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Test 2
This test is graded out of 38 marks. No books, notes, unauthorised electronic devices are allowed. You must show all your work, the correct
answer is worth 1 mark the remaining marks are given for the work. If you need more space for your answer use the back of the page.

Question 1.1 (5 marks) A genetic test is used to determine if people have a predisposition for thrombosis, which is the formation of a blood
clot inside a blood vessel that obstructs the flow of blood through the circulatory system. It is believed that 3% of people actually have this
predisposition. The genetic test is 99% accurate if a person actually has the predisposition, meaning that the probability of a positive test result
when a person actually has the predisposition is 0.99. The test is 98% accurate if a person does not have the predisposition. What is the probability
that a randomly selected person who tests positive for the predisposition by the test actually has the predisposition?
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Question 2. The uniform probability density function of a continuous random variable X is defined as

f (x) =

{
1

b−a if x ∈ [a,b]
0 if x /∈ [a,b]

a. (2 marks) Prove that the uniform probability density function is a probability density function.

b. (2 marks) Find µ and σ for the uniform probability density function.

c. (2 marks) Express P(X > µ | X < µ +σ) in terms of integrals.



Question 3. A small pond has 11 fish of which 4 are tagged.

a. (2 marks) If a marine biologist catches 4 fish from the small pond, find a probability function for the discrete random variable X whose
values x are the number of tagged fish caught by the marine biologist.

b. (2 marks) Prove that the function found in part a. is a probability function.

c. (2 marks) What is the probability that the marine biologist will catch fewer tagged fish than expected.



Question 4.2 (5 marks) Suppose a university announced that it admitted 2,500 students for the following year’s freshman class. However, the
university has dorm room spots for only 1,786 freshman students. If there is a 70% chance that an admitted student will decide to accept the offer
and attend this university, what is the approximate probability that the university will not have enough dormitory room spots for the freshman
class?
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Question 5.3 If P(A) = 0.3, P(B) = 0.7 and assuming that events A and B arise from independent random processes,

i. (1 mark) Compute P(A and B).

ii. (1 mark) Compute P(A or B).

iii. (1 mark) Compute P(A | B).

Question 6. (2 marks) Prove: If A1,A2,A3 are events then P(A1∩A2∩A3) = P(A1)P(A2 | A1)P(A3|A1∩A2).

Question 7.4 Below are final exam scores of 20 Introductory Statistics students.

57, 66, 69, 71, 72, 73, 74, 77, 78, 78, 79, 79, 81, 81, 82, 83, 83, 88, 89, 94

a. (3 marks) The mean score is 77.7 with a standard deviation of 8.44. Use this information to determine if the scores approximately follow
the 68−95−99.7% Rule.

b. (2 marks) What does the Chebyshev Theorem tell us about the data and 2 standard deviation.
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Question 8.5 The expression used in evaluating the R score is:

R score = (Z + ISG+5)×5

where Z and ISG are the numerical expressions for the Z score and the indicator of the strength of the group, respectively. The ISG is defined as

ISG =
average grade of the group at the secondary level−75%

14

a. (2 marks) Suppose that the average grade of the group at the secondary now taking Statistics and Probability at CEGEP is 86%. The
Statistics and Probability class average is 75% and standard deviation is 12%. Compute the R score of a student who has an average of
80%.

b. (2 marks) For a different course, a student earns an R score of 34 what is the student’s average in the course if the students taking that
course are the same as in part a. and the grades are normally distributed.

c. (2 marks) The following graph is presented on the Marionapolis College website.6

Assuming that Z-score follow a standard normal distribution and the above claim is true, give a possible explanation of the above results.

5CREPUQ. The R score : what it is, and what it does. September 3, 2004
6http://bemarianopolis.ca/choose-us/r-score/



Bonus Question.7 (3 marks)
Bertrand’s box paradox is a paradox of elementary probability theory, first posed by Joseph Bertrand in his 1889 work Calcul des probabilitiés.

There are three boxes: a box containing two gold coins, a box containing two silver coins, a box containing one gold coin and a silver coin.

After choosing a box at random and withdrawing one coin at random, if that happens to be a gold coin, what is probability of the next coin also
being a gold coin?

7Wikipedia contributors. "Bertrand’s box paradox." Wikipedia, The Free Encyclopedia. Wikipedia, The Free Encyclopedia, 9 Aug. 2016. Web. 9 Aug. 2016.


