Assignment #1.2c¢ Solutions

21. (a) 15 (b) Using the points (4000, 14.1) and (60,000, 8.2), we obtain
) 82—141 .
el - 141l = — — 4000 equivalentl
i v 60,000 — 4000 © ) o, N

y == —0.000105357x + 14 521429

15

p——— 61,000

A linear model does seem appropriate.

61,000

(c) Using a computing device, we obtain the least squares regression line y = —0.0000997855x + 13.950764.
The following commands and screens illustrate how to find the least squares regression line on a TI-83 Plus.

Enter the data into list one (L.1) and list two (L2). Press |STAT E| to enter the editor.

L Lz L3 1 L1 Lz L z
Yoo | 444 | coooon 12000 | 125
G000 | 13 16000 | 1%
BO0D | 134 20000 | 124
12000 | 125 S0000 | 105
i i, i | g
zooo0 (405 | | ) ioo-
L1 ={4086, 6088, 5. Lziil =

Find the regession line and store it in Y . Press [2nd][QUIT][STAT] ] [4] [VARS][»] (1] [1] [ENTER].

LinRealax+by Yil| [CinRed
a=-9,97

Flotz Flats
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« IFE04EE -
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518
287

Note from the last figure that the repression line has been stored in Yy and that Plot1 has been turned on (Plot1 is
highlighted) You can turn on Plot1 from the Y= menu by placing the cursor on Plot1 and pressing |ENTER| or by

pressing [2nd|[STAT PLOT|[1][ENTER) .

Flakz  Flot:

Eﬂgy og EHH EDFF

Lo L Lz o ape! B8 =% Jh
Z2:Plot2. 0ff e

[ T wlistilq
JiPlot I Off Wlistilz

=11 L2 = Mark: B «+
4JFlots0ff

Now press [ZOOM] (9] to produce a graph of the data and the regression
line. Note that choice 9 of the ZOOM menu automatically selects a window

that displays all of the data.

(d) When = = 25,000, y =~ 11.456; or about 11.5 per 100 population.
(e) When x = 80,000, y == 5.968; or about a 6%, chance.
(f) When = = 200,000, y 1s negative, so the model does not apply.
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2. (a) 230 (chirps/min) () 270 (chirps/min)

45 j————————J 05 (F) 45 105 (°F)

A
Using a compufing device, we obtain the least squares
regression line y = 4 856z — 220 96

() When = = 100°F, y = 264.7 ~ 265 chirps/min.

23. (a) 20ty (b) 20 (ft)

1396“} 2000 (year) lE?fio 2000 {vear)

A lmmear model does seem appropriate. Using a compufing device, we obtain the least squares
regression line y = 0.089119747x — 158.2403249,
where = is the year and y is the height in feet.

(c) When = = 2000, the mode] gives y == 20.00 ft. Note that the actual winning height for the 2000 Olympics 1s less than the
winning height for 1996—so much for that prediction.

(d) When = = 2100, y == 28.91 ft. This would be an increase of 9.49 ft from 1996 to 2100. Even though there was an increase
of 8.59 ft from 1900 to 1996, 1t 1s unlikely that a siular increase will occur over the next 100 years.

25. 6300 (millions) Using a computing device, we obtain the cubic

finction y = ax® + bz? + cx + d with

a = 00012937, b— —7 06142, c — 12,823
and d — —7.743.770. When = — 1925,

y == 1914 (nullion).

1890

0 2010 (year)

26. (a) T = 1.000 431 2274 1-492 528750

(b) The power model in part (a) is approximately T = d'-°_ Squaring both sides gives us T'? = d°, so the model matches
Kepler’s Third Law, T? = kd?®.
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