AP STATISTICS
Chapter 7 -9 Review

MULTIPLE CHOICE Select the letter that corresponds to the best answer.

__1. The correlation between X and Y is r = 0.35. If we double each X value, increase each Y value by 0.20, and
interchange the variables (put X on the Y-axis and vice versa), the new correlation

A) is0.35 B) is0.50

A) The linear model is okay because approximately the same number of
points are above the line as below it.

B) The linear model is okay because the association between the two
variables is fairly strong.

E) cannot be determined

2. The residuals plot for a linear model is shown. Which is true?

C) The linear model is no good because the correlation is near 0.
D) The linear model is no good because some residuals are large.

E) Thelinear model is no good because of the curve in the residuals.

3. All but one of the statements below contains a mistake. Which one could be true?

A) The correlation between height and weight is 0.568 inches per pound.

B) The correlation between weight and length of foot is 0.488.

C) The correlation between the breed of a dog and its weight is 0.435.
D) The correlation between gender and age is -0.171.

A) We have done something wrong in our calculation of r.
B) There is no association between the two variables.

4. A correlation of zero between two quantitative variables means that

C) Thereisno linear association between the two variables.

D) Re-expressing the data will guarantee a linear association between the two variables.

E) None of the above.
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Which of the following statements are true? (You may wish to refer to page 147 in your textbook)
I. The value of “r" will stay the same.

II. The z-score for each student’s weight and height measurements will stay the same.
III. The slope (‘rise over run”) of the regression line (for weight vs. height) will stay the same.

A) Tonly B) Iand Il only

Weight (kg)

*
120 To 88

C) I and III only

5. Data collected from students in Statistics classes included their height and weight. Originally, the weight of
each student was measured in pounds, and height was measured in inches. However, as shown in the
scatterplots below, each student’s weight is converted from pounds to kilograms, and each student’s height is
also converted from inches to centimeters:
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D) II and III only E) I,II, and III



__6. When using midterm exam scores to predict a student’s final grade in a class, one would prefer to have a

A) positive residual, because that means the student’s final grade is higher than we would predict with the
model.

B) positive residual, because that means the student’s final grade is lower than we would predict with the
model.

C) residual equal to zero because that means the student’s final grade is exactly what we would predict with
the model.

D) negative residual, because that means the student’s final grade is higher than we would predict with the
model.

__7. Which one of the following statements is true?

A) Values of r near zero indicate a strong linear relationship.

B) The correlation can be strongly affected by a few outlying observations.

C) Changing the measurement units of x and y may affect the correlation between x and y.

D) Strong correlation means that there is a definite cause-and-effect relationship between x and y
E) Correlation changes when the x and y variables are reversed.

__8. Which of the following associations is likely to have a negative correlation?

A) Number of hours devoted to studying for a final exam and a student’s grade on the final

B) A teacher’s salary and the number of years teaching experience that the teacher has

C) The age of an automobile and the number of miles an automobile has

D) The number of children in a family and the weekly amount of money spent on food.

E) The speed a car travels and the time required to travel a given distance on a flat deserted road

9. Astudent who has created a linear model is disappointed to find that their R*> value is a very low 13%.

a) Does this mean that a linear model is not appropriate? Explain.

b) Does this model allow the student to make accurate predictions? Explain.

10. For the following scatterplots, select the appropriate correlation coefficient for each plot.
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11.

12.

13.

80
Researchers investigating the association between the size and T

strength of muscles measured the forearm circumference (in inches) 7ot
of 20 teenage boys. Then they measured the strength of the boys'’
grips (in lbs). Their data are plotted at right. 5 607 . "
a) Describe the association between forearm circumference and i =0 L ",

strength. ! .
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b) Ifthe point at the lower right corner (at about 14" and 38 1bs.) were removed, would the correlation become
stronger, weaker, or remain about the same?

c¢) Ifthe point at the lower right corner (at about 14" and 38 lbs.) were removed, would the slope of the least
squares regression line become more negative, more positive, or stay the same?

The scatterplot shows a relationship between x and y that results in a )
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Storks Data show that there is a positive association between the population of 17 European countries and the
number of stork pairs in those countries.

a) Briefly explain what “positive association” means in this context.

b) Wildlife advocates want the stork population to grow, so they approach the governments of these
countries to encourage their citizens to have children. As a statistician, what do you think of this plan?
Explain briefly.



14. Car commercials A car dealer investigated the association between the number of TV commercials he ran each
week and the number of cars he sold the following weekend. He found the correlation to be r = 0.56. During the
time he collected the data he ran an average of 12.4 commercials a week with a standard deviation of 1.8, and
sold an average of 30.5 cars with a standard deviation of 4.2. Next weekend he is planning a sale, hoping to sell
40 cars.

The following regression equation may be used as a linear model to estimate the number of cars that he might
sell during a weekend based on the number of TV commercials run that week:

predicted number of carssold =14.2973+1.3067(number of commercials)

a) Ifthe car dealer decides to pay for 18 TV commercials, how many cars might he expect to sell the following
weekend?

b) Let ussuppose that in a particular week, the car dealer paid for 10 commercials and sold 22 cars. Calculate
the residual for the number of cars sold that weekend, and interpret this value in context.

c¢) Aweeklater, the car dealer pays for 8 commercials, and based on the same linear regression model, the
residual for the number of cars sold that weekend is about +16.25 cars. What is the actual number of cars
sold by the car dealer that weekend?



15. Professor Rogers has found that the grades on the nursing final exam are normally distributed with a mean of
64 and standard deviation of 11. If the passing grade is 54, what percent of the class will pass (will make greater
than 54)?

16. 6-month old male babies have a mean weight of 16.5 pounds. Suppose a certain 6-month old baby boy weighs 20
pounds - this places him at the 95™ percentile for babies his age! What is the standard deviation of weights for
male babies at 6 months of age? Assume that these weights are approximately normally distributed. (hint:
start by finding the z-score for the 95 percentile...)

17. Thereis alinear relationship between posted speed limit and the average number of accidents. A least squares
fit of some data collected by the department of traffic control gives the model

y=-10.91+0.72X

where x is the posted speed limit and ¥ is the estimated number of accidents.

a) What isthe estimated increase in accidents that corresponds to an increase of 20 mph?

b) The department of traffic control reported 23 accidents when the posted speed limit was 50 mph. Does
the least squares model overestimate or underestimate the number of accidents? Show your thinking.



18.

Landslides are common events in tree-growing regions of the Pacific Northwest, so their effect on timber
growth is of special concern to foresters. The following is information on clear-cut growth, with age of the tree

(years) used to predict the 5-year height growth (cm). A scatterplot, a residual plot, and the computer output
from a regression analysis are shown:
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tree_age_in_years tree_age_in_years
Predictor Coefficient St Dev T P
Age 21.3 3.45 4.1 0.04
Constant 9.5 5.6 2.07 0.01
S =516 R-Sq = 67% R-Sq(adj) = 64.2%
a) Isalinear model appropriate to summarize this data? Explain.

d)

State the least squares regression line equation that summarizes the relationship between the age of trees

in years and the height of the tree. Define any variables used in this equation or state the equation in
context.

Interpret the meaning of the slope of the regression line in context.

If meaningful, interpret the y-intercept. If not meaningful, explain why not.

What is the percent of variation height of the trees that can be explained by the linear association of tree
age in years and height of the trees?

Interpret s, in this context.

Predict the height of trees that are 30 years old. Comment on your prediction.



