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QUESTION ONE: (30 MKS)

a) Letx be a random variable with density function given by;

fo=, Ao x>0
x)= %
0 otherwise

i) Find the moment generating function of x (3mks)
i) the mean of x (2mks)
iijy  variance of x (3mks)
b) Two random variables X and y have the following j.p.d.f; determine if the random
variables are independent. (8mks)
Z=%=y Dfx=l,
f(x,y)={ f<yp<l
0 elsewhere

1 D x <1,

c) Let f(x) = i

0 elsewhere

If y=3x,
1) Find the Jacobean of the transformation (2mks)
i) obtain the distribution of y (4mks)

d) A fair coin and die were tossed and rolled respectively, let the event that a head was
obtained be given by x and the event that a 6 was obtained be given by . are the two
events independent? (8mks)

OUESTION TWO: (20MKS)

Let x and y be continuous random variables with joint probability distribution function given by,

2x+2
f(x,y):{a(x ) p<x<1,0<y<]1
0 elsewhere

Find;
a) E(x) (2mks)
b) E(y) (2mks)
¢) E(x%) (2mks)
d) EGY (2mks)
e) E(xy) (3mks)
f) cov(xy) - (2mks)
g) var(x) (2mks)

h) var(y) (2mks)



i) Correlation coefficient of x and y
j) Are the random variables independent?

QUESTION THREE: (20 MKS)

distribution function given by;

% o0 _ o < . < o,
fOuLyny3) = LS —w <y, <®
e RS
0 else where
Find the;
a) Marginal density function of
i) f)
i) f(r2)
i)  f(y3)
b) Conditional density function of
i) f1/y2,¥3)
i) f(y2/y1,¥3)
i)  f(y3/yuy2)
) E(y1/y2,¥3)
i) E2/y1.¥3)
i)  E(y3/y1y2)
c) Determine if y1, ¥, y3 are stochastically independent.

(2mks)
(1mk)

Let ¥4, ¥2,¥3, ..., Vn be in a real product space; consider y4, ¥, and y3 with joint probability

(2mks)
(2mks)
(2mks)

(2mks)
(2mks)
(2mks)
(2mks)
(2mks)
(2mks)
(2mks)



QUESTION FOUR: (20MKS)

Let x and y have the following joint distribution
Xl |Y- -3 2 < Totals
1 0.1 0.2 0.2 0.5
3 0.3 0.1 0.1 0.5
Total 0.4 0.3 0.3 1
Find;
1) The distribution of x and y (4mks)
i1) The covariance of x and y (8mks)
ii1) The correlation coefficient of x and y (6mks)

iv) Are the random variables independent? explain (2mks)

QUESTION FIVE: 20MKS)

(a) Find the moment generating function a gamma density function defined as

A
= n—1,—Ax.
filx)= l_w)x g% 2> (6mks)

(b) Using the moment generating function obtained in (a) above and assuming n = 1 and

2 as 0.025 find the mean and standard deviation of density function _ (8mks) -
(c) Show that
1
"= T
for a continuous density function
X
(x) = g % gt
F0) = 5r@

where I'(a) = fom g gty (6mks)




