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1) (10 points) Alice has three children. Assume that all eight possible arrangements of boy “b” and
girl “g” in the order of birth, {ggg, bgg, gbg, ggb, bbg, bgb, gbb, bbb}, are equally probable.
a) (5 points) What is the probability that Alice has two girls and one boy?
b) (5 points) Given the information that at least one of Alice’s children is a boy and the younger
child is not a girl, what is the probability that Alice has two girls and one boy?

2) (15 points) Let X be the number of heads in 10 tosses of a fair coin.
a) (5 points) Find the probability mass function of X.
b) (5 points) Find the mean of X.
¢) (5 points) Find the variance of X.

3) (20 points) A random variable X has the following probability density function (pdf):
_fe(l—2z%), for —1<z <1,
fx(@) = { 0, elsewhere,
where ¢ is a constant.

a) (5 points) Find c.

b) (5 points) Find the probability that X > 0. )

c) (5 points) Find the cumulative distribution function (cdf) Fix(z) of X.

d) (5 points) Find the mean of X.

4) (15 points) Consider the following joint pdf of two random variables X and Y:

_Jz+y f0<z<1,0<y<1
fxy(@y) = { 0, otherwise.
a) (5 points) Find the marginal pdf of X.
b) (5 points) Find the probability that “Y > X + 0.5”.
¢) (5 points) Are X and Y dependent or independent? Please explain your answer. (O point if
the explanation is incorrect.)

5) (20 points) Let X be a normal (Gaussian) random variable with mean 40 and variance 16. Consider
Y = aX + b, where a and b are two constants to be designed such that Y has zero mean and unit
variance.

a) (10 points) Find « and b&.
b) (5 points) Find the pdf of Y.
¢) (5 points) Find the characteristic function of Y.

6) (20 points) Let X be a continuous random variable with cdf Fx(z) and pdf fx(z). Consider
Y = X2
a) (5 points) The event {Y < y} is equivalent to what event involving X itself?
b) (5 points) Use part a) to find the cdf of Y.
c) (5 points) Use part b) to find the pdf of V.
d) (5 points) If X denotes the amplitude of a radio signal with the following pdf:

T
[x(z) = ——2-6_””2/2"‘2, z>0, a>0,
%

where « is a constant, use part c¢) to find the pdf of the squared envelope Y.




