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Question 3 (7 marks)

A new technique of collecting donations for charities is through a mobile phone app. Every 
time a customer purchases goods via the app, the amount donated is the difference between 
the total price and the next whole dollar value.

For example, if a customer purchases goods costing $3.20, their donation will be

$4 – $3.20 = $0.80.

Let V represent the value, in dollars, of individual donations by customers using the app. 
The distribution of V has a mean of μV = $0.46 and a standard deviation of σV = $0.27.

The histogram in Figure 2 represents the distribution of V.
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(a) State one reason why modelling V with a normal distribution would not be appropriate.

(1 mark)

Let Sn represent the sum of n randomly selected donations. The two histograms in Figures 3 and 4 
represent the distributions of S2 and S10.
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(b) State which histogram — Figure 3 or Figure 4 — represents the distribution of S10. Justify your
answer.

(2 marks)

(c) (i) Hence or otherwise, explain why it would be reasonable to assume that S900 can be modelled
by a normal distribution.

(1 mark)

(ii) Show that the distribution of S900 has a mean of $414 and a standard deviation of $8.10.

(2 marks)

(iii) A charity receives 900 random donations from the app on a given day.

Calculate the probability that the charity receives at least $400 from the 900 donations.

(1 mark)


