5.4 Discrete random variables
Candidates should be able to: Notes and examples

e draw up a probability distribution table relating
to a given situation involving a discrete random
variable X, and calculate E(X) and Var(X)

use formulae for probabilities for the binomial Including the notations B(n, p) and Geo(p). Geo(p)

and geometric distributions, and recognise denotes the distribution in which p = p(1 fp)"*1 for
pracmal situations where these distributions are r=1,2,3,....

smtable models

o use formulae for the expectation and variance of Proofs of formulae are not required.
the binomial distribution and for the expectation

of the geometric distribution.
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The score when two fair six-sided dice are thrown is the sum of the two numbers on the upper faces.

(a) Show that the probability that the score is 4 is ]'—2 (A’é‘))

The two dice are thrown repeatedly until a score of 4 is obtained. The number of throws taken is

M _ -
Geomdinc ¢ 'I’;_ 5 q = TIZ

denoted by the random variable X.

(b) Find the mean of X.
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7  On any given day, the probability that Moena messages her friend Pasha is 0.72.

(a) Find the probability that for a random sample of 12 days Moena messages Pasha on no more
than 9 days.

(b) Moena messages Pasha on 1 January. Find the probability that the next day on which she
messages Pasha is 5 January.
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5 A pair of fair coins is thrown repeatedly until a pair of tails is obtained. The random variable X
denotes the number of throws required tp obtain a pair of tails.

(¢) Find the probability that fewer than 6 throws are required to obtain a pair of tails.
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Kayla is competing in a throwing event. A throw is counted as a success if the distance achieved is
greater than 30 metres. The probability that Kayla will achieve a success on any throw is 0.25.

(a) Find the probability that Kayla takes more than 6 throws to achieve a success.

(b) Find the probability that, for a random sample of 10 throws, Kayla achieves at least 3 successes.
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A fair six-sided die, with faces marked 1, 2, 3, 4, 5, 6, is thrown repeatedly until a 4 is obtained.

(a) Find the probability that obtaining a 4 requires fewer than 6 throws.

On another occasion, the die is thrown 10 times.

(b) Find the probability that a 4 is obtained at least 3 times.
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2 An ordinary fair die is thrown until a 6 is obtained. QICUW\dT\‘C . ? = _6‘_ 3 W = é

(a) Find the probability that obtaining a 6 takes more than 8 throws.

Two ordinary fair dice are thrown together until a pair of 6s is obtained. The number of throws taken

gaeowei‘w'c > F:é‘.—é ) 0\/”;—2-
[

is denoted by the random variable X.

(b) Find the expected value of X.
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