Topic Y2 Counting principles & probability distributions (Pre-TT A) [49]
1.
In a class of 30 students, each student studies exactly one modern language. 14 students study French,

9 students study Spanish and 7 students study German. A committee of 6 students is to be chosen from these
30 students. Find the number of ways of choosing the committee if it contains

(i) any 6 students from the class, [1]
(ii) 2 students studying each language, [2]
(iii) exactly 1 student studying French. [3]

(Total 6 marks)
2.

On average 1 in 20 members of the population of this country has a particular DNA feature. Members
of the population are selected at random until one is found who has this feature.

(i) Find the probability that the first person to have this feature is

(a) the sixth person selected, [3]
(b) not among the first 10 people selected. [3]
(ii) Find the expected number of people selected. [2]

(Total 8 marks)
3.

A bag contains 10 tokens, 3 are red and 7 are green. Tokens are removed, one at a time,
without replacement until a red token is removed or until 4 tokens have been removed,
whichever occurs first.

The discrete random variable X represents the number of tokens removed.

(a) Show that P(X=4)= 27—4
2
The probability distribution of X is given in the table below
X 1 2 3 B
7 7 7
P(X=x) 2 — = =
10 30 40 24
(b) Showing your working clearly, find Var(X)
C))

The same bag of 10 tokens is now used again. This time a token is removed, the colour is
noted and the token is replaced. This procedure is repeated until a red token is removed.

The discrete random variable Y represents the number of green tokens removed.

(c) Showing your working clearly, find Var(Y)
)
(Total 10 marks)



4.

The five letters of the word NEVER are arranged in random order in a straight line.

(i) How many different orders of the letters are possible? 2]
(ii) In how many of the possible orders are the two Es next to each other? 2]
(iii) Find the probability that the first two letters in the order include exactly one letter E. [3]

(Total 7 marks)

5.
(i) The random variable W has the distribution B(10, 1). Find
(a) P(W<2), [1]
(b) P(W=2). 2]

(ii) The random variable X has the distribution B(15, 0.22).
(a) Find P(X =4). [2]
(b) Find E(X) and Var(X). [3]

(Total 8 marks)

6.
Two car hire companies hire cars independently of each other.

Car Hire A4 hires cars at a rate of 2.6 cars per hour.
Car Hire B hires cars at a rate of 1.2 cars per hour.

(a) In a 1 hour period, find the probability that each company hires exactly 2 cars.

2)
(b) In a 1 hour period, find the probability that the total number of cars hired by the two
companies is 3
2)
(c) In a 2 hour period, find the probability that the total number of cars hired by the two
companies is less than 9
2)
On average, 1 in 250 new cars produced at a factory has a defect.
In a random sample of 600 new cars produced at the factory,
(d) (i) find the mean of the number of cars with a defect,
(i1) find the variance of the number of cars with a defect.
2)
(e) (1) Use a Poisson approximation to find the probability that no more than 4 of the
cars in the sample have a defect.
(i) Give a reason to support the use of a Poisson approximation.
2)

(Total 10 marks)



