
NAME:

Math 324 FALL 2004: Section 3 MWF 12-1
Midterm 1 Date: Oct 15, 2004

Instructions: Answer all questions. Show working where it is useful to do so. You have 50
minutes. To allow others to fully concentrate at the end please do not leave in the last 10 minutes.
You should submit your page of notes with your test paper.

Question 1. (25 points)

Suppose X ∼ N(100, 12) and Y ∼ Unif(0, 1) and X and Y are completely independent.

(a) What is the probability that X is between 90 and 110?

(b) What value of X is the 95 percentile?

(c) What is the probability that X is between 90 and 110 and Y is between 0.23 and 0.87?
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(d) What is the probability that X is between 90 and 110 or Y is between 0.23 and 0.87 or
both conditions hold true?

Question 2. (25 points)

An email mailbox receives messages at a rate of 18 messages per hour. 80% of all email messages
can be considered spam. Suppose that the mailbox is scanned by a perfect spam scanner, that is
it never makes a mistake in classifying a message as spam or not spam. You should assume that
email arrives at random intervals.

(a) What is the probability that 18 email messages arrive in a randomly chosen hour and all
18 are spam messages?

(b) What is the probability that y arrive (y ≥ 18) in the hour and 18 of these are spam
messages?
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(c) What is the probability of getting 18 spam emails in a randomly chosen hour?

Question 3. (25 points)

A shipment of computer motherboards contains 42 good ones and 8 defective ones. An inspector
selects 5 devices at random without replacement. The inspector will approve the shipment if there
are 1 or fewer defectives in the sample.

(a) What is the probability that exactly four are good?

(b) What is the probability that the inspector approves the shipment?
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Question 4. (25 points)

Suppose that Y is a random variable that has the following pdf

f (y) =
{

1
9

(
4− y2

)
−1 ≤ y ≤ 2

0 Otherwise

(a) Compute the cdf.

(b) What is the median of this distribution?
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(c) What is the expected value of Y ?

(d) What is the variance of Y ?
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