AP Statistics Name KC"\
Chapter 3 Practice Test Date — Hour

. A school guidance counselor examines the number of extracurricular activities that students do and their
grade point average. The guidance counselor says, “The evidence indicates that the correlation between the
number of extracurricular activities a student participates in and his or her grade point average is close to zero.”
A correct interpretation of this statement would be that T ey

(a) active students tend to be students with poor grades, and vice versa.

(b) students with good grades tend to be students who are not involved in many extracurricular
activities, and vice versa.

(c) students involved in many extracurricular activities are just as likely to get good grades as bad
grades; the same is true for students involved in few extracurricular activities.

@there is no linear relationship between number of activities and grade point average for students at
this school.

(e) involvement in many extracurricular activities and good grades go hand in hand.

2. The British government conducts regular surveys of household spending. The average weekly household
spending (in pounds) on tobacco products and alcoholic beverages for each of 11 regions in Great Britain was
recorded. A scatterplot of spending on alcohol versus spending on tobacco is shown below. Which of the
following statements is true?
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(a) The observation (4.5, 6.0) is an outlier.
(b) There is clear evidence of a negative association between spending on alcohol and tobacco.
(¢) The equation of the least-squares line for this plot would be approximately ¥ = 10 = 2x
(d) The correlation for these data is » = 0.99.
@The observation in the lower-right corner of the plot is influential for the least-squares line.

3. The fraction of the variation in the values of y that is explained by the least-squares regression of yonxis
(a) the correlation. :
(b) the slope of the least-squares regression line. L 1
@he square of the correlation coefficient.  ( (_oc‘['L(,ttv) 07[ J oRer pviielfion )
(d) the intercept of the least-squares regression line.
e) the residual.
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4. An AP Statistics student designs an experiment to see whether today’s high school students are becoming too
calculator dependent. She prepares two quizzes, both of which contain 40 questions that are best done using
paper-and-pencil methods. A random sample of 30 students participates in the experiment. Each student takes
both quizzes—one with a calculator and one without—in a random order. To analyze the data, the student
constructs a scatterplot that displays the number of correct answers with and without a calculator for each of the
30 students. A least-squares regression yields the equation

Caleulator = —1.2 4 0.865(Pencily  r=0.79 ; ) ) LSAL
Which of the following statements is/are true? .s‘,,l,/l\,,v )('a.,() Y st» J‘ Jw‘ﬂ r, £a w)w'vs
T — 1. If the student had used Calculator as the explahatory variable, the correlation would remain the same.
IL. If the student had used Calculator as the explanatory variable, the slope of the least-squares line
would remain the same. py [SRL €fumhon s no) le same n Switu
II. The standard deviation of the number of correct answers on the paper-and-pencil quizzes was larger

than the standard deviation on the calculator quizzes.

@1 only (b) lenly—(c) 1l only (d)Iand Il only {e)FH;amd Il

Questions 5 and 6 refer to the following setting. Scientists examined the activity level of fish at 7 different
temperatures. Fish activity was rated on a scale of 0 (no activity) to 100 (maximal activity). The temperature
was measured in degrees Celsius. A computer regression printout and a residual plot are given below. Notice
that the horizontal axis on the residual plot is labeled “predicted (F/T).”
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6. Which of the following gives a correct interpretation of s in this setting? 5% Y-1%5 " ¢ OeUye ¢rror
(a) For every 1°C increase in temperature, fish activity is predicted to increase by 4.785 units. (¢ ¢ ;J # .‘H
(b) The average distance of the temperature readings from their mean is about 4.785°C. $romn AL

@The average distance of the activity level ratings from the least-squares line is about 4.785 units. .
d) The average distance of the activity level readings from their mean is about 4.785. " LI
) )At a temperature of 0°C, this model predicts an activity level of 4.785.
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7. Which of these is not true of the correlation » between the lengths in inches and weights in pounds of a
sample of brook trout?

(a)  must take a value between—1 Ire
@r is measured in inches.( ¥ has no vw -(w\‘)c,
(c) if longer trout tend to also be heavier, then » > 0.

(d) » would not change if we measured the lengths of the trout in centimeters instead of inches. }
(e) » would not change if we measured the weights of the trout in kilograms instead of pounds. J'w.

8. When we standardize the values of a variable, the distribution of standardized values has mean 0 and standard
deviation 1. Suppose we measure two variables X and Y on each of several subjects. We standardize both
variables and then compute the least-squares regression line. Suppose the slope of the least-squares regression
line is —0.44. We may conclude that C s '»k l }_
(a) the correlation will be 1/-0.44. 5 °fc o '”‘C "ﬁrcsj lon )'"c.
K’)‘ ,'W‘\ (b) the intercept will also be —0.44. W
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(c) the intercept will be 1.0. ~S¢
(d) the correlation will be 1.0. z i\oms. S {,L)

h lation will also be —0.44. & Tt 2 l -
@ecorrealonm also be Yrarbx bt S TS'° N

9. There is a linear relationship between the number of chirps made by the striped ground cricket and the air
temperature. A least-squares fit of some data collected by a biologist gives the model Y= 732 + 33X where

x is the number of chirps per minute and *is the estimated temperature in degrees Fahrenheit. What is the
predicted increg‘e_in,temperature for a@r??ée of 5 chirrsner minufe?) le - x= )0 ~

@33°F (§) 165> 252F @ 28.5F ()4}7 1) 9 =955433(10)= 55,5~
+ B . ' N ‘2

10. A data set included the number of people per television set and the number of people per physician for 40
countries. The Fathom screen shot below displays a scatterplot of the data with the least-squares regression line
dded. In Ethiopia, there were 503 people per TV and 36,660 people per doctor. What effect would removing

this point have on the regression line? Lad Xz IS
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(a) Slope would increase; y intercept would increase.

(b) Slope would increase; y intercept would decrease.
@Slope would decrease; y intercept would increase.
(d) Slope would decrease; y intercept would decrease.
(e) Slope and y intercept would stay the same.



11. Sarah’s parents are concerned that she seems short for her age. Their doctor has the following record of

Sarah’s height:
Age {_m(mthw}: 0 S 51 54 - -
Height (cm): 56 o) 91 o7 4 o

£

(a) Make a scatterplot of these data.
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(b) Using your calculator, find the equation of the least-squares re%ressmn line of height on age.
6\_’ __“ Xz -H rnothj
2 145 4 33 (x) 9= heshircm
(c) Use your regression line to predict Sarah’s height at age 40 years (480 months). Convert your

prediction to inches (2.54 cm = 1 inch).

N
YW TN 33E3(Ufe) 2 9SS, A e 255 7% . lin
pie — 2l loo. 90,
‘ 2.54cm 2

(d) The prediction is impossibly large. Explain why this happened.
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12. Drilling down beneath a lake in Alaska yields chemical evidence of past changes in climate. Biological

silicon,

left by the skeletons of single-celled creatures called diatoms, is a measure of the abundance of life in

the lake. A rather complex variable based on the ratio of certain isotopes relative to ocean water gives an
indirect measure of moisture, mostly from snow. As we drill down, we look further into the past. Here is a

“catter]

lot of data from 2300 to 12,000 years ago:
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(a) Identify the unusual point in the scatterplot. Explain what’s unusual about this point.
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(b) If this point was removed, describe the effect on
1. the correlation.
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i. the slope and y intercept of the least-squares line.
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13. Long-term records from the Serengeti National Park in Tanzania show interesting ecological relationships.
When wildebeest are more abundant, they graze the grass more heavily, so there are fewer fires and more trees
grow. Lions feed more successfully when there are more trees, so the lion population increases. Researchers

collected data on one part of this cycle, wildebeest abundance (in thousands of animals) and the percent of the

grass area burned in the same year. The results of a least-squares regression on the data are shown here.?’ ('
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(a) Give the equation of the least-squares regression line. Be sure to define any variables you use.

Y2 8ot Ulel,) (inlooos) 3= 6224 - 005763 (x)
s "/- ot Seass (M»;J

(b) Explain what the slope of the regression line méans in this setting.
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(¢) Find the correlation. In;[)eﬂet this value in context.
0
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(d) Is a linear model appropriate for describing the relationship between Wildebeest abundance and
percent of grass area burned? Support your answer with appropriate evidence. ;
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