
1 A school athletics team has 10 members. The table shows which competitions each of the members
can take part in.

An athlete is selected at random. Events A, B, C, D are defined as follows.

A: the athlete can take part in exactly 2 competitions.
B: the athlete can take part in the 200 m.
C: the athlete can take part in the 110 m hurdles.
D:

(i) [1]

(ii) [1]

[1](iii) Which two of the four events A, B, C, D are mutually exclusive?

(iv) Show that events B and D are not independent. [2]

the athlete can take part in the long jump.

Write down the value of P(A � B).

Write down the value of P(C � D).

Competiton

100 m 200 m 110m 400 m Long
hurdles jump

Abel ✓ ✓ ✓

Bernoulli ✓✓

Cauchy ✓✓ ✓

Descartes ✓✓

Einstein ✓✓

Fermat ✓✓

Galois ✓ ✓

Hardy ✓ ✓ ✓

Iwasawa ✓✓

Jacobi ✓
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2 Jane buys 5 jam doughnuts, 4 cream doughnuts and 3 plain doughnuts. 

On arrival home, each of her three children eats one of the twelve doughnuts. The different kinds
of doughnut are indistinguishable by sight and so selection of doughnuts is random.

Calculate the probabilities of the following events.

[3]

[3]

[3]

(i) All 3 doughnuts eaten contain jam.

(ii) All 3 doughnuts are of the same kind.

(iii) The 3 doughnuts are all of a different kind.

(iv) The 3 doughnuts contain jam, given that they are all of the same kind. [3]

On 5 successive Saturdays, Jane buys the same combination of 12 doughnuts and her three children
eat one each. Find the probability that all 3 doughnuts eaten contain jam on

[3](v) exactly 2 Saturdays out of the 5,

(vi) at least 1 Saturday out of the 5. [3]
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