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There are 4 problems in this exam. Show intermediate steps and ﬁ;rmw"as for partial credit. You must
explain how you compute your resulis or answers Jor full credit.

1. (25 points)
Three cards are drawn without replacement from 12 cards (Jacks, Queens, and Kings) of an ordinary
deck of 52 playing cards. Let X be the number of Kings selected and ¥ be the number of Jacks.
(a) (5 points) Find the joint probability distribution of X and Y.
(b) (5 points) Find P{X+Y 22}.
(c) (5 points) Find E[X]. .
(d) (5 points) Find the marginal distribution of ¥.
(€) (5 points) Find the conditional distribution of X, given that Y=I,

5
2, (25 points)
A company distributes boxes of a mixture of materials A , B and C. Suppose that the weight of each
box is 1 kg, but the individual weights of the materials A, B and C vary from box to box. For a
randomly selected box, let X and Y represent the weights of the material A and B, respectively and
suppose that joint density function of X'and ¥ is given as follows. '

24xy, 0<x<1,05ys,x+ysl
f(x.y)={

0, elsewhere.

(a) (5 points) Find the probability that the weight of material C is more than 0.5 kg in a given box.,

(b) (10 points) Find the probability that the weight of material B is less than 0.125 kg if the weight
of material A is 0.75 kg in a box.

{c) (10 points) Find the probability density function of the random variable Z=X+Y.
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