MATH 2030 Elementary Probability/ Winter 2014

Test 1/ Feb. 3, 2014

Student Name: ID-No.:

You have 50 minutes to solve the following problems: Show your complete work.
Permitted aids: calculator and writing utensils; 1 written help-sheet of standard
letter size with notes and formulas.

Problem 1 (20 marks)

Let A,B, and C be events which are mutually independent, with probabilities Pa, Pg, and
pc- Let N be the number of events which occur.

a) What is the event {N=2} in terms of A,B, and C?
b) What is the probability of this in terms of p,,pg, and pc?
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Problem 2: (20 marks)

a) How many even two-digit numbers can be constructed out of the digits 3,4,5,6
and 7?7 Assume first that you may use the same digit again. Next answer this
question assuming that you cannot use a digit more than once.

b) Six mountain climbers decide to divide into three groups for the final assault on
the peak. The groups will be of size 1, 2, 3, respectively, and all manners of
deployment (i.e. sequence of ascending) are considered. What is the total
number of possible grouping and deploying?
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Problem 3: (20 marks)

A cenrtain firm has plants A,B, and C, producing respectively 35%, 15%, and 50%, of the
total output. The probabilities of a nondefective product are, respectively, 0.75, 0.95,
and 0.85. A customer receives a defective product. What is the probability that it came
from plant C? (Hint: Apply Bayes' Rule.)
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Problem 4: (20 marks)

Suppose that in 4-child families, each child is equally likely to be a boy or a girl,
independently of the others. Which would then be more common, 4-child families with 2
boys and 2 girls, or 4-child families with different numbers of boys and girls? What
would be the relative frequencies?
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Problem 5: {20 marks)

A box contains 50 black balls and 30 red balls. Four balls are drawn at random from the
box, one after the other, without replacement. Find the chance that:

a) All four balls are black;

b) Exactly three balls are black;
c) The first read ball appears on the last draw.
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