
Midterm Probability Theory

March 24, 2016, 12.00-14.00

• This midterm consists of six exercises and a table. You can obtain 36 points. Your
grade is given by (4+number of points)/4.

• You may use a simple calculator, but it is not allowed to use a graphical or a program-
mable calculator.

• Explain your answers clearly.

1. Four people, named A, B, C and D, are randomly arranged on a line.
(a) [3 points] We assign number 1 to the first person on the line, number 2 to the second
person etc. What is the probability that D obtains a higher number than both A and B?
(b) [3 points] Let S be the event that A and B are next to each other, and let T be the event
that C is on the last position. What is P (T |S)?
(c) [4 points] Let Y be the number of people between C and D. Compute E(Y ).

2. A man has five coins in his pocket. Two are double-headed coins, two are ordinary coins
and one coin is double-tailed.
(a) [4 points] He selects a random coin and tosses it, and the coin lands tails up. Compute
the conditional probability that he selected an ordinary coin.
(b) [3 points] The man gives his five coins to a woman, who randomly selects three random
coins from these five coins (without replacement). Compute the probability that at least one
of these coins is double-headed.

3. [3 points] The probability of being dealt a full house in a hand of poker is approximately
0.0014. Give an approximation based on a Poisson distribution of the probability that in 2000
hands of poker you will be dealt exactly three full houses.

4. [4 points] Mary and Hugo play the following game. Mary gives Hugo three fair coins of
one euro. Hugo flips these coins and keeps the coins landing heads up and has to return those
landing tails up. Moreover, if all three coins land tails up, Hugo must pay Mary eight euros
(in addition, besides returning Mary’s coins). Let X be Hugo’s net gain. Compute E(X).

5. Let X be a continuous random variable with density function

f(x) =

{
x
6 if 2 ≤ x ≤ 4,
0 otherwise.

(a) [3 points] Compute the cumulative distribution function of X.
(b) [3 points] Compute Var(X).
(c) [3 points] Consider a right-angled triangle of which the hypotenuse has length 9 and one
of the legs has length X. Compute the expected length of the other leg.

6. [3 points] Let X be a normal random variable with expectation 6 and variance 16. Use
the table to compute the value c such that P (X > c) ≈ 0.025.



Table  

Area φ(x) under the standard normal curve to the left of x 
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