STAT /MA 41600
Practice Problems: October 31, 2014
Solutions by Mark Daniel Ward

1.

a. The probability is [ s5e™™/*0 dx = —e=/3|™ =72 = 1353.
b. Since the average is 1/\ = 30 minutes, then the variance is 1/A? = 900, so the standard
deviation is \/1/A? = 30 minutes.

2. Let X be the time (in minutes) until the next dessert; let Y be the time (in minutes)
until the next appetizer The probability is P(X < Y) fo foo 1 *x/?’le*y/Q dy doe =

T 3
fooo ; —x/SG—y/2’ foo 1,—52/6 o — 1?2 —51/6 L = 2/5.

3. Using the CDF of X, we have P(X < 20) = Fx(20) = 1 — e=2001/20) = 1 — ¢~ Similarly
P(Y <20)=1—e1and P(Z <20) =1—e¢!'. Since the X,Y,Z are independent, then
Pmax(X,Y, 7)) = P(X <20)P(Y <20)P(Z <20) = (1 —e™1)? = 0.2526.

4. The company expects to pay f03 )fse /L5 da: + [55(72)(100)(z — 3) e /1P dr =
(72)(100) [i° we” @/ dp = (72)(100)e 2 [° wze~/* dz. Notice [~ xie /1% dx is
the expected Value of X, i.e., is 1.5. So the company expects to pay (72)(100)(e~?)(1.5) =

1461.62 dollars.

5. The probability is

olofx () (3)e P dyde = [ - 1106_3//5} flo Leo/ody =1 010; —2/5 dx, but the

last integral is just the CDF of an exponentlal with average of 5, evaluated at 10. So the
overall probability is (1 —e™19/%) = 1(1 — e72) = 0.4323.



