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Louise and Marie play a series of tennis matches. It is given that, in any match, the probability that
Louise wins the first two sets is 3.

(i) Find the probability that, in 5 randomly chosen matches, Louise wins the first two sets in exactly
2 of the matches. [3]

It is also given that Louise and Marie are equally likely to win the first set.

(ii) Show that P(Louise wins the second set, given that she won the first set) = 3
4
. [2]

(iii) The probability that Marie wins the first two sets is 1
3
. Find

P(Marie wins the second set, given that she won the first set). [2]

2 It is known that, on average, one match box in 10 contains fewer than 42 matches. Eight boxes are
selected, and the number of boxes that contain fewer than 42 matches is denoted by Y .

[2](i) State two conditions needed to model Y by a binomial distribution.

Assume now that a binomial model is valid.

[2]

(ii) Find

(a) P(Y = 0),
(b) P(Y ≥ 2). [2]

(iii) On Wednesday 8 boxes are selected, and on Thursday another 8 boxes are selected. Find the
probability that on one of these days the number of boxes containing fewer than 42 matches is 0,

and that on the other day the number is 2 or more. [3]

3 Past experience has shown that when seeds of a certain type are planted, on average 90% will germinate.
A gardener plants 10 of these seeds in a tray and waits to see how many will germinate.

(i) Name an appropriate distribution with which to model the number of seeds that germinate, giving
the value(s) of any parameters. State any assumption(s) needed for the model to be valid. [4]

(ii) Use your model to find the probability that fewer than 8 seeds germinate. [2]

Later the gardener plants 20 trays of seeds, with 10 seeds in each tray.

(iii) Calculate the probability that there are at least 19 trays in each of which at least 8 seeds germinate.
[4]
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4 A coin is biased so that the probability that it will show heads on any throw is 2
3
. The coin is thrown

repeatedly.

The number of throws up to and including the first head is denoted by X. Find

[3]

[3]

(i) P(X = 4),
(ii) P(X < 4),

(iii) E(X). [2]

5 A variable X has the distribution B(11, p).
4

(i) Given that p = 3, find P(X = 5). [2]

[4](ii) Given that P(X = 0) = 0.05, find p.

(iii) Given that Var(X) = 1.76, find the two possible values of p. [5]
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