Unit Exam #2

Statistics 300: Introduction to
Probability and Statistics

Summer 2011
Cosumnes River College

Instructor: L.C. Larsen

Instructions

Time: 2 hours & 5 minutes on 7/14, 7/15, or 7/18, 2011
Materials: Open book, notes, homework, etc.

Instruments: Calculator/Laptop of student's choice

No phones or consultants
Except to call the instructor : 346-6324 or 322-3988

Answers to confidence interval problems and sample size problems
must include the expression (the formula) in symbolic form and the
expression with all of the values inserted in the proper places. Then,
the final answer can be calculated by any method or device.

Answers to hypothesis test problems must include all four parts of
the traditional approach to hypothesis tests, including the expression
(the formula) for the test statistic in symbolic form and the expression
with the values in the right places. The result can then be calculated
by whatever method you like (TI-83, laptop computer, etc.).

If more space is needed for a problem, continue your work on the
back of the page.
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(8 points; 8 minutes)

1. The "ABC" company has a web page on which customers can give them feedback about
ABC's services. Last year, the web page collected 776 responses, 494 of which were from
dissatisfied customers who were unhappy with ABC's services. Use these data to construct
a 92% confidence interval for the proportion of ABC customers that are happy with ABC's
services.

Considering your confidence interval and the data on which it is based, is it reasonable for
the customer service manager to claim that more than 90% of ABC's customers are happy
with ABC's services? (Circle your answer and explain why.)

YES NO Why?
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2. The "DEF" company makes "curly-fry" light bulbs (also called compact flourescent bulbs). DEF's
light bulbs are supposed to weigh 244 grams on average. Use the data in the box for a random
sample of seven (7) of DEF's light bulbs to make a 95% confidence interval for the mean weight
of all the curly-fry light bulbs manufactured by the DEF company. (The weights of individual bulbs

have a bell-shaped distribution.)

Data:

244
252
247
249
241
241
243

Based on your confidence interval, is it reasonable to claim that DEF's curly-fry light bulbs
weigh on average what they are supposed to weigh?

YES NO Why?
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3. The "GHI" company makes small gasoline-powered cars. The fuel efficiency (miles per
gallon) of GHI's cars is normally distributed with an average of 56 miles per gallon and a
standard deviation of 3 miles per gallon. What is the probability that a random sample of
six (6) of GHI's cars will have an average fuel efficiency less than 53 miles per gallon or
(yes, "or") greater than 59 miles per gallon?

(picture is worth 2 of the 8 points)
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4. A population follows the uniform distribution on the interval [91, 175]. What is the 13" percentile
of this population? The picture is worth 2 of

the five points.

(6 points; 6 minutes)

5. The "JKL" company will study a city's garbage dump to see if the "stuff” it contains is valuable
enough to be worth "mining". If the value of the stuff is at least $10 per ton, JKL will start mining
the dump. JKL will take samples from the dump and determine the value ($ per ton) of each one.
JKL wants to be 99% certain that the average value of their samples will be within $0.50 of the
true average value in the whole dump. The first 20 samples have an average value of $9.60 with
standard deviation of $3.20. For a successful study, how many total samples should JKL plan to
take from the dump?
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6. The "MNO" company provides health care services to 590,000 Medicare patients. The annual
cost for each of their patients (590,00 values) has been Normally distributed with a mean of
$9,600 and a standard deviation of $4,200. A random sample of 30 patient costs this year has
a mean of $9,900 and a standard deviation of $4,500. MNO expected the increase in average
cost, but MNO is worried about the possibility that the variation in costs has increased. Use
their sample results to test the Medicare Administrator's claim that the standard deviation of
cost per-patient has not increased by more than $200.

(Use a 5% significance level for this test.)
Ho:

H1:

(6 points; 6 minutes)

7. The "PQR" company sells flood insurance in Mississippi. PQR wants to start selling flood
insurance in Alabama (the state on the east side of Mississippi). PQR will carry out a survey
in Alabama to estimate the percentage of the people in Alabama that would consider buying
flood insurance. PQR wants to have 90% confidence that the difference between their survey
percentage and the true percentage for all people in Alabama will not exceed 3% points.

Last year, PQR did a study like this in Mississippi and found that about 25% of the people
would buy flood insurance. The reach their goals, how many Alabama residents should PQR
select (at random) to survey?
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8. For the Normal distribution with mean = 583 and standard deviation = 56, what is the value
that separates the lower 75% of the distribution from the upper 25% ?
The picture is required and is worth 2 points.

(9 points; 10 minutes)

9. The "STU" company runs a private "weight loss" clinic. Last year, their customers lost
an average of 22 pounds. The data below are for a random sample of 5 customers this
year. Test the manager's claim that customers this year will lose less weight on average
compared to last year. The distribution of weight loss for all customers is bell-shaped.
(Let o be 0.025 for this test.)

Weight
Client Loss
H1:

14
15
23
14
13

A ON-=-

* weights in pounds
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10. The "VWX" company provides engineering services to its customers. VWX has been charged with
racial discrimination in hiring its engineers. The company hired 62 engineers in the last 5 years,
55 were pale and 7 were not pale. The whole population of engineers available to VWX for hiring was
73% pale and 27% not pale. Use these data (as if only these data are relevant) to test the claim against
VWX that they are biased and tend to hire a greater proportion of pale engineers than the proportion
in the population available to VWX. (Let P[Type | Error] = 0.05 for this test.)

Ho:

Note: An analysis such as this is not enough to convict a company of discrimination in hiring.

A review of every hiring decision may be needed. The case-by-case evidence would have to show
that preference was given to pale applicants who were less qualified than their non-pale competitors,
or that pale applicants were preferred disproprtionately when competitors were equally qualified.
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11. The random variable X is Normally distributed, where 11 =58 and o = 18. What is the probability that a
random X will be less than 42 given that X must be less than 80 ? (The picture is worth 2 of the 7 points.)

12. (4 points; 3 minutes)
For parts "a" and "b", use the fact that X ~ U[110, 290].

(a) What is the probability that a random value of X will be greater than 132
and less than 177 ? (The picture is required and is worth 2 points.)

(2 points; 3 minutes)
(b) What is the probability that two random values will both be between 132 and 177 ?
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