STAT /MA 41600
In-Class Problem Set #32: October 30, 2015
Solutions by Mark Daniel Ward

1. We have P(X > 1 &Y > 1) = [ [(2¢72*)(3¢7*) dy dz. Or, since X and Y are
independent, you might choose to write P(X > 1 & Y > 1) = P(X > 1)P(Y > 1) =
(772 dx)( [ 3e~* dy). Either way, you get (e=?)(e~%) = e=® = 0.006738.

2a. We have P(X >4 | X > 3) = P(X;E"X&;;)DS) = Iljgig; = jﬁﬁii = z%z =e 2

2b. Yes, we also have P(X > 1) = e %) = ¢72,

2c. We have P(U >4 |U > 3) = P(U;?U&;;)bg) = Ilzggigg = % = 6/7. This is not equal to

P(U > 1), because P(U > 1) =9/10.

3a. Since the X,’s are independent, then
P(X; > 20 for all j) = P(X; > 20)P(Xs > 20)P(X;5 > 20)P(X, > 20)P(X; > 20),

and all 5 of the terms on the right hand side are equal. For each j, we have P(X; > 20) =
Jon 26 WOT dy = e~/ = =25 Thus P(X; > 20 for all j) = (e729)% = 7129 =
0.000003727.

Since the X;’s are independent, then

P(X; > 20 for at least one j) =1 — P(X; < 20 for all j)
=1 P(X; < 20)P(X, < 20)P(X5 < 20)P(X, < 20)P(X; < 20).

For each j, we have P(X; < 20) = fgoé (/8 qp =1 — (/B0 = 1 — =25 Thus
P(X; > 20 for at least one j) =1 — (1 — e %)% = 0.3484.
3b. Since the Y}’s are independent, then

P(Y; > 20 for all j) = P(Y; > 20)P(Y; > 20) - -- P(Y,, > 20),

and all n of the terms on the right hand side are equal. For each j, we have exactly as before
P(Y; > 20) = e %°. Thus P(Y; > 20 for all j) = (e72?)" = =2,
Since the Y}’s are independent, then

P(Y; > 20 for at least one j) =1 — P(Y; < 20 for all j)
—1— P(Y; < 20)P(Y; < 20)--- P(Y, < 20).

For each j, we have exactly as before P(Y; < 20) = 1—e~2°. Thus P(Y; > 20 for at least one j)
1—(1—e25)m
4. We compute P(2X <Y) = [[* [ 1em(/Prle=(Ay gy dy = [ L3/ dy = 1/3.
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