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1.(15%) In a certain lot of personal computers it is known that 1% have some minor defect as

they come off the production line. They are put through a test procedure, which detects any
defect 98% of the time if a defect is really present, and indicates a defect 1% of the time even
though there is none present. What is the probability that a computer is
(a) defective if it fails the test; (8%)
(b) not defective if it did not fail the test? (7%)

2. (15%) Let X be a continuous random variable with probability density function (pdf)
2x D<x<l
Jr(x)= 0

otherwise
(a) Find the cumulative distribution function (cdf) Fix(x). (4%)

(b) Find P(% <X <2).(4%)
(c) Find the mean and variance of the random variable X. (7%)

3. (15%) A random variable X is uniformly distributed in the interval [-1, 1]. Find the pdf of the

random variable ¥ = X2,

4. (15%) If the probability mass function (pmf) of a random variable X is

0.3 x:=10
Polx) =407 =2

0 otherwise

The conditional pmf for random variable ¥ given X is

0.8 =) 0.6 =0
f},‘X(ylx:O): 0.2 y=1 PY|X(y|x=2)= 0.4 y=1
0 otherwise 0 otherwise

(a) Write the joint pmf P, (x,y) asa table. (4%)
(b) What is the conditional pmf P, , (x| y = 0)? (4%)
(c) What is the conditional expectation E[ X | y =0]? (3%)

(d) LetZ=E[X |Y]. Find the pmfof Z. (4%)

5. (15%) Let X; and X be independent normal random variables, and
Xi~N(mean, variance) = N(0,1), X>~N(0,1).
If Z=X+Y. Find the pdf of Z.
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6. (10%) Consider a random variable X in which P(X 220)=0.3,P(X <10)=0.3, E[X]=15.
What is the lower bound for Var(X)?

7.(15%) The random variables X and Y are independent with probability density functions

—§- x>72
fr(x) =<

0 otherwise

2y O<yxil
Fr)= { 0 otherwise

(a) Let Z=X7. Find the pdf of Z. (10%)
(b) Find E[Z]. (5%)



