Statistics 1 Binomial Questions

6 Plastic clothes pegs are made in various colours.

The number of red pegs may be modelled by a binomial distribution with parameter p equal
to 0.2.

The contents of packets of 50 pegs of mixed colours may be considered to be random samples.

(a) Determine the probability that a packet contains:

(i) less than or equal to 15 red pegs; (2 marks)
(i) exactly 10 red pegs; (2 marks)
(iii) more than 5 but fewer than 15 red pegs. (3 marks)

(b) Sly, a student, claims to have counted the number of red pegs in each of 100 packets
of 50 pegs. From his results the following values are calculated.

Mean number of red pegs per packet = 10.5
Variance of number of red pegs per packet = 20.41

Comment on the validity of Sly’s claim. (4 marks)

5 Kirk and Les regularly play each other at darts.

(a) The probability that Kirk wins any game is 0.3, and the outcome of each game is
independent of the outcome of every other game.

Find the probability that, in a match of 15 games, Kirk wins:
(i) exactly 5 games; (3 marks)
(i) fewer than half of the games; (3 marks)

(iii) more than 2 but fewer than 7 games. (3 marks)




2 A hotel has 50 single rooms, 16 of which are on the ground floor. The hotel offers guests a
choice of a full English breakfast, a continental breakfast or no breakfast. The probabilities
of these choices being made are 0.45, 0.25 and 0.30 respectively. It may be assumed that the
choice of breakfast is independent from guest to guest.

(a)

(b)

(¢)

On a particular moming there are 16 guests, each occupying a single room on the
ground floor. Calculate the probability that exactly 5 of these guests require a full
English breakfast. (3 marks)

On a particular moming when there are 50 guests, each occupying a single room,
determine the probability that:

(1) at most 12 of these guests require a continental breakfast; (2 marks)
(i1) more than 10 but fewer than 20 of these guests require no breakfast. (3 marks)

When there are 40 guests, each occupying a single room, calculate the mean and the
standard deviation for the number of these guests requiring breakfast. (4 marks)

6 Each weekday, Monday to Friday, Trina catches a train from her local station. She claims
that the probability that the train arrives on time at the station is 0.4, and that the train’s
arrival time is independent from day to day.

(a)

(b)

Assuming her claims to be true, determine the probability that the train arrives on time
at the station:

(i) on at most 3 days during a 2-week period (10 days); (2 marks)
(i) on more than 10 days but fewer than 20 days during an 8-week period. (3 marks)
(i) Assuming Trina’s claims to be true, determine the mean and standard deviation
for the number of times during a week (5 days) that the train arrives on time at
the station. (3 marks)
(ii)) Each week, for a period of 13 weeks, Trina’s travelling colleague, Suzie, records
the number of times that the train arrives on time at the station. Suzie’s results
are
2 2 4 1 2 3 3 2 2 0 3 2 0

Calculate the mean and standard deviation of these values. (3 marks)

(ii1) Hence comment on the likely validity of Trina’s claims. (2 marks)




