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Answer all questions.
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a calculator.
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A fair 6-sided dice with faces labelled 1, 2, 3, 4, 5, 6 is thrown repeatedly. The random variable X
denotes the number of throws required to obtam ao.

(a) Find P(X=7). [1]
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Kai has a spinner with four sides, labelled 1, 2, 3, 4. When the spinner is spun, the score is the number

on the side on which the spinner lands. The random variable X denotes this score. The probability

distribution table for X is given below.

(a) Find the numerical value of Var(X).
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Kai spins his spinner 10 times.
(b) Find the probability that a score of 2 is obtained fewer than 8 times. [3]
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Priti has two bags of discs, X and Y.
Bag X contains 8 red discs and 7 blue discs.

Bag Y contains 6 red discs and 9 blue discs.

Priti tosses a fair coin.

If she obtains a head, she chooses at random and without replacement two discs from bag X.

If she obtains a tail, she chooses at random and with replacement two discs from bag Y.

(a) Draw a tree diagram to represent this information, showing all the probabilities.
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(b) Find the probability that the two discs that Priti chooses are blue. [2]

(¢) Find the probability that the two discs that Priti chooses come from bag X given that at least one of
the discs is red. [4]
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4  The heights, in cm, of 15 players from each of two sports teams, Pelicans and Swans, are given in
the table.
Pelicans | 156 | 160 | 164 | 165 | 167 | 170 | 171 | 173 | 178 | 182 | 182 | 184 | 185 | 186 | 187
Swans 170 | 180 | 183 [ 165 | 174 | 158 | 170 | 181 | 162 | 178 | 174 | 163 | 191 | 182 | 174

(a) Draw a back-to-back stem-and-leaf diagram to represent the heights of the players from Pelicans

and Swans, with Pelicans on the left-hand side.
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(b) Find the median and the interquartile range of the heights of the Pelicans. [3]

For the Swans, the lower quartile of the heights is 165 cm, the median is 174 cm and the upper quartile
is 181 cm.

(¢) Represent the data shown in the back-to-back stem-and-leaf diagram by a pair of box-and-whisker
plots in a single diagram. [3]

(d) Make one comparison between the heights of the Pelicans players and the heights of the
Swans players. [1]
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In a group of 25 athletes, there are 8 sprinters, 5 hurdlers and 12 throwers.

|

(a) Find the number of different ways in which a team of 6 athletes can be selected if it consists of at
least 3 sprinters, at most 2 hurdlers and at most 1 thrower. [4]
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A group of 8 athletes chosen from the group of 25 athletes consists of 1 sprinter, 3 hurdlers and 4
throwers. These 8 athletes stand in a row.

(b) How many different arrangements of the 8 athletes are there if the 3 hurdlers do not stand all
together? [3]

(¢) How many different arrangements of the 8 athletes are there in which there are at least two athletes
between any two hurdlers? [3]
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A large number of runners took part in two charity runs to raise money for a new community centre.

In the first run, the times to complete the run were normally distributed with mean 46.3 seconds and
standard deviation 6.4 seconds.

(a) Find the probability that a randomly chosen runner took more than 55.1 seconds to complete
the run. [3]

In the second run, the times to complete the run were normally distributed with mean 39.8 seconds and
standard deviation o seconds. 10% of the runners took more than 48.6 seconds.

(b) Find the value of 0. [3]
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150 runners are chosen at random from those who took part in the second run.

(¢) Use an approximation to find the probability that fewer than 20 of the 150 runners took more than
48.6 seconds to complete the run. [5]
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If you use the following page to complete the answer to any question, the question number must be
clearly shown.

14 _l
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