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Section B 

Q6. 
In a region of England, the government decides to use an advertising campaign to encourage 
people to eat more healthily. 

Before the campaign, the mean consumption of chocolate per person per week was known to be 
66.5 g, with a standard deviation of 21.2 g 

(a)  After the campaign, the first 750 available people from this region were surveyed to find out 
their average consumption of chocolate. 

(i)   State the sampling method used to collect the survey. 

(1) 

(ii)  Explain why this sample should not be used to conduct a hypothesis test. 

(1) 

(b)  A second sample of 750 people revealed that the mean consumption of chocolate per person 
per week was 65.4 g 

Investigate, at the 10% level of significance, whether the advertising campaign has 
decreased the mean consumption of chocolate per person per week. 

Assume that an appropriate sampling method was used and that the consumption of 
chocolate is normally distributed with an unchanged standard deviation. 

(6) 

(Total 8 marks) 
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Q7. 

A survey of 120 adults found that the volume, X litres per person, of carbonated drinks they 

consumed in a week had the following results: 

 

(a)  (i)   Calculate the mean of X. 

(1) 

(ii)  Calculate the standard deviation of X. 

(2) 

(b)  Assuming that X can be modelled by a normal distribution find 

(i)   P(0.5 < X < 1.5) 

(2) 

(ii)  P(X = 1) 

(1) 

(c)  Determine with a reason, whether a normal distribution is suitable to model this data. 

(2) 

(d)  It is known that the volume, Y litres per person, of energy drinks consumed in a week may be 

modelled by a normal distribution with standard deviation 0.21 

Given that P(Y > 0.75) = 0.10, find the value of µ, correct to three significant figures. 

(4) 

(Total 12 marks) 
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Q8. 
A teacher in a college asks her mathematics students what other subjects they are studying. 

She finds that, of her 24 students: 

12 study physics 
8 study geography 
4 study geography and physics 

(a)  A student is chosen at random from the class. 

Determine whether the event ‘the student studies physics’ and the event ‘the student studies 
geography’ are independent. 

(2) 

(b)  It is known that for the whole college: 

the probability of a student studying mathematics is  

the probability of a student studying biology is  

the probability of a student studying biology given that they study mathematics is  

Calculate the probability that a student studies mathematics or biology or both. 

(4) 

(Total 6 marks) 
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Q9. 
Abu visits his local hardware store to buy six light bulbs. 

He knows that 15% of all bulbs at this store are faulty. 

(a)  State a distribution which can be used to model the number of faulty bulbs he buys. 

(1) 

(b)  Find the probability that all of the bulbs he buys are faulty. 

(1) 

(c)  Find the probability that at least two of the bulbs he buys are faulty. 

(2) 

(d)  Find the mean of the distribution stated in part (a). 

(1) 

(e)  State two necessary assumptions in context so that the distribution stated in part (a) is valid. 

(2) 

(Total 7 marks) 
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Q10. 
Of the patients in an accident unit, 30% have a sports injury. 

Past records for the accident unit suggest that: 

a patient with a sports injury has a probability of 0.2 of being admitted to hospital; 

a patient who does not have a sports injury has a probability of 0.4 of being admitted 
to hospital. 

A patient is chosen at random from those in the accident unit. 

(a)     (i)      Write down the probability that the chosen patient has a sports injury. 

(1) 

(ii)     Find the probability that the chosen patient has a sports injury and is admitted to 
hospital. 

(1) 

(iii)     Show that the probability that the chosen patient is admitted to hospital is 0.34. 

(2) 

(b)     Given that the chosen patient is admitted to hospital, find the conditional probability that 
the patient has a sports injury. 

(3) 

(Total 7 marks) 
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