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1. The times, in minutes, taken by 40 students to travel to school are summarised by the grouped frequency
table below, where each class is written as its class interval and number of students: 10-19 has 6, 20-29 has 9,
30-39 has 12, 40-49 has 8 and 50-59 has 5. (a) Using the class midpoints, calculate an estimate of the mean
travelling time. (b) Calculate the standard deviation of these times. (c) The same data are to be drawn as a

histogram; state the frequency density of the class 30-39.

2. A committee of 4 people is to be chosen from a group of 7 men and 5 women. (a) Find the number of ways in
which the committee can be chosen. (b) Find the number of ways in which the committee contains exactly 2

women. (c) Find the number of ways in which the committee contains at least 3 women.

3. In a school, 45% of the students take Physics. Of the students who take Physics, 60% also take Mathematics.
Of the students who do not take Physics, 25% take Mathematics. A student is chosen at random. (a) Draw a
probability tree and find the probability that the student takes Mathematics. (b) Given that the student takes

Mathematics, find the probability that the student also takes Physics.

4. The random variable X has probability distribution P(X = 0) = 0.20, P(X = 1) = 0.35, P(X = 2) = 0.30 and
P(X = 3) = 0.15, with P(X = x) = 0 for all other values of x. (a) Show that this is a valid probability distribution.
(b) Find E(X). (c) Find Var(X). (d) Find E(3X — 2).

5. The random variable X has the binomial distribution B(20, 0.35). Find (a) P(X = 6), (b) P(X < 4), (c) E(X)
and Var(X), (d) the most likely value of X.
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6. In a game a player throws a ball at a target repeatedly. The probability of hitting the target on any throw is
0.2, independently of all other throws. The random variable Y is the number of throws up to and including the
first hit. (a) State the distribution of Y, giving the value of its parameter. (b) Find P(Y = 4). (c) Find P(Y > 5).
(d) Find E(Y).

7. The masses, in grams, of apples of a certain variety are normally distributed with mean 120 and standard
deviation 15. (a) Find the probability that a randomly chosen apple has a mass between 110 g and 135 g. (b)
Find the mass that is exceeded by 10% of these apples. (c) Give one reason why a normal model can only be an

approximation for the masses of apples.



8. Packets of tea are filled by a machine. The masses, in grams, of the packets are normally distributed with
mean 250 and standard deviation 4. (a) Find the probability that a packet has a mass less than 245 g. (b) Find
the probability that a packet has a mass between 248 g and 254 g. (c) The machine is adjusted so that the
standard deviation changes while the mean stays at 250 g. Find the standard deviation for which 2% of packets

have a mass less than 245 g.

9. The heights, in cm, of 200 boys at a school are modelled by a normal distribution with mean 168 and
standard deviation 7. (a) Estimate the number of boys whose height is between 160 cm and 180 cm. (b)
Estimate the number of boys whose height is more than 176 cm. (c) Two boys are chosen at random. Find the

probability that both are taller than 176 cm.
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