Question 8 (11 marks)

(a) In adice game, players repeatedly roll an unbiased six-sided dice until they roll a 1, upon which
the game ends. Players receive 1 point for each roll of the dice.

For example, if a game resulted in the five rolls shown in Table 1, a player would receive a total of
5 points.

(i)

(ii)

Table 1

Roll 1 Roll 2 Roll 3 Roll 4 Roll 5

(1) Explain why the total number of points a player receives in a game cannot be modelled
using a binomial distribution.

(1 mark)

(2) Explain why it is not possible for a player to receive a total of 0 points in a game.

(1 mark)
The total number of points, X, a player receives in a game can be modelled by the
probability mass function
x-1
5 1
Pr(X,=x)=| - —
(Xe=x) @ (6)
where x is a positive integer.
(1) Determine the probability that a player receives a total of exactly 2 points.
(1 mark)
(2) Determine the probability that a player receives a total of 5 or 6 points.
(2 marks)
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(b) If the six-sided dice from the game in part (a) was replaced with an unbiased n-sided dice (n > 2)
and all other conditions remained unchanged, the total number of points, X, a player receives in

a game can be modelled by the probability mass function

2] )

(i) Consider a game where an unbiased ten-sided dice is used.

where x is a positive integer.

Determine the probability that a player receives a total of 2 points or fewer, when using
this dice.

(2 marks)
(i) (1) Consider a game where an unbiased n-sided dice is used. If the probability of
- . .39 . 39
a player receiving a total of 2 points or fewer is — (i.e. Pr(X,K <2)=—),
Py ? P 400 ( (¥, <2) 400)
show that 397% — 8007 + 400 = 0.
(3 marks)
(2) Hence or otherwise, state the value(s) of n.
(1 mark)
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