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7 A discrete random variable X takes values » =0,1,2 with probabilities P(X =r) as given in the
following table.

r 0 1 2

P(X=r) a 2a b

(a) Write down the probability generating function of X, and use it to find an expression for E(X) in
terms of a and b. [2]
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The random variable Y is defined by V=X, +X, + X, +---+ X, where X, X,, X},..., X|, are ten

10
independent observations of X.

(c) Using the probability generating function of Y, and your answer to part (a), show that
E(Y) = 10E(X). [3]
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6  The discrete random variable X has probability generating function G, (¢) given by

t

Gl =557

(a) Find E(X) and Var(X). [5]
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The discrete random variable Y has probability generating function G, (7) given by

t2

C(3-202
The random variable Z is the sum of the random variables X and Y.

(b) Assuming X and Y are independent, find P(Z > 4). [5]
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4  The random variable X takes values 1 and 2 with probabilities % and % respectively.

(a) Write down the probability generating function G, (#) of X. [1]

The random variable Y is the sum of four independent observations of X.

(b) Find the probability generating function G, (z) of Y. Give your answer in the form
G, (1) = at” (b+ct)", where a, b, ¢, m and n are constants to be determined. [2]
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(d) Find Var(Y). [5]
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6 Y is a discrete random variable which takes the values 0, 2, 4, ... . The probability generating function
of Y'is given by

(a) Find £ in terms of a. [1]
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It is now given that a = 0.2.

(¢) Find the value of E(Y). [2]
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6 A bag contains 7 red balls and 3 blue balls. Kieran selects 2 balls at random, without replacement. The
number of red balls selected by Kieran is denoted by X, and the number of different colours present in
Kieran’s selection is denoted by Y.

(a) Find the probability generating functions, G, (?) of Xand G, (¢) of Y. (4]

The random variable Z is the sum of the number of red balls and the number of different colours
present in Kieran’s selection. Kieran claims that the probability generating function of Z is equal
to G, () <G, (7).

(b) Explain why Kieran is incorrect. [1]
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(¢) Find the probability generating function of Z, expressing your answer as a polynomial in 7. [4]
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