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Chapter 12 Practice Test — AP Statistics Name ﬁ Y ATZAN

Part 1: Multiple Choice. Circle the letter corresponding to the best answer.

The following information is used in Questions 1 - 3.
A random sample of 80 companies from the Forbes 500 list was selected and the relationship

between sales (in hundreds of thousands of dollars) and profits (in hundreds of thousands of
dollars) was investigated by regression. A least-squares regression line was fitted to the data
using statistical software, with sales as the explanatory variable and profits as the response

variable. Here is the output from the software:

1.

2

P,

3.

(=

Dependent variable is Profits
R squares = 66.2%

s = 466.2 with 80 - 2 = 78 degrees of freedom
|

Variable Coefficient S.E. of Coef P-value |
Constant -176.644 61.16 0.0050 ;
Sales 0.092498 0.0075 £0.0001 J

Using the above data, approximately what is a 90% confidence interval for the slope of
the least-squares regression line? "
a) 0.0925 + 0.0075 b= (S bb} Ak =n-2
@0.0925 +0.012 {)
¢) —0.0925 + 0.0075 . ,603
(d)-0.0925 £ 0.012 0.0a2521.67
(e) None of the above.

Using the above data, what is the value of the ¢ statistic for testing whether the slope of

the least-squares regression line is 07

(a) 0.0075 L N LY
(b) 0.082 2 T —3c
() 0.092 S€e 007
((@12.33

(€) None of the above.

Using the above data, is there strong evidence (and if so, why) of a straight-line

relationship between sales and profits?
(a) Yes, because the slope of the least-squares line is positive.
Yes, because the P-value for testing if the slope is 0 is quite small.
) No, because the value of the square of the correlation is relatively small.
(d) It is impossible to say because we are not given the actual value of the correlation.

(e) None of the above.

| measure a response variable Y at each of several times. A scatterplot of log Y versus
time of measurement looks approximately like a positively sloping straight line. We may

conclude that
(a) the correlation between time of measurement and Y is negative, since logarithms of

positive fractions (such as correlations) are negative.

an exponential curve would approximately describe the relationship between Y and

C @the rate of growth of Y is positive but slowing down over time.

time.
(d) a power function would approximately describe the relationship between Y and time.

(e) A mistake has been made. It would have been better to plot log Y versus the
logarithm of time.
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The following information is used in Questions 5 to 8.

A marine biologist wants to test the effect of water temperature on the average dive duration

for sea ofters. Several otters are available for an experiment. The biologist collects the
following data:

Water Dive
temp.®°(C) duration (sec)

QEter X v

J2 4 63

Jl 8 25

B7 8 84

B9 12 91

M3 12 101

D4 16 110

B8 20 115

We want to determine if water temperature is useful in predicting dive duration. Here is
output from Minitab for these data:

Predictor Coef Stdev t-ratio P

Constant 52.789 5. 257 10.04 0

H20temp 3.3684 0.4216 KRR EF
s o

s = 5.557 R-sq = 92.7% R-sg(adj) = 91.3%

5. An appropriate null hypothesis for a test would be “the slope of the true regression line is
(a) positive.”

(b) 3.3684.”
g (c) s =5.557."
(d) not zero.”

(&) zero.”

6. The equation for the least-squares regression line is
(@) y = 3.3684 + 52.789 x

(b) 5 =52.789 + 5.557 x
Y ©7=5278x+ 5.557
$ = 52.789 + 3.3684 x
(e) 7 = 5.257 + 0.4216 x

7. The t statistic for testing Ho has been left out. From the output, the t-statistic has the value

@7.99. (b) 10.04. (c) 0.124. (d) 0.927. (e) 15.67.
P b zaen
8. The P-valueis ‘b sSey, UL

less than 0.001.
) between 0.001 and 0.01.
(c) between 0.01 and 0.05. - P
(d) between 0.05 and 0.10. 4 4 =01

ter than 0.10.
(e) greater than M(' (q‘q ﬁj |O(IDOOJ 3/)
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9. Which of the following scatterplots would indicate that Y is growing exponentially over
time?
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Do
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2 4_6 8
@ Time (e) none of these

Part 2: Free Response Answer completely, but be concise. Write sequentially and show
all steps.

10. A mathematics professor wishes to analyze the relationship between the number of
papers (in hundreds) graded by his department’s student homework graders and the total
amount of money paid to the graders. He collects data for 12 randomly chosen graders
and uses MINITAB to do regression analysis. Below is a portion of the Minitab output.
(Here, COST = amount paid (dollars), PAPERS = number of papers in hundreds, and the
intervals listed at the bottom are computed for 1600 papers.)

The regression equation is

COST = 35.8 + 12.1 PAPERS

| Predictor Coef Stdev t-ratio P

! Constant 35.80 17.06 2.10 0.062
| PAPERS 12.0835 0.9738 12.41 0.000
| 8 = 6.526 R-sq = 93.9% R-sg (adj) = 93.3%

|
e Ty o o e LR e o U |

B e o Sl S il 1

(a) Formulate null and alternative hypotheses about the slope of the true regression line.
Use a two-sided alternative.

H o /b =0
e Bp#O
(b) What is the least-squares regression equation?

(o5t = 35.8 + 120835 [pes )

(¢) What is the standard error about the line (also known as the standard deviation s in
the regression model)? Interpret this value in context.
] (R . ) \.h . %r
C=L.SLb The l,}bptc«Q er (€ a ?cdg f\b, oSt

6rafi”(j based 0 el pepess s plowt 8653
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(d) Interpret the slope of the least-squares regression line in the context of this problem
= f DO a DS > Ae & e LA & LA A ¢ . pd
O gt O { ‘\ g ':‘ oo ¢ JF 4 "
Gr‘ 4 le aodus N NCeSCg v et $12. 0%
o L— ,‘

(e) The model for regression inference has three parameters: o, 5, and o. Estimate these
parameters from the data.

O( WS esh mohd ’L"u, & = 25 ?3 % 3 it
(@) | . {5\
/‘\ l‘_'; s ) - ("'" D‘- ‘." - ‘— :)/ "—' b \ e
s 0 S—
<1 S e ) W 0 e 6L mberd
T Aty c S = 6.5

(f) What is the value of the test statistic for testing the hypotheses?

L=y

(g) How many degrees of freedom does f have?

0 L= 1-2. =10
(h) What is the P-value for the test?

Pgo; 00O

(i) Is the number of papers graded useful for predicting the amount paid? Use a
significance level of 0.01. Explain briefly.

lP" C ¢ 1 0 d Can s =,
{ - [ A . \ ¢ . " -
v g YAY 4 A ( > rd‘ "" C‘ \CC Maﬂ—f" \m ‘ ! v{,{ A £ Q
" 'f'.l.o‘- \ : N - “' ) H
- b p ) 6{( {'\ & ~ ""L\ OA \- g Yo * [ AV TA
an potf €A 0V AN ~ (€ / - E 4—
\

('\fr :,“‘,("'l (2 J‘ r\ d
Gumor, s 94 EUS ocrziéf 4 o5t b % d

w

(i) What is the estimated cost of grading 1600 papers?

S'NC_ Y. o ovs N \0 0« o-,b Q«Qxf Lse )(:.!é)

Nasr - 2SR+ ??..\(i(e,)

LRI - | ) |

1'57/7,61“_(@ 5 e Pfrr_{ ¢+ Ce
C,DS"’” e N %(?'d‘*d (600 ()g"i
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11. An experiment was conducted to determine the effect of practice time (in seconds) on
the percent of unfamiliar words recalled. Here is a Fathom scatterplot of the results with
a Ieast-squares regressmn line superlmposed

(a) Sketch a residual plot below.
f “ I T
4 LY}
' S %
| A " 5
d
e
9 s ————————— (b) Does a linear model fit the data well? Justify ‘
v oB b ‘iim:" 22 ¥ § your answer. Vo, s resduel  plexr Shew?
LN TN A
—Recall_pct=4204-1.72Time 2= 0 85 o~ c,h,(kf (/uf“”—d P"‘WA -

A aghot S Slamey o 43
We used Fathom to transform the original data in hopes of achieving linearity. The screen
shots below show the results of two dlfferent transformations.

Recall | Scatter Piotf 5 ’

48 S» |
42 P}\N(ftbe 1
\) 3
4,8:—"/_— 'r‘* o¥/ 1
i 1
3 g 0 H
o o . I ]

00 05 1.0 20 25 3.0 35

’ “Inti
i oh zoos] |
i 2 0.00] . o2
0”6 A 8 o0y | °
P Ne 00 05 10 15 20 25 30 2¢
1 Time Intime
Q‘f “J/\\ § — =38 204 - € =0 7E =l =348+ 3nums: < =
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(c) Which model would fit the original data better, an exponential model or a power

model? Justify your answer. ’ )
The PO o dal Q6 b Aot ook | Thee s Sr:(f 2
g\igd Lurel A A Cesidoel glet oob oY A MULL‘ [
Ced f g Z ] -
(p)fqoh:(»\rz,c podal -l addinon e v L= kel et

ot wobil 15 G A 15 g e R ST

(d) Use the model you chose in (c) to predict word recall for 25 seconds of practice. Show

your method. . CW“' ()= 2.48+0.293 1a(25)

o (i) = 2002
rJQ(‘/vJL/( =0
~¢3.35%

'..
e

-
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