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INSTRUCTIONS TO CANDIDATES

. This examination paper contains SIX (6) questions and comprises FOUR (4) printed

pages.

. Answer ALL questions. The marks for each question are indicated at the beginning of

each question.

. Answer each question beginning on a FRESH page of the answer book.

. This is a RESTRICTED OPEN BOOK exam. Candidates are allowed ONE

double-sided A4 size help sheet.

. Candidates may use calculators. However, they should write down systematically the

steps in the workings.

. The table with the values of the standard normal distribution is included at the end of

this examination paper.

. All questions are the property of Nanyang Technological University.
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QUESTION 1. (20 marks)

In a certain assembly plant, three machines By, By and B3 make 25%, 35% and 40%,
respectively, of the products. It is known from past experience that 5%, 4% and 2% of the
products made my each machine, respectively, are defective. Now, suppose a finished
product is randomly selected.

(a) Find the probability that the selected product is a defective.

(b) Assume the selected product is a defective. Find the probability that this product was
made by Machine B;.

(c¢) If we know that the selected product is not produced by Bs, find the probability that it
was produced by B;.
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QUESTION 2. (15 marks)

The serum cholesterol level X in 14-year-old boys has approximately a normal distribution
with mean 170 and standard deviation 30.

(a) Find the probability that the serum cholesterol level of a randomly chosen 14-year-old
exceeds 230.

(b) In a middle school there are 300 14-year-old boys. Find the probability that at least 8
boys have a serum cholesterol level that exceeds 230.
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QUESTION 3.

(15 marks)

The joint density of X and Y is given as:
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(a) Find the marginal distributions of X and Y, respectively.
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QUESTION 4. (20 marks)

The fraction X of male runners and the fraction Y of female runners who compete in
marathon races are described by the joint density function

(a) Find the covariance of X and Y.

(b) Find the correlation coefficient of X and Y.
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QUESTION 5. (15 marks)

An urn has n white and m black balls that are removed one at a time in a randomly chosen

order. Find the expected number of instances in which a white ball is immediately followed
by a black one.
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QUESTION 6. (15 marks)

An instructor has 50 exams that will be graded in sequence. The times required to grade
the 50 exams are independent, with a common distribution that has mean 20 minutes and
standard deviation 4 minutes. By applying the Central Limit Theorem, approximate the
probability that the instructor will grade at least 25 of the exams in the first 450 minutes of
work.
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