Math Xa

Fall 2001

Homework Assignment 3: Solutions

1. The plot of the value of a Volkswagen Golf hatchback versus model year is shown

as Figure 1 below.
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Figure 1: Blue Book value versus Model Year.

2. The graph in Figure 1 shows that the points appels to astraight line. Alinear
function should, therefore, do \aery good job of representinthe relationship
between value (dependent variable) and model year (independent variable).

Calculating the slope:

- 3275-2250 _
1989 -1985

Calculating the intercept: y=m*x+b

256.25.

2250 = 256.25*1985 b

b =-506406.25

Put the equation together: y = 256.25% -506406.25

wherey is the Blue Book value in dollars aras
the model year.

Graphing this function alongiith the datapoints produceshe graph shown in

Figure 2 below.



Figure 2. (The viewing window was set with:
xmin = 1984, xmax = 1990, ymin = 2075, ymax = 3450)

To calculate the BluBook value of al1987 hatchbackyou would substitutex =
1987 into the equation. This gives:

y = 256.25*1987+506406.25 = 2762.50.
That is,had Volkswagen manufactured a baGiolf hatchback in 1987, the Blue
Book value would be approximately $2762.50.

The plot of percentage of people living in rural areas versus year is shown in Figure
3 below.
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Figure 3: Percentage of people living in rural areas versus year.

A function that was going to represent this relationship would need, fiegdl td be
decreasing This is because asu read thegraph in Figure 3 fronteft to right,
you see that the height drops over each decade.

A function that wasgoing to do a reasonable job of representing this relationship
would not necessarily have to show a great deabotavity. This is becausall of
the points appear to lie in a pattern that is quite close to a straight line.

If you were determined to find a functidimat fit the datgpoints perfectly, then you
could sketch a smooth curve through the points in Figure 3 - this is shown in Figure
4 below -and then inspect themoothcurve toseewhere it is concave up and
concave down.
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Figure 4. Smooth curve drawn through the points on the graph in Figure 3.

Inspection of the smooth curve in Figure 4 suggested the intervals given in Table 1.

Intervals over which the function should b¢Intervals over which the function should bg
concave down concave up
(1830, 1870) (1870, 1880)
(1880, 1890) (1890, 1900)
(1900, 1910) (1910, 1940)
(1940, 1950) (1950, 1960)
Table 1
4, Because the points shown in Figure 3 do not deviate that much from a straight line, a

linear functionwill probably be a reasonable representation of this relationship.
Calculating a linear function to do this:

Calculating the slope: m= 301-91.2 =-0.47.
1960 -1830

Calculating the intercept: y=m*x+b
91.2 =-0.47*1830 +b
b=951.30

Put the equation together: y =-0.47* + 951.30

wherey is the percentage amds the year.



Plotting both the data and the function on the same set of axes gives the graph
shown in Figure 5.

Figure 5.

This shows that the outputs from the function quite closely matches the values of the
data points all thevay from 1830 to 1960. To sdew far outsidehat range you

could possibly go, observe that as the output for the function is the percentage of the
US populationiving in rural areas, it can bsafely assumethat theoutputs from

the function should not rise above 100% and shouldatidbelow 0%. Solving to

find the years that the function attains these values:

100 =-0.47*x + 951.30, sahat: x=1811.28
0=-0.47"x + 951.30, sahat: x=2024.04

The largest set ofvalues for which the outputs of the function could be considered
reasonable would therefore be: (1811.28, 2024.04).

If you substitutex = 2050 into the equation from Question 4, then you obtain:

y =-0.47*2050 + 951.30 =12.2.

This result does not make any sense becgoseanhave a negativpercentage of
the US population. The reason for this (as indicated by the calculatighgestion
4) is that the'problem domain” ofthe linear functionis, at best, thenterval:
(1811.28, 2024.04). Since= 2050lies well outside this problendomain,there’s
no realreason to thinkhat theoutput fromthe functionwill resemble theactual
percentage or people living in rural areas in the US in the year 2050.



