
Stat 1040, Fall 2011 Final Exam. Dec. 15, 9:30 a.m. - 11:20 a.m.

Name:

Show your work. You will not receive credit if you don’t show enough work or if you round

your answers without showing your work. The test is out of 200 points and you have 110

minutes.

1. A new medicine called FROVA has been approved for treatment of migraines. In a randomized,
controlled, double-blind study of over 1000 migraine sufferers, 46% of the FROVA group experienced
migraine relief whereas only 27% of the placebo group experienced migraine relief. The result is
“highly statistically significant” and the P-value is less than 0.1%.

To answer this question, pretend you are discussing this study with a pre–med student who has not
yet taken a statistics class. These are her questions (please read them all before you begin to answer,
so you do not duplicate your explanations).

(a) (4 points) What is a “randomized, controlled” experiment?

(b) (4 points) Why did they randomize instead of having a physician assign the patients into the
two groups, taking into account age, gender and all their medical information such as general
health, type of migraine and so on - surely the physician would do a better job of making sure
the two groups are more similar to begin with?

(c) (2 points) What does “blind” mean?

(d) (2 points) What does the word “double” tell me?

(e) (4 points) Why do they want it to be blind?
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(f) (4 points) OK, now I understand why they want it to be blind, but why would they want it to
be double-blind?

(g) (2 points) What is a placebo?

(h) (4 points) Why did they use a placebo in this study?

(i) (4 points) What does the P-value tell me about the medicine FROVA?

2. (4 points) The population of Utah is estimated to be about 2,843,000 and the population of California
is estimated to be about 36,962,000 which is about 13 times the population of Utah. A survey
company is required to measure the unemployment rates in all 50 states with equal accuracy using
simple random samples. If they take a simple random sample of 5,000 people in Utah, how many
should they sample in California?

(a) 13,000

(b) 7,392

(c) 5,000

(d) 65,000

3. (6 points) In the 2008 election, President Obama got 53% of the popular vote. If we took a simple
random sample of voters from the 2008 election.

(a) Would we have been more likely to get more than 50% Obama voters if we sampled 1000 voters
or 5000 voters?

(b) Would we have been more likely to get between 50% and 55% Obama voters if we sampled 1000
voters or 5000 voters?

(c) Would we have been more likely to get more than 55% Obama voters if we sampled 1000 voters
or 5000 voters?
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4. An onion farm has thousands of bags of onions. The weights of the bags of onions are known to
follow the normal curve. The farmer takes a simple random sample of 400 bags and finds that the
average weight of the bags is 3.21 pounds and the SD is .60 pounds.

(a) (10 points) What percentage of the 400 bags would weigh less than 3 pounds?

(b) (10 points) Find the 80th percentile of the sampled bag weights.

(c) (10 points) Find a 95% confidence interval for the average weight of all the bags on the farm.

(d) (4 points) If you had been told that the weights of the bags did not follow the normal curve,
but had the same average and SD, would your answer to part (a) still be correct? Circle the
correct answer: yes/no (no reason required).

(e) (4 points) If you had been told that the weights of the bags did not follow the normal curve,
but had the same average and SD, would your answer to part (b) still be correct? Circle the
correct answer: yes/no (no reason required).

(f) (4 points) If you had been told that the weights of the bags did not follow the normal curve,
but had the same average and SD, would your answer to part (c) still be correct? Circle the
correct answer: yes/no (no reason required).
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5. Starbucks publishes nutrition information on their website. For 32 different types of 16 ounce choco-
late and espresso beverages, the following information is obtained:

Carbohydrates ave = 43.6 grams, SD = 18.0 grams
Calories ave = 275.6, SD = 91.7, r = 0.9

The scatter-diagram is football-shaped.

(a) (10 points) Find the equation of the regression line for predicting the number of calories from
the number of grams of carbohydrates in these beverages.

(b) (4 point) Predict the number of calories in one of these beverages if you are told that the
beverage contains 20 grams of carbohydrates.

(c) (2 point) Find the rms error for your calculation in (b).

(d) (4 points) Would you be surprised if the beverage in part (b) contained 300 calories? Show your
work.

6. (15 points) Consider the Starbucks’ beverages in question 5. The average number of calories for these
beverages is 275.6 with an SD of 91.7. If a person chose one of these beverages at random every day
for 365 days and drank it, what is the chance they consume a total of more than 98,000 calories from
these beverages? (Just as a point of interest, 3,500 calories equates to a pound of body fat, so 98,000
calories equates to 28 pounds).
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7. I have 35 glass ornaments hanging on a tree:

• 13 red

• 12 blue

• 10 silver

My cat chooses 2 balls at random to pull off the tree, one after the other (she does not put them
back on the tree!)

(a) (5 points) What is the chance that BOTH of the balls will be blue?

(b) (5 points) What is the chance that NEITHER of the balls will be blue?

(c) (5 points) What is the chance that AT LEAST ONE of the balls will be blue?

8. (20 points) A reputable study done in 2005 found that 23.0% of high school students in the US
reported smoking cigarettes in the last month. A researcher thinks the rate must have dropped since
2005, so she takes a simple random sample of 1000 high school students and finds that 172 of them
report smoking cigarettes in the last month. Is this evidence that the researcher is correct?

(a) Clearly state the null and alternative hypotheses.

(b) Calculate the appropriate test statistic.

(c) Find the P–value.

(d) Do you reject the null hypothesis? Explain why or why not.

(e) Clearly state your conclusions.
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9. (24 points) Stevioside, a natural substance extracted from the leaves of a plant called Stevia rebau-

diana Bertoni has a long history of use as a sweetener for drinks and foods and has recently been
showing up in grocery stores as a low-calorie sweetener. Previous animal and human studies have
indicated that stevioside can reduce blood pressure.

In a 2-year, randomized, double-blind, placebo-controlled study of 168 people with mild hypertension,
patients in the treatment group were given 500 mg of stevioside 3 times daily, while those in the control
group were given a placebo. At the end of the study, the average systolic blood pressure for the 82
people in the stevioside group was 140 mm Hg with an SD of 6.8 mm Hg, while the average systolic
blood pressure for the 86 people in the placebo group was 150 mm Hg with an SD of 7.0 mm Hg.

In this question, the goal is to test to see whether there is evidence that stevioside reduces blood
pressure.

(a) Clearly state the null and alternative hypotheses.

(b) Calculate the appropriate test statistic.

(c) Find the P–value.

(d) Do you reject the null hypothesis? Explain why or why not.

(e) Clearly state your conclusions.
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10. (24 points) According to Wikipedia, California’s population is 7.5% African American, 13.5% Asian
American, and 79.0% White and other. Stanford University first year students fall into these groups
as shown in the following table:

Number of

Students

Race African American 128
Asian American 273
White and other 1271

Total 1672

In this question we are interested in knowing whether Stanford’s first year students are like a random
sample from the California population, with respect to race, or whether they differ.

(a) Clearly state the null and alternative hypotheses.

(b) Calculate the appropriate test statistic.

(c) Find the degrees of freedom.

(d) Find the P–value.

(e) Do you reject the null hypothesis? Explain why or why not.

(f) Clearly state your conclusions.
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Please note that these formulae are provided for your convenience, but it is your responsibility to know
how and when to use them.

Midterm 1

height =
percentage

width

z =
x− ave

SD

x = ave + z (SD)

rms error =
(
√

1− r2
)

SDY

slope =
r (SDY )

SDX

intercept = aveY − (slope)(aveX)

Midterm 2

EVsum = (number of draws) avebox

SEsum =
(√

number of draws
)

SDbox

EVave = avebox

SEave =
SEsum

number of draws

EV% = % of 1’s in the box

SE% =

(

SEsum
number of draws

)

100%

SDbox =
√

(fraction of 0’s) (fraction of 1’s)

SD+ =





√

number of draws

number of draws− 1



SD

sample ave± 2 (SEave)

sample %± 2
(

SE%

)

Final

SEdiff =
√

SE2
A
+ SE2

B

χ2 = sum of

{

(observed frequency - expected frequency)2

expected frequency

}
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