Test 9A



AP Statistics


Name:

Directions:  Work on these sheets. 
Part 1:  Multiple Choice.  Circle the letter corresponding to the best answer.
1.
Following a dramatic drop of 500 points in the Dow Jones Industrial Average in September 1998, a poll conducted for the Associated Press found that 92% of those polled said that a year from now their family financial situation will be as good as it is today or better.  The number 92% is a


(a)
Statistic


(b)
Sample


(c)
Parameter


(d)
Population


(e)
None of the above.  The answer is                                                  .

2.
In a large population, 46% of the households own VCRs.  A simple random sample of 100 households is to be contacted and the sample proportion computed.  The mean of the sampling distribution of the sample proportion is


(a)
46


(b)
0.46


(c)
about 0.46, but not exactly 0.46


(d)
0.00248


(e)
the answer cannot be computed from the information given.
3.
If a population has a standard deviation 
[image: image18.wmf], then the standard deviation of the mean of 100 randomly selected items from this population is


(a)

[image: image2.wmf]s



(b)
100 
[image: image3.wmf]s



(c)
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(d)

[image: image5.wmf]s

/100


(e)
0.1

4.
The distribution of values taken by a statistic in all possible samples of the same size from the same population is


(a)
the probability that the statistic is obtained.

(b)
the population parameter.

(c)
the variance of the values.

(d)
the sampling distribution of the statistic.

(e)
none of the above.  The answer is                                                  .

5.
If a statistic used to estimate a parameter is such that the mean of its sampling distribution is equal 


to the true value of the parameter being estimated, the statistic is said to be


(a)
random




(b)
biased




(c) 
a proportion


(d)
unbiased

(e) 
none of the above.  The answer is                                                   .

6. 
A simple random sample of 1000 Americans found that 61% were satisfied with the service provided by the dealer from which they bought their car.  A simple random sample of 1000 Canadians found that 58% were satisfied with the service provided by the dealer from which they bought their car.  The sampling variability associated with these statistics is 

(a) exactly the same. 

(b) smaller for the sample of Canadians because the population of Canada is smaller than that of the United States, hence the sample is a larger proportion of the population. 

(c) smaller for the sample of Canadians because the percent satisfied was smaller than that for the Americans. 

(d) larger for the Canadians because Canadian citizens are more widely dispersed throughout the country than in the United States, hence they have more variable views. 

(e) about the same.

7. 
The central limit theorem is important in statistics because it allows us to use the Normal 


distribution to make inferences concerning the population mean: 


(a) 
provided that the sample size is reasonably large (for any population). 


(b) 
provided that the population is Normally distributed and the sample size is reasonably large. 


(c)
provided that the population is Normally distributed (for any sample size). 


(d) 
provided that the population is Normally distributed and the population variance is known (for any sample size). 


(e) 
provided that the population size is reasonably large (whether the population distribution is known or not).

Part 2:
 Free Response
Communicate your thinking clearly and completely.

8.
Suppose that you and your lab partner flip a coin 20 times and you calculate the proportion of tails to be 0.8.  Your partner seems surprised at these results and suspects that the coin is not fair.  Write a brief statement that describes why you either agree or disagree with him.  Your response should relate to the principles in Chapter 9 of our text.
[image: image1.wmf]s

9.
This problem extends the previous problem.  You flip the coin 20 more times and calculate the proportion of heads.  You repeat the process again and again until you have calculated 25 proportions
[image: image6.wmf]p

ˆ

.  Your lab partner then plots a histogram of the results on his calculator and overlays a boxplot for the same data as shown.  Your lab partner appears totally bewildered now.  








Interpret these results for him.

10. A survey asks a random sample of 1500 adults in Ohio if they support an increase in the state sales tax 


from 5% to 6%, with the additional revenue going to education.  Let 
[image: image7.wmf]p

ˆ

denote the proportion in the 


sample who say they support the increase.  Suppose that 40% of all adults in Ohio support the 


increase. 

(a) 

If 
[image: image8.wmf]p

ˆ

 is the proportion of the sample who support the increase, what is the mean of the sampling distribution of
[image: image9.wmf]p

ˆ

?


(b) 
What is the standard deviation of the sampling distribution of
[image: image10.wmf]p

ˆ

?


(c) 
Explain why you can use the formula for the standard deviation of 
[image: image11.wmf]p

ˆ

in this setting.


(d) 
Check that you can use the Normal approximation for the distribution of 
[image: image12.wmf]p

ˆ

.


(e) 
Find the probability that 
[image: image13.wmf]p

ˆ

 takes a value between 0.37 and 0.43.


(f) 
How large a sample would be needed to guarantee that the standard deviation of 
[image: image14.wmf]p

ˆ

 is no more than 0.01?  Explain.

11.
A certain beverage company is suspected of underfilling its cans of soft drink.  The company 


advertises that its cans contain, on the average, 12 ounces of soda with standard deviation 0.4 ounce.  


For the questions that follow, suppose that the company is telling the truth.  


(a) 
Can you calculate the probability that a single randomly selected can contains 11.9 ounces or less?  If so, do it.  If not, explain why you cannot.


(b) 
A quality control inspector measures the contents of an SRS of 50 cans of the company’s soda and calculates the sample mean 
[image: image15.wmf]x

.  What are the mean and standard deviation of the sampling distribution of 
[image: image16.wmf]x

 for samples of size n = 50?


(c) 
The inspector in part (b) obtains a sample mean of 
[image: image17.wmf]11.9

x

=

 ounces.  Calculate the probability that a random sample of 50 cans produces a sample mean fill of 11.9 ounces or less.  Be sure to explain why you can use a Normal calculation.


(d) 
What would you conclude about whether the company is underfilling its cans of soda?  Justify your answer.

I pledge that I have neither given nor received aid on this test. __________________________
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