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1 A bag contains 5 black discs and 3 red discs. A disc is selected at random from the bag. If it is red it
is replaced in the bag. If it is black, it is not replaced. A second disc is now selected at random from
the bag.

Find the probability that

[1]

[3]

(i) the second disc is black, given that the first disc was black,

(ii) the second disc is black,

(iii) the two discs are of different colours. [3]

2 A bag contains 6 white discs and 4 blue discs. Discs are removed at random, one at a time, without
replacement.

[1]

[3]

(i) Find the probability that

(a) the second disc is blue, given that the first disc was blue,

(b) the second disc is blue,

(c) the third disc is blue, given that the first disc was blue. [3]

(ii) The random variable X is the number of discs which are removed up to and including the first
blue disc. State whether the variable X has a geometric distribution. Explain your answer briefly.

[1]

3 (i) A biased coin is thrown twice. The probability that it shows heads both times is 0.04. Find the
probability that it shows tails both times. [3]

(ii) Another coin is biased so that the probability that it shows heads on any throw is p. The probability
that the coin shows heads exactly once in two throws is 0.42. Find the two possible values of p.

[5]

4 (i) A bag contains 12 red discs and 10 black discs. Two discs are removed at random, without
replacement. Find the probability that both discs are red. [2]

(ii) Another bag contains 7 green discs and 8 blue discs. Three discs are removed at random, without
replacement. Find the probability that exactly two of these discs are green. [3]

(iii) A third bag contains 45 discs, each of which is either yellow or brown. Two discs are removed at
random, without replacement. The probability that both discs are yellow is 1 . Find the number

15
of yellow discs which were in the bag at first. [4]
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5 A game at a charity event uses a bag containing 19 white counters and 1 red counter. To play the

game once a player takes counters at random from the bag, one at a time, without replacement. If the

red counter is taken, the player wins a prize and the game ends. If not, the game ends when 3 white

counters have been taken. Niko plays the game once.

(i) (a) Copy and complete the tree diagram showing the probabilities for Niko. [4]

White

Red

19

20

1

20

First counter

(b) Find the probability that Niko will win a prize. [3]

[2]

(ii) The number of counters that Niko takes is denoted by X.

(a) Find P(X = 3).

(b) Find E(X). [4]
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