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1 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.

[3]

[3]

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

(a) the sixth person selected,

(b) not among the first 10 people selected.

(ii) Find the expected number of people selected. [2]

2 Andrea practises shots at goal. For each shot the probability of her scoring a goal is 2
5
. Each shot is

independent of other shots.

[2]

[3]

[3]

(i) Find the probability that she scores her first goal

(a) on her 5th shot,

(b) before her 5th shot.

(ii) (a) Find the probability that she scores exactly 1 goal in her first 5 shots.

(b) Hence find the probability that she scores her second goal on her 6th shot. [2]

3 A random variable T has the distribution Geo(1
5
). Find

[2]

[2]

(i) P(T = 4),
(ii) P(T > 4),
(iii) E(T). [1]
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4 Erika is a birdwatcher. The probability that she will see a woodpecker on any given day is 1

8
. It is

assumed that this probability is unaffected by whether she has seen a woodpecker on any other day.

[3]

(i) Calculate the probability that Erika first sees a woodpecker

(a) on the third day,

(b) after the third day. [3]

(ii) Find the expectation of the number of days up to and including the first day on which she sees a

woodpecker. [1]

(iii) Calculate the probability that she sees a woodpecker on exactly 2 days in the first 15 days. [3]

5 Andy makes repeated attempts to thread a needle. The number of attempts up to and including his

first success is denoted by X.

[2]

[2]

(i) State two conditions necessary for X to have a geometric distribution.

(ii) Assuming that X has the distribution Geo(0.3), find

(a) P(X = 5),
(b) P(X > 5). [3]

(iii) Suggest a reason why one of the conditions you have given in part (i) might not be satisfied in

this context. [2]

6 R and S are independent random variables each having the distribution Geo(p).
[1]

[1]

(i) Find P(R = 1 and S = 1) in terms of p.

(ii) Show that P(R = 3 and S = 3) = p2q4, where q = 1 − p.

(iii) Use the formula for the sum to infinity of a geometric series to show that

P(R = S) = p

2 − p
. [5]
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