
Inferential Statistics Homework

Finite Mathematics, Spring 2012

For all these problems, use the table of z-scores that is posted on the course website at
http://www.cord.edu/faculty/ahendric/203/zscores.pdf, not the less accurate one in
your textbook. There are also tables of Student’s t-distributions, including a table of critical
t-scores, at http://www.cord.edu/faculty/ahendric/203/tdistribution.pdf.

X1. The annual income of families in Pokoponesia is $18,200 (in U.S. dollars) with a stan-
dard deviation of $3,500. If a sample of 64 families is picked at random and the sample
mean computed, what will be the mean and standard deviation of X?

X2. A farmer has divided his entire farm into a large number of small plots of the same size.
The amount of yield on a plot has a mean of 100 bushels with a standard deviation
of 8 bushels. An inspector picks 64 of the plots at random and computes the average
yield. Find the approximate probability that the mean yield will:

(a) exceed 102.5 bushels

(b) be less than 98.5 bushels

(c) be between 98 and 102 bushels

X3. A truck driver is hauling a load of 900 boxes of books for Anderson Publishers. He will
be fined by the highway administration if the total weight of the boxes exceeds 36,360
pounds. If Anderson packs boxes with a mean weight of 40 pounds and a standard
deviation of 6 pounds, what is the probability that the driver will be fined?

X4. Joe’s iPod has 10,000 songs on it, of varying lengths. Let X be the random variable
“the length of a song on Joe’s iPod”; it’s a fact that the standard deviation of X is
300 seconds.

(a) What is the standard deviation of the average time when you take a random
sample of 9 songs from the iPod?

(b) What is the standard deviation of the average time when you take a random
sample of 25 songs from the iPod?

(c) How many songs would you need to sample if you wanted the standard deviation
of x to be 30 seconds?

X5. The annual production of milk, per milk cow, averages 11,200 pounds, with a standard
deviation of 280 pounds. A farmer owns 84 milk cows. What is the probability that
the mean annual yield of his cows will be between 11,145 and 11,240 pounds?

X6. You obtain a coin from your shady friend “Nick the Macedonian,” so you suspect it
might have been altered to favor heads. You flip it 100 times. If the coin really is a
fair coin, what is the probability that it will come up heads at least 65 times?

http://www.cord.edu/faculty/ahendric/203/zscores.pdf
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X7. Thirty percent of the inhabitants of Pavonia have blood type O. A researcher draws
blood from a random sample of 560 Pavonians, and she computes the proportion who
have blood type O. What is the probability that she will find a proportion less than
0.25 or greater than 0.35?

X8. Sixty percent of voters believe that Congressman Hoodswinkle is corrupt. A newspaper
polls 800 voters chosen at random on the subject. Find the probability that the poll
will say

(a) more than 65% believe he is corrupt.

(b) fewer than 56% believe he is corrupt.

X9. A fair die is rolled 200 times. On each roll, if an even number shows up, Bernice will
win as many dollars as the number that shows up on the die. If an odd number shows
up, on the other hand, she will lose $3.60. (xc)

(a) Write out the probability distribution for each die roll, in table form.

(b) What is her expected value for each roll?

(c) What is the standard deviation of the probability distribution for each roll?

(d) Find the probability that Bernice’s total winnings, after all 200 rolls, will be more
than $42.

X10. Given the population standard deviation, sample size, and sample mean, find the
requested confidence interval.

(a) σ = 2.5, n = 9, x = 15.2; 95%

(b) σ = 9.8, n = 13, x = 152.3; 91.64%

X11. The mean yield of grain on ten randomly picked experimental plots of farmland was
found to be 150 bushels. The standard deviation σ is 20 bushels. Construct an 85%
confidence interval for the true mean yield per plot.

X12. A random sample of 100 customer service calls had mean length 4 minutes. If the
population standard deviation is σ = 1 minute, construct a 94% confidence interval
for the true mean of the call lengths.

X13. A paint manufacturer wants to introduce a new paint on the market, and needs to
determine its drying time for the label. The drying time is normally distributed with
σ = 1.2 hours. Twelve samples of paint were tested, and the drying times observed (in
hours) were

6.62 4.85 6.44 5.73 5.98 5.15
5.20 7.67 4.68 6.57 4.99 6.25

Obtain a 97% confidence interval for µ, the true mean drying time.
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X14. A population has a normal distribution with variance 225 cm2. How large a sample is
required to create. . .

(a) an 80% confidence interval that is 10 cm wide?

(b) an 80% confidence interval that is 5 cm wide?

(c) a 90% confidence interval that is 10 cm wide?

(d) a 90% confidence interval that is 5 cm wide?

(e) Which of parts (a) through (d) is the best confidence interval to have?

(f) Which of parts (a) through (d) is the least good?

X15. You work for a mobile tablet computer manufacturer. To help set a price for its latest
gadget, your employer needs to know the average disposable income of 20-25 year
old men. Previous research suggests that the standard deviation of this population
is σ = $3000 per year. How many men will you need to survey in order to be 96%
confident that you have determined the true population mean within $500/year?

X16. The breaking strength of cables (in pounds) is known to have a normal distribution
with a standard deviation of σ = 6 pounds. How large a sample must you take in order
to be 90% confident that the sample mean breaking strength will not differ from the
true mean breaking strength by more than 12 ounces?

X17. Based on a random sample of 100 cows of a certain breed, a statistician estimating (xc)
the true mean yield of milk constructs a confidence interval of 41.6 < µ < 44.0 lb/day.
If the yield of milk is normally distributed with a standard deviation of 6 pounds per
day, what confidence level was the statistician seeking?

X18. You work for a tea company. A taste test revealed that 43% of participants preferred
your chamomile tea to your competitors’. If there were 64 participants in the survey,
construct a 92% confidence interval for the true percentage of consumers who prefer
your tea.

X19. At Acme Anvils Co., an inspection of 100 anvils found 12 of them to be defective. Set
a 93% confidence interval for the true proportion of defective anvils in the production
line.

X20. While working on a homework problem, your little brother Stevie obtained a 95%
confidence interval for p that was (1.38, 2.33). Explain why his answer is wrong.

X21. You are managing a hospital. Inspection of 200 randomly chosen patients’ files revealed
55 that did not pay their bills in full. Obtain a 98% confidence interval for the true
percentage of patients who do not pay their bills in full.

X22. You are preparing a statistical study to determine whether there is a market for a new
light rail line between Fargo and Grand Forks. How many people must you include in
your random sample if you want to be 96% confident that your results will be in error
by no more than two percentage points?
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X23. Construct a confidence interval for µ at the requested confidence level given the fol-
lowing information:

(a) n = 4, x = 56, s = 12.3; 88% confidence

(b) n = 15, x = 18.6, s = 9.486; 94% confidence

(c) n = 64, x = 0.82, s = 0.12; 85% confidence

X24. A truck stop keeps extensive records of its sales. A random sample of 15 receipts
shows average sales of 63.9 gallons of diesel fuel, with a standard deviation of 5.6
gallons. Construct a 90% confidence interval for the truck stop’s average sales of diesel
fuel.

X25. A random sample of six mechanics took 13, 14, 18, 14, 16, and 15 minutes, respectively,
to assemble a widget. Construct a 93% confidence interval for the average time it takes
a mechanic to assemble a widget.

X26. Susanna is on the track team and runs the mile event. Ten of her recent times (given
in minutes and seconds) were

5:06 5:12 5:09 4:56 5:08
4:59 5:03 5:10 5:06 5:03

Find a 92% confidence interval for Susanna’s true average time.

X27. A survey of 17 individuals obtained a sample mean of 235.2 and a sample variance of
23.13. How confident can you be that the true population mean lies between 230.6 and
239.8?

X28. A statistician constructed a confidence interval for a population proportion that ran (xc)
from 66% to 70%. If the sample size was 1600, what was the desired level of confidence?

X29. For each of the following situations, formulate a precise H0 and HA in mathematical
symbols (including µ).

(a) Census Bureau data show that the mean household income in Daisyville is $62,500
per year. A market research firm questions shoppers at the mall to find out
whether the mean household income of mall shoppers is higher than that of the
general population.

(b) Last year, your company’s service technicians took an average of 2.6 hours to
respond to trouble calls from business customers who had purchased service con-
tracts. Do this year’s data show a different average response time?

X30. A manufacturer guarantees its ball bearings to have a mean outside diameter of 0.7500
inches. If a random sample of 10 such bearings has a mean outside diameter of 0.7510
with a standard deviation of 0.0030, can we reject the manufacturer’s guarantee? Use
a 0.01 level of significance.
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X31. A horticulturist knows that in previous years, the typical weight of a honeybee in her
peach orchard was 0.85 grams. This year she captures a sample of 100 honeybees with
a mean weight of 0.92 grams and a sample standard deviation of 0.24 grams. Can
she conclude that this year’s bees differ in weight from last year’s at a 0.05 level of
significance?

X32. In your coffee-packaging plant, the weights of coffee grounds (in ounces) filled by a
machine in six randomly picked jars were

13.7 13.9 14.3 14.2 13.7 13.9

Is the true mean amount of coffee in a jar different from 14 ounces? Use α = 0.02.

X33. A random sample of size n = 16 is drawn from a population having a normal distribu-
tion. The sample mean is x = 23.4 and the sample variance is s2 = 10.24. At the 5%
level of significance,

(a) Decide whether or not to reject the null hypothesis “H0 : µ ≥ 25.”

(b) Decide whether or not to reject the null hypothesis “H0 : µ = 25.”

X34. A ski coach claims that she can train beginning skiers for 3 weeks so that at the end
of the program, they will finish the local downhill course in less than 13 minutes. The
local newspaper took a random sample of ten skiers given the training, and found that
their mean time was 12.3 minutes with s = 1.2 minutes. On the basis of the evidence,
can the paper conclude that the true mean time really is less than 13 minutes? Use
α = 0.025.

X35. A tire manufacturer tested 16 of its tires, randomly selected, and found that the mean
number of miles the tires lasted was 38,900; the sample standard deviation s was equal
to 8200 miles. On the basis of this testing, the company advertises that the mean life of
its tires is more than 36,000 miles. Is its claim justified at the 5% level of significance?

X36. The sonnets of (imaginary) Elizabethan poet William Marlowe Donne contain an av-
erage of 8.9 new words per poem (that is, words not used in the poet’s other works).
A new manuscript has been discovered with 6 new sonnets, and scholars are debat-
ing whether it was written by W.M. Donne. The new sonnets contain an average of
x = 10.2 words not used in the poet’s known works, with a standard deviation of
2.5. We would expect poems by a different author to contain more “new” words, so
to see whether we have evidence that these poems are by a different author, we test
H0 : µ ≤ 8.9 against HA : µ > 8.9. Perform the test at the 0.03 significance level.
What do you conclude about the authorship of the newly discovered poems?

X37. The South African mathematician John Kerrich, while a prisoner of war during World
War II, tossed a coin 10,000 times and obtained 5067 heads. Is this significant evidence
(at α = 0.05) that his coin was not fair?
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X38. A drug company claims that more than 80% of the people given their vaccine will
develop immunity to the disease. Of 100 randomly picked people who were given the
vaccine, 88 developed immunity. Is the claim of the drug company supported by this
evidence? Use α = 0.03.

X39. Your candy factory produces little candy-coated chocolates in various colors called
W&W’s. The red color seems to be people’s favorite, so you want to be sure that at
least 25% of the W&W’s are red. If less than 25% of them are red, you want to adjust
your machines. You take a sample of 70 candies and find that 15 of them are red. Is
this significant evidence that less than 25% of the W&W’s you produce are red? Use
α = 0.04.

X40. A medical journal reported that 35% of adult Americans take vitamins regularly. You
disbelieve them, so you interview 300 random adult Americans and find 125 taking
vitamins. Is that enough evidence to assert that the journal was wrong? Use α = 0.02.

X41. You work for a vegetable seed company and want to advertise that your cauliflower
seeds have a higher germination rate than your competitor’s. Of your competitor’s
seeds, 60% will germinate and become healthy cauliflower plants. You plant 55 of
your own cauliflower seeds and find that 37 of them germinated. Does this experiment
justify your proposed ad campaign? Use α = 0.10.


