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1. [12+6+6 marks] Let

f(x; y) = C expf�1
2
(x2 � xy + 4y2)g; (x; y) 2 R2:

(i) Find C so that f is a bivariate probability density function.
(ii) Find the marginal density functions.
(iii) Find the conditional density functions.

2. [10 marks] Let X1; X2; : : : ; Xn be random variables having �nite second
moments. Let � = ((�ij)); 1 � i; j � n be the real (n � n) matrix given by
�ij = Cov(Xi; Xj): Show that � is a symmetric nonnegative de�nite matrix.

3. [13+3 marks] Let X1; X2; : : : ; Xn be independent N(0; 1) random
variables. Let Yk = X1 +X2 + � � �+Xk; k = 1; 2; : : : ; n:
(i) Find the distribution of (Y1; Y2; : : : ; Yn):
(ii) Find Cov(Yi; Yj):

4. [15 marks] Let X have N(�; �2) distribution. Find E(cos(tX));
t 2 R:

5. [20 marks] 200 numbers are rounded o¤ to the nearest integer and
then added. Assume that the round o¤ errors are independent and uniformly
distributed over (� 1

2 ;
1
2 ): Find the probability that the computed sum will di¤er

from the sum of the original 200 numbers by more than 5.

6. [15 marks] Using characteristic functions show that the sum of indepen-
dent Poisson random variables is again Poisson.
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