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4.142) (a) The probability that the 8:15 am appt has to wait is the probability that the 8:00
am appt lasts more than 15 minutes.
Recall that the CDF of an exponential random variable is given by (for y>0):

R (y)=Pr(v <y)= fwdx =[~exp(~x/ p)[ =1-exp(~y/ )

0

Let Y = time that the 8:00 am appointment lasts. Told that: Y ~ exp(,ﬁ = %j

We know the CDF for Y : Pr(Y <y)=F,(y)=1—exp(-y/B)=1-exp(-2y)

Compute: Pr(Y > E) =1- Pr(Y < ij =1-F (Ej = exp(— 2 1) = exp(— E)
4 4 4 4 2

Part (b) asks for the probability that the waiting time is more than 20 minutes GIVEN
that the 8:15 am appt has to wait. The memoryless property of the exponential
distribution tells us that if the 8:00 am appointment has gone on for 15 minutes already
(so that the 8:15 appt has to wait) the additional time it will last is exponentially
distributed with the same parameter. That means that we can “restart the clock” on the

first appointment at 8:15 am. So the wait time, W ~ exp(ﬂ = %j :

Hence, Pr(w > EJ =1- Pr(w < ij =1-F, (Ej = exp(— zij = exp(— Ej
3 3 3 3 3

Part (c) Since the expected value of the first appointment is half and hour, once we know
it has lasted 15 minutes, it is expected to last an additional half an hour. So, the expected
wait time is 30 min.
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