Wed, May 1, 2013 MATH 340, Midterm 2 Prof. V. Panferov

@ﬁ( L onS.,

This test includes 7 questions (total of 42 points), on 7 pages. The duration of the test is 1
hour 15 minutes.

Name: (print)

Your scores: (do not enter answers here)

1 2 3 4 5 6 7 total

Important: The test is closed books/notes. A basic scientific calculator is allowed; no
graphing calculators or other electronic devices. Give complete solutions to problems; no
credit will be given for just the correct answers.

1. (6 points) The lifetime in hours of a certain electronic device is a random variable with
probability density given by
f(z)=ze™®, z>0.

Compute the expected lifetime of such a device.
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2. (6 points) The joint probability density for random variables X and Y is given by

Czy, z>0,y>0,z+y<1
flz,y) = .
0, otherwise.

a) Determine the constant C.

(
(b) Are X and Y independent?
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3. (6 points) Let X and Y be independent, exponentially distributed random variables,
with parameter A = 1. Find the probability density of X — Y.
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4. (6 points) The gross weekly sales at a certain store is a normal random variable with
mean $2, 700 and the standard deviation $300. What is the probability that
(a) the total gross sales over the next two weeks will be less than $5,0007
(b) weekly sales exceed $3,000 in at least two of the next three weeks?

State the independence assumptions that you are making. q
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. (6 points) A man and a woman agree to meet at a certain location at about 12 : 30
pm. The man arrives at a time uniformly distributed. between 12 : 20 and 12 : 40 and
if the woman independently arrives at a time uniformly distributed between 12 : 15 and
12 : 45 pm. '
(a) Find the probability that the first to arrive waits no longer than 5 minutes.

(b) What is the probability that the man arrives first?

[@'(t X - (23 4'0 —ocrivolt 1Tux -Jj At vnlun

(&)
' — yrival #Ce
y € (/5;‘75/) e rr e 7 .
b Py)- | 50 Tt
/7 o, o FCovartdE
L tece

plores)- g - 4

a-fove =
(5) F/XZ }’) :;;7/1‘ Z;:hvc o {:::Lf o
Grea ©F f—ﬁ—zn/ec/a?,g/

Continued...



Page 6

6. (6 points) The county hospital is located at the center of a square whose sides are 3
miles wide. If an accident occurs within this square, then the hospital sends out an
ambulance. The road network is rectangular, so the travel distance from the hospital,

- whose coordinates are (0,0) to the point (z,y) is |z| + |y|- If an accident occurs at a
point that is uniformly distributed in the square, find the expected travel distance of the

ambulance. A ‘7«
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7. (6 points) Let X be uniformly distributed over (0,1). Find the density of the random

variable Y = —1log X, where ) is a positive constant. (Here notation log is used for
the logarithm to base e).
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The end.



