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8FM0 Unit Test – FurStats 1 – 1 Discrete Distributions

1. The discrete random variable X has probability distribution given by

x 2 3 6 11

P(X = x) 1
50

a 1
25

b

The discrete random variable Y = X2.

Given that E(Y ) = 50.3,

(a) [3]find the value of a and the value of b.

(b) [2]Find P(9− Y > 0).

Independent observations X1, X2, X3, . . . , X120 of X are taken.

The random variable T represents the total number of these 120 observations that are even.

(c) [2]Find

i. E(T ),

ii. Var(T ).

(d) [3]Find, using a suitable approximation, P(T > 10).

Total: 10
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8FM0 Unit Test – FurStats 1 – 1 Discrete Distributions

2. [7]The probability distribution of the discrete random variable X is

P(X = x) =

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

k

x
for x = 1, 2, 3

m

2x
for x = 6, 9

0 otherwise

where k and m are positive constants.

Given that E(X) = 3.8, find Var(X).
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3. A fair six–sided black die has faces numbered 1, 2, 2, 3, 3 and 4.

The random variable B represents the score when the black die is rolled.

(a) [1]Write down the value of E(B).

A white die has 6 faces numbered 1, 1, 2, 4, 5 and c where c > 5. The discrete random variable

W represents the score when the white die is rolled and has probability distribution given by

w 1 2 4 5 c

P(W = w) a+ b a 0.3 a b

Greg and Nilaya play a game with these dice.

Greg throws the black die and Nilaya throws the white die. Greg wins the game if he scores at

least two more than Nilaya, otherwise Greg loses.

The probability of Greg winning the game is
1

6
.

(b) [5]Find the value of a and the value of b. Show your working clearly.

The random variable X = 2W − 5.

Given that E(X) = 2.6,

(c) [6]find the exact value of Var(X).

Total: 12
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(Q3 continued . . . )
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4. The discrete random variable X has probability distribution

x −3 −1 1 2 4

P(X = x) q 7
30

7
30

q r

where q and r are probabilities.

(a) [1]Write down, in terms of q,P(X � 0).

(b) [2]Show that E (X2) = 7
15

+ 13q + 16r.

Given that E (X3) = E (X2) + E(6X)

(c) [7]find the value of q and the value of r.

(d) [4]Hence find P (X3 > X2 + 6X)

Total: 14
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(Q4 continued . . . )
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