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1. The sales of a convenience store on a randomly selected day are X thousand dollars, where X
is a random variable with a distribution function of the following form:
0, z<0
-1-.1:2, D<r<l
Fiz) = 2
kidz —z%), 1<z<?2
1, ==42.
Suppose that this convenience store's total sales on any given day are less than B 2000,
{a) Find the value of k.
(b) Let A and B be the events that tomorrow the store’s total sales are between 500 and 1500
dollars, and over 1000 dollars, respectively. Find P(A) and P(B).
(e} Are A and B independent events?

2. Let (X,Y) be a continuous random vector with the probability density function

dr(l-y), f0<er<], 0yl

f(=.y}={

(a} Find E(X7Y*), j, ke Z, = MU {0}.
(b) Find Var(X — ¥) and p(X,Y) (the correlation coefficient of X and Y').

(}, otherwise

3. Suppose that X, ¥ € L%
(a) Show that
Var(X) = Var[E(X V)] + E[Var(X|Y)],
where Var(X|y) = E{[X - E[X|y}]=‘y},
(b} For each # € [0, 27], define
Xe =Xcosf —Ysiné
Y= Xsind + Y cosé
Show that there is at least one value of § for which Xy and Yy are uncorrelated,

4. Let f(z,y) be the joint probability density function of continuous random variables X and ¥
f is called a bivariate normal probability density function if

1 1 )
T,y) = exp | = m———=q(z,y}], (z,y}€RY,
f@y)= g e = g N (=)
where g is the correlation coefficient of X and Y and
_ (T EXN? L, T px) (V- Y y— vy’

e, = (S2%) -2 (57) (050) + (557)
(px.py ER,ox,0y >0, -1 <p<1).
(a) Find the conditional distribution of Y, given X =z (€ R).

(b) For what values of o 1s the variance of o X + Y minimum?
(¢) Show that if ¢x = oy, then X +Y and X — Y are independent random variables,

5. Let {X.}naen be a sequenec of 11.d. rv.'s with common probability density function

e=l2=8) ifr>4
fl:l.'} =

0, otherwise
L
Write Xo = Y Xi/n, X() = min{Xy,..., X, }.
i=1
(a) Show that X, £+ 144,
(b) Show that X3y 2 6.
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