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Ch 9-10 Prior Free Response
AP Stats

Ch10
Drying times y (in minutes) are tabulated for various concentrations of pigment x (in ounces per gallon)

for a certain brand of latex paint.
A linear regression model gives y = -5.1x + 59.7 with the following residual plot:

-5
A nonlinear model gives y = -16.8(Lnx) + 59.8 with the following residual plot:

0.3

a) What does each model predict for the drying time when using 5 ounces of pigment per gallon?

[ rea— 3 c 5. x+59.7 = ~S.l(S)+S5%.7 = 34.2

Nonlinar Q= /6.8 Lnx +59.8 = 16:8(Lns) +57.8=52.75

b) Which model is a better fit? Explain.
\
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Ch8-9
2. The following scatterplot shows the grades for research papers for a sociology class plotted against

the lengths of the papers (in pages).
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Mary turned in her paper late and was told by the professor that her grade would have been higher if she had

turned it in on time. A computer printout fitting a straight line to the data (not including Mary’s score) by

the method of least squares gives
Grade = 46.51 + 1.106(Length)

R-sq = 74.6%
a) Calculate and explain the correlation coefficient for the relationship between grade and length of
paper based on these data (excluding Mary’s paper).
osiHve /ilneav rel.
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b) What is the slope of the regression line and what does it signify?

Sloge = (-19¢  For odd | Horal pege In /6vao’ﬁ) The 3yw(6 on
~ 28 l\S?rzABgcz}foQ 1o ‘'mprove b\;j [o] “%

c) How will the Correlation coefficient change if Mary’s paper isTncluded? Explain.

pagper ‘s an Inflvendal po;‘rﬂ'} S50 Ing UD(,\,,\\QS - wrll
redvoe He v Nad e s vesiolon|

d) How will the slope of the regression line change if Mary’s paper is included? Explain. \//
M%@ paPQ/‘. 1S an l\v\%{u&/\}a‘m[ pOJ\NlL/ SO Dr\dud//g M wi

e) What grade did Mary actually receive?
prboud' &l answers wi'll vary

) Predict what grade she would have received had her paper been on time.
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3. The following scatterplot shows the advertised prices (in thousands of dollars) plotted against ages (in
years) for a random sample of Plymouth VVoyager Mini-Vans on several dealers’ lots.
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A comnuter printout showing the results of fitting a straight line to the data by the method of least squares
gives

Price = 12.17 - 0.997(Age)
R-sq = 80.0%

a) Find and interpret the correlation coefficient for the relationship between price and age of VVoyagers
based on these data.

r=J.80 = .89 Thurels a SJ‘O"OV& Vwaadw‘ue/ [inea
VEM(HOVL&L\.“O bhon 2oL }m@urs and pm‘ue(d#\ou&aw@,

b) What is the slope of the regression line? Interpret it in the context of these data.

Slope = . 127 which weans for addihoral Wrd’ﬁ
0\350;01@ price IS predicied do aéf:yzjw@ & 197,

c) Is the equation Price = 12.17 — 0.997(Age) the best fit equation for this data? Explain.

This linar ez, is not  bect &t The dada looks
ll'k@ Cx,aor\@f/\o'vlal Xﬁmﬂo

d) Over what time frame is a linear model a “good” model? O '7 yr
Now calculate the best fit line for the sub-set of data which is a smaller tithe frame. Clearly show your
method using algebra. (just plugging into calculator and saying | did LinReg is not sufficient).
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4. Data show a trend in winning long jump distances for an international competition over the years
1972-92. With jumps recorded in inches and dates in years since 1900, a least squares regression line
is fit to the data. The computer output and a graph of the residuals are as follows:

R-squared = 92.1%

Variable Coefficient SE of Coeff t-ratio Prob
Constant 256.576 11.59 22.1 0.0001
Year .95893 0.141 6.81 0.0024
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a) Does a line appear to be an appropriate model? Explain. L{@S

DNo patkrn tn residval plot @ fow Se L=t £ 0%
& h‘w\gl/\ rZ L2
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b) What is the slope of the least squares line? Give an interpretation of the slope.
(900, ¢Te

b= ,9S89% For @m\j one aM;‘Jv\om/ grar Sinee
winning  [ong juvmp dist. is expedded do inrase by » 7S 1,
c) What is the correlation? Interpret in context.

Y=7.221 = .76 Thure (sa so\m@ Fo&‘h‘v@ /\'rneox rel.
bhon %ﬁxrﬁéime/[%(? and [%J’fw& Zamﬂ \\‘pr

d) What is the predicted winning distance for the 1980 competition?
IF = 256.76 + .15693(80) = 333tn o R7.78¢+

e) What was the actual winning distance in 19807

Posiol= Aed— Bred W

2 = Aok -333




Ch 8-9
5. The following scatterplot shows the pulse rate increase (in beats per minute) plotted against the
amount of medication (in grams) of an experimental drug being field-tested in several hospitals.
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A minitab program was run that gave the least squares regression line of PulseRate =-1.68 + 8.5(Grams)
and R-sq = 81.9%
a) Find the correlation coeff. for the relationship between pulse rate increase and grams of medication.

TotT 905 Thepe 1S a Strowg posive Nlwear vel. bfuwn

)84 -
ﬁvaw\so&‘f medicadyon. and. po[%motﬂ I~ b@x:ls por mino

b) What is the slope of the regression line and what does it signify? O%\Q)

5("636: 8.S For 6\/“-’/‘5 one add)'os'am/jramooa rww//caoL;’o,uJ
pulse vade s predicded do tnorease by xS bom,

c) Predict the pulse rate increase for a patient given 2.25 grams of medication.

Pl)(sa :’/068‘/’635[0’2,25) = 745 ‘bfw‘

d) A patient given 5 grams of medication has zero increase in pulse rate. Does this invalidate the

regression equation? Explain. ,
dos. S grams avd O bpm 15 way obl Mo best FT /ine.
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e) How will the correlation coefficient change if the 3-gram result is removed from the data set?
Explain.

TE He Bdm po?vvj” ‘s yemoved , ffe covelafon will 'novease
Sown . 905 o abod o IS

f) Predict the magnitude of the slope of the least squares regression line change if the 3-gram result is
removed from the data set? Explain.

T4 fhe 3gm  point is removed , dle slope wi'll mprove
S(B{A{}‘%o The &(%@ will charge drom &S Fo Tish.



