STAT/MA 41600
In-Class Problem Set #32: October 26, 2018
Solutions by Mark Daniel Ward

Problem Set 32 Answers

1. We compute P(X > U) = [°[>(1/10)(1/5)e */% dz du = [,°(1/10)(—e */%)|22, du =
J32(1/10)(e/5) du = (—1/2)(e /) |12y = (1/2)(1 — e~2) = 0.4323.

2a. We compute P(|X — 8| < 2) = P(6 < X < 10) = 610(1/10)6_9”/10 de = —e /10|10 = —
e™3/% — et = 0.1809.
2b. We compute P(X > 12 | X > 9) = P(X;%ifgi(w) = 1;3(())((%192)) = 21192//1100 = ¢3/10 = 0.7408.
Alternatively, we can use the memoryless property of exponential random variables, so we get

P(X >12| X >9) = P(X >3) = e 3/10 = 0.7408.

3. We let X, Y, Z denote the times (in seconds) until the phone rings, email arrives, or computer
beeps Then P(Y < X &Y < Z) = [}° I, f (1/30)e=%/30(1/20)e~¥/2(1/15)e ~2/15 dz dx dy =
> fO . —x/30 |oo e y/20( —z/15)|zzy dy — 20f y/SOe y/206—y/15 dy — %fo —3y/20) dy —
(=1/3)(e ‘3y/2°)\2‘; =1/3.

Alternatively, we can let W denote the minimum of X and Z. Since the minimum of inde-
pendent exponential random variables is also an exponential random variable, and we add the
parameters, then W is an exponential random variable with parameter A = 1/30 + 1/15 = 1/10.
So we get P(Y < X &Y < Z) = P(Y < W) = [7°[7(1/20)e7v/*(1/10)e/10 dw dy =
2710 Doo e_y/20( —w/10)| dy — O 5 6 y/20(6_y/10)dy — 210 fooo —3y/20dy _ (_1/3)6—3y/20|zo20 —
1/3.

4. We compute
0 ry
P(Y/2< X <Y) :/ / (1/3)e=%/3(1/4)e=9/ dz dy

0 Jy/2

— [T, e ay
0 r=y/2

= [T ey e itay
0

— / (6—5y/12 o 6—7y/12)(1/4) dy
0

= ((—12/5)e>/12 — (=12/T)e” /%) (1/4)]52,
= (12/5-12/7)(1/4)

= 6/35

—0.1714.



