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QUESTION ONE (30MARKS)

a)

b)

d)

€)

f)

Let X and Y betwo discrete random variables with ajoint probability function f(x, y).
Define
I.  Marginal probability function of X
ii.  Marginal probability function of Y (2marks)
The distance between flaws on along cableis exponentialy distributed with mean 2m
i.  Find the probability that the distance between two flows is greater than 15m
(3marks)
ii.  Find the probability that the distance between two flaws is between 8 and 20
(4marks)
Given the joint density of two continuous random variables X and Y as shown below. Find the
marginal and conditional p.d.f of X andY (8marks)
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Consider an experiment of tossing the tetra-hedra (regular four sided polyhedron) each with sides
labelled 1-4. Let X be the score on the 1% tetrahedron and X 1be the score on the 2™ tetrahedron.
Let Y denote the maximum of X and X . Find the joint C.D.F of

i. F1,2 (2marks)

ii.  F4,3) (2marks)
Let X and Y have abivariate density
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Show that f(x, ¥) isap.d.f (3marks)

Let X and Y bejointly distributed random variables with joint p.d.f as shown below. Obtain
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i E(X)
i, E(X+Y)
ii.  E(x-Y) (6marks)



QUESTION TWO (20MARKS)

The joint probability function of two discrete random variables X and Y is given by
f(X,y) =c(2x+Yy), where X and Yy assume all integers such that 0<x<2, 0<y<3,and

f (X, y) =0 otherwise. The sample points (X, y) for which probabilities are different from zero
are indicated in the table below. The probabilities associated with these points, given by
c(2x+Yy), are shown in Table below.

\'\-\.
B i) I 2 1 Tintals
X -3 l
0 ( i 2o 3 b
l. s 3-_ LI'C: f'l. 141.
gl ¥ ¢ e T 22
Totals — fi: S 12 150 43

a) Find the value of the constant C.(2marks)
b) Find P(X =2Y =1).(Imarks)

) Find P(X >1Y <2).(Imarks)

d) Find the marginal probability function of X and Y .(4marks)
e) Show that the random variables X and Y are independent.(3marks)

f) Evaluate E(X), E(Y), E(X,Y), E(X?), E(Y?), Var(X), Var(Y) andCov(X,Y)
(9marks)

QUESTION THREE (20MARKS)

a) Giventhejoint density of X1 and X2 as

, 1 0<y<1 0 <1
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Find
I.  Thejoint density of Y= X1+ X2 and Z=X2(4marks)
ii.  Themargina density of Y (3marks)

b) Show that the variance of the Exponentia distribution is1/4*  (13marks)



QUESTION FOUR (20MARKS)

a) Thejoint probability density function of the thickness X and hole diameter Y (bolt in
mm) of arandomly chosen washer is

1
fxy) = g(x+y) 1<x<24<y<5
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i.  Find the conditional probability density of Y given X= 1.2 (7marks)
ii.  Find the probability that the hole diameter is less than or equal to 4.8 given that
the thicknessis 1.2mm (2marks)
iii.  Find the conditional expectation of y given that X = 1.2 (2marks)
iv.  Findthevaueof E[Y]? Doesit differ from E[Y/X=1.2] (3marks)

b) Supposethat X and Y are the two discrete random variables with the joint p.d.f given
by

fle,y) = 5—];1(X+ y) x=123andy= 1,234

Determine the conditional distribution for Y given that X=x, hence calculate

. P(y=1/x=1)
. P(Y=4/X=3) (6marks)

QUESTION FIVE (20MARKYS)

a) Supposethat Y1 and Y2 are random variables (discrete or continuous). Show that
V(Y1+Y2)=V (YD) +V (Y2 +2Cov (YLl Y2  (4marks)

b) A small health-food store stocks two deferent brands of grain. Let X denote the amount
of brand 1 in stock and let Y denote the amount of brand 2 in stock (both X and Yare
measured in 100s of 1bs). The joint distribution of X and Y is
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i.  Findthe conditional pdf fwxy(x/y). (5marks)
ii.  Compute P(X>0.5/Y =0.3). (4marks)
iii.  What isthe variance for the total amount of grain in stock?(7marks)



