
18.440, Spring 2006. Practice test 1

Instruction. Try to solve all 6 problems within 60 minutes.

1. [Chap. 2, Self test problem 11.] A 5-card hand is dealt from a well shuffled deck of
52 playing cards. What is the probability that the hand contains at least one card from
each of the four suits?

2. [Chap. 2, Self test problem 12.] A basketball team consists of 6 frontcourt and
4 backcourt players. If players are divided into roommates at random, what is the
probability that there will be exactly two roommate pairs made up of a backcourt and
a frontcourt player?

3. [Chap. 3, Problem 30.] Consider two boxes, one containing 1 black and 1 white
marble, and the other 2 black and 1 white marble. A box is selected at random, and
a marble is drawn at random from the selected box. What is the probability that the
marble is black? What is the probability that the first box was the one selected, given
that the marble is white?

4. [Chap. 3, Problem 31.] Ms. Aquina has just had a biopsy and a possibly cancerous
tumor. Not wanting to spoil a weekend family event, she does not want to hear any
bad news in the next few days. But if she tells the doctor to only call if the news is
good, then if the doctor does not call Ms. Aquina can conclude that the news is bad.
So, being a student of probability, Ms. Aquina instructs the doctor to flip a coin. If it
comes up heads, the doctor is to call if the news is good, and not to call if the news is
bad. If the coin comes up tails, the doctor is not to call. In this way, even if the doctor
does not call, the news is not necessarily bad. Let α be the probability that that the
tumor is cancerous; let β be the probability that the tumor is cancerous given that the
doctor does not call.

(a) Which should be larger, α or β?

(b) Find β in terms of α, and prove your answer in part (a).

5. [Chap. 4, Self test problem 10.] A bin contains n balls numbered 1 through n.
If m balls are randomly withdrawn in sequence, each time replacing the ball selected
previously, find P (X = k), k = 1, 2, . . . , n, where X is the maximum of the m chosen
numbers. (Hint: First find P (X ≤ k).)

6. [Chap. 4, Self test problem 15.] The number of eggs laid on a tree leaf by an
insect of a certain type is a Poisson random variable with parameter λ. However, such
a random variable can only be observed if it is positive, since if it is 0 then we cannot
know that such an insect was on the leaf. If we let Y denote the observed number of
eggs, then

P (Y = i) = P (X = i|X > 0),

where X is a Poisson random variable with parameter λ. Find E(Y ).


