Chapter 3 Review
AP Statistics
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Period
1. 
For children between the ages of 18 months and 29 months, there is approximately a linear relationship between height and age. The relationship can be represented by 
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(a) What is the equation of the least squares regression line that describes the relations

between operating

cost per hour and number of passenger seats in the plane? Define any variables used in this equation.

(b) What is the value of the correlation coefficient for operating cost per hour and number of passenger seats in
the plane? Interpret this correlation.

(¢) Suppose that you want to describe the relationship between operating cost per hour and number of passenger
seats in the plane for planes only in the range of 250 to 350 seats. Does the line shown in the scatterplot still
provide the best description of the relationship for data in this range? Why or why not?



= 64.93 + 0.63x,  where y represents height (in centimeters) and x represents age (in months). Joseph is 22.5 months old and is 80 centimeters tall. What is Joseph's residual? 


(a) 79.1 

(b) 
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(c) 0.9 


(d) 56.6 
        (e) 64.93 
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2. 
A study examined the relationship between the sepal length and sepal width for two varieties of an exotic tropical plant. Varieties A and B are represented by x’s and o’s, respectively, in the following scatterplot. Which of the following statements is FALSE? 


(a) Considering Variety A only, there is a negative 


correlation between sepal length and width. 


(b) Considering Variety B only, the least-squares 


regression line for predicting sepal length from sepal 

width has a negative slope. 


(c) 
Considering both varieties, there is a positive 


correlation between sepal length and width. 


(d) Considering each variety separately, there is a positive correlation between sepal length and width. 


(e) Considering both varieties, the least-squares regression line for predicting sepal length from sepal width has a positive slope. 

3. 
On May 11, 50 randomly selected subjects had their systolic blood pressure (SBP) recorded twice—the first time at about 9:00 a.m. and the second time at about 2:00 p.m. If one were to examine the relationship between the morning and afternoon readings, then one might expect the correlation to be


(a) near zero, as morning and afternoon readings should be independent. 


(b) high and positive, as those with relatively high readings in the morning will tend to have relatively high readings in the afternoon. 


(c) 
high and negative, as those with relatively high readings in the morning will tend to have relatively low readings in the afternoon. 


(d) near zero, as correlation measures the strength of the linear association.


(e) near zero, as blood pressure readings should follow approximately a Normal distribution. 

4.
Suppose we fit a least-squares regression line to a set of data.  What is true if a plot of the residuals shows a curved pattern?


(a)
A straight line is not a good model for the data.


(b)
The correlation must be 0.


(c)
The correlation must be positive.


(d)
Outliers must be present.


(e)
The regression line might or might not be a good model for the data, depending on the extent of the curve.

For Q5 and Q6:

One concern about the depletion of the ozone layer is that the increase in ultraviolet (UV) light will decrease crop yields. An experiment was conducted in a green house where soybean plants were exposed to varying levels of UV, measured in Dobson units. At the end of the experiment the yield (kg) was measured. A regression analysis was performed with the following results: 
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5. 
The least-squares regression line is the line that 


(a) minimizes the sum of the squared differences between the actual UV values and the predicted UV values. 


(b) minimizes the sum of the squared residuals between the actual yield and the predicted yield. 


(c) 
minimizes the sum of the squared differences between the actual yield and the predicted UV. 


(d) minimizes the sum of the squared residuals between the actual UV reading and the predicted UV reading. 


(e) minimizes the total variation in the data. 

6. 
Which of the following is correct? 


(a) If the UV reading increases by 1 Dobson unit, the yield is expected to increase by 0.0463 kg. 


(b) If the yield increases by 1 kg, the UV reading is expected to decline by 0.0463 Dobson units.


(c) 
The estimated yield is 3.98 kg when the UV reading is 0 Dobson units. 


(d) The predicted yield is 4.3 kg when the UV reading is 20 Dobson units. 


(e) None of these 

7. 
The following are resistant:


(a)
Least-squares regression line
(b) Correlation coefficient


(c) Both (a) and (b)


(d) Neither (a) nor (b)


(e) It depends

8. 
Mr. Nerdly asked the students in his AP Statistics class to report their overall grade point averages and their SAT Math scores.  The scatterplot below provides information about his students’ data.  The dark line is the least-squares regression line for the data, and its equation is 
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Which of the following statements about the highlighted point is FALSE?


(a) This student has a grade point average of 2.9 and an SAT Math score of 670.
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(b) If we used the least-squares line to predict this student’s SAT Math score, we would make a prediction that is too low.


(c) This student’s residual is –82.23.


(d) Removing this data point would cause the correlation 


coefficient to increase.


(e) Removing this student’s data point would increase the slope of the least-squares line.

9.
Members of a high school foreign-language club believe that the study of a foreign language improves a student’s command of English.  From school records, they obtain the scores on an English achievement test given to all seniors and the number of years each senior was enrolled in a foreign language.  A scatterplot of the data shows a positive relationship between the variables.  
(a) Identify the explanatory and response variables in this study.

(b) Explain what lurking variable prevents the conclusion that language study improves students’ English scores.
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10.  

[image: image10.png]Lydia and Bob were searching the Internet to find information on air travel in the United States. They found
data on the number of commercial aircraft flying in the United States during the years 1990-1998. The dates
were recorded as years since 1990. Thus, the year 1990 was recorded as year 0. They fit a least squares regres-
sion line to the data. The graph of the residuals and part of the computer output for their regression are given
below.
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11.

Geologists collected data on the duration of eruptions of the Old Faithful geyser and the subsequent intervals between eruptions.  The scatterplot below is constructed with duration time of the previous eruption as the explanatory variable, and time until the next eruption as the response variable.  Several other summary statistics are provided below.






Duration times
           Time between eruptions
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          r = 0.877
If you have just witnessed an eruption that lasted 4.5 minutes, use a least-squares regression model to estimate the time until the next eruption. Show your method clearly.

12.  
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Is a line an appropriate model to use for these data? What information tells you this?

What is the value of the slope of the least squares regression line?
Interpret the slope in the context of this situation.

‘What is the value of the intercept of the least squares regression line?
Interpret the intercept in the context of this situation.

‘What is the predicted number of commercial aircraft flying in 1992 2
‘What was the actual number of commercial aircraft flying in 1992 2




[image: image12.png]Commercial airlines need to know the operating cost per hour of flight for each plane in their fleet. In a study
of the relationship between operating cost per hour and number of passenger seats, investigators computed the
regression of operating cost per hour on the number of passenger seats. The 12 sample aircraft used in the study
included planes with as few as 216 passenger seats and planes with as many as 410 passenger seats. Operating
cost per hour ranged between $3,600 and $7.800. Some computer output from a regression analysis of these
data is shown below.
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(d)  Interpret the value of r-squared in the context of the problem.
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