MATH 2030 Elementary Probability/ Winter 2010

Test 3/ March 26, 2010 _
So[u #0 VL(

Student Name: ID-No.:

You have 50 minutes to solve the following problems: Show your complete work. You
can use a pre-written helpsheet with notes and formulas and a calculator: No other aids
are permitted. The maximal score on this test, including bonus points, is 100.

Problem 1 (20 points)

Twelve percent of the population is left-handed. Approximate the probability that there are at
least 20 left-handers in a school of 200 students. State your assumptions.
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Problem 2: (20 points)

A wildlife toxicologist studying the effect of pollution on natural ecosystems measured the
concentration of heavy metals in the blood of 25 Galapagos sea lions, Zalophus californianus.

The sea lions sampled were all females and were 3 to 5 years old. Their mean concentration
of heavy metals was 6.2 ug/ I: the standard deviation o is known to be 1.5 ug/ I. Construct

confidence intervals for the population mean

a) for a 95% significance level.

b) for a 99 % significance level.
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Problem 3: (20 points)

The time (in hours) required to repair a machine is an exponentially distributed random
variable with parameter A = 1/2 . What is

a) the probability that a repair time exceeds 2 hours?

b) the conditional probability that a repair takes at least 10 hours, given that its duration
exceeds 9 hours?
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Problem 4:

(20 points)

A box contains four tickets, numbered 0, 1, 1, and 2. Let S, be the sume of the humbers

obtained from n draws at random with replacement from the box.
a) Display the distribution of S; in a suitable table.
b) Find P(Ssp = 50) approximately.

c¢) Find an exact formula for P(S, =k) (k=0,1, 2, ...).
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Problem 5) (20 points)

If you buy a lottery ticket in 50 successive lotteries, in each of which your chance of winning
the price is 1/100, what is the (approximate) probability that you will win the a prize

a) at least once?
b) exactly once?

c) three or more times?
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Bonus problem: (10 points)

The number of eggs laid on a tree leaf by an insect of a certain type is a Poisson random
variable with parameter A. However, such a random variable can be observed only if it is
positive, since if it is 0 then we cannot know that such an insect was on the leaf. If we let Y

denote the observed number of eggs, then
P(Y=i)=P(X=i|X>0)

where X is Poisson-distributed with parameter A. Find E(Y).
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