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INSTRUCTIONS

e Answer Question ALL the THREE Questions.
QUESTION ONE [30 MARKS]

a) Letx and y be random variables with a joint density function.

(4xy,0<xy<1
f(xy) _{ 0, elsewhere

Find
@) Cov(x,y)
(i) P(y/x=3)

[8 marks]
[4 marks]

b) Suppose that X and Y be two continuous random variables with joint density function

k
flx,y)=f(x) = ExSyB' 0<x<20<y<?2

0, Otherwise

i.  Find the value of k
ii.  Determine whether variables X and Y are independent

iii. Find=P (X <liys l)
2 2
iv.  Find Var (X+2Y)
¢) Let X and Y have the joint density function

C(4xy, 0<x<k0<y<1
f(x,y)—{ 0, Otherwise
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[3 marks]
[4marks]

[3marks]

[3marks]
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Find
i.  Show that the value of k is 1 [2 marks]
ii.  The conditional PD Fof Y given X = x [3 marks]
QUESTION TWO (20 MARKS)

a) The joint probability density function of X and Y is represented by the table below;

Y |1 2 3 4
X

1 0.05 |0.75 | 0.065 | 0.093

2 0.059 | 0.1 0.12 | 0.102

3 0.05 | 0.001 | 0.082 | 0.003

4 0.1 0.07 |0.01 |0.02

Find (i) the marginal probability distributions of X and Y [3 marks]
(ii) the conditional probability of X given Y=3 [3 marks]
(iii) E(X/Y=3) and Var(X/Y=3) [6 marks]

b) Given the joint p.d.f of X and Y is

1
f(x;}/)={x(x+§3’) ’OSXSl’OSySZ
0

, elsewhere
Find (a) (1) E(X) (ii) E(Y) (i) E(XY) [6 marks]
(b) Are X and Y independent? [2 marks]

QUESTION THREE (20 MARKS)

—x—y
a) The joint p.d.f of X and Y is f(x,y)={2€ y 0<x<y0<y<e

0, elsewhere
Find
(1) the joint moment generating function of X and Y. [8 marks]
(i1) E(X) [4 marks]

b) Consider a sample of size two draw without replacement from an urn containing three
balls numbered 1,2 and 3. Let X be the smaller of the two numbers drawn and Y the
larger of the two numbers drawn.

Find
i.  the joint probability distribution function of X and Y
ii.  the conditional distribution of Y given X=1
mi.  Cov(X)Y) [8 marks]
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