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Year 1 – (AS) 
Hypothesis testing for the binomial distribution – 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 mobile phone network claims that the probability that, 
their systems fail to connect incoming calls is 9%. 
Customers of the network say the probability is higher. 
In a sample of 85 incoming calls, 13 of them failed to 
connect.  
State your hypotheses and test at the 5% level whether 
the network is justified in their claim 

Solution 
Let,  
X be the event an incoming call fails to connect 
p be the probability that an incoming call fails to connect 
 
𝐇𝐇𝟎𝟎: 𝒑𝒑 = 𝟎𝟎.𝟎𝟎𝟎𝟎  
𝐇𝐇𝟏𝟏: 𝒑𝒑 > 𝟎𝟎.𝟎𝟎𝟎𝟎                                  

[1mark] 
𝜶𝜶 = 𝟎𝟎.𝟎𝟎𝟎𝟎  
Assuming 𝐇𝐇𝟎𝟎 is true, then, 𝐗𝐗~𝐁𝐁(𝟖𝟖𝟎𝟎,𝟎𝟎.𝟎𝟎𝟎𝟎)      [1mark] 
 
𝑷𝑷(𝑿𝑿 > 𝟏𝟏𝟏𝟏) = 𝟏𝟏 − 𝑷𝑷(𝑿𝑿 ≤ 𝟏𝟏𝟏𝟏)  
= 𝟏𝟏 − 𝟎𝟎.𝟎𝟎𝟖𝟖𝟏𝟏 = 𝟎𝟎.𝟎𝟎𝟏𝟏𝟎𝟎       [2marks] 
 
Since, 𝟎𝟎.𝟎𝟎𝟏𝟏𝟎𝟎 < 𝟎𝟎.𝟎𝟎𝟎𝟎,𝐰𝐰𝐰𝐰 𝐫𝐫eject 𝐇𝐇𝟎𝟎                    
[1mark] 
 
Conclusion:  
There is sufficient evidence at the 5% level that the 
mobile network is not justified in their claim.  
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The probability that their systems fail to connect 
incoming calls is higher than 9%            [1mark] 

2 A manufacturer adopts a new manufacturing process that 
it claims has a 0.025 chance of turning out a defective 
product.  
Quality assurance officers took a sample of 720 products 
and found that 22 of them were defective.  
Test at the 1% level whether the chance of producing a 
defective product is worse than 0.025 

Solution 
Let,  
X be the event that the process turns out a defective 
product. 
p be the probability that the process turns out a defective 
product 
 
𝐇𝐇𝟎𝟎: 𝒑𝒑 = 𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎  
𝐇𝐇𝟏𝟏: 𝒑𝒑 > 𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎  

[1mark] 
𝜶𝜶 = 𝟎𝟎.𝟎𝟎𝟏𝟏  
Assuming 𝐇𝐇𝟎𝟎 is true, then, 𝑿𝑿~𝑩𝑩(𝟕𝟕𝟎𝟎𝟎𝟎,𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎) [1mark] 
 
𝐏𝐏(𝐗𝐗 ≥ 𝟎𝟎𝟎𝟎) = 𝟏𝟏 − 𝐏𝐏(𝐗𝐗 ≤ 𝟎𝟎𝟏𝟏)  
= 𝟏𝟏 − 𝟎𝟎.𝟖𝟖𝟎𝟎𝟎𝟎 = 𝟎𝟎.𝟏𝟏𝟎𝟎𝟖𝟖 [2marks] 
Since, 𝟎𝟎.𝟏𝟏𝟎𝟎𝟖𝟖 > 𝟎𝟎.𝟎𝟎𝟏𝟏, we fail to reject 𝐇𝐇𝟎𝟎      [1mark] 
Conclusion:  
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There is insufficient evidence at the 1% level that the 
manufacturing process has a worse probability of turning 
out a defective product than 0.025                [1mark] 
 

3 A nutritionist claims that 22% of year 6 pupils in a 
certain city are overweight.  
The local authority says the percentage is lower 
In a sample of 80 year 6 pupils, 18 were found to be 
overweight. 
Is the nutritionist justified?  
Test at the 10% level 

Solution 
Let,  
X be the event that a year 6 pupil is overweight 
p be the probability that a year 6 pupil is overweight 
𝐇𝐇𝟎𝟎: 𝒑𝒑 = 𝟎𝟎.𝟎𝟎𝟎𝟎  
𝐇𝐇𝟏𝟏: 𝒑𝒑 < 𝟎𝟎.𝟎𝟎𝟎𝟎  

[1mark] 
𝜶𝜶 = 𝟎𝟎.𝟏𝟏  
Assuming 𝐇𝐇𝟎𝟎 is true, then, 𝑿𝑿~𝑩𝑩(𝟖𝟖𝟎𝟎,𝟎𝟎.𝟎𝟎𝟎𝟎)     [1mark] 
𝐏𝐏(𝐗𝐗 ≤ 𝟏𝟏𝟖𝟖) = 𝟎𝟎.𝟔𝟔𝟎𝟎𝟎𝟎 (3sf)                 [1mark] 
Since, 𝟎𝟎.𝟔𝟔𝟎𝟎𝟎𝟎 > 𝟎𝟎.𝟏𝟏, we fail to reject 𝐇𝐇𝟎𝟎       [1mark] 
 
Conclusion:  
There is sufficient evidence at the 10% level that the 
nutritionist is justified in her claim that 22% of year 6 
pupils in the city are overweight 

[1mark] 
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4 Jake passes 80% of his tests every semester. 

This semester, Jake only passed 75% of his 20 tests  
His dad claims that Jake has dropped in performance 
Is Jake’s dad justified? Test at the 10% level. 

Solution 
Let,  
X be the event that Jake will pass his exams. 
p be the probability that Jake will pass his test 
𝐇𝐇𝟎𝟎: 𝒑𝒑 = 𝟎𝟎.𝟖𝟖  
𝐇𝐇𝟏𝟏: 𝒑𝒑 < 𝟎𝟎.𝟖𝟖  

[1mark] 
𝜶𝜶 = 𝟎𝟎.𝟏𝟏  
Assuming 𝐇𝐇𝟎𝟎 is true, then, 𝑿𝑿~𝑩𝑩(𝟎𝟎𝟎𝟎,𝟎𝟎.𝟖𝟖)      [1mark] 
75% of 20 is 15  
𝑷𝑷(𝑿𝑿 ≤ 𝟏𝟏𝟎𝟎) = 𝟎𝟎.𝟏𝟏𝟕𝟕𝟎𝟎 (3sf)                     [1mark] 
Since, 𝟎𝟎.𝟏𝟏𝟕𝟕𝟎𝟎 > 𝟎𝟎.𝟏𝟏, we fail to reject 𝐇𝐇𝟎𝟎            
[1mark] 
 
Conclusion:  
There is insufficient evidence at the 10% level that Jake 
has dropped in performance.  
His dad is not justified in his claim         [1mark] 
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5 Lee is a professional golfer 
The probability that lee hits a hole-in-one is 0.77 
During a tournament, Lee takes 21 shots and hits a  
hole-in-one on 11 occasions. 
Test at the 10% level whether the probability that Lee 
hits a hole-in-one may not be 0.77  

Solution 
Let,  
X be the event that the Lee hits a hole-in-one 
p be the probability that the Lee hits a hole-in-one. 
𝐇𝐇𝟎𝟎: 𝒑𝒑 = 𝟎𝟎.𝟕𝟕𝟕𝟕  
𝐇𝐇𝟏𝟏: 𝒑𝒑 ≠ 𝟎𝟎.𝟕𝟕𝟕𝟕                          [1mark] 
𝜶𝜶 = 𝟎𝟎.𝟏𝟏 ÷ 𝟎𝟎 = 𝟎𝟎.𝟎𝟎𝟎𝟎 1mark] 
 
Assuming 𝐇𝐇𝟎𝟎 is true, then, 𝑿𝑿~𝑩𝑩(𝟎𝟎𝟏𝟏,𝟎𝟎.𝟕𝟕𝟕𝟕)     [1mark] 
𝑷𝑷(𝑿𝑿 ≤ 𝟏𝟏𝟏𝟏) = 𝟎𝟎.𝟎𝟎𝟏𝟏𝟏𝟏𝟎𝟎 (3sf)              [1mark] 
 
Since, 𝟎𝟎.𝟎𝟎𝟏𝟏𝟏𝟏𝟎𝟎 < 𝟎𝟎.𝟎𝟎𝟎𝟎, we reject 𝐇𝐇𝟎𝟎            [1mark] 
 
Conclusion:  
There is sufficient evidence at the 10% level to suggest 
that the probability that the golfer hits a hole-in-one is 
not 0.77                 [1mark] 
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6 In a multiple-choice test, there are four possible options 
to choose the answer from.  
During a multiple-choice test of 50 questions, 18 of the 
questions are found to have the second choice as the 
correct answer.  
A teacher claims the test is biased.  
Is the teacher’s claim justified?  
Test at the 1% significance level? 

Solution 
Let X, be the event that a test is fair 
p be the probability that each of the 4 options has an 
equal chance of being the correct answer 
 
𝐇𝐇𝟎𝟎: 𝒑𝒑 = 𝟎𝟎.𝟎𝟎𝟎𝟎  
𝐇𝐇𝟏𝟏: 𝒑𝒑 < 𝟎𝟎.𝟎𝟎𝟎𝟎                     [1mark] 
𝜶𝜶 = 𝟎𝟎.𝟎𝟎𝟏𝟏  
 
Assuming 𝐇𝐇𝟎𝟎 is true, then, 𝑿𝑿~𝑩𝑩(𝟎𝟎𝟎𝟎,𝟎𝟎.𝟎𝟎𝟎𝟎)         
[1mark] 
𝑷𝑷(𝑿𝑿 ≤ 𝟏𝟏𝟖𝟖) = 𝟎𝟎.𝟎𝟎𝟕𝟕𝟏𝟏 (3sf)           [1mark] 
Since, 𝟎𝟎.𝟎𝟎𝟕𝟕𝟏𝟏 > 𝟎𝟎.𝟎𝟎𝟏𝟏, we fail to reject 𝐇𝐇𝟎𝟎           
[1mark] 
 
Conclusion:  
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There is insufficient evidence at the 1% level that the test 
is biased. Therefore, the teacher is not justified in his 
claim    [1mark] 

 


