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MATH 1470 Fall 2003 Tintera

TEST 1: Basic Models. Covers Chapters 0-3

Y ou may use calculators and one 8.5 by 11 inch page of notes. Please show all work on this test booklet.
Partial credit is awarded only for work shown. Each problem is worth as indicated. Good luck!

In questions 1 — 3, select the best answer by circling the letter marking it.
1. What is used to measure the percentage of data explained by a linear model?

orrelation
¥ residuals

¢) point slope form for a line
d) the median stope

2 A modeler starts with a table of data with one column for t (= years since 1990) and one column fory (=
number of pickups stolen in Texas). She adds the following columns to her table: one for t-squared, one for

t*y, and one for y-squared. Of those three additional columns, which are needed for the calgnlating r, the
correlation coefficient: \ /w

a) t-squared and t* o rO
@*y Ll t—squ&?é,i and y-squared

t*y and y-squared ' 1 i
JAR)
WA

d) t-squared and y-squared
3. Which would be done by a modeler finding the rough-and-ready model where a linear model is appropriate ?

a) calculate the correlation
b) find the residuals
¢) use the point slope form for a line

se median of the slopes from the data table
TR

4. In this morning’s Caller-Times, there was an article about the Gross Domestic Product (value of all newly
created products and services as measuad.in dollars) for the USA and how it is increasing. At the current rate
of increase, the GDP woulgrtfouble ingbout 20 yealy. What is the percentage increase of the GDP?

exponent oA mokel Expon entred
ﬁ,e“h. Co cfo ~ Tuwnctvons

\
/
Q:ZDT L Q= l+r ‘PS.?
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In questions 5 through 7, identify each scenarlo below as appropriate for a linear or exponential model or
neither. Be sure i > ar model or exponential model is appropriate, write it in a
formula a complete definition of the variables.

5. There were 400 students who graduated from TAMUCC in 1998 and that number has grown by 14% per

year ﬂlge then. "< ——
v -

Model type, with justification: E * Poncuh J ‘s 0 f\‘f‘ 6‘* ’0 NN“

Qoch qear. ! *‘\':'"

Model formula (y: v -Q*) \,) - Hoo . l.""t

H# q/eds &wWU(C
1= yis snw §%,

6. There were 5000 registration schedules printed in 1998 and that number has decreased by 50 per year since
then.

Model type, with justification: L\ ‘ -‘M
¥\l L V4 \S a

Congta at dccngm W Al Amounl zadu(f
%

odel formula: (\' " 4 -u,) kl :‘sot-tsooo
\) x prw\#«ﬂ 5(‘\‘4‘
T YIS Sin 48

7. The number of trees on campus increased from 1994 to 2003, but later decreased when construction on new
buildings began.

Model type, with justification: Nc .' l ‘ M "& e/ Cc“‘ fd

CANLeA. Nl decrnuane,

A,

Model formula:
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8. A spreadsheet is built to model energy usage at the Tintera house hold. For the cells with ? marks, write
formulas in the space provided as they would appear in Excel. Where appropriate, a formula should be written
T Such 2 way that it can be copied to other cells.

A B C D
a
k ?
Jan = 0__Avg Kwh/day EXP Predicted

Month| Energy UsagbEnergy usage | Residuals*2
) ] 11.9 E ? §
1 13.2 \) ( ? )

%) 13.9
—?

3 14.5

OloiINIOIO|h{W|IN—=

RMSR Co |
C2 (where k is as in the Rough-and-Ready Method): Mme d Ve d Ay S
Beter & € AW/ fud a columen.

=(es5-Bs)N2
" = seqet (averadn (05 DE))

W

a6+l

T chxcEl “ b

F"Xﬂi d4ha Tow

\
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9. The following problem models the Tintera’s energy usage for January through May. The data is given in the
table below. The variable t is the months since January and y is the energy usage (in Average Kwh per day).

, 1 Dy A~ TS

14 ., LY/ "%
| oD v M 14
6 “\.u . -+,

s |'Of39 = | 29y L

o
52 |/ = 182 A\wWoew O
/44 ‘ e (oW =239
a) For the data above, decide if an exponential model is appropriate. Justify your answer.

No. The (oXe ot Choance A\(/7
(S ANot ConStant.

A WOWN - O |~

‘1 > k-
b) Regardless of your answer to (a) estimate an exponential model for the data set above. Be sure to identifx

the variables. n @ ‘ﬂ\ 94 1 K - s%h'r‘s valars,
. t = 14
- 'L( ¢ l.:‘q .
) O \* muches of AY
\3: Rne rqy r9642 ]
(ewh /dey) = 1.2139
A= MUS Sme Jaw

¢) Using your model, predict the Average Kwh per day for June (the 5 month since January).
SRR

(Use y = 13.5(1.44)"if you don’t have a model from (b)),
se y ) if you o ve s :
Fad g i€ 4=5 Y= 3.6 144 = ¢3 ,g-i

d) The actual Average Kwh per day for June was 36.2. Calculate the residual for that prediction.

I
-

(ecid = Dredk - actud
- g".( "3(-'7. -



