
Probability
(Math/Stat 511)

Test 1 – February 14, 2001

Name: Math/Stat?

Directions: Answer all questions in the space provided. You can
also use the back of the facing opposite page if you
need more room. Calculators are allowed, but you
must show intermediate work for partial credit.
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1. Let S be an outcome (or sample) space.

a.) Give the definition of a probability P on S.
b.) Give the definition of a random variable X on an outcome space S.

2. State and prove Bayes’ Theorem.

3. Consider a standard 52 card deck of playing cards. Assume that hands are dealt at random and
without replacement. (In this problem do not worry about simplifying the arithmetic expressions.)

a.) What is the total number of 2 card hands that can be dealt from this deck?
b.) If 2 cards are dealt at random, what is the probability that they belong to the same suit?
c.) If 5 cards are dealt at random, what is the probability that exactly three of the cards belong to
the same suit?
d.) What is the probability that the five card hand is a full house?

4. Let A, B be events in an outcome space S with a probability P .

a.) Give the definition for A and B to be independent events.
b.) If A and B are independent and P (A) > 0, then prove that P (B|A) = P (B).
c.) If A and B are independent with P (A) = .9 and P (B) = .2, then compute P (A∪B) and P (B−A).

5. A new test for Alzheimers’ Disease is 95% effective in correctly predicting when a patient has the
disease. On the other hand the rate of false positives is 10%. Assuming 4% of the population under
investigation is known to have the disease, what is the probability that a patient from this population
who tests positive has Alzheimers’?

6. A box of candy hearts contains 50 hearts of which 20 are white, 15 are pink, 10 are red, and 5
are purple. If 10 hearts are chosen at random from the box, what is the probability of each of the
following? (Do not take the time to simplify the arithmetic.)

a.) there is exactly 1 red heart chosen?
b.) there is no more than 1 red heart chosen?
c.) there are 5 white, 2 pink, and 3 red hearts chosen?

7. An experiment consists of randomly tossing a biased coin 3 times. The probability of heads on any
particular toss is known to be 1

3
.

a.) Let X denote the number of heads, then find the probability that X = 2.
b.) Plot the probability mass distribution function for X.
c.) Compute P (1 ≤ X < 3).
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