College of the Canyons Name: BOl W\Ohi
A. Morrow Math 140 Exam 2

Answer the following questions NEATLY. Show all necessary work directly on the exam. Scratch paper will be
discarded unread. 1 point each part unless otherwise marked. Final score: (# Right)*1.5. Total points: 36.

1) Afirm wants to select 3 employees to take a survey about attitudes towards working for the firm. Ten

employees are listed.
a) Randomly select the 3 that should be interviewed. Circle their names and explain the scheme

you used to select them'
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b) Why is it important to select them at random?

Redee [elvmivode Wias.

2) Four students at a local high school conducted surveys.
a) Shannon got the names of all 800 children in the high school and put them in a hat, and then

pulled out 60 of them.

@Good method for sampling.
B. Biased sample. Fill in the type/origin of bias:

b) Claire set up a booth outside of the school. Anyone who wanted to stop and fill out a survey
could. She stopped collecting surveys when she got 60 students to complete them.

A. Good method for sampling.

iased sample. Fill in the type/origin of bias: (\(O AV NN EE

3) Arandom sample of 1200 teenagers are chosen from numerous youth groups in New York City to
conduct a survey about their interests in after-school programs. The population is

New York teenagers

B. New York youth groups
C. All teenagers
D. The 1200 teenagers from youth groups in New York City



4) Classify each of the following studies as an experiment, survey, or observational study. Explain your
reasoning in a short sentence.
a) A study of the effect of exercise on risk for coronary heart disease. A questionnaire was given to
people who have suffered a heart attack, asking about their exercise habits.

A. Experiment
B. Survey
@ Observational study

b) A study of the effectiveness of several antibiotics in controlling lung congestion in newborns.
Antibiotics were randomly assigned to each newborn.

Experiment

B. Survey

C. Observational study

5) Suppose two researchers wanted to determine if aspirin reduced the chance of a heart attack.
Researcher 1 studied the medical records of 500 patients. For each patient, he recorded whether the
person took aspirin every day and if the person had ever had a heart attack. Then he reported the
percentage of heart attacks for the patients who took aspirin every day and for those who did not take
aspirin every day. Researcher 2 also studied 500 people. He randomly assigned half (250) of the
patients to take aspirin every day and the other half to take a placebo everyday then after a certain
length of time he reported the percentage of heart attacks for the patients who took aspirin every day
and for those who did not take aspirin every day. Suppose that both researchers found that there is a
statistically significant difference in the heart attack rates for the aspirin users and the non-aspirin
users, and that aspirin users had a lower rate of heart attacks. Can both researchers conclude that
aspirin caused the reduction?

A. Yes, because aspirin users had a lower heart attack rate in both studies.
B. Yes, because aspirin is known to reduce heart attacks.

C. No, only researcher 1 can conclude this.

o, only researcher 2 can conclude this.

6) Hospital floors are usually covered by bare tiles. Carpets would cut down on noise but might be more
likely to harbor germs. To study this possibility, investigators randomly assigned 8 of 16 available
hospital rooms to have carpet installed. The others were left bare. Later, air from each room was
pumped over a dish of agar. The dish was incubated for a fixed period, and the number of bacteria
colonies were counted.

Matching: Select the appropriate statistical term for each. (3 points total)

Experimental Units. A‘_ the 16 hospital rooms
B. Treatments. g the 8 rooms left bare
C. Response i carpeting and bare floors
D. Control Group LL colonies in a dish



7) A certain state lottery awards 18 $200 prizes, 120 $25 prizes and 270 $20 prizes, for every 10,000
tickets sold.

a) Set up the probability distribution model for the amount one can win (consider only gross, not
net amounts):
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b) Use a sample of size 1,000,000 to provide an estimate for the expected winnings per ticket.
Briefly explain your procedure.
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c) If you used a sample of size 100, how would your answer compare to the previous question?

A. The new answer would be different, but just as accurate as the first answer.
B. The new answer would be more accurate.
@The new answer would be less accurate.

d) Approximately what should the lottery charge per ticket if they want to make a profit?

Moo fan €1.205 e +icket

e) If someone buys 100,000 tickets, are they guaranteed to win a prize of some kind?

A. Yes, they would win a prize after playing 10,000 times.
B. Yes, the expected value is positive.

C. No, they need to play it approximately 1,000,000 times.

No, it is possible that each ticket still loses.

f) Bob and Bill each bought one ticket each week for the past 100 weeks. Bill has not won a single
prize yet. Bob just won a $20 prize last week. Who is more likely to win a prize this coming
week? Select the best answer.

A. Bill
B. Bob
They have an equal chance of winning

D. Not enough information to tell



8) A sample of students of high academic ability under 13 years of age was given the SAT math exam,
which is usually taken by High School seniors. The mean score for the females in the sample was 386,
whereas the mean score of the males was 416. Is 386 a parameter or a statistic?

a) 386: 9*' at1S4 C

9) Adieistossed 3 times. What is the probability of

a) Exactly 3 fives? &

b) No fives turningup? __© 57 %
c) Atleastlfive?__ ¢ L{QQ\

10) Now consider tossing the die 300 times.
a) Provide a rough sketch for the distribution of tosses.

B oﬂsPDKIW\O/fC(y )

M ol

T

S50
b) What is the mean of the distribution?

e (200)( t)= 5o

c) What is the standard deviation of the distribution?

Topg = Tm([E) = ¥ =68

d) Bonus (1 extra point). What percent of values are within 2 standard deviations of the mean for

that distribution?
157,



