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1l. Renewable Electric Power
(Modeling)

In the United States, consumers of electric power include all
sectors of saciety—residential, commercial, industrial, and
transportation related. Because of this broad dependency,
reliable and uninterruptible sources of electric power (and
those with the lowest environmental impact) are import-
ant. The United States has many sources of electrical power
generation—predominately coal, natural gas, nuclear power,
and renewable sources. The focus of this application is
renewable sources because these will not be depleted, even
though some renewables can be significant polluters (such
as energy from combustion of wood or municipal waste).

‘The following table shows data for billions of kilowatt-
hours of U.S. electrical power generation for sclected years
from 2016 and projected to 2040,

Power Generation (Billions of kilowatt-hours)

Year Renewable Total | Year Renewable Total
2016 629 4233 | 2030 748 4815
2018 651 4342 | 2032 764 4880
2020 667 4402 | 2034 778 4962
2022 683 4483 | 2036 800 5044
2024 700 4583 | 2038 825 5132
2026 716 4663 | 2040 851 5219
2028 730 4745

Source: US. Department of Energy

1. Find an exponential function that models the bil-
lions of kilowatt-hours of renewable electric power

generation, with x as the number of years after 2010,

Store the unrounded model as r(x) in Y, on your cal-
culator, and report the rounded model as R(x), with 3
significant digits and with base

2. Find a linear model for the billions of kilowatt-hours of
total electric power generation, with x as the number of
years after 2010. Store the unrounded model as ((x) in
¥, on your calculator, and report the rounded model as
T(x), with 3 significant digits.

3. Use the results of Questions 1 and 2 to create a function
that models the percent of total electrical power gener-
ation that is renewable. Use the unrounded models in
Y, and Y, to create the unrounded model as p(x) and
stored in Y, and use the rounded models R(x) and 7(x)
to report the rounded model as P(x).

4. (a) Use the given data sets to create a data set that

corresponds o p(x).
(b) Graph the data set and the model in Y, on the
same set of axes.
(c) How well does the model fit these data points?
In Questions 5-9, use the rounded models R(x) and P(x).

5. Find the function that models the rate of change of
@) R(x) (®) Plx)

6. Find and interpret
(a) R(6) and R'(6)

7. Find and interpret
() P(6) and P'(6)

8. Find and interpret P"(6) and P"(25).

9. What does your analysis indicate about how the per-
cent of total US. electrical power generation that is
renewable is changing?

(b) R(25)and R’(25)

(b) P(25)and P'(25)





