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1.3 - Exponential Models

General Exponential Functions

Def: A general exponential function has the form

f(x) = a · bx

where a is a real number constant with a 6= 0 and the base, b, is a real number with b > 0 and b 6= 1.

f(x) = 4x g(x) =
(

1

4

)x

Properties of General Exponential Functions

• Domain: (−∞,∞)

• All graphs are continuous curves, with no holes or jumps.

• y = 0 is a horizontal asymptote (but only in one direction).

• There will be a y-intercept at (0, a).

• If a > 0 and b > 1, then the graph increases as x increases (an exponential growth function).

• If a > 0 and 0 < b < 1, then the graph decreases as x increases (an exponential decay
function).

Ex: Classify the following as exponential growth or decay functions.

(a) f(x) = 5.5(0.5)x

(b) g(x) = 0.25(3.4)x

(c) h(x) = 2ex

Ex: Find the domain of f(x) = 2
√

x+5.
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Base e Exponential Functions

The Number e

It can be shown that as n −→ ∞,
(

1 + 1

n

)n
−→ 2.718281828.... = e.

Def: The exponential function (with base e) has the form

f(x) = aebx

where a and b are real number constants.

Properties of Exponential Functions (with base e): With a > 0 and b 6= 0,

• Domain: (−∞,∞)

• Range: (0,∞)

• y-intercept at (0, a)

• If b > 0, then it is an exponential growth function.

• If b < 0, then it is an exponential decay function.

Growth and Decay Applications

Modeling population growth and radioactive decay often uses an exponential function of the form
y = cekt, where t represents time, c represents the initial population (or amount), and k is the
relative growth rate constant.

Ex: In 2006, the estimated population in Mathland was 75 million people with a relative growth
rate of 2.3%.

(a) Write an equation that models the population growth in Mathland, letting 2006 be year 0.

(b) Based on the model, what is the expected population in Mathland (to the nearest million) in
2015? In 2030?
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Exponent Laws and Properties of Exponential Functions:
For a and b positive, a 6= 1, b 6= 1, and x and y real,

• axay = ax+y

•
ax

ay
= axa−y = ax−y

• (ax)y = axy

• (ab)x = axbx

•

(

a

b

)x

=
ax

bx

• ax = ay if and only if x = y

• For x 6= 0, ax = bx if and only if a = b

Ex: Simplify
x3y2z

(y3z2)4

Ex: Solve for x: 7x
2

= 7−2x+8

Ex: Solve for x: 23x = 82x−4
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Ex: Solve for x:
5x

2
−10

5x
= 25

Ex: Solve for x: x2e−x + 7xe−x = 0
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Compound Interest

Simple Interest: Interest earned on the original investment amount only =⇒ I = Prt

I = the interest earned, P = the amount invested (principal), r = the interest rate (in dec. form),
and t = the time of investment.

Compound Interest: Interest earned on both the original investment amount plus previously
added interest.

=⇒ A = P

(

1 +
r

m

)mt

A = the accumulated amt. (FV), P = the principal (PV), r = the interest rate (in dec. form),
m = the number of times the account is compounded per year and t = the number of years of
investment.

m Compounding Time

1 Annually

2 Semi-annually

4 Quarterly

12 Monthly

52 Weekly

365 Daily

Compound Interest on the Calculator

1. Go to FINANCE and select TVMSolver.

2. Fill in the variables according to the following:
N = mt (the total number of times the account is compounded during the investment time)
I% = interest rate in % form
PV = P (principal)
PMT = payments made ($0 for this class)
FV = A (the accumulated amount = the future value)
P/Y = payments made per year (m for this class)
C/Y = m = the number of times the account is compounded per year

PMT: END BEGIN

3. Move your cursor to the variable you are solving for and press ALPHA ENTER and
the answer will appear where the cursor is located.

Important Note: In the TVM Solver, the values for PV, PMT, and FV will sometimes be negative.
This is done to represent the transfer or flow of money. We will usually look at these problems
from the standpoint of the investor or borrower.
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Ex: Suppose $29,000 is deposited into an account paying 7.5% annual interest.

(a) How much will be in the account after 5 years if the account earns simple interest?

(b) How much will be in the account after 5 years if the account is compounded monthly?

(c) How much more interest is earned when the account is compounded monthly?

What happens if you want to compound interest an infinite number of times? Is there a limit to
how much interest you will earn?

Continuous Compound Interest: A = Pert

Ex: Suppose $29,000 is deposited into an account paying 7.5% annual interest.

(a) How much will be in the account after 5 years if the account is compounded continuously?

(b) How much interest is earned on the account?
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Effective Rate of Interest (Effective Annual Yield): The simple interest rate that would
produce the same accumulated amount in one year as the nominal rate compounded m times a
year.

reff =

(

1 +
r

m

)m

− 1

The effective interest rate is often used when comparing two accounts that are compounded differ-
ently.

On the calculator...

1. Go to FINANCE and select EFF.

2. Give the arguments as follows: EFF(r,m) where r is given in % form

Ex: What is the effective annual yield on an account paying 6% interest per year, compounded
monthly?

Ex: Of the two options below,
A: 8% compounded semi-annually
B: 7.9% compounded daily

(a) Which is the better investment?

(b) Which is the better credit card rate?

Effective Rate of Interest for Continuously Compounded Interest: reff = er − 1

Ex: What is the effective annual yield on an account paying 6% interest per year, compounded
continuously?


