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Year 2 (A-Level) 
Hypothesis Testing  

Testing the Population Mean and the PMCC – Set 1 
(Solutions) 

 
The marks shown are for guidance purposes only 

 
 

The questions are repeated here for your convenience 
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1 a) Explain the meaning of a 1% significance level 
b) It is known that the blood sugar levels of the female population 
of a certain county in England is normally distributed with a mean 
sugar level of 8 millimoles per litre and a variance of 1.7  
Public health officials believe interventions put in place last year have 
caused this mean to reduce.  
A sample of 120 female members of the population was taken and the 
mean blood sugar level was found to be 7.3  
Is the mean of the sample significantly lower than the population 
mean at the 1% level? 

Solution 
a) A 1% significance level indicates that there is a 1% chance of 

wrongly rejecting the null hypothesis                               [1mark] 
 

b) Let,  
The blood sugar level be the random variable X 
μ be the population mean blood sugar level 
 
H0:μ = 8  
H1: μ < 8  

[1mark] 
A sample of 120 females was taken so 𝑛𝑛 = 120  
Therefore, the standard error is 1.7

√120
= 0.1552 

Assuming H0 is true, then �̅�𝑥~N(8, 0.1552)                             [1mark] 
 
The sample mean, �̅�𝑥 = 7.3  
The significance level, 𝛼𝛼 = 0.01 
𝑃𝑃(�̅�𝑥 < 7.3) = 0.00000324                                                      [1mark] 
Since 0.00000324 < 0.01, we reject H0                                 [1mark] 
 
Conclusion:  
There is sufficient evidence at the 1% level that interventions 
introduced last year have caused the blood sugar levels to reduce 

[1mark] 
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2 A marketing specialist believes that shoppers over 65 years old are 
less likely to spend more than £50 on a single pair of shoes than any 
other population age group. He observes 80 over 65s and their 
average spend on a single pair of shoes.  
He calculates the PMCC of 𝑟𝑟 = 0.4853.  
Test at the 5% level whether the claim by the marketing specialist is 
justifiable.  

Solution 
 

H0:𝜌𝜌 = 0  
H1:𝜌𝜌 < 0  

[1mark] 
To test at the 5% level with n = 80, we need to find the critical value 
using the table for critical values for PMCC.  
This is provided in the formula booklet. 
 
Looking up 5% for a 𝑛𝑛 =  80 under one-tailed test gives a critical 
value of 0.1852.                                                                        [1mark] 
 
Now we must compare this with the value of 𝑟𝑟 =  0.4853 given in 
the question. Refer to the diagram below 

Since 0.4853 > 0.1852 we fail to reject H0                            [1mark] 
 
Conclusion: 
The is not sufficient evidence at the 5% level to conclude that, over 
65s are less likely to spend more than £50 on a single pair of shoes 

[1mark] 
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3 The average weight of a year 11 student is 63kg.  
A children’s welfare officer doubts this figure 
He records the weight of a sample of 100 students in year 11 at a 
school and finds that their mean weight is 61.9kg.  
Assuming the weight of the year 11 students is normally distributed 
with a standard deviation of 13. 75kg, is the officer justified in his 
doubts? Test at the 5% level 
 

Solution 
Let,  
The weight of a year 11 student be the random variable X 
μ be the population mean weight of a year 11 student 
 
H0:μ = 63  
H1: μ ≠ 63  

[1mark] 
A sample of 100 was taken so 𝑛𝑛 = 100  
Therefore, the standard error is 13.75

√100
= 1.375(4dp)                [1mark] 

The sample mean, �̅�𝑥 = 61.9kg             
                                      
Assuming H0 is true, then �̅�𝑥~N(63, 1.375)                             [1mark] 
 
The significance level, 𝛼𝛼 = 0.05 ÷ 2 = 0.025                       [1mark] 
{Note that this is a two-tail test} 
 
𝑃𝑃(�̅�𝑥 < 61.9) = 0.2119(4dp)                                                  [1mark] 
 
Since 0.2119 > 0.025, we fail to reject H0                             [1mark] 
 
Conclusion:  
There is insufficient evidence at the 5% level to justify the doubts of 
the welfare officer                                                                    [1mark] 
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4 It is known that; the average career span of a footballer is 14.25 years. 
A researcher claims the average is different. 
A sample of 22 retired footballers was taken and the information 
below was collected. 

Given that ∑𝑓𝑓𝑥𝑥2 = 4476 and �̅�𝑥 = 13.64 where x is the class 
midpoint and �̅�𝑥 is the mean 

a) Find the variance and standard deviation of the sample 
b) The variance of the population is 5 years.  

At the 10% level, is the researcher justified to dispute the mean of 
14.25 years? 

Solution 
a) Variance 𝑠𝑠2 = ∑𝑓𝑓𝑥𝑥2

𝑛𝑛
− �̅�𝑥2 

 
Therefore, we have 𝑠𝑠2 = 4476

22
− (13.64)2 = 17.4049(4dp) [2marks] 

 
Therefore, the standard deviation will be √17.4049 = 4.1719(4dp) 

[1mark] 
b) Let,  

The career span of a footballer be the random variable X 
And μ be the population mean career span 
H0:μ = 14.25  
H1: μ ≠ 14.25  

[1mark] 
A sample of 22 was taken so 𝑛𝑛 = 22  
Therefore, the standard error is 5

√22
= 1.0660(4dp) 

The sample mean, �̅�𝑥 = 13.64 years  
[1mark] 
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Assuming H0 is true, then �̅�𝑥~N(14.25, 1.066)                        [1mark] 
 
The significance level, 𝛼𝛼 = 0.1 ÷ 2 = 0.05                            [1mark] 
{Note that this is a two-tail test} 
 
𝑃𝑃(�̅�𝑥 < 13.64) = 0.2836(4dp)                                                 [1mark] 
 
Since 0.2836 > 0.05, we fail to reject H0                               [1mark] 
 
Conclusion:  
There is insufficient evidence at the 10% level for the researcher to 
claim the mean is different from 14.25 years 

[1mark] 
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5 A property watchdog claims that, when schools are graded good or 
outstanding by Ofsted, it always results in a 7% to 8% rise in the 
prices of properties in the catchment area of the school. 
Ofsted officials claim that the prices of properties rise in line with 
national averages which is less than 7 to 8 percent 
A sample of 20 good or outstanding schools across different counties 
found a PMCC 0.7354 between the Ofsted grading of the schools and 
property prices in their catchment areas. 
Test at the 1% level to determine whether the watchdog is justified 

Solution 
H0:𝜌𝜌 = 0  
H1:𝜌𝜌 < 0  

[1mark] 
To test at the 1% level with n = 20, we need to find the critical value 
using the table for critical values for PMCC.  
This is provided in the formula booklet. 
 
Looking up 1% for a 𝑛𝑛 =  20 under one-tailed test gives a critical 
value of 0.5155                        [1mark] 
Now we must compare this with the value of 𝑟𝑟 =  0.7354 given in 
the question 

Since the value of r = 0.7354 lies inside the rejection region,  
we reject H0                        [1mark] 
Conclusion: 
There is sufficient evidence at the 1% level to conclude that Ofsted is 
justified in disputing the 7% to 8% rise in property prices. 

[1mark] 
 


