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I. (20%) A box contains 3 white balls and 2 black balls. Two balls are drawn from it without replacement.
(a) (5%) Calculate the probability that both balls drawn will be the same color.

(b) (5%) Calculate the probability that at least one of the balls drawn will be white.

(c) (5%) Calculate the probability that the second ball is black given that the first ball is black.

(d) (5%) Calculate the probability that the first ball is white given that the second ball is white.

I1. (15%) Let X and Y be independent random variables each having the uniform density on {0,1,- -, N }
(e) (5%)Find P(X2>Y).
(® (5%) Find P(X=Y).

(g) (5%) Find the density of min(X,Y).
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L. (10%) Denote C} = s, 1 < k < n and define 0! = 1.

(a) (6%) Show that C} =Cp'+Cpl, V1<k<n.
(b) (2%) Find Y}, Cp.
(c) (2%) Find T} o(-1)*Cp.

2.(10%) Let X be the number of accidents in a factory per week having the probability mass

function 3
o g 1D

@)= e iDeTa

Find the conditional probability P(X > 4|X > 1).

3.(10%) The p.d.f. of X is f(z) = 6271, 0 < <1, 0 < 0 < oc and let ¥ = —26In(X).
Name the distribution of ¥ and find the expectation E(Y') and variance Var(Y).
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IV. (10%) Consider two independent random variables X and Y satisfying the following equations:

E[(X +1)"]=9, E[(X-3)*]=1
E[(Y-3)*]=24, E[(Y+2)*]=9

(a) (5%) Compute the means and variances of X and Y.
(b) (5%) Compute the covariance between the random variables X+2Y and X-3Y.

V. (15%) The joint probability density function for random variables X and Y is given by

cxy 0=x<3,0sy=<2

0 elsewhere

f(x,y)={

where ¢ is a constant.

(a) (5%) Determine the constant ¢ so that it satisfies the property of joint probability density function.
(b) (5%) Compute the expectation E(X).

(c) (5%) Are the random variables X and Y dependent? Give the reason for your answer.

VI. (10%) Consider a continuous random variable X with a uniform distribution between 0 and 4.
(a) (5%) Compute the mean and variance of random variable X from their definitions.
Show the step-by-step details of your computation.
(b) (5%) Compute the moment generating function for the random variable X.




