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Teacher Delivery Guide Statistics 5.02 Discrete Random Variables
	OCR Ref.
	Subject Content
	Stage 1 learners should…
	Stage 2 learners should additionally…

	5.02 Discrete Random Variables

	5.02a
	Probability distributions for general discrete random variables
	a) Understand and be able to use discrete probability distributions.

Includes using and constructing probability distribution tables and functions relating to a given situation involving a discrete random variable.

Any defined non-standard distribution will be finite.

	

	5.02b

	
	b) Understand and be able to calculate the expectation and variance of a discrete random variable.


Includes knowing and being able to use the formulae 

.

[Proof of these results is excluded.]

	

	5.02c
	
	c) Know and be able to use the effects of linear coding on the mean and variance of a random variable.
	




DISCLAIMER
This resource was designed using the most up to date information from the specification at the time it was published. Specifications are updated over time, which means there may be contradictions between the resource and the specification, therefore please use the information on the latest specification at all times. If you do notice a discrepancy please contact us on the following email address: resources.feedback@ocr.org.uk
	OCR Ref.
	Subject Content
	Stage 1 learners should…
	Stage 2 learners should additionally…

	5.02 Discrete Random Variables

	
5.02d
	The binomial distribution
	

d) Know and be able to use the formulae  and  for a binomial distribution.

[Proof of these results is excluded.]

For the underlying content on binomial distributions, see H240 sections 2.04b and 2.04c. 

	

	5.02e
	The discrete uniform distribution
	e) Know and be able to use the conditions under which a random variable will have a discrete uniform distribution, and be able to calculate probabilities and the mean and variance for a given discrete uniform distribution.



Includes use of the notationfor the uniform distribution over the interval .
	

	5.02f
	The geometric distribution
	f) Know and be able to use the conditions under which a random variable will have a geometric distribution.


Includes use of the notation, where X is the number of trials up to and including the first success.

	

	5.02g

	
	g) Be able to calculate probabilities using the geometric distribution.



Learners may use the formulae  and .

	

	5.02h
	
	

h) Know and be able to use the formulae  and  for a geometric distribution.

[Proof of these results is excluded.]

	

	5.02i
	The Poisson distribution
	i) Understand informally the relevance of the Poisson distribution to the distribution of random events, and be able to use the Poisson distribution as a model.


Includes use of the notation , where X is the number of events in a given interval.

	

	5.02j

	
	
j) Understand and be able to use the formula .

	

	5.02k
	
	k) Be able to calculate probabilities using the Poisson distribution, using appropriate calculator functions.

Learners are expected to have a calculator with the ability to access probabilities from the Poisson distribution.

[Use of the Poisson distribution to calculate numerical approximations for a binomial distribution is excluded.]

	





	OCR Ref.
	Subject Content
	Stage 1 learners should…
	Stage 2 learners should additionally…

	5.02l
	
	l) Know and be able to use the conditions under which a random variable will have a Poisson distribution.

Learners will be expected to identify which of the modelling conditions [assumptions] is/are relevant to a given scenario and to explain them in context.

	

	5.02m
	
	

m) Be able to use the result that if  then the mean and variance of X are each equal to .

	

	5.02n
	
	n) Know and be able to use the result that the sum of independent Poisson variables has a Poisson distribution.
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Thinking Conceptually

General approaches 
The work in this section builds on previous work on Probability (2.03) and Statistical Distributions (2.04) in the AS and A Level specification. Students will need to recall the idea of a random variable and the subject matter of probability distributions. They will also need to use their knowledge of probability in general.

Conceptual links to other areas of the specification
This section covers all of the further maths advanced level work on discrete random variables and includes various different probability distributions. It links with the stage 2 work on continuous random variables (5.03) and linear combinations of random variables (5.04). Indeed, the more able students might make the conceptual leap and conjecture that there should be continuous probability distributions too.

Thinking Contextually





Use examples from the A-level Mathematics course to illustrate what a discrete random variable is. Something simple like a die rolled and the probability distribution expressed in a table can be used to look at the effect of linear coding. Once the students calculate the expectation and variance of , they can then find the values of the expectation and variance of  for various values of  and  directly and probably manage to conjecture the effect that linear coding has on these values.
The mathematics of discrete variables and their probabilities can be found in many different contexts. These range from card and coin games to medical research; sports; phone calls and the birth of babies. The resources list contains many examples and ideas of contexts which require discrete models and where we want to find probabilities.
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Resources
	Title
	Organisation
	Description
	Ref

	Discrete Probability Distributions Introductory Lecture
	MIT
	Accessible lecture which explores discrete random variables and discrete probability distributions. The lecturer is John Tsitsiklis. 50 minutes long. Could be used for flipped learning. 
	5.02a and 5.02b

	PowerPoint with clear description of a probability distribution 
	North Carolina State University
	Good general PowerPoint. Clear slides include random variable, probability distribution and probability mass function, with an example.
	5.02a

	Statistics 101: Discrete Random Variables Basics
	Brandon Foltz
	An introduction to discrete random variables. A 13 minute video. May be useful within a starter or as part of homework activities.
	5.02a

	Examples of Discrete Probability Distributions
	University of Iowa
	Some clear example slides which could be used within an explanation in class or as a reference resource.
	5.02a

	Discrete Random Variable Simulator
	Geogebra
	Create your own Discrete Random Variable by inputting probabilities into spreadsheet. And compare simulation with theoretical distribution. Could be used within a plenary.

	5.02a

	Demonstration of E(X) and Var(X) 
	JBstatistics

	8 minute video which demonstrates how to obtain E(X), Var(X) and the standard deviation. Good as a starter. 
	5.02b

	DRVs from a Bag
	Making Statistics Vital (MSV)
	An exercise designed to ensure that students know how to find E(X) and Var(X) for a discrete random variable, and that the probabilities in a probability distribution will always add to one.
	5.02b

	The four sided Dice
	MSV
	Investigate whether a four-sided dice with positive integer faces including one or more odd number faces can ever have the expectation of its score equal to the variance?
	5.02b

	Double or Add
	MSV
	Investigation of how does 'rolling a dice and doubling' differ from 'rolling two dice and adding'?
	5.02c

	Linear Combinations of Discrete Random Variables
	Exam Solutions
	A collection of 3 videos showing how linear combinations work with the mean and variance.
	5.02c

	Video Lecture: Introduction to the Binomial Distribution
	University of Amsterdam / Coursera
	Short and good introductory lecture about the Binomial Distribution. Roughly 8 minutes long. Could be used in class or for flipped learning. 
	5.02d

	Video Lecture Binomial Distribution
	Harvard University
	Enjoyable and informative 50 minute lecture given by Professor Joe Blitzstein from the Department of Statistics at Harvard University. Accessible with stretch.
	5.02d

	Most Likely Value
	MSV
	This activity offers a slightly different slant on the standard question, 'What is the most likely value for a Binomial Distribution to give?'
	5.02d

	Binomial Reverse
	MSV
	Here is a standard (and maybe a little dull?) Binomial question that livens up when reversed.
	5.02d

	Uniform Distribution Introduction
	University of Oklahoma 
Dr Kash Barker
	2.5 minute video introduction. Good starter resource.
	5.02e

	Uniform Distribution (Discrete): U(N) with PDF and CDF
	Geogebra
	Compare pdf and cdf for the uniform distribution.
	5.02e

	Geometric Distribution Introduction
	JBstatistics
	11 minute video which introduces the Geometric Distribution. Excellent starter or plenary resource. Very clear.
	5.02f,g

	Brief Introduction to the Geometric Distribution with clear guide to notation
	Western Kentucky University
	Reference document which introduces the Geometric Distribution with clear examples.
	5.02f,g,h

	Explanation of the Geometric Distribution
	Arnold Kling (Economist) 
	Concise notes on the Geometric Distribution. Useful as a homework or revision reference resource.
	5.02f,g,h

	Geometric Probability
	Geogebra
	Set of interesting geometric simulations.
	5.02f , 5.02g and 5.02h

	Introduction to the Poisson Distribution
	JBstatistics
	9 minute video, good as a starter, which introduces the Poisson Distribution.
	5.02i, j, k, l,m

	Introduction to the Poisson Distribution
	Oxford University Department of Statistics
	Comprehensive notes with examples on the Poisson Distribution.
	5.02i, j, k, l, m, n

	Poisson Distribution
	Geogebra
	Interactive Poisson Distribution generator.
	5.02i, 5.02j and 5.02k

	Poisson Distribution / Poisson Curve: Simple Definition
	Statistics How to
	Notes and examples of the Poisson distribution. Includes a short section on the criteria for using Poisson or Binomial.
	5.02j

	Adding Two Poissons
	MSV
	Investigation of the resulting distribution when you add two independent Poisson variables.
	5.02n
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Please note – web links are correct at date of publication but other websites may change over time. If you have any problems with a link you may want to navigate to that organisation’s website for a direct search.
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We’d like to know your view on the resources we produce. Click ‘Like’ or ‘Dislike’ to send us an auto generated email about this resource. Add comments if you want to. Let us know how we can improve this resource or what else you need. Your email will not be used or shared for any marketing purposes.
Looking for another resource? There is now a quick and easy search tool to help find free resources for your qualification.
OCR is part of Cambridge University Press & Assessment, which is itself a department of the University of Cambridge.
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