
ST2351 Probability and Theoretical Statistics

Tutorial 1: Introduction to Probability

1. Consider the experiment of throwing a 6-sided die.

(a) Write down Ω.

(b) If F was the power set, how many events would there be?

(c) Suppose you only know that the events {1, 3, 4} and {3, 5} are in F . According to the
properties of an event space, what other events must therefore be in F?

2. Let (Ω,F , P ) be a probability space. Let A, B and C be three events such that: P (A) =
3/10, P (B) = 4/10, P (C) = 6/10, P (A

⋂
B) = 1/10, P (A

⋂
C) = 2/10, P (B

⋂
C) = 3/10 and

P (A
⋂
B
⋂
C) = 1/10. By drawing a Venn diagram, or otherwise, find P (exactly two of A,B,C occur).

3. You pick a card from a well shuffled pack of 52 cards (no jokers).

(a) Write down the sample space.

(b) If the event space is the power set, how many events are there?

(c) What is: P (9♣), P (any 4), P (any ♦)?

4. Consider a lottery where 5 numbers are picked from 42.

(a) How many combinations of 5 numbers are there (that is, what is the size of the sample
space)?

(b) What is the chance of picking the winning combination?

(c) What is the chance of getting none of the 5 winning numbers?

5. You are travelling on a train with your sister and neither of you has a ticket. The inspector
catches you and administers a special punishment. He holds a box of 9 apparently identical
chocolates, but 3 of them contain a deadly and fast-acting poison. He makes each of you, in
turn, choose and immediately eat a chocolate.

(a) If you choose first, what is P (you survive)?

(b) If you choose first and survive, what is P (sister survives)?

(c) If you choose first and die, what is P (sister survives)?

(d) Are the events ”you survive” and ”your sister survives” independent?

(e) Is it better to choose first or second?

(f) If you had chosen first, and your sister subsequently survived, what is the probability
that you had survived?

6. In Bayestown, 5% of the population are criminals. The police in Bayestown use a truth serum
to decide whether someone is guilty of a crime. However, the serum is not 100% reliable.
When given the serum, a guilty person confesses to the crime 90% of the time and an innocent
person maintains his innocence 99% of the time; i.e. 10% of guilty people are found innocent
and 1% of innocent people are found guilty.

(a) What is the probability that someone in Bayestown will admit to a crime if given the
serum?

(b) A crime is committed and a suspect is arrested. He is given the serum and admits to the
crime. What is the probability that he is actually innocent?
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7. Aggregates for highway construction are extracted from a gravel pit. The aggregate is of either
high or low quality. Based on experience, the engineer knows that a particular quantity of
aggregate is of high quality with probability 0.7, and low with probability 0.3. The engineer
wants to know with more certainty whether a load is high quality. She tests a sample of the
aggregate, and the test says that it is high quality. However, the test is not perfect. High
quality aggregate passes the test with probability 0.8, while low quality aggregate passes with
probability 0.1.

(a) What is the probability that a quantity of aggregate passes the test?

(b) What is the probability that aggregate that passes the test is actually high quality?
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