KEY 5a

Name

AP Statistics - Chapter 5A Test
(All MC and subquestions are 3pts, except where noted - TOTAL 88 POINTS)
MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

1) Researchers studying growth patterns of children collect data on the heights of fathers and sons. The
correlation between the fathers' heights and the heights of their 16 year-old sons is most likely to be...

A) near 0

B) somewhat greater than 1.0

C) exactly +1.0

D) near -1.0

E) near +0.7 '\

. 2) The auto insurance industry crashed some test vehicles into a cement barrier at speeds of 5 to 25 mph to  2) E

b g investigate the amount of damage to the cars. They found a correlation of r = 0.60 between speed
(MPH) and damage ($). If the speed at which a car hit the barrier is 1.5 standard deviations above the

mean speed, we expect the damage to be the mean damage.
A) equal to
B) 0.60 SD above L¥YLS = 955
C) 1.5 SD above " '

D) 0.36 SD above
E) 0.90 SD above !
-—__——-—'—"'"‘.
3) The correlation between X and Y imf we double each X value, decrease each Y by 0.20, and C,
interchange the variables (put X on the Y-axis and vice versa), the new correlation

A)is 0.50

B) cannot be determined.
L)is0.35)

D) is 0.70

E) is 0.90

4) The correlation between a family's weekly income and the amount they spend on restaurant meals is

found to be r = 0.30. Which must be true?
1. Families tend to spend about 30% of their incomes in restaurants.

AL In general, the higher the income, the more the family spends in restaurants.
III. The line of best fit passes through 30% of the (income, restaurant$) data points.

A) Il only
B) I, II, and TII
O) Tonly

D) II and III only
E) Tonly ™,
_ =

5) A medical researcher finds that the more overweight a person is, the higher his pulse rate tends to be. 5)
In fact, the model suggests that 12-pound differences in weight are associated with differences in pulse

w rate of 4 beats per minute. Which is true?
I. The correlation between pulse rate and weight is 0.33.
II. 1f you lose 6 pounds, your pulse rate will slow down 2 beats per minute.
I. A positive residual means a person’s pulse rate is higher than the model predicts.

A) T only

B) none

C) [l and I only
D) I only

CE) Monly



6) A least squares line of regression has been fitted to a scatterplot; the model's residuals plot is
shown. Which is true?

[ ] L
[ ] [ ]
[ ] ] ] [N J
- -
@ ®
L L [
[ ] ® ®
® L

A) None of these.

B) The linear model is poor because some residuals are large.

C) The linear model is poor because the correlation is near 0.
/D) The linear model is appropriate.

E) A curved model would be better.

7) All but one of these statements contain a mistake. Which could be true?
A) There is a high correlation (1-69) between height of a corn stalk and its age in weeks.
B) The correlation between a football player's weight and the positiori he plays is 0.54.

C) The correlation between a car's length and its fuel efficiency is 0.71 miles pergalon. NouN T S
@he correlation between the amount of fertilizer used and the yield of beans is 0.42.

E) There is a correlation of 0.63 between genderand political party.

8) Residuals are...
A) none of these
B) possible models not explored by the researcher.

)
Q) the difference between observed responses and values predicted by the model.
D) variation in the data that is explained by the model.
)

E) data collected from individuals that is not consistent with the rest of the group.

9) It's easy to measure the circumference of a tree's trunk, but not so easy to measure its height. Foresters
developed a model for ponderosa pines that they use to predict the tree's height (in feet) from the
circumference of its trunk (in inches): In# = -1.2 + 1.4(In C). A lumberjack finds a tree with a
circumference of 60"; how tall does this model estimate the tree to be?

a5 (B o3 01 D) 83 E) 1/?\' .
Lax=-LTwY o_ﬂ_n(b:ﬁ 2 b &= R0 h =924853
10) If the point in the upper right corner of this scatterplot is removed from the data set, then what will
happen to the slope of the line of best fit (b) and to the correlation (r)?
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A) b will increase, and r will decrease.
B) b will decrease, and r will increase.
C) both will remain the same.

D) both will decrease.

E) both will increase.

9)

10)

v
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11) The model \/str = 12 + 20dia can be used to predict the breaking strength of a rope (in pounds) fromits ~ 11) B
diameter (in inches). According to this model, how much force should a rope one-half inch in diameter

be able to withstand?
A) 16 Ibs B) 484 lbs _ C) 256 lbs D) 22 lbs E) 4.7 Ibs
12) Which is true? 12) A

[. Random scatter in the residuals indicates a model with high predictive power.X
II. If two variables are very strongly,associated, then the correlation between them will be near +1.0 or
_1_0_')< INEL~
III. The higher the correlation between two variables the more likely the association is based in cause
and effect. X '
) Iand II only
C) T only

D) I only
E) I, II, and III




SHORT ANSWER. Write the word or phrase that best completes each statement or answers the question.

13) Assembly line Your new job at Panasony is to do the final assembly of camcorders. As you 13)

learn how, you get faster. The company tells you that you will qualify for a raise if after 13
weeks your assembly time averages under 20 minutes. The data shows your average assembly
time during each of your first 10 weeks.

Week | Time(min)
1 43
2 39
3 35
4 33
5 32
6 30
3 30
8 28
9 26
10 25

a. Which is the explanatory variable?_ W @e¥%S W ORKE D (2pts)

b. What is the correlation between these variables? _ (" = =~ 2l (3pts)

¢. You want to predict whether or not you will qualify for that raise. Would it be appropriate to

use a linear mod olain. (5pts)
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14) Gas mileage An important factor in the amount of gasoline a car uses is the size of the engine. 14)

Called "displacement", engine size measures the volume of the cylinders in cubic inches. The

regression analysis is shown.
Dependent variable is:

89 total cases of which 0 are missing
R squared =$50.9%

MPG

R squared (adjusted) = 60.0%

s= 3.056 with@- 2 =87 degrees of freedom

Source Sum af Squares df Mean Square F-ratio
Regression 695.744 1 6S5.744 746
Residual 448,236 43 G 33820

Variable Coefficienmt s.e. of Coeff t-ratio ; prob
iConstant 34,9755 1.231 284 S 0.0001
Eng. Displemt -0.066156 Q.0077 -5.64 5 0.0001

a. How many cars were included in this analysis?

?(f cae > (2pts)

b. skipped

c. A car you are thinking of buying is available with two different size engines, 190 cubic inches
or 240 cubic inches. How much difference might this make in your gas mileage? (Show your

work - 5pts)
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15) Crawling Researchers at the University of Denver Infant Study Center investigated whether 15)

-

babies take longer to learn to crawl in cold months (when they are often bundled in clothes that
restrict their movement) than in warmer months. The study sought an association between
babies' first crawling age (in weeks) and the average temperature during the month they first
try to crawl (about 6 months after birth). Between 1988 and 1991 parents reported the birth
month and age at which their child was first able to creep or craw! a distance of four feet in one
minute. Data were collected on 208 boys and 206 girls. The graph below plots average crawling
ages (in weeks) against the mean temperatures when the babies were 6 months old. The
researchers found a corrﬁlation of|r = -0.70 nd the their line of best fit was

n N . :
N AvAge =36 - 0.08AvTemp.
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a. Draw the line of best fit on the graph. (Show your method clearly.) _ (
Ploy  Z paats (':‘50J 33.0 ) (g0, 32) 10, 30,%)
(40, 32.8)  (¢o,30.2)

b. Describe the association in context (4pts)
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¢. Explain (in context) what the slope of the line means (4pts)
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d. Explain (in context) what the y-intercept of the line means (4pts)
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e. Explain (in context) what r2 means (4pts)
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f. In this context, what does a negative residual indicate? (4pts)
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16) Penicillin Doctors studying how the human body assimilates medication inject some patients
with penicillin, and then monitor the concentration of the dru@ the patients’
blood for seven hours. The data are shown in the scatterplot. First they tried to fit a linear

model. The regression analysis and residuals plot are shown.

Dependent variahle 's: Concentration R
Mo Selecta °
- i - a
squared §§_:‘_Ejﬁ R sguared (adjusted) = 50.6% ‘ 4 "..
= 3272 with 43 -2 =41 degrees of fresdom ri o’
R 1 S . -
- Y A s
Source Sum of_Squares df Meaa Squa(e_ F-ratio a . il | { g
Regression 482055 1 480755 207 = u
. o - - [ ]
Residual 442 195 41 12.0528 } . I
0 12 )
Variable Coefficien: s.e. of Coeff t-raiic prob
Constant 40.32613 1.245% KU £ 00201 1?\’ predict2diC/T)
Tme 6_95956 32488 -20.2 <

00Z01
Z?t b
&
a. Find the correlation between time and concentration. _—__ « q 5 3

Jgo08

b. Using this model, estimate what the concentration of penicillin will be after 4 hours. (show

work)
/\

Concentredous = H0.32066 ~S 9SS (%) = L% ¥3¢

16)

THE Mupsl PRedicTEN.
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c. skipped.



Now the researchers try a new model, using the re-expression log(Concentration). Examine the
regression analysis and the residuals plot below.

Deprndent variabls is: LegCnn
Mo Selectar R
R squared = 93.2% R squeared {adjusted) = 93.2% f u
5= 00281 with 43-2 =41 degrees of resdom T oS
i - }. [
_ d onoz e _Sm MR E,
Source Sum of Squares df Mean Square F-ratio u | Bl .f |
Regression 411395 1 4.11205 202z 5 0073 s " =
il 24172 a a0
Residual 0.032412 41 2.002234 I 0150 -
Variable Coefficient s.e. of Coeff t-raiio prob 075 125
Constant 1.50184 00168 1o7 < 00207
Tme 0172872 0.0233 455 €0.0301 predicted(LT)

d. Explain why you think this model is better than the original linear model.
ﬂ& (e ")IC\UL ls “Dl\ou\_\' E Sia (—lUM 'P n\_—,\—#_.'/—\ LA '\'t\
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e. Using this new model, estimate the concentration of penicillin after 4 hours.(show work)
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Key 58

Name

AP Statistics - Chapter 5B Test

(All MC and subquestions are 3pts, except where noted - TOTAL 88 POINTS)
MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.
1) It takes a while for new factory workers to master a complex assembly process. During the first month 1) 2
new employees work, the company tracks the number of days they have been on the job and the length
of time it takes them to complete an assembly. The correlation is most likely to be
A) near +0.6
B) near 0
C) exactly +1.0
D) exactly -1.0
@near -0.6
2) For families who live in apartments the correlation between the family's income and the amount of rent ~ 2) =
they pay is 7 = 0.60. Which is true?
W In general, families with higher incomes pay more in rent.
II. On average, families spend 60% of their income on rent, X
1I. The regression line passes through 60% of the (income$, rent$) data points. X
A) L1, and III
B) [ and Il only
C) M only
D) I and Il only
E)Ionly
=
3) Variables X and Y have r = 0.40. If we decrease each X value by 0.1, double each Y value, and then 3)
interchange them (put X on the Y- axis and vice versa) the new correlation will be .
A) 0.80 B) 0.15 C) -0.40 D) 0.60 ( E)0.40
e
4) The residuals plot for a linear model is shown. Which is true? 4)
) .
- 3 o ®
(L) - % ¢
o..o ° : °
o ®
A) The linear model is gKay because the association between the two variables is fairly strong.
@g}he linear model is no good because of the curve in the residuals.
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) The linear model is okay because approximately the same number of points are above the line as
below it.
5)

5) A regression model examining the amount of weight a football player can bench press found that 10 cm
differences in chest size are associated with 8 kg differences in weight pressed. Which is true?
I The correlation between chest size and weight pressed is r = 0.8
\X II. As a player gets stronger and presses more weight his chest will get bigger. A
III. A positive residual indicates that the player pressed more weight than predicted.
E)Tand II

B) I only @H only

A) none C)land III



6) When using midterm exam scores to predict a student's final grade in a class, the student would prefer  6) l )

to have a
A) negative residual, because that means the student's final grade is lower than we would predict
with the model.
B) residual equal to zero, because that means the student's final grade is exactly what we would
predict with the model.
C) positive residual, because that means the student's final grade is lower than we would predict
. with the model.
D) positive residual, because that means the student's final grade is higher than we would predict
with the model.
E) negative residual, because that means the student's final grade is higher than we would predict
with the model.
7) This regression analysis examines the relationship between the number of years of formal education a 7) D
person has and their annual income. According to this model, about how much more money do people
who finish a 4-year college program earn each year, on average, than those with only a 2-year degree?

ependent vartable 1s Income AN\ ) - ( "t)
- 2Q g LS
/{0 R-squared = 23.8% 4 YA Y = 3 fS’”‘vjx) t+ Z bé
/ s = 3888 with 37 degrees of freedom A il L o
SV Variable Coefficient s.e. of Coeff 2@ Y = q B21.4

\‘-)t, Constant 398443 6600

£ { \
2 ) q o) i
¢ ,\ (¢ Edueation 266845 600.1 6R Z C2Lb “;)
'} 0
M © /\j‘b A) $2006 B) $9321 C) $2710 @5—3; 7 E) $7968
o 1)( —

8) A correlation of zero between two quantitative variables means that
X A) re-expressing the data will guarantee a linear association between the two variables.
B) there is no association between the two variables.
C) we have done something wrong in our calculation of r.

D) none of these
E) there is no linear association between the two variables.
9) If the point in the upper left corner of the scatterplot is removed, what will happen to the correlation (r)  9) C
and the slope of the line of best fit (b)?

X [ SlO f)(l)- .I N CTEC )c")
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i N 2 : ;
. A \nereade >
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]

A)-Both-will-decrease.

B) r will increase and b will decrease.
C) Both will increase.

D) »will deerease-and-b-will-inecrease.
E} They will not change.
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10) A regression analysis of students' college grade point averages (GPAs) and their high school GPAs
found R2 = 0.311. Which of these is true?
. High school GPA accounts for 31.1% of college GPA.
II. 31.1% of college GPAs can be correctly predicted with this model.
II1. 31.1% of the variance in college GPA can be accounted for by the model. W

A)land II B) Il only C)MMonly D) None E) I only
=rt M
11) All but one of the statements below contain a mistake. Which one could be true? 11)
A) The correlation between g?:@er and age is -0.171.
@D\e correlation between weight and length of foot is 0.488.
) The correlation between height and weight is 0.568 inchesyfer pound. W<V NyTS
D) If the correlation between blood alcohol level and reaction time is 0.73, then the correlation
between reaction time and blood alcohol level is -0.73. SR
E) The correlation between the breedd€a dog and its weight is 0.435. MU T BE GUAM T e
12) The model \/distance = 3.30 + 0.235 x (speed) can be used to predict the stopping distance (in feet) for a 12)

car traveling at a specific speed (in mph). According to this model, about how much distance will a car

going 65 mph need to stop? —
A) 27.0 feet B) 729.0 feet (C) 3450 feet D) 18.6 feet E) 4.3 feet
W’“" = 9309 4 235 (e5>
(Qdﬁmﬂtx ( ¥ . ‘37))
A\ stonct T M >

4
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SHORT ANSWER. Write the word or phrase that best completes each statement or answers the question.

13) Subaru costs Data collected from internet ads for 1999 Subarus were used to create a model to 13)

estimate
the asking price of the car based on the number of miles it had been driven. The model has r2 =
0.47
and equation Price = 15,327 - 0.11(Miles). The plot of residuals versus the predicted price is
shown.
+2000
©
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a. Do you think you could make accurate estimates of Subaru prices with this model? Explain
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vo _— ES3TMATES oF PRIWE w.LL onLY B e MoODERATELY A«

& e SN & THRE Mob EL, ML E AGE ExPLAa~NS onLY
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E. Interpret the slope of the line (n context).
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¢. One of the cars in the data set had been driven 42,000 miles. How much was the owner
asking for it? (Show work.)

N , _3 o
£ IS 327 _ 1 (Yaeeo) = o, 797 < et
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—_’14) Personal debt According to The World Almanac and Book of Facts 2004, the debt per capita for the  14)
years 1990-2001 gives the following scatterplot:

Scatterplot of Debt per capita ($) vs Debt Year
20000
L
18020 .
o 180CC ®
Kl
2 17000+ i
3
T 16000 .
2 15000+
L
14020
130601 e
390 831 132 1993 194 1995 19%
Debt Year
Regression output gives the equation of the regression line as
Debt = -2,231,226 + 1128(Year) with R2=988%. ) «1%%
a. What is the response variable? DEBT Pek CACIT A
b. What is the correlation coefficient ] qq Lf
in i 2 ANPS / — |t
c. Explain in context what the slope of the line means. SLoPe 1S 1) Lt A8 ‘/ < I¢

o] TR

ON AVEANCE DEBT Pek CAZITA N (REASES
ABoIT  F 113§ PE= Yeaz,
d. Explain in context what R2 = 98.8% means,
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e. You decide to take a look at a residuals plot before making any predictions. Based on the
following residuals plot, does linear regression seem appropriate for these data? Explain

Residuals Versus the Fitted Valuas
lrestonse is Dbt zer capita [35) \ e Mo D&
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15) Taxi tires A taxi company monitoring the safety of its cabs kept track of the number of miles 15)
tires had been driven (in thousands) and the depth of the tread remaining (in mm). Their data
are displayed in the scatterplot. They found the equation of the least squares regression line to

be tread =36 — 0.6miles, with r2 = 0.74.
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Miles (1000s)

a. Draw the line of best fit on the graph. (Show your method_clearly.) = P
PloT & PoinTs [as,21) (35, /5 P isjf-‘ﬂ
(5\,} 1‘3) (‘jOJ i 8 ) (boj (,_.,)

b. What is the explanatory variable?
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€. Explam (in context) what the slope of the line means. (O A L\ £ 2 ( s eecd -y
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f. Explain (in context) what the y-intercept of the line means.

} +r <
“ﬂ\e n’ludt’] ?f{’\_-]\(h Gh e+ read NECN e
(numbher o+ mailes is C© h aue Hrec

Q\;(’raa \n"}f 3 k mm dee,

g Explain (m context) what r2 means.
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h. In this context, what does a negative residual mean? : £
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16) A forester would like to know how big a maple tree might be at age 50 years. She gathers data 16)
from some trees that have been cut down, and plots the diameters (in inches) of the trees
against their ages (in years). First she makes a linear model. The scatterplot and residuals plot

are shown.
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1 a. Describe the association shown in the scatterplot.
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b. Do you think the linear model is appropriate? Explain. - Sy “THE RES 1AL
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Now she re~expresses the data, using the logarithm of age to try to predict the diameter of the
tree. Here are the regression analysis and the residuals plot.
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d. Explain why you think this is a better moiel. Y | .o
T | o A . i 3 O -
i : ~\ A Mo R TVen s TJur/me o
“The re Sidu ¢ \ > ) 03 -
obyidys I/)t‘ Hf e n ._--J-hL' residuel§ Are

- } 2

Show S AC
Pen daeidy DPresd oy

e. Using this model, predict the diameter of a maple tree at age 50 years.
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