Name: Solwhons

Math 29 — Probability

Practice Third Midterm Exam 2

Instructions:
1. Show all work. You may receive partial credit for partially completed problems.

2. You may use calculators and a one-sided sheet of reference notes. You may not use any other
references or any texts.

3. You may not discuss the exam with anyone but me.

4. Suggestion: Read all questions before beginning and complete the ones you know best first.
Point values per problem are displayed below if that helps you allocate your time among
problems.

5. You need to demonstrate that you can solve all integrals in problems that do not have a (DO
NOT SOLVE) statement. LE. write out some work showing how you solved the integration,
including if necessary integration by parts.

6. Good luck!
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1. A packaging company is trying to decide how many of each size box to produce for the holidays. They
specialize in fairly small perfectly cube boxes. Let X be the length of a randomly generated cube (in
inches) from their production line and suppose the pdf of X is given by (for current machine settings):

f(x)= 2—1-(x -3)?,3<x <12, and 0, otherwise.
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b. The executives want less than 60% of cube boxes produced to have a volume greater than 729 inches
cubed. Are the executives going to be pleased with production? Justify your response with a probability-
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2. Let X and Y be random variables such that f, , (x,y) =24xy,0<x,y,<1,0<x+y <1, and 0, ow.

a. Find Cov(X,Y).
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b. Are X and Y independent? Justify your answer with some work relating to marginal pdfs.
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3. A particular road construction project has restricted passage on the road to one lane, causing
motorists to sometimes wait for traffic to move in the direction they are going. The time that a motorist
spends waiting, X, is exponentially distributed with a mean of A, where A is known to be normally

distributed with a mean of 1 and standard deviation of o . X | l ~F XP( 13 ;1 ~ N/U, 6)

a. Find the mean of the time a motorist spends waiting.

E(X\) = E(E(XER\)X} - E(R) Y

b. Find the variance of the time a motorist spends waiting. E { X l l) * 1
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4. An infinite size “magical” holiday bow! of candy contains 10% Hershey miniature chocolate bars, 20%
Hershey kisses, 30% Reese’s miniature peanut butter cups, and the rest is non-chocolate candy. Suppose
you are asked to randomly select a candy for each person in the class by drawing from the bag, so 30

pieces of candy. M idirimmisd (30) (. .2, 5;'('0)

a. How many miniature chocolate bars do you expect in your sample of 30 pieces?
e, - N (30) = 3

b. What is the covariance between the number of peanut butter cups and number of kisses that you
select in your sample of 30 pieces?

Cov( Xy X)) = =~ npspa= —30(3),2)= ~ 1.8

c. What is the approximate probability that there are fewer than 10 pieces of non-chocolate candy in
your sample of 30 pieces? (Hint: use an approximation). You need to provide a numerical value as an
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d. Suppose a second such magical bag of candy appears, and that you don’t know its composition. If you
wanted to estimate the proportion of chocolate candies in this new bag (p), you might count the

number of chocolate candies (X) in a sample of size n. What can you say about the relationship between
X/n and p in terms of convergence? What result allows you to state this relationship? (Multiple possible

answers, pick one relationship to discuss.) X"“ R (h ‘ 103
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