Homework #8

Due on 10/26/2026, Monday, before class.

1. Exercise 2.4.6 on page 125 (Graduate only)

2.4.6. If f(z1,22) = e ™1772 0 < 21 < 00, 0 < 22 < 00, zero elsewhere, is the
joint pdf of the random variables X; and X5, show that X; and X5 are independent
and that M (t1,t2) = (1 —t1)" Y1 —t2)7 1, t2 < 1, t; < 1. Also show that

BB+ X = (1 — 42, <L

Accordingly, find the mean and the variance of Y = X7 4+ Xo.
2. Exercise 2.4.7 on page 125

2.4.7. Let the random variables X; and X5 have the joint pdf f(x1,22) = 1/, for
(1 —1)? + (22 + 2)? < 1, zero elsewhere. Find fi(21) and fa(22). Are X; and Xo
independent?

3. Exercise 2.4.9 on page 125

2.4.9. Suppose that a man leaves for work between 8:00 a.m. and 8:30 a.m. and
takes between 40 and 50 minutes to get to the office. Let X denote the time of
departure and let Y denote the time of travel. If we assume that these random
variables are independent and uniformly distributed, find the probability that he
arrives at the office before 9:00 a.m.

4. Exercise 2.5.2 on page 133

2.5.2. Let X and Y have the joint pmf described as follows:
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and p(x,y) is equal to zero elsewhere.

(a) Find the means j; and ps, the variances o7 and o3, and the correlation
coefficient p.

(b) Compute E(Y|X =1), E(Y|X = 2), and the line us + p(o2/01)(x — p1). Do
the points [k, E(Y|X = k)], k= 1,2, lie on this line?



5. Exercise 2.5.3 on page 133

2.5.3. Let f(x,y) =2, 0 <2 <y, 0 <y <1, zero elsewhere, be the joint pdf of
X and Y. Show that the conditional means are, respectively, (1+2)/2, 0 < x < 1,
and /2, 0 < y < 1. Show that the correlation coefficient of X and Y is p = %



