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Instructions: PLEASE PROVIDE STEP BY STEP EXPLANATIONS WRITING ONLY ANSWERS WILL
NOT GET FULL CREDIT Time Limit 50 minutes. Each problem 20 points. Please read the questions
carefully before answering

1. In a lottery there were 10000 tickets sold worth twenty dollars each. The ticket cost was not reimbursed
even if someone won a prize. There was one grand prize of a Tesla electric car worth $ 100,000 and five
second prizes of eco-tours in Costa Rica worth $ 2000 each. How much can a person with one ticket
be expected to win ?

Solution:

Expected value of x = E(x) =
∑
xP (x) (sum of products of each value with its probability) where the

sum is taken over all the values of x. Here x will represent the amount of money won (or lost) in the
different cases.

Each ticket costs twenty dollars, and since the ticket cost was not reimbursed, the twent dollars would
be lost no matter what. So for x = −20, we have P (x) = 1 because they were certain to lose that
much.

The probability of winning the grand prize is 1/10000. So for x = 100, 000, we have P (x) = 1/10000.

The probability of winning second prize is 5/10000. So for x = 2000, we have P (x) = 5/10000.

Putting it all together in the formula for expected value, we get

E(x) =
∑

xP (x) = (−20)(1) + 100, 000
1

10000
+ 2000

5

10000
= −20 + 10 + 1 = −9.

So each person with one ticket can be expected to lose nine dollars.

2. A survey asks adults to report their marital status. Suppose that in the city which the survey is
conducted, 45 percent of adults are married, 10 percent are single, 25 percent are divorced, and 20
percent are widowed. Find the probabilities of each of the following events:

a) The adult is single (b) The adult is not divorced (c) adult is either widowed or divorced

Solution:

(a) P(single) = 10 percent = 0.1

(b) P(not divorced) = 1-P(divorced) = 1-(25 percent) = 1-0.25 = 0.75

(c) P(either widowed or divorced) = 20 + 25 = 45 percent = 0.45

3. One study was performed in an attempt to determine the day of the week when road rage occurs most
often. Complete the table below. Explain how you do it.

Day of the Week Frequency Relative Frequency
Sunday 4
Monday 4
Tuesday 7

Wednesday 0.181818181818182
Thursday 13

Friday 18
Saturday 8

total 66 1

1



Correct Answers:

• 0.0606060606060606

• 0.0606060606060606

• 0.106060606060606

• 12

• 0.196969696969697

• 0.272727272727273

• 0.121212121212121

You need to know only that relative frequency equals frequency divided by total number. So for
instance for sunday the frequency is 4. So relative frequency = 4/total = 4/66 = 2/33 = 0.0606
approximately.

To find frequency from relative frequency multiply the latter by the total number ( = 66).

For problems 4 and 5 we are only interested in the population mean, population variance, etc.,

4. (a) (12 points) Calculate the mean, median and mode of the following grades on a math test:

98, 91, 88, 88, 84, 81, 79, 74, 70, 68, 48

(b)(8 points) Which of the following are true in general (not just for this set of scores)?

• A. The median is always greater than the mean.

• B. The mode is always the most frequent score.

• C. Half the people always get less than the mean.

SOLUTION

The mean is 79, median is 81 and the mode is 88.

The median and the mean could be distributed in many ways. Sometimes most of the data is small
and then there are a few very small or very large values, sometimes they are evenly distributed. So A
is false.

B is true, by definition of the mode.

C is false. Only median has half the data below it.

5. For the same data as in 4, find the population variance and population standard deviation.

Solution:

The variance is 171.27 and standard deviation the square root of the variance, is σ = 13.09.
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