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Shadows
On sunny days, every vertical object casts a shadow, the location (or length) of -

which is related to the object’s helght. The following graph shows data from
measurements of flag height and shadow location, taken as a flag was rajsed up its
pole. As the flag was raised higher and higher, the location of the shadow moved
. farther from the base of the pole.
2. Consider the (FlogHeight, Shodowlocation) data plotted.
Write a sentence that describes the relationship between flag helght and

: madowlocahon.f’% hCi h" 4‘, Shadow M‘w

b. OnJcopy of the plot,

pattern closely.
L Students from Mr. Green's ¢1ass proposed the three functions
below to model how the shadow location {s) changes as the flag height (k) changes. Chaose which function

is the best mode! for the data by graphing all three cn a plot of the data and deciding which 15 the best fe.

N gy ety

a strasght edge to draw a bine that fits the data Yy < .
Q “4 3 ” " n
flog Heiphi 29 teet)

s2Qae lh % s=1+ -1-;‘-, m
. ﬁhu‘r‘ﬂ" 6 Sm - A
#. Explain whatthe coefficient of 2 and the constant term in zh”m!c you chose tell abou&h‘e elationship

between flag neight and shadow location,

b=0 whmn the flag height is OF hen 4he Shadow height is OF
M= 3 Wi f1og gt increases by 34, 4y Shadow location ingcpses

: e TR
m--éﬁ - Shodow lm o _ rs | ) an%c; tecl witn _)%AC;F,I g\\\i
A% " Flog nergt 3& £10g height i
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The line and the ruie that match the §f logHeight, Shadowtocation) data pattam are mathematical models of the relationshia
between the two variables 8ot the graph and the rule can be used to explere the data pattern and to answer Questons

about the relationship between flag hesght and shadow location S - §' h

3. Use your mathematical models of the refationship between shadow location and flag height to answes the folowime
S he foilowing

Questions Be prepared 1O explain your strategies for ansaernng the quest.ons |
g hergntis 12 feet? S= - (]Z)"lS‘: qug

2 What shauw o ation would you predict when the .‘ub

B Pt thadtow iocetion would YOU predict when the fag heght s 25 feet? S= é—(‘z,s) S= 3_‘3#
€. YWhat Hag beght wouid iocate the flag shadow € 5 fee? trom the Lase of the pole’

d.  What flag nesght would iocate the flag shadow 10 feet rom tre base of the poie? ’U_‘:-i- h h: |9.‘5€

0=Fh .26 »
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e 2r.d

4. Which of the graghs be'ow show the best model for the data and will create the best predictions? Circle your cho

explain why it 5 the best model. *M ‘H\,L

B moded) "\‘h(b:‘
. -
: - =l s dod ¥

txta powits

a ) ' . | are equi-dstout
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5. The men's 100-meter run has been in the Olympics since 1896. The winning time for each year since 1896 is shown in tre
A ———
table below. 2
Winning Times for Men's Olympic 100 Meter Run

LI Year | Time (sec) Ypar | Time (sec) Yéar | Time (sec)
Olisbs| 120 HO1936| 103 1980 | 10.25
t4lisbo| 108 148 | 103 1psa | 999
1 1904 11.0 1452 104 1p3g | 992
f2{19c8 | 108 | 1956 | 105 1po2 | 996
ol 1912 | 108 1960 | 102 1§96 | 984
24 1920 108 1964 | 100 2 9,87
19291 106 1968 | 295 203 | 95
-ﬁ 1p28 108 19721 1014 2008 9 69
3! 1932{ 103 1§76 | 1006 | {2821 963
Sowrce. The Works Ammanas and 8ol of Focts 2001, www olympucs.com

u. it wh3t yed’ J0es your model preckt the wintung Lime to be 10 4 seconds? How does that compare 20 the

¢. Comgiete the sertenie 200w

>

from yecr to yeer

On overzge. 1he winning Limes for the men’s O¥ympit chenges
f. Do vou nave 20y COUDTS aD0UT the a2ouracy of yOur predictio
pass?

3 What observations can you make 3bout this data by studying the tabie? NIMES  KECp diccre mlm /WC wWore no
& Make 3 piot of the data Are thers ary patterns tn3t appear i tha graph that you did not detect by locking 2t the UMWP’(S 3)‘
t3die” Do you think 3 Linedr mode! wouio ¢ Ja good fit for this data? d“ 'fO wor

¢ Cawculate 3linedr regresson meceitortnscata 4 = =, 0127 3 -+ ” m *
d.  Use your model from Pt ¢ 10 answer the ‘Sliowing ':-.'es!'::. Yy ‘t = -.Olz-, (q'q)f “'oq ‘0 .535
' What winning e wouid you preect for the 1540 C";."“.':{s’ for the 2016 Olymzics? |‘Zo - 0|2_'7(|20 +" l .m
ectual cata? ' h o q.S

vons tor winning G N Glesy ke s ) @E 21| §

Q
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Check Your Understanding
Women began running 100-meter Olympic races in 1928. The winning times for wemen are shown in the table below.
Winning Times for Women’s Olympic 100 Meter Run

Year | Time {sec) Year | Time (sec) Yca;.] Time {sec)
1928 12.2 1964 114 1992 1082
1832 11.9 1968 11.0 1996 10.94
1935 1.5 1972 11.07 2000 1075 |
1948 119 1976 11.08 2004 10.93
1952 11.5 1680 11 €0 2008 10.78
1356 115 i 1334 10.97 | 2012 10.75
1960} 110 | 1983 | 1054

Sowrce: The Wovead Almanac and Book of Foces 2001, www.olymplcs.com

a. Studythe data and describe pattemns you see in change of winning race time as years pass.
Make 2 piat and then find 3 linear model for the ¢ata pattemn. Use 1928 as Year Q.

b

€ Use your hnear modet 1o answer each of the foliow:ng questions, For questions ii-iv, compare your precictions 10
acieal catz.
t What winning time would you predict for 19447
K What winning time ¢oes the model predict for 19362 How does this compare to the actual ime in 15857
Whiy are they different?
Y In what Olympic year does the model sugges! there will be 3 winning time of 10.7 seconds?
d. Accordng to the model, by about how much does the women's winning time change from one Ohvmpic vear 1ot

rext? Compare this rate of change to that for the men ~

—
—

(M)

4
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Linecar Regression: Interpreting the Slope

and Y-Iintercent

The accompanying table illustrates the number of movie theaters showi ing a popular film
and the film's weekly gross earmngs, 1n millions of dollars -

Ly [Mumberot Thoatem (x) | 443 | 455 [ aa | 0 [ oo | &7 | 70 [ 1000

L2 [homdaled’ 260 | 208 | am | aos | ar6 | 476 | 615 (935

Find the regression equation
\j Ol )( + -(.0)
i y=.ol Y.' ("2 SR
What is the slope? What is the y—interccpt’ :
Ol - .07 é
lnterpnttinsbpe’ T T T T interpret the y-intercept? Y
~fhe gross €amings inureasc oy . Ol "‘"“" i O thuatus are SMN':Q
dollars v even Justor movie/, FHUT i/ weekly ’ﬂ"\%
i e b vl be -] mrilbona dollars_._.-_--.
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Linear Regression: Finding and Predicting
A Bactony s producing and stockpiling mictal sheets to be shipped toan automolile manubactunng gl
L| The accompanying table shows the day, v, and the mumber of sheets i stock, Jiep

Day Sheets in Stock
(x) Y () L2 L

1 ¥ 860 S A

2 930 S 1) P [ o

3 1000 R i Bl

ry 1150 _ Ll i

5 1200

3 1360 ] [ v S | S

S o o

stot > Calc & 4: Lnky (ax1b)

a) Find the linear regression model r
y', 98.9x + 1371.3 enter X 4

b.) What does x represent? \5 = &X*’b
Day

<) What does y represent? —: '-, g 3
sneets in StoCk yroie

@.} it is day 10 what would you predict the number of sheets in stock to be?

y= 939010)+7372.3 ly= N2e. 3 sl\m's \

arg| /w LOC e
////// ‘, _,— J

€.} Il there are 285 sheets in stock what day would you expect it to be?

it I o
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