5. A fast food company has a scratchcard competition. It has ordered scratchcards for the

competition and requested that 45% of the scratchcards be winning scratchcards.

A random sample of 20 of the scratchcards is collected from each of 8 of the fast food
company’s stores.

(a) Assuming that 45% of the scratchcards are winning scratchcards, calculate the
probability that in at least 2 of the 8 stores, 12 or more of the scratchcards are
winning scratchcards.

(b) Write down 2 conditions under which the normal distribution may be used as an
approximation to the binomial distribution.

A random sample of 300 of the scratchcards 1s taken. Assuming that 45% of all the
scratchcards are winning scratchcards,

(c) use a normal approximation to find the probability that at most 122 of these 300
scratchcards are winning scratchcards.

Given that 122 of the 300 scratchcards are winning scratchcards,

(d) comment on whether or not there is evidence at the 5% significance level that the
proportion of the company’s scratchcards that are winning scratchcards is different
from 45%
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