using simple, discrete probability distributions, including the binomial 

distribution, as model 
• using a calculator to find probabilities using the binomial 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.  

www.m
ym

athscloud.com

https://mymathscloud.com


 

 
Section A: The basics 

 
1   Determine which of the following statements is most true for the event  

  ‘A student passes both AS Maths exam papers’ 
 
Circle your answer. 

 
Independent and 
mutually exclusive 

Independent and 
not mutually 

exclusive  

Not independent 
and mutually 

exclusive 

Not independent 
and not mutually 

exclusive 

       [1 mark] 
 
2   ( )AP  = 0.2 and ( )BP = 0.4.  

Given that they are independent but not mutually exclusive find: 
 
2 (a)  ( )A′P  

       [1 mark] 
 
2 (b)  ( )A B∩P  

       [1 mark] 
 
2 (c)  ( )A B∪P  

       [2 marks] 
 
3   The probability that a student is late for a lesson can be modelled using a binomial 

distribution. The probability that a student is late for a lesson is 0.05.  
 
3 (a)  State an assumption that is made about students being late and suggest why this 

might this not be the case in this context. 
       [2 marks] 

 
3 (b)  Find the probability that in a class of 20 students, 3 students will be late. 

Fully justify your answer. 

       [1 mark] 
 
3 (c)  The teacher will not start a new topic if more than 4 students are missing. 

Find the probability that the teacher does not start a new topic. 

Fully justify your answer. 

       [2 marks] 
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4   The two-way table shows the breakdown of employees in a company. Senior 

managers and employees are mutually exclusive categories.  
 
 Non-management staff Senior managers Total 
Male 130 15 145 
Female 122 3 125 
Total 252 18 270 

 

 
4 (a)  Find the probability that an employee is female. 

       [1 mark] 
 
4 (b)  Find the probability that an employee is male and a senior manager. 

       [1 mark] 
 
4 (c)  Determine whether an employee being female and being a senior manager is 

independent. 

       [2 marks] 
 
4 (d)  Comment on gender equality at the company. 

       [1 mark] 
 
5   A festival decides that it will allocate tickets based on a lottery system, rather than 

a first come first served basis, to deter ticket touts exploiting their event.  

The festival has set 3 deadlines with a fixed number of applications and tickets for 
each deadline.  

The chance of getting a ticket reduces for each deadline: 0.8, 0.6 and 0.3 
respectively. 
Three friends apply and each one ends up with a different deadline. 

 
5 (a)  Find the probability that all 3 friends get tickets. 

       [2 marks] 
 
5 (b)  Find the probability that exactly 2 of the friends get tickets. 

       [3 marks] 
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Section B: A bit more thinking 

 
6   The probability for the number of days in a week that Ahmed’s mobile phone 

battery runs out before the end of the day is modelled in the table. 
 
Number of days  5 4 3 2 1 0 

Probability 0.04 0.02 x 0.19 0.21 2x 
 

 
6 (a)  Find x. 

       [2 marks] 
 
6 (b)  Ahmed decides that if his mobile phone battery runs out more than once per week, 

over the next 3 weeks, he will replace the battery.  

Assuming independence, work out the probability that Ahmed will replace the 
battery in his mobile phone. 

       [3 marks] 
 
7   Lisa is part of the Maths club at college. This means that on Tuesdays, she gets to 

the college canteen 30 minutes after the start of the lunch break.  

She notices noticed that the probability that there are any chips left by the time she 
gets to the canteen on a Tuesday is 30%.  

She always has chips when they are available. 

 
7 (a)  By selecting and using an appropriate probability distribution, find the probability 

that Lisa will have chips on a Tuesday between 2 and 5 times in a term of 14 
weeks. 

Fully justify your answer. 

       [4 marks] 
 
7 (b)  Find the number of Tuesdays that Lisa will have chips on average. 

Fully justify your answer. 

       [2 marks] 
 
7 (c)  One of the weeks Lisa is off for an upper sixth study day.  

Suggest why this would affect the reliability of your model. 

       [1 mark] 
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