ORION

Question 4 (10 marks) . ASTR®
CATS
s A

Astro Cats cards are a type of trading card.
Among ordinary Astro Cats cards, gold cards can
be found by chance. The probability that a single
randomly selected card is a gold card is 0.035.
The trading cards are sold in packs of 10 randomly
selected cards.

(a) Assume that the number of gold cards found in packs of cards can be modelled using
a binomial distribution.

(iy For one randomly selected pack of cards, calculate the:

(1) expected number of gold cards.

(1 mark)
(2) probability of finding exactly one gold card.
(1 mark)
(3) probability of finding more than two gold cards.
(2 marks)

(i) A collector states that in 12 randomly selected packs of cards there is a 100% chance of
finding at least one gold card.

Calculate the relevant probability to show that the collector’s statement is incorrect.

(1 mark)
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Packs of Astro Cats trading cards may also contain platinum cards. These cards are rare, and
the manufacturer does not publicly state how many are made. However, a website claims that the
proportion of platinum cards produced is no more than 0.004.

(b) To assess the accuracy of the website’s claim, a collector investigated their 1200 packs of
10 cards and found that these packs contained 51 platinum cards. The collector’s 1200 packs
of 10 cards can be considered a random sample for the purposes of this question.

(iy Show that the proportion of platinum cards in this sample is 0.00425.

(1 mark)

(i) Calculate a 90% confidence interval for the proportion of all cards that are platinum cards.

(2 marks)

(iii) Hence, at the 90% confidence level, does the confidence interval that you calculated in
part (b)(ii) support the website’s claim? Justify your answer.

(2 marks)
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