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Note: State clearly the results you are using in your answers.

1. (15 marks) Suppose the times it takes two students to solve a problem
are independently and exponentially distributed with parameter λ.
Find the probability that the first student will take at least twice as
long as the second student to solve the problem.

2. ( 12 + 13 = 25 marks) Let

f(x, y) = C exp{−1

2
(x2 − xy + 7y2)}, (x, y) ∈ R2.

(i) Find C so that f(·, ·) is a probability density function on R2.

(ii) Find the marginal probability density functions. Are they inde-
pendent?

3. ( 15 marks ) Let X,Y be independent real valued random variables
each having a uniform distribution on (0, 1). Find the probability den-
sity function of X + Y.

4. ( 20 marks ) Let a, b, c, d ∈ R such that ad− bc 6= 0, and let A be the
matrix

A =

(
a b
c d

)
Let X = (X1, X2) be a two dimensional random variable having bivari-
ate normal distribution with means µ1, µ2 ∈ R, with variances σ21, σ

2
2 ∈

(0,∞), and correlation coefficient ρ ∈ (−1, 1). Define Y = (Y1, Y2) by
Y = AX. Find the distribution of Y, and identify the means, variances
and the correlation coefficient.

5. ( 7 + 8 = 15 marks ) X1, X2, X3 are independent standard normal
random variables. Indicating clearly the results you are using, find
the distributions of (i) X2

1 +X2
2 +X2

3 , (ii) (X2
1 +X2

2 )/2X2
3 .
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6. ( 10 marks ) Let X have a uniform distribution on (−1, 1). Find the
characteristic function of X.

2


