E&CE 316 Midterm Examination
Winter 2017, Amir K. Khandani

Time: 90mins.
Attempt all questions.

Allowed aids: one page of formula sheet and use of calculators.

1. (10 Points) A company buys tires from two suppliers, 1and 2. Supplier 1 has a record of delivering tires
containing 10% defectives, whereas supplier 2 has a defective rate of only 5%. Suppose 40% of the
current supply came from supplier 1. If a tire is taken from this supply and turns out to be defective, find
the probability that it came from Supplier 1.

2. (10 points) Jack goes for shopping with 5 ten-dollar bills and 10 one-dollar bill in his wallet. He spends
two of his 15 bills, and then chooses one more from the remaining 13 bills. What is the probability that
chosen bill is ten-dollar?

3. (10 points) In a standard deck of 52 cards there are 13 spades, 13 clubs, 13 hearts and 13 diamonds.
Five cards are drawn at random. Determine the probability that there are two spades, one heart, one
club and one diamond.

3—(k+a)

4. (10 points) The PMF of a random variable “X” is given by PX=k)= ™

a) (4 points) For what value of “a” is this a true PMF?
b) (2 points) Find the variance of “X”.
¢) (4 points) Compute the Cumulative Distribution Function (CDF) of 3X-1.

k=1,2,3.

5. (10 points) A very large box of items is known to contain a fraction 6 defective. Let X denote the random
variable for the number of items to be inspected to obtain the third defective item.
a) (5 points) Find the probability distribution of X.
b) (5 points) Find the mean and the variance of X (hint: use independence property as explained in the
class).
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