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Binomial Probability
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• A probability distribution function models the probability of all outcomes in 
the sample space.

The binomial distribution can be used to model the probabilities of discrete 
random variables.



Binomial Probability
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The binomial distribution can be used to estimate the probability of the number of 
successful outcomes from multiple trials.

 

 

• Trials are independent.

 



Binomial Probability
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Exemplar Exam Question

•  

Statistics: Distributions & Hypothesis Testing

[2 Marks]

[2 Marks]

4 marks over 2 partsRemember to round

Pull out key information 
from context

Why 4 and not 5?



Exemplar Exam Question Answer

(i) Interpret probability.

Number on each die is independent

Statistics: Distributions & Hypothesis Testing

Number on first die can take any value

 

 

 

[2 Marks]
 



Exemplar Exam Question Answer

(ii) Determine which distribution to use.

Results of die rolls are discrete outcomes.

Statistics: Distributions & Hypothesis Testing

Check that conditions for binomial distribution apply:

• 2 possible outcomes – Yahtzee or not a Yahtzee.

• Fixed number of trials – Set number of dice.

• Trials are independent – One roll does not affect another.

• Trials are identical – Probability of a Yahtzee is always the 
same.



Exemplar Exam Question Answer

Determine variables for binomial distribution.

[1 Mark]

Need to determine probability throwing three Yahtzees in a single 
throw.There are 13 turns and so 13 chances to for success.
 

Chance of throwing a Yahtzee was calculated in previous 
question. 

Looking for exactly 3 Yahtzees thrown
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Exemplar Exam Question Answer

Calculate probability

[1 Mark]

 

 

Plug in values
 

 

 

 

Statistics: Distributions & Hypothesis Testing



Cumulative Binomial Probabilities
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• Calculating the sum of each individual probability can be quite time 
consuming in an exam.

• We can look up cumulative probability values in a statistical table or use the 
binomial cumulative probability function on a calculator.



Exemplar Exam Question
•  

Statistics: Distributions & Hypothesis Testing

[2 Marks]

[2 Marks]

4 marks over 2 parts.

Pull relevant information 
from question

Read each part carefully and consider which calculation to do.

Question on calculating 
probabilities

Constant probabilities 
means apply binomial 
distribution



Exemplar Exam Question Answer

(i) Determine variables for binomial distribution.

Need to determine probability of more than 2 of the 8 tokens being 
gold8 tokens are being taken out of the box.
 

20 possible tokens to choose, only 1 is gold.
 

Need at least 2 tokens to be gold 
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[1 Mark]



Exemplar Exam Question Answer

Calculate correct value

[1 Mark]
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Exemplar Exam Question Answer

(ii) Determine variables for binomial distribution.

Need to determine probability of between 3 and 6 tokens being 
bronze or silver.
8 tokens are being taken out of the box.
 

20 possible tokens to choose, 2 silver and 4 bronze.
 

Need between 3 and 6 inclusive tokens to be silver or bronze
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[1 Mark]



Exemplar Exam Question Answer

Calculate correct value
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[1 Mark]
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Properties of the Normal Distribution

Statistics: Distributions & Hypothesis Testing

The normal distribution is a probability distribution used to model continuous 
random variables.

• Continuous random variables have a 
continuous probability distribution.

• Continuous random variables can take one 
of an infinite number of values.

The normal distribution is a probability 
density function used to model many 
naturally occurring distributions.

 

 



Properties of the Normal Distribution
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The normal distribution is defined by the parameters:

 

 

The normal distribution:

• Is symmetric.

 

 



Properties of the Normal Distribution
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Exemplar Exam Question

•  

Statistics: Distributions & Hypothesis Testing

[1 Mark]

[1 Mark]

[2 Marks]

2 quick parts, but last needs 
an extra step

Remember key features of normal 
distribution curves.

Remember to justify 
answers for full marks

Use all information 
given in graphs

You may use each graph as an answer more than once.
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1 2.3-0.3
 

 

1-1
 

-1.5-0.7-2.3
 

Probability 
Density

Probability 
Density

1 1.50.4

Probability 
Density

Probability 
Density

a)

c)

b)

d)



1 1.50.4

Exemplar Exam Question Answer

(i) Check shape of graphs

[1 Mark]

Two key properties of normal distribution graphs are:
 

 

Looking at graph c) we notice that:
 

 

So c) is not a normal distribution graph
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Exemplar Exam Question Answer

(ii) Check shape of graphs
Normal Distribution graph with lowest variance will have the 
sharpest peak 

Inspecting three normal distribution graphs shows d) must have 
highest variance

1-
1

 
1 2.3-0.3  -1.5-0.7-2.3  

[1 Mark]
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Exemplar Exam Question Answer

(iii) Interpret region
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Compare to given region to deduce

 

 

 



Exemplar Exam Question Answer

Solve simultaneous equation

[1 Marks]
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Add equations to give
 

 

Subtract equations to give
 

 



Exemplar Exam Question Answer

Check key points of graphs

[1 Mark]
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Check graphs to see this matches with graph a)

1 2.3-0.3
 



Calculating Probabilities
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Standard Normal Distribution
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Standard Normal Distribution
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Exemplar Exam Question

•  

Statistics: Distributions & Hypothesis Testing

[3 Marks]

[1 Mark]

Careful! Not standard 
deviation.

4 marks in total, fair amount of work for 
first part but then simple calculation after.

Can’t fully describe distribution, need 
to relate to standard distribution.

Pull key information out 
of question.
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Percentage Points of the Normal Distribution

 



Exemplar Exam Question Answer

(i) List key information
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[1 Mark]



Exemplar Exam Question Answer

[1 Mark]
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Calculate standard deviation

 

 

 



Exemplar Exam Question Answer

[1 Mark]

Statistics: Distributions & Hypothesis Testing

Calculate variance

 



Exemplar Exam Question Answer

[1 Mark]
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(ii) Calculate probability

 



Binomial Approximation
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• The approximating normal 
distribution has mean and 
standard deviation:

             



Binomial Approximation
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The binomial distribution is discrete while the normal distribution is continuous. 
This means we must apply a continuity correction when calculating probabilities.

 

             



Exemplar Exam Question

•  

Statistics: Distributions & Hypothesis Testing

[3 Marks]

3 marks, fair amount of 
calculation.

What approximation is 
suitable?

Make sure all information 
you use is relevant to the 
current question.



Exemplar Exam Question Answer

(i) Determine variables for binomial distribution.

1500  babies are being born.
 

0.48  chance of a baby being male.
 

Need more than 50% of 1500 babies to be male 
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Exemplar Exam Question Answer

 

Mean and standard deviation for normal distribution 
approximation are given by
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Substitute in values
 

 [1 Mark]



Exemplar Exam Question Answer
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Apply Continuity Correction

 

[1 Mark]

 

Find Probability
 

 

[1 Mark]
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Language of Hypothesis Testing
We perform a hypothesis test to determine if a sample provides significant 
evidence that a population parameter has changed from a previously known or 
assumed value.

A hypothesis is a statement made about the value of a population parameter.
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Language of Hypothesis Testing

 

Hypothesis tests are carried out to a certain significance level.

• A test statistic is a random variable calculated from sample data.
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Language of Hypothesis Testing

• The critical region for a hypothesis test is the set of values of the test 
statistic that provide significant evidence to reject the null hypothesis.

• The critical value is the first value to fall inside the critical region.
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Language of Hypothesis Testing
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Language of Hypothesis Testing
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Exemplar Exam Question

1) For each of the following hypotheses, state whether it will 
require a one-tail or two tail test.

(i) “Martin’s average score during a weekly game of bowling 
has increased.”
(ii) “A die is biased towards sixes.”
(iii) “There is no correlation between the number of awards won 
by actors in a film and the box office revenue of the film.”

[3 marks]
Can we link these to 
types of hypothesis 
test?

Try to show reasoning if 
possible and make final 
answer clear

3 marks total, one mark for each

Question to test 
understanding of 
definitions

Statistics: Distributions & Hypothesis Testing



Exemplar Exam Question Answer

(i) Determine null and alternate hypothesis
 

Null hypothesis is that the average score hasn’t changed
 

Alternative hypothesis is that average score has increased
 

Alternate hypothesis involves a > sign.
So this is a one-tailed  test

[1 Mark]
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Exemplar Exam Question Answer

(ii) Determine null and alternate hypothesis
Testing to see if the probability of rolling a 6 is greater than other 
numbersNull hypothesis is all numbers have the same probability of being 
rolled 

Alternative hypothesis is that there is a greater probability of rolling a 
6 

Alternate hypothesis involves a > sign.
So this is a one-tailed  test

[1 Mark]
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Exemplar Exam Question Answer

(iii) Determine null and alternate hypothesis
Testing to see if the product moment correlation is zero

Null hypothesis is that the product moment correlation is zero
 

Alternative hypothesis is that the product moment correlation is not 
zero 

 

So this is a two-tailed  test
[1 Mark]
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Hypothesis Testing: Binomial Distribution
 

 

We test the smaller cumulative probability for the successive trials from the 
test statistic assuming the null hypothesis is correct 
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Hypothesis Testing: Binomial Distribution
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Exemplar Exam Question

1) David gets pains in his back 3 days a week on average. His 
friend Brian suggests replacing his mattress to see if it helps. 
David does so and doesn’t get any pains over the next week.

Test at 1% significance level if the new mattress has reduced 
the frequency of David’s back pains. You should clearly state 
your null and alternative hypothesises. You may assume that 
the occurrence of David’s back pains can be modelled by a 
binomial distribution.

[4 marks]
Hypothesis 
testing, what 
probabilities to 
calculate?

Marks for clearly listing variables 
and working.

4 mark question for a hypothesis test, implies 
calculating the probability itself isn’t difficult.

Pull relevant information, 
what is the probability 
we’re testing?

Statistics: Distributions & Hypothesis Testing



Exemplar Exam Question Answer
List given information:
Testing to find out if the new mattress reduces the frequency of 
David’s back pains
Null hypothesis is that David’s back pains occur 3 days a week
 

Alternative hypothesis is that back pains occur less than 3 days a week
 

Test statistic is that back pains have not occurred once all week
 [1 Mark]
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Exemplar Exam Question Answer
 

 

 

This is a binomial distribution problem with:
 

Hence 

 

 
[1 Mark]

[1 Mark]
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Exemplar Exam Question Answer

Compare to significance level and form conclusion.
 

 

 

[1 Mark]
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Hypothesis Testing: Normal Distribution
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Hypothesis Testing: Normal Distribution

 

 

 

 

• Compare to the significance level.

 

To test the null hypothesis:
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Exemplar Exam Question

1) Cassie thinks her dad needs to fix or replace the internet 
router but her dad disagrees. Their internet speed varies, 
following a normal distribution with standard deviation 
11Mbps. Cassie performs 3 speed tests and gets a mean 
download speed of 37.3Mbps. Last month their mean 
download speed was 46.2 Mbps. Test with 5% significance if 
their internet speed is, on average, slower than before.

[4 
marks]Testing mean for normal 

distribution.

4 marks, fair amount of work.

Make sure to note 
number of tests for 
calculated mean.

Read all information, do we 
need a one tailed or two 
tailed test?

Statistics: Distributions & Hypothesis Testing



Exemplar Exam Question Answer
List given information
Testing to find out if Cassie’s average internet speed is lower than 
before.Null hypothesis is that internet speed matches previous average.
 

Alternative hypothesis is that internet speed is slower than previous 
average. 

Test statistic is that Cassie has an average internet speed of 37.3  after 3 
tests

[1 Mark]
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Exemplar Exam Question Answer
Translate to Sample Mean Distribution
 

 

Use given information: Previous average is 46.2 Mbps with standard 
deviation 11 Mbps. Cassie tested her internet 3 times
 

[1 Mark]
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Exemplar Exam Question Answer

 

From calculator

[1 Mark]

[1 Mark]

Probability found is greater than 5% significance level

Draw conclusion from result.
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MINI MOCK PAPER

Mini Mock Paper



Exam Question

1. Casinos keep track of player win rates to catch potential 
cheaters. Staff have flagged a particular player for security 
to review

(i) The player plays roulette 16 times, always betting on a 
single number out of 37 possible numbers, and wins 7 
times. Calculate the probability of this happening to 3 
significant figures

[2 marks]

Mini Mock Paper



Exam Question

1. Casinos keep track of player win rates to catch potential 
cheaters. Staff have flagged a particular player for security 
to review

(ii) They then sit at a slot machine. Each time they spin the 
machine it displays 25 symbols. Each symbol has a 10% 
chance of being a “Lucky 7”, and if at least 5 are a “Lucky 
7” he receives a bronze payout. Calculate the probability 
to 3 significant figures of the player receiving a bronze 
payout 3 times in a row.

[2 marks]

Mini Mock Paper



Exam Question

•  

Mini Mock Paper



Exam Question Answer

Mini Mock Paper

(i) Deduce required distribution
 

 

Calculate probability

 

[1 Mark]

[1 Mark]



Exam Question Answer

Mini Mock Paper

(ii) Calculate probability of a single bronze payout
 

 

 

[1 Mark]

Calculate probability of 3 consecutive bronze payouts

[1 Mark]



Exam Question Answer
(iii) List given information
Testing to find out if induvial losses match average of population.

Mini Mock Paper

Null hypothesis is that they lose an average of £20 per casino 
trip. 

Alternative hypothesis is that they lose less than this (or makes a 
profit). 

Test statistic is that individual made an average profit of £50 in 5 trips

[1 Mark]

 



Exam Question Answer
Translate to Sample Mean Distribution
 

Mini Mock Paper

 

Use given information: Population average is -20 with standard 
deviation 80. Individual’s average is based off 5 trips 
 



Exam Question Answer

 

From calculator

Mini Mock Paper

[1 Mark]

[1 Mark]

Probability found is greater than 1% significance level

Draw conclusion from result.

 

 

 


