MATH2: Week 3 Tutorial

Q1.A spam filter is designed by looking at commonly occurring phrases in spam. Suppose
that 80% of email is spam. In 10% of the spam emails, the phrase “free money” is used.
Whereas the phrase “free money” is used in only 1% of non-spam emails. A new email
has just arrived, which does mention “free money”. What is the probability that it is
spam?

Q2.A sample of people, who commute regularly from a town in

surrey into London, were asked for an estimate of the time Time in
taken on their most recent journey. The replies are minutes  Frequency
summarized in the given table. 35 to 45 17
(a) Calculate the estimate of the mean and the 45 to 55 54
standard deviation of these times.
55 to 65 68
(b) What is the median? 65 to 85 41
(c) What is the mode? 85 to 105 23

Q3.Maurice works at home. At 2 pm he decides to take a break to buy a copy of the chronicle
newspaper. There are three nearby newsagents: Arif, Bob and Carol. However, by 2 pm
they may have sold all their chronicles and so have none available. The independent
probabilities that they have a chronicle available at 2 pm are: Arif 0.4, Bob 0.7, Carol 0.25

(a) Find the probability that none of the three newsagents have the chronicles at 2 pm.?

(b) Maurice decides to visit the newsagent in turn until he obtains a chronicle or until he
has visited all three. He tosses a coin. If it lands heads he will visit the three newsagents
in the order Bob, Arif, Carol. If it lands tail, he will visit them in order Carol, Arif, Bob.
Find the probability that he will obtain a chronicle from Arif.
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Q4. The following table summarizes the number of late arrivals of all students who attend a
certain school on 5 mornings of particular week. (Show your steps for all of the following.)

(a) Let random variable X=number of late

. ) ] Number of | Number of
arrivals. Is the random variable discrete or . .
) late arrivals | Pupils
continuous?

0 275
(b) Draw the probability distribution for X. 1 111
Calculate the mean and the standard 2 33
deviation of the data in the table.
3 12
(c) Calculate the expected value. 4 13
5 16

Q5.A Terrence walks to school every morning. The probability that he arrives late is 0.15 and
independent of whether he arrives late on any other morning. For a week, in which he
decides to walk to school on five mornings, find:

(a) Probability he arrives late on two or fewer mornings.
(b) Probability he arrives late on three or more mornings.

(c) Find the mean and standard deviation of the number of mornings on which he
arrives late.?
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Q6.Bob is a student who travels to and from University by bus. He believes that the
probability of having to wait more than six minutes to catch a bus is 0.4 and is
independent of the time of day and direction of travel.

(a) Assuming Bob beliefs are correct. Calculate values for the mean and standard
deviation of the number of times he has to wait more than six minutes to catch a
bus in a week when he catches 10 buses.

(b) During a thirteen-week period, the number of times (out of 10) he had to wait
more than six minutes to catch a bus were as follows:

4,8,8,9,3,2,2,7,0,1,5,2,0
i. Calculate the mean and standard deviation of this data.

ii. Does the answer in (b)i support Bob’s beliefs that the probability of
having to wait more than six minutes to catch a bus is constant as 0.4
regardless of any factors?

Q7.A shop sells two types of bath cubes: relaxing and invigorating. The owner of a hotel
buys 50 cubes from this shop. For each cube, there is independently a probability of 0.4
that it will be relaxing.

(a) Find the probability that more than 90% of the 50 cubes will be relaxing cubes.

(b) The 50 cubes included 22 relaxing cubes. Give a reason, whether or not a
binomial distribution will provide an appropriate model for the random variable,
R, in each of the following cases:

i. A guest at the hotel randomly selects one of the 50 cubes. If it is not a
relaxing cube, he replaces it and again selects a cube at random. He
continues this procedure until he obtains a relaxing cube. The random
variable R denotes the number of cubes he selects until he obtains a
relaxing cube.

ii. The owner randomly selects 20 of the 50 cubes and places them in a
bowl. The random variable R denotes the number of relaxing cubes
placed in the bowl; each being evaluated as one trial.
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