
Math 2030 - Elementary Probability

Week 2
Exercise 18 Suppose we are looking at a group of humans that are either right or left handed and with
either green or blue hair. If 88% of blue-haired individuals are right handed and 78% of green-haired people
are right handed then which of the following are true? Which are false? Which can’t be decided with the given
information?

(1) The overall proportion of right handers in this group is exactly 83%.

(2) The overall proportion of right handers in this group is between 88 and 78 percent.

(3) If the ratio of blue-haired humans to green-haired humans is 1 to 1 then the overall proportion of right
handers in this group is exactly 83%.

Exercise 19 Suppose a book printing company has two factories. The first factory produces 70% of the
company’s books (all in English). The second factory produces the rest of the books. Most of the books in the
second factory are printed in English, but 5% are produced in French. Among all the book printed (combined)
from both factories what proportion are printed in French?

Exercise 20 Suppose that two independent events have probabilities 0.2 and 0.6 of occurring.

(1) What is the probability of neither of the events occurring?

(2) What is the probability at least one of the events occurs?

(3) What is the probability exactly one of the events occurs?

Exercise 21 Say we have two vases where the first vase contains 3 black balls and 4 blue balls and the second
vase contains 2 black balls and 5 blue balls. We first randomly choose a vase and then randomly choose a ball.

(1) Draw a tree diagram.

(2) Calculate the probability that the ball drawn is blue.

Exercise 22 Suppose that we are dealt two cards from a standard deck of 52 cards. What is the probability
that the second card is a diamond knowing that the first one is red?

Exercise 23 Suppose I have a deck of cards where

• 15% are red on both sides

• 65% are red on one side and black on the other

• 20% are black on both sides

I’ve randomly shuffled the deck and the top card is red on top. What is the probability that the other side of
the top card is black?

Exercise 24 Suppose that two independent internet companies supply internet to your neighbourhood. To
save money they only supply internet sometimes. The first company supplies internet with probability 0.2 and
the second with probability 0.7. If both companies supply internet then the whole neighbourhood has internet
with probability 1. If only one company supplies internet then the whole neighbourhood has internet with
probability 0.4. If none supply internet, then there is no internet.

(1) What is the probability of both companies supplying internet?

(2) What is the probability of exactly one company supplying internet?

(3) What is the probability of no company supplying internet?

(4) What is the probability that your neighbourhood has internet?
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Exercise 25 How many people must be present in a room for there to be at least a 50% chance that two or
more of them were born in the same month?

Exercise 26 Suppose you roll a fair six sided dice until you roll a number that’s already been rolled.

(1) Let pi to be the probability that you rolled exactly i times before succeeding. Calculate pi for the numbers
1 until 10.

(2) Without any calculations find p1 + p2 + · · ·+ p10 and explain why you found that solution.

Exercise 27 Suppose that we have a vase with 4 green balls and 6 yellow balls. We chose a ball at random,
write down the colour and then put it back into the vase. We then take three balls of the written down colour
and add it into the vase. (So if I had drawn a green ball, I would put the green ball back in and add three
more green balls making the vase have 7 green balls and 6 yellow balls). We then pull another ball randomly
from the vase.

(1) What is the probability that the second ball is yellow?

(2) What is the probability that the first ball was green if the second ball was yellow?

Exercise 28 You’re in charge of testing a new fibre optics cable that your company has manufactured. The
cable transmits data from one end to the other. The transmitting side sends bursts of light which represent
either a zero or a one to the receiving side. Since cables aren’t perfect, there is some loss of data from one side
to the other. You know that the probability that the receiving end receives a zero when the transmitter sends
a zero is 99%. You know that the probability that the receiving end receives a one when the transmitter sends
a one is 98%. You also know that the transmitting end sends a one exactly 50% of the time.

(1) What is the probability that the transmitter sent a 0 if the receiver received a 1?

Exercise 29 You’re not feeling to well one day and decide to go to the hospital to see if you have the flu.
You know that, generally, 1% of the population has the flu at any given time. You decide to take a flu test to
see if you really have the flu or not. When you go into the hospital they say that a false positive (a person
who isn’t sick getting a positive result) happens about 5% of the time and a false negative (a person who is
sick gets a negative result) happens about 20% of the time.

(1) What are the chances that the test will come back positive? (No matter if you have the flu or not)

(2) What are the chances that you have the flu and the test comes back negative?

(3) What are the chances that the test shows positive, but you don’t have the disease?

(4) Is this a frequency or a subjective interpretation?

Exercise 30 You and your nine friends are playing truth or dare! In order to decide who starts you decide
to take 10 strips of paper of equal length and cut one of them shorter. The first person to pick the shorter
one gets to start. Is this a fair way of choosing who begins? (In other words, does everyone have the same
probability of choosing the short strip of paper?)
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