Math 10120 — Spring 2013

Practice questions for Exam 3

April 18 2013

Here are some practice problems for Exam III. The first 17 are multiple choice, and the last 5
are free response. For questions concerning the normal distribution, you may use a calculator or the

standard normal table that accompanies the exam.

1. The picture shows the histogram for a probability distribution X. What is Pr(X < 3)?
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2. Every day one month (30 days) my wife recorded how far she drove her car (measured in miles,
rounded to the nearest mile). She put the data into a frequency distribution table:

miles driven

number of days
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Unfortunately, she spilled coffee on the frequency table, and smudged out one entry (the one
with a question mark). She does remember, however, that the mean number of miles she drove
per day was 2.4. What goes into the space where the question mark is?
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rolls?

. There are three pockets in my blue coat; one of them has a five dollar bill, one a ten dollar
bill, and one a twenty. There are two pockets in my red coat; one of them is empty, and one
has an iou that says I owe you fifteen dollars. I select a coat at random, then select a pocket
at random from that coat. Let X be the amount I money I find (the iou counts as negative
money). What is the expected value of X7

. In a survey of ten students, each was asked to count the number of keys he or she was carrying.
Here were the answers:
1,5,2,2,1,2,2,3,1,2

If I wanted to use this data to estimate the mean number of keys carried by a typical student,
what would my estimate be?

(a) 2
(b) 2.5
(c) 3
(d) 2.1
(e) 1.1

. The following were the scores obtained by students in a Math 31415 class I taught last semester:
3,5,5,10,12,12,15, 18, 20, 20.

What was the variance of the quiz scores? (Note that I have given you the scores for the entire
class, so you're computing population variance, not sample variance.)



8.

10.

On another occasion when I taught Math 31415, I wanted to estimate the variance of the quiz
scores based on a sample. The sample consisted of the following scores:

7,7,8,8,9,10,10,11, 14.
What is the sample variance of this sample?

(a) 5
(b) 4.5
(c) 9.33
(d) 5.5
6.2

(e

Dr. Drill, the dentist, looks back on his records and, based on those, creates the following
probability distribution to model X, the number of fillings he does in a single day. Here’s the
distribution:
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Find the variance o2 of X.

(a
(b
(c
(d) 7/4
(e) V7/
The number of shots Phil Mickelson takes in a round of golf at Augusta national is a random
variable with mean 71 and standard deviation 4. What does Tchebychev’s inequality allow

you to conclude about the probability of the following event: that the next time Phil plays a
round at Augusta National, he will shoot between 65 and 777

2 S ]
~
o~

— — L T
t
~
o~

N

EN|

(a) The probability is .444

(b) The probability is at most .444
(c) The probability is at least .555
(d) The probability is at most .555
(e) The probability is at least .444



11. Using the table that accompanies this practice exam, find the area under the standard normal
curve, between z = —2 and z = 1.3.

12. In the following sketch of the standard normal curve, the total combined gray shaded area is
.099. Using the table that accompanies this practice exam, estimate the value of z.

~Z 0 VA
(a) —1.3
(b) .01
(c) .5398
(d) 1.65
(e) 2.35

13. The average height of adult males in Europe is normally distributed, with standard deviation
2.0 centimeters. 75.8% of all adult males in Europe are 170 centimeters tall, or shorter. What
is the mean height of adult males in Europe? Hint: first decide if the mean should be greater
than 170, or less.

(a) 168 cm

(b) 168.6 cm
(c) 169.3 cm
(d) 170.7 cm
(e) 171.4 cm

14. 1Q’s are normally distributed, with mean 100 and standard deviation 15. What is the 98th
percentile IQ score?



(e) 115

15. The probability that a drug is effective on a patient is .75, with different patients responding
to the drug independently. The drug is administered to 48 randomly selected patients. Use
the normal approximation to the binomial distribution to estimate the probability that the
drug will be effective on 40 or more of the patients.

) .0885
(c) .1251
(d) .8749
(e) .1356

16. Remus (R) and Cromulus (C') play this game: at a given moment, each shows either one finger
or two. C then pays R an amount, in dollars, equal to the sum of the fingers showing, minus 3
(if the sum is negative, this means that R pays C'). Which of the following is R’s payoff matrix
for the game? (As usual, the rows represent R’s options, and the column’s are C’s options.)

(a)

fingers | 1 2

1 -1 0
2 0 -1
(c)
fingers ‘ 1 2
1 2 1
2 -1 2
(d)
fingers ‘ 1 2
1 2 3
2 3 4
(e)
fingers ‘ 1 2
1 0 -1
2 1 0

17. Romeo (R) and Collette (C) play a game with the following payoff matrix:

|C1 C2 C3 C4 C5
Ri[-1 5 9 1 4
R2| 3 -1 -3 2
R3|-2 -3 1 9 8
R4| 1 2 9 0 14

What is the optimum pure strategy for Collette?



(a) C1
(b) C2
(c) C3
(d) C4
(e) C5

18. In a survey conducted on campus, 20 students were asked how often they had checked their
email on the previous day. The results were as follows:

1,2,2,2,2,2,2,2,3,3,3,3,3,3,4,4,4,4, 5, 10.
(a) Organize the data in a relative frequency table.

Outcome | Frequency | Rel. Freq.

Totals

(b) Draw a histogram for the data on the axes provided below:
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# Times Checked e-mail

(c) Calculate the mean of the data.
(d) Calculate the median.



(e) If a student is selected at random from among the 20, calculate the probability that he or
she checked his or her email no more than 3 times yesterday.

19. The rules of a carnival game are as follows:

e You pay $1 to play.

e The carnie flips a coin repeatedly, until he has flipped either 2 heads or 3 tails (not
necessarily in a row).

e If he stops because he got 2 heads, he gives you $2.
e If he stops because he got 3 tails, he gives you nothing.

(a) Draw a tree diagram representing the possible outcomes of the game.
(b) What is the probability that you win?
(c) Let X denote your earnings playing this game. What are the possible values of X?
(d) Write down the probability distribution of X.
)

(e) Calculate the mean and variance of X.

20. A dice is rolled 1620 times. Let X be the number of times that 1 is rolled.

(a) Write down an exact expression (involving C(n,r)) for the probability that X is exactly
270.

(b) Calculate the expected value of X.
(c) Calculate the standard deviation of X.

(d) Use the normal approximate to the binomial to estimate the probability that X is between
250 and 300 inclusive.

21. (a) Let Z be a standard normal. Draw a rough sketch of the region under the standard
normal curve, which corresponds to the probability that Z takes a value between —1.5
and 1.5, and calculate this probability.

(b) Let X denote the scores on the LSAT for a particular year. X is known to have mean 150,
standard deviation 15. What percentage of scores on the LSAT that year were between
135 and 1657

(¢) What score would someone have to have gotten on the LSAT that year, to be better than
78% of those taking the test?

(d) Find numbers a and b so that Pr(115 < X < 180) is exactly the same as Pr(a < Z <b).

22. Coyote (C) and Roadrunner (R) play a 2-person, zero-sum game, with roadrunner’s payoff
matrix given by
|C1 C2 C3
R1| 2 1 4
R2| 5 -1 3
R3| 1 -2 -5

(a) What is R’s optimal pure strategy?
(b) What is C’s optimal pure strategy?

(c¢) Does the game have a saddle point? If so, identify it and say what is the value v of the
game.



(d) Repeat all of the above for the game with payoff matrix

[c1 02 C3
RlI[—2 2 0
R2| 1 0 5




