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Hypothesis testing in a nutshell then is:
1. We have some hypothesis we wish to see if true (e.g. coin is biased 

towards heads), so…
2. We collect some sample data by throwing the coin (giving us our ‘test 

statistic’) and…
3. If that number of heads (or more) is sufficiently unlikely to have 

emerged ‘just by chance’, then we conclude that our (alternative) 
hypothesis is correct, i.e. the coin is biased.
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Joan believes a six-sided dice is biased in favour of rolling a 4.
She rolls the dice 10 times and counts the number of times, 𝑋, it rolls a 4.
Define the test statistic and state your null and alternative hypotheses.
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An election candidate believes he has the support of 30% of the residents in a particular town. 
A researcher wants to test, at the 10% significance level, whether the candidate is over-estimating his support. 
The researcher asks 30 people whether they support the candidate or not. 2 people say they do.
a) Write down a suitable test statistic.
b) Write down two suitable hypotheses.
c) Explain the condition under which the null hypothesis would be rejected.
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An election candidate believes he has the support of 30% of the residents in a particular town. 
A researcher wants to test, at the 1% significance level, whether the candidate is under-estimating his support. 
The researcher asks 30 people whether they support the candidate or not. 11 people say they do.
a) Write down a suitable test statistic.
b) Write down two suitable hypotheses.
c) Explain the condition under which the null hypothesis would be rejected.



Worked Example

Page 16

In a manufacturing process, the proportion of faulty lightbulbs is, based on historical data, 0.08. 
A sample of 200 lightbulbs is tested, and 11 are found to be faulty. 
The manager wishes to test at the 2% significance level whether or not there has been a reduction in the proportion of 
faulty lightbulbs.
a) Write down a suitable test statistic.
b) Write down two suitable hypotheses.
c) Explain the condition under which the null hypothesis would be rejected.
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Joan believes the probability of rolling a 4 on a six-sided dice is ଵ
଺
.

She rolls the dice 10 times and counts the number of times, 𝑋, it rolls a 4.
Define the test statistic and state your null and alternative hypotheses.



Worked Example

Page 20

An election candidate believes he has the support of 30% of the residents in a particular town. 
A researcher wants to test, at the 10% significance level, whether this claim is true.
The researcher asks 30 people whether they support the candidate or not. 2 people say they do.
a) Write down a suitable test statistic.
b) Write down two suitable hypotheses.
c) Explain the condition under which the null hypothesis would be rejected.
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The critical region is the range of values of 
the test statistic that would lead to you 
rejecting 𝐻଴

If level of significance 5%, critical region?
We saw that 95% is exceeded when 𝑿 = 𝟔. This 
means 𝑷 𝑿 ≥ 𝟕 = 𝟏 − 𝑷 𝑿 ≤ 𝟔
= 𝟎. 𝟎𝟑𝟓𝟐 < 𝟓%
∴ 𝟕 ≤ 𝑿 ≤ 𝟖

The value(s) on the boundary of the 
critical region are called critical value(s). 

Critical value: 7

C.D.F. Binomial table:
𝑝 = 0.5, 𝑛 = 8

𝑃(𝑋 ≤ 𝑥)𝑥

0.00390

0.03521

0.14452

0.36333

0.63674

0.85555

0.96486

0.99617

18

Tip: Use the first value 
AFTER the one in the table 
that exceeds 95%.

John wants to see whether a coin is unbiased or whether it is biased towards coming 
down heads. He tosses the coin 8 times and counts the number of times 𝑋, it lands 
head uppermost. What values would lead to John’s hypothesis being rejected, if the 
significance level was 5%?
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Joan believes a six-sided dice is biased in favour of rolling a 4.
She rolls the dice 10 times and counts the number of times, 𝑋, it rolls a 4.
a) Using a 5% significance level, find the critical region for this test.
b) Find the probability of incorrectly rejecting the null hypothesis (the actual significance level)
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An election candidate believes he has the support of 30% of the residents in a particular town. 
A researcher wants to test, at the 1% significance level, whether the candidate is under-estimating his support. 
The researcher asks 30 people whether they support the candidate or not. 
a) Find the critical region for this test.
b) Find the probability of incorrectly rejecting the null hypothesis (the actual significance level)
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In a manufacturing process, the proportion of faulty lightbulbs is, based on historical data, 0.08. 
A sample of 200 lightbulbs is tested. The manager wishes to test at the 2% significance level whether or not there has 
been a reduction in the proportion of faulty lightbulbs.
a) Find the critical region for this test.
b) Find the probability of incorrectly rejecting the null hypothesis (the actual significance level)
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An election candidate believes he has the support of 30% of the residents in a particular town. 
A researcher wants to test, at the 10% significance level, whether this claim is true.
The researcher asks 30 people whether they support the candidate or not.
a) Find the critical region(s) for this test.
b) Find the probability of incorrectly rejecting the null hypothesis (the actual significance level)
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An election candidate believes he has the support of 30% of the residents in a particular town. 
A researcher wants to test, at the 1% significance level, whether this claim is true.
The researcher asks 30 people whether they support the candidate or not. 
a) Find the critical region(s) for this test.
b) Find the probability of incorrectly rejecting the null hypothesis (the actual significance level)
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In a manufacturing process, the proportion of faulty lightbulbs is, based on historical data, 0.08. 
The manufacturing process is changed.
A sample of 200 lightbulbs is tested.
The manager wishes to test at the 2% significance level whether or not there has been a change in the proportion of 
faulty lightbulbs.
a) Find the critical region(s) for this test.
b) Find the probability of incorrectly rejecting the null hypothesis (the actual significance level)
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A random variable has distribution 𝐵(40, 𝑝). 
A single observation is used to test 𝐻଴: 𝑝 = 0.1
against 𝐻ଵ: 𝑝 ≠ 0.1.
Using a 1% level of significance, find the critical region for this test. The probability in each tail should 
be as close as possible to 0.005
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(Note that this is not covered in the Pearson textbook, but is in the specification)

Sheila wants to know if a coin is biased towards heads and throws it a large 
number of times, counting the number of heads. The 𝑝-value is less than 0.03.
Conduct a hypothesis test at the 5% significance level.

Ordinarily we’d calculate the 
probability of seeing the observed 
number of heads ‘or more extreme’. 
But this has already been done for us 
(i.e. the 𝑝-value), so we just need to 
compare this against the threshold.

Let 𝒑 be the probability of heads.
𝑯𝟎:  𝒑 = 𝟎. 𝟓
𝑯𝟏:  𝒑 > 𝟎. 𝟓

𝟎. 𝟎𝟑 < 𝟎. 𝟎𝟓 so reject 𝑯𝟎.
Sufficient evidence to suggest the coin 
is biased.
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An election candidate believes he has the support of 30% of the residents in a particular town. 
A researcher wants to test, at the 10% significance level, whether the candidate is over-estimating his support. 
The researcher asks 30 people whether they support the candidate or not. 6 people say they support the candidate.
Carry out a hypothesis test for the researcher.
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An election candidate believes he has the support of 30% of the residents in a particular town. 
A researcher wants to test, at the 10% significance level, whether the candidate is over-estimating his support. 
The researcher asks 30 people whether they support the candidate or not. 
a) Find the critical region for this test.
b) 6 people say they support the candidate. Comment on this observation in light of the critical region.
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An election candidate believes he has the support of 30% of the residents in a particular town. 
A researcher wants to test, at the 1% significance level, whether the candidate is under-estimating his support. 
The researcher asks 30 people whether they support the candidate or not. 14 people say they support the candidate.
Carry out a hypothesis test for the researcher.
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An election candidate believes he has the support of 30% of the residents in a particular town. 
A researcher wants to test, at the 1% significance level, whether the candidate is under-estimating his support. 
The researcher asks 30 people whether they support the candidate or not. 
a) Find the critical region for this test.
b) 14 people say they support the candidate. Comment on this observation in light of the critical region.
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In a manufacturing process, the proportion of faulty lightbulbs is, based on historical data, 0.08.
The manufacturing process is changed.
A sample of 200 lightbulbs is tested.
8 lightbulbs are found to be faulty.
The manager wishes to test at the 2% significance level whether or not there has been a reduction in the proportion of faulty lightbulbs.
Carry out this hypothesis test.
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In a manufacturing process, the proportion of faulty lightbulbs is, based on historical data, 0.08.
The manufacturing process is changed.
The manager wishes to test at the 2% significance level whether or not there has been a reduction in the proportion of faulty lightbulbs.
A sample of 200 lightbulbs is tested.
a) Find the critical region for this test.
b) 8 lightbulbs are found to be faulty. Comment on this observation in light of the critical region.
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A medical team are testing the effectiveness of a new drug.
They claim that the test is successful more than 99.8% of the time.
They test the benefits of the drug on 4500 patients.
The test is successful in 4498 cases.
Is there enough evidence, at the 1% significance level, to support the medical team’s claim?
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A medical team are testing the negative side effects of a new drug.
They claim that the drug gives negative side effects less than 0.2% of the time.
They test the drug on 4500 patients.
The drug has negative side effects in 5 patients.
Is there enough evidence, at the 1% significance level, to support the medical team’s claim?
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A medical team are testing the negative side effects of a new drug.
They claim that the drug gives negative side effects less than 0.2% of the time.
They test the drug on 4500 patients.
a) Find the critical region for this test at the 2% significance level.
b) The drug has negative side effects in 5 cases. Comment on this observation in light of the critical region.
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Joan believes the probability of rolling a 4 on a six-sided dice is ଵ
଺
.

She rolls the dice 10 times and rolls a 4 five times.
Using a 5% significance level, test her belief.
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Joan believes the probability of rolling a 4 on a six-sided dice is ଵ
଺
.

She rolls the dice 10 times. 
a) Find the critical region(s) for this test at the 5% significance level.
b) A 4 is rolled five times. Comment on this observation in light of the critical region.
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An election candidate believes he has the support of 30% of the residents in a particular town. 
The researcher asks 30 people whether they support the candidate or not. 1 person says they support the candidate.
Test, at the 1% significance level, whether the candidate’s claim is true.
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An election candidate believes he has the support of 30% of the residents in a particular town. 
The researcher asks 30 people whether they support the candidate or not.
a) Find the critical region(s) for a test of the candidate’s claim at the 1% significance level.
b) 16 people say they support the candidate. Comment on this observation in light of the critical region.
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In a manufacturing process, the proportion of faulty lightbulbs is, based on historical data, 0.08. 
The manufacturing process is changed.
A sample of 200 lightbulbs is tested. 
7 lightbulbs are found to be faulty.
Test, at the 2% significance level, whether or not there has been a change in the proportion of faulty lightbulbs.
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A medical team are testing the effectiveness of a new drug.
They claim that the test is successful 99.8% of the time.
They test the benefits of the drug on 4500 patients.
The test is successful in 4498 cases.
Is the medical team’s claim supported at the 1% significance level?
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Past paper practice by 
topic.  Both new and old 
specification can be 
found via this link on 
hgsmaths.com 
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