Fall Final Review

AP Statistics


Name: 


Part 1: Multiple Choice.
Circle the letter corresponding to the best answer.
1. 
You measure the age, marital status and earned income of an SRS of 1463 women.  The number and type of variables you have measured is

(a) 1463; all quantitative.

(b) four; two categorical and two quantitative.

(c) four; one categorical and three quantitative.

(d) three; two categorical and one quantitative.

(e) three; one categorical and two quantitative.

2.
Consumers’ Union measured the gas mileage in miles per gallon of 38 1978–1979 model automobiles on a special test track.  The pie chart below provides information about the country of manufacture of the model cars used by Consumers Union.  Based on the pie chart, we may conclude that:

(a) Japanese cars get significantly lower gas mileage than cars of other countries.  This is 

because their slice of the pie is at the bottom of the chart. 

(b) U.S cars get significantly higher gas mileage than cars from other countries.

(c) Swedish cars get gas mileages that are between those of Japanese and U.S. cars. 

(d)
Mercedes, Audi, Porsche, and BMW represent approximately a quarter of the cars tested. 

(e)
More than half of the cars in the study were from the United States. 
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3. 

A researcher reports that, on average, the participants in his study lost 10.4 pounds after two months on his new diet.  A friend of yours comments that she tried the diet for two months and lost no weight, so clearly the report was a fraud.  Which of the following statements is correct?

(a) Your friend must not have followed the diet correctly, since she did not lose weight.

(b) Since your friend did not lose weight, the report must not be correct.

(c) The report only gives the average.  This does not imply that all participants in the study lost 10.4 pounds or even that all lost weight.  Your friend’s experience does not necessarily contradict the study results.

(d) In order for the study to be correct, we must now add your friend’s results to those of the study and recompute the new average.

(e) Your friend is an outlier.

4.
The following is an ogive on the number of ounces of alcohol (one ounce is about 30 mL) consumed per week in a sample of 150 students. 
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A study wished to classify the students as “light”, “moderate”, “heavy” and “problem” drinkers by the amount consumed per week.  About what percentage of students are moderate drinkers, that is consume between 4 and 8 ounces per week? 

(a) 60% 

(b) 20% 

(c) 40% 

(d) 80% 

(e) 50% 

5. 
“Normal” body temperature varies by time of day.  A series of readings was taken of the body temperature of a subject.  The mean reading was found to be 36.5° C with a standard deviation of 0.3° C.  When converted to °F, the mean and standard deviation are 

(°F = °C(1.8) + 32). 

(a) 97.7, 32 

(b) 97.7, 0.30

(c) 97.7, 0.54 

(d) 97.7, 0.97 

(e) 97.7, 1.80 

6. 
The following is a histogram showing the actual frequency of the closing prices on the 
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New York exchange of a particular stock.  Based on the frequency histogram for New York Stock exchange, the class that contains the 80th percentile is: 

(a) 20-30 

(b) 10-20 

(c) 40-50 

(d) 50-60 

(e) 30-40 

7. 
Which of the following is likely to have a mean that is smaller than the median? 

(a) The salaries of all National Football League players. 

(b) The scores of students (out of 100 points) on a very easy exam in which most get nearly perfect scores but a few do very poorly. 

(c) The prices of homes in a large city. 

(d) The scores of students (out of 100 points) on a very difficult exam in which most get poor scores but a few do very well. 

(e) Amounts awarded by civil court juries.

8.
There are three children in a room, ages three, four, and five.  If a four-year-old child enters the room the 

(a) mean age will stay the same but the variance will increase. 

(b) mean age will stay the same but the variance will decrease. 

(c) mean age and variance will stay the same. 

(d) mean age and variance will increase. 

(e) mean age and variance will decrease.

9. 
The weights of the male and female students in a class are summarized in the following boxplots: 
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Which of the following is NOT correct? 

(a)
About 50% of the male students have weights between 150 and 185 pounds. 

(b)
About 25% of female students have weights more than 130 pounds. 

(c)
The median weight of male students is about 162 pounds. 

(d)
The mean weight of female students is about 120 pounds because of symmetry. 

(e)
The male students have less variability than the female students. 

10. When testing water for chemical impurities, results are often reported as bdl, that is, below detection limit.  The following are the measurements of the amount of lead in a series of water samples taken from inner-city households (ppm). 



5, 7, 12, bdl, 10, 8, bdl, 20, 6

Which of the following is correct? 

(a)
The mean lead level in the water is about 10 ppm. 

(b)
The mean lead level in the water is about 8 ppm. 

(c)
The median lead level in the water is 7 ppm. 

(d)
The median lead level in the water is 8 ppm. 

(e)
Neither the mean nor the median can be computed because some values are unknown. 

11.
The heights of American men aged 18 to 24 are approximately normally distributed with mean 68 inches and standard deviation 2.5 inches.  Half of all young men are shorter than


(a)
65.5 inches


(b) 
68 inches 


(c) 
70.5 inches


(d) 
can't tell, because the median height is not given


(e) 
none of the above

12.
Use the information in the previous problem.  Only about 5% of young men have heights outside the range


(a) 
65.5 inches to 70.5 inches


(b) 
63 inches to 73 inches 


(c) 
60.5 inches to 75.5 inches


(d) 
58 inches to 78 inches


(e) 
none of the above
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13.  For the density curve shown to the right, 


which statement is true?


(a)
The density curve is symmetric.


(b)
The density curve is skewed right.


(c)
The area under the curve between 0 and 1 is 1.


(d)
The density curve is normal.


(e)
None of the above is correct.

14.
For the density curve shown in question 3, which statement is true?


(a)
The mean and median are equal.


(b)
The mean is greater than the median.


(c)
The mean is less than the median.


(d)
The mean could be either greater than or less than the median.


(e)
None is the above is correct.

15.
Increasing the frequencies in the tails of a distribution will:


(a)
not affect the standard deviation as long as the increases are balanced on each side of the mean


(b)
not affect the standard deviation


(c)
increase the standard deviation


(d)
reduce the standard deviation


(e)
none of the above
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16.
For the density curve shown, what is the mean? 

(a)
0


(b)
0.25


(c)
0.50


(d)
0.75


(e)
None of the above 

17.
A smooth curve which approximates the shape of a histogram and describes the overall pattern of a distribution is called


(a)
a stemplot


(b)
a normal plot


(c)
a normal probability plot


(d)
a density curve


(e)
none of the above

18.
A normal density curve has which of the following properties?


(a)
It is symmetric.


(b)
It has a peak centered above its mean.


(c)
The spread of the curve is proportional to it standard deviation.


(d)
All of the properties, (a) to (c), are correct.


(e)
None of the properties, (a) to (c), is correct.

19.
The area under the standard normal curve corresponding to –0.3<Z<1.6 is


(a)
0.3273


(b)
0.4713


(c)
0.5631


(d)
0.9542


(e)
None of the above

20.
Which of the following histograms would be best approximated by a normal distribution:

(a)


    

 (b)


         (c)


   (d)
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21.
In a statistics course, a linear regression equation was computed to predict the final exam score from the score on the first test.  The equation was  y = 10 + .9x  where y is the final exam score and x is the score on the first test.  Carla scored 95 on the first test.  What is the predicted value of her score on the final exam?


(a) 
95


(b) 
85.5


(c) 
90


(d) 
95.5


(e) 
None of the above

22.
Refer to the previous problem.  On the final exam Carla scored 98.  What is the value of her residual?


(a) 
98


(b) 
2.5


(c) 
–2.5


(d) 
0


(e) 
None of the above

23.
A study of the fuel economy for various automobiles plotted the fuel consumption (in liters of gasoline used per 100 kilometers traveled) vs. speed (in kilometers per hour).  A least squares line was fit to the data.  Here is the residual plot from this least squares fit.  
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What does the pattern of the residuals tell you about the linear model?


(a) 
The evidence is inconclusive.


(b) 
The residual plot confirms the linearity of the fuel economy data.


(c) 
The residual plot does not confirm the linearity of the data.


(d) 
The residual plot clearly contradicts the linearity of the data.


(e) 
None of the above

24.
 All but one of the following statements contains a blunder.  Which statement is correct?


(a) 
There is a correlation of 0.54 between the position a football player plays and their weight.


(b)
The correlation between planting rate and yield of corn was found to be r=0.23.


(c)
The correlation between the gas mileage of a car and its weight is r=0.71 MPG.


(d)
We found a high correlation (r=1.09) between the height and    age of children.

      (e)
We found a correlation of r=–.63 between gender and political party preference.
25.
Suppose we fit the least squares regression line to a set of data.  What do we call any individual points with unusually large values of the residuals?


(a)
Response variables


(b)
The slope


(c) 
Outliers


(d)
Correlations


(e)
None of the above

[image: image12.wmf]26.
 The effect of removing the right-most point (near the positive x-axis) in the scatterplot shown 
would be:


(a)
The slope of the LSRL will increase; r will increase


(b)
The slope of the LSRL will increase; r will decrease


(c)
The slope of the LSRL will decrease; r will increase


(d)
The slope of the LSRL will decrease; r will decrease


(e)
No change

27.
If removing an observation from a data set would have a marked change on the position of the LSRL fit to the data, what is the point called:


(a)
Robust


(b)
A residual


(c) 
A response


(d)
Influential


(e)
None of the above

28.
Which of the following statements are correct:


I.
Two variables that are strongly associated will have a correlation near 1.


II.
Regression requires an explanatory-response relationship, while correlation does not.


III.
Even though the correlation between two variables may be high, in order to use the LSRL to predict, there needs to be an explanatory-response relationship between x and y.


(a)
I and II only


(b)
I and III only


(c)
II and III only


(d)
I, II, and III


(e)
None of the above gives the complete set of true responses.

29.
What do we call a sample that consists of the entire population?


(a)
A stratum


(b)
A multistage sample


(c)
A mistake.  A sample can never be the entire population.


(d)
A census


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

30.
A member of Congress wants to know what his constituents think of proposed legislation on health insurance.  His staff reports that 228 letters have been received on the subject, of which 193 oppose the legislation.  What is the population in this situation?


(a)
The constituents


(b)
The 228 letters received


(c)
The 193 opposing the legislation


(d)
Congress


(e)
None of the above.  The answer is _____________________________.                                             
31.
Which of the following is a method for improving the accuracy of a sample?


(a)
Use no more than 3 or 4 words in any question


(b)
When possible, avoid the use of human interviewers, relying on computerized dialing instead


(c)
Use large sample sizes


(d)
Use smaller sample sizes


(e)
None of the above.  The answer is _____________________________.                                         
32.
We say that the design of a study is biased if which of the following is true?


(a)
A racial or sexual preference is suspected


(b)
Random placebos have been used


(c)
Certain outcomes are systematically favored


(d)
The correlation is greater than 1 or less than –1


(e)
None of the above.  The answer is  _____________________________.                                            
33.
Control groups are used in experiments in order to . . .


(a)
Control the effects of lurking variables such as the placebo effect


(b)
Control the subjects of a study so as to insure all participate equally


(c)
Guarantee that someone other than the investigators, who have a vested interest in the outcome, control how the experiment is conducted


(d)
Achieve a proper and uniform level of randomization

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

34.
The probability of any outcome of a random phenomenon is


(a)
The precise degree of randomness present in the phenomenon


(b)
Any number as long as it is between 0 and 1


(c)
Either 0 or 1, depending on whether or not the phenomenon can actually occur or not


(d)
The proportion of a very long series of repetitions on which the outcome occurs


(e)
None of the above

35.
A randomly selected student is asked to respond to yes, no, or maybe to the question, “Do you intend to vote in the next presidential election?”  The sample space is { yes, no, maybe }.  Which of the following represent a legitimate assignment of probabilities for this sample space?


(a)
0.4, 0.4, 0.2


(b)
0.4, 0.6, 0.4


(c)
0.3, 0.3, 0.3


(d)
0.5, 0.3, –0.2


(e)
None of the above

36.
If you choose a card at random from a well-shuffled deck of 52 cards, what is the probability that the card chosen is not a heart?


(a)
0.25


(b)
0.50


(c)
0.75


(d)
1


(e)
None of the above

37.
You play tennis regularly with a friend, and from past experience, you believe that the outcome of each match is independent.  For any given match you have a probability of .6 of winning.  The probability that you win the next two matches is


(a)
0.16


(b)
0.36 


(c)
0.4


(d)
0.6


(e)
1.2

38.
If P(A) = 0.24 and P(B) = 0.52 and A and B are independent, what is P(A or B)?


(a)
0.1248



(b)
0.28


(c)
0.6352


(d)
0.76

      (e)
The answer cannot be determined from the information given
Part 2:
 Free Response

1.
The following table gives the Nielsen ratings for the top 50 prime-time television shows for the first half of the 1994-95 viewing season.  Each ratings point represents 954,000 households.

Show
Network
Rating

Show



Network

Rating

Home Improvement
ABC

20.8

ABC Sunday Movie

ABC

12.8

Grace Under Fire
ABC

20.0

Wings



NBC

12.6

Seinfeld
NBC

19.7

NBC Sunday Movie

NBC

12.0

E.R.
NBC

18.5

Step by Step


ABC

11.7

NYPD Blue
ABC

18.1

Beverly Hills, 90210

FOX

11.6

60 Minutes
CBS

17.9

Walker, Texas Ranger

CBS

11.6

Monday Night Football
ABC

17.4

Dr. Quinn, Med. Woman

CBS

11.5

Roseanne
ABC

17.3

Family Matters


ABC

11.5

Murder, She Wrote
CBS

16.2

Dateline NBC Tuesday

NBC

11.5

Ellen
ABC

15.5

CBS Tuesday Movie

CBS

11.4

Frasier
NBC

15.0

Boy Meets World


ABC

11.4

Mad About You
NBC

14.8

John Larroquette Show

NBC

11.4

Murphy Brown
CBS

14.8

Hangin’ with Mr. Cooper

ABC

11.3

CBS Sunday Movie
CBS

14.7

Turning Point


ABC

11.2

Madman of the People
NBC

14.6

Earth 2



NBC

10.9

NBC Monday Movie
NBC

14.1

Due South


CBS

10.9

Friends
NBC

13.9

Rescue 911


CBS

10.9

Dave’s World
CBS

13.8

Chicago Hope


CBS

10.7

20/20
ABC

13.7

Fresh Prince of Bel-Air

NBC

10.6

Me and the Boys
ABC

13.5

Blossom



NBC

10.6

Full House
ABC

13.0

All-American Girl

ABC

10.5

Law and Order
NBC

12.9

Diagnosis Murder

CBS

10.5

Love and War
CBS

12.8

The Cosby Mysteries

NBC

10.5

Northern Exposure
CBS

12.8

Picket Fences


CBS

10.3

The Nanny
CBS

12.8

SeaQuest DSV


NBC

10.2


(a)  Make a stemplot of the ratings for the 16 programs that were broadcast by ABC.

(b)
How does ABC compare with NBC in the race for high ratings?  Give appropriate graphical and numerical evidence to support your answer.

2.
The best male long jumpers for State College since 1973 have averaged a jump of 263.0 inches with a standard deviation of 14.0 inches.  The best female long jumpers have averaged 201.2 inches with a standard deviation of 7.7 inches.  This year Joey jumped 275 inches and his sister, Carla, jumped 207 inches.  Both are State College students.  Assume that male and female jumps are normally distributed.  Within their groups, which athlete had the more impressive performance?  Explain briefly.

3.  Joey read in his biology book that fish activity increases with water temperature, and he decided to investigate this issue by conducting an experiment.  On nine successive days, he measures fish activity and water temperature in his aquarium.  Larger values of his measure of fish activity denote more activity.  The figure below presents the scatterplot of his data.

[image: image4.wmf]     300

     450

Activity

H2Otemp

    69.0

    72.0

    75.0

    78.0

    81.0

o

o

o

o

o

o

o

o

o


[image: image13.wmf](a.)
What does the scatterplot reveal?

4.  The productivity of American agriculture has grown rapidly due to improved technology (crop varieties, fertilizers, mechanization).  Here are data on the output per hour of labor on American farms.  The variable is an “index number” that gives productivity as a percent of the 1967 level.

Year
Productivity


Year

Productivity__________          


1940
21



1965

 
 91 


1945
27



1970


113


1950
35



1975


137


1955
47



1980

 
166


1960
67



1985

 
217

(a.)
Apply a test to show that the productivity increases exponentially.
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(b.)
Calculate the logarithms of the y-values 


and extend the table above to show the 


transformed data.  

(c.)
Plot the transformed data on the grid 


provided.  Label the axes completely.

(d.)
You want to construct a model to predict productivity in the near future.  Because the plot in (c.) shows two distinct linear patterns, you decide to perform linear regression on a subset of the transformed data.  Clearly identify which data points you will use, and then carry out your plan and write your LSRL equation:

(e.)
Now transform your linear equation back to obtain a model for the original productivity data.  (It should be in the form y = k•10bx )  Write the equation for this model.

(f.)
Compare your model’s prediction for 1985 to the observed productivity.

5.  You are participating in the design of a medical experiment to investigate whether or not a calcium supplement in the diet will reduce the blood pressure of middle-aged men.  Preliminary research suggests that the supplement may have a greater effect on black men than on white men.

(a.)
What sort of experimental design would you choose, and why?

(b.)
Assume that the experimental population consists of 600 white men and 500 black men.  Outline in a diagram the design of the experiment.  (Be sure to indicate how many subjects are assigned to the various treatment groups.)

(c.)
Use Line 134 of the Random Number Table to select the first 5 whites for the study, and use Line 142 to select the first 5 blacks for the study.

6.  Suppose you are given a standard 6-sided die and told that the die is “loaded” in such a way that while the numbers 1, 3, 4, and 6 are equally likely to turn up, the numbers 2 and 5 are three times as likely to turn up as any of the other numbers.

(a.)
The die is rolled once and the number turning up is observed.  Use the information given above to fill in the following table:



Outcome         
1
2
3
4
5 
6



Probability


(b.)
Let A be the event: the number rolled is a prime number (a number is prime if its only factors are 1 and the number itself; note that 1 is not prime).  List the outcomes in A and find P(A).

(c.)
Let B be the event: the number rolled is an even number.  List the outcomes in B, and find P(B).

(d.)
Are events A and B disjoint?  Explain briefly.

(e.)
Determine if events A and B are independent.
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(b.)	One of the following numbers is the correlation coefficient between fish activity and water temperature; circle the correct number. 


			–0.20		0.03		0.52		0.86





(c.)	Write your best guess for the correlation coefficient for water temperature versus fish activity.  Then briefly explain your reasoning.














(d.)	Suppose a new point at (66, 500), i.e., water temperature = 66∞F and fish activity = 500, is added to the plot.  Describe the effect, if any, that this new point will have on the correlation coefficient of fish activity versus water temperature? 
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