Short Test 1 Solutions — Probability Theory course 2023
Friday February 24th, 16:30-17:15 (45 minutes)

Full name: Student number: TA name:

e Write your full name and student number on both sheets provided, together with the name of your TA.

e This pair of sheets is the only one that you need to hand in to your TA at the end of the test. Please write your answers
starting with the back of this sheet. If you run out of space, ask the TA for an extra sheet and do not forget to also write there
your name and student number. Scrap paper is provided upon request. Any solution written on scrap paper will not be graded,
make sure to copy it on this sheet.

e No material of any kind is allowed during the short test. In particular, no book and no notes.

e You may use a simple calculator for this test, but this is not necessary. In fact, you do not have to work out powers, fractions,
binomial coefficients, products, etc. Smartphones are not allowed.

e Use proper notation and terminology, justify in a clear way all your steps, and do not just write the final numerical answer.

e You have 45 minutes available for the test. You cannot leave the short test before 17:00. If you want to leave before the end of
the test, raise your hand, and wait for the TA to collect your sheet.

e Your short test grade is given by 1+ the number of points (thus 10 is the maximum), rounded to the 1st decimal.

Exercise 1 |3 points]

A fair die with six faces numbered from one to six is thrown twice.
(a) [0.5 points] Define the probability space in full.
(b)

(c) [1 point] What is the probability that the sum of the scores is 47

(d)

[0.5 points] What is the probability that a six turns up exactly once?

[1 point] What is the probability that the sum of the scores is divisible by 37

Exercise 2 |2 points|

Let A and B be events with probabilities P(A) = 2 and P(B) = 1.

(a) [1 point| Justifying every step, show that % <P(ANB) < %
(b) [1 point] Justifying every step, find the best upper bound and a lower bound for P(A U B).
Exercise 3 |2 points|

Assume that each newborn child is equally likely to be a boy or a girl. Consider a family that has two
children.

(a) [1 point] What is the probability that both are girls given that the oldest is a girl?

(b) |1 point] What is the probability that both are girls given that at least one is a girl?

Exercise 4 [2 points|
Urn 1 contains two white balls and one black ball, while urn 2 contains one white ball and five black balls.

One ball is drawn at random from urn 1 and placed in urn 2. A ball is then drawn from urn 2. It happens
to be white. What is the probability that the transferred ball was white?



