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2.1 Supplement: Change, Percentage Change, and Average Rates of Change

Note: Several of these examples come from your textbook Calculus Concepts: An Applied Approach to the Mathematics of Change, 4th
ed., by LaTorre, Kenelly, Reed, Carpenter, Harris, and Biggers.

Change, Percentage Change, and Average Rate of Change:
If a quantity changes from a value of m to a value of n over a certain interval from a to b, then

1) Change= n−m

2) Percentage change=
change

f irst value
·100% =

n−m
m

·100%
3) Average rate of change=

change
length o f interval

=
n−m
b−a

Interpreting Descriptions of Change:
When describing change over an interval, be sure to answer the following questions:

1) When? (Specify the interval)
2) What? (Specify the quantity that is changing)

3) How? (Indicate whether the change is an increase or a decrease)
4) By how much? (Give the numerical answer labeled with proper units)

Example: (adapted from Example 2, pg. 100) The Social Security assets of the federal government between 2002 and 2032,
as estimated by the Social Security Advisory Board, are shown below.

a) Estimate the change in Social Security assets between 2022 and
2027. Interpret your answer.

b) Estimate the percentage change in Social Security assets between 2022 and 2027. Interpret your answer.

c) Estimate the average rate of change in Social Security assets between 2022 and 2027. Interpret your answer.
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Example: (adapted from Example 3, pg. 102) A model for the temperature data on a typical May day in a certain midwestern
city is T (x) = −0.8x2 + 2x + 79 degrees Fahrenheit where x is the number of hours after noon. Calculate the percentage
change and average rate of change between 11:30am and 6pm.

Compound Interest:

The amount accumulated in an account after t years when P dollars are invested at an annual interest rate of 100r% com-

pounded n times a year is A = P
(

1 +
r
n

)nt
dollars.

The nominal rate or annual percentage rate (APR) is the percentage 100r%, and the percentage change of the amount

accumulated over one compounding period is 100
r
n

%.

The effective rate or annual percentage yield (APY) is the percentage change of the amount accumulated over one year.

Example: (Example 4, pg. 104) Suppose you are 25 years old and have $10,000 to invest for retirement.

a) What APR compounded monthly is needed for your money to grow to one million dollars in 40 years? (Round to 3 decimal
places.)

b) What is the APY for this investment? (Use your rounded answer from part a above.)
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Continuously Compounded Interest:

The amount accumulated in an account after t years when P dollars are invested at a nominal rate (APR) of 100r% com-
pounded continuously is A = Pert dollars.

Example: (Adapted from Example 6, pg. 106) Consider two investment offers: an APR of 6.9% compounded monthly and
an APR of 6.7% compounded continuously. Determine which investment offers the best annual percentage yield.


