
Math 142 – 511, 516, 517, Spring 2010

Lecture 3.

1/26/2010



Homework #1 (Alg. Review #1)
Homework #2 (Alg. Review #2)
Homework #3 (Sections 2.2 & 2.3)
Homework #4 (Section 2.4)

are due Thursday, Jan. 28, 11:55 PM.

Quiz 2 will be held on Thursday, Jan. 28. It will cover sections 2.2
– 2.4.



Section 2.4 Exponential functions.
Definition The equation

f (x) = bx , b > 0, b 6= 1

defines an exponential function for each different constant b,
called the base.

Basic properties of the graph of f (x) = bx , b > 0, b 6= 1.

1. All graphs will pass through the point (0,1).

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

3. The x axis is horizontal asymptote.

4. If b > 1, then bx increases as x increases.

5. If 0 < b < 1, then bx decreases as x increases.



Properties of exponential functions
For a and b positive, a 6= 1, b 6= 1, and x and y real,

1. Exponent laws:

ax+y = axay , ax−y =
ax

ay
, (ax)y = axy , (ab)x = axbx

2. ax = ay if and only if x = y

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

Example 1. Simplify each expression:

a) (2x)y , b)
6x+5

2x−2
, c)

32x−1

3x−2
, d) 2x−144−x .

Example 2. Solve each equation for x .
a) 45x−x2

= 4−6, b) 53 = (x + 2)3.



Base e exponential function.
Number e is irrational, it can be approximated as closely as we like
by evaluating the expression

(

1 +
1

x

)x

for sufficiently large x .

e≈ 2.718 281 828 459

Exponential function with base e. Exponential functions with
base e and base 1/e, respectively, are defined by

y = ex and y = e−x .

The domain of both of these functions is (−∞,∞) and the range
is (0,∞).



Growth and decay applications.
Functions of the form y = cekt , where c and k are constants and
the independent variable t represents time, are often used to model
population growth and radioactive decay. Note, that if t = 0, then
y = c . So, the constant c represents the initial population (or
initial amount). The constant k is called the relative growth rate.
We say that populations is growing continuously at relative
growth rate k to mean that the population y is given by the
model y = cekt .
Example 3. In 2006, the estimated population in Ethiopia was 75
millions people with a relative growth rate of 2.3%.
(a) Write an equation that models the population growth in
Ethiopia, letting 2006 be year 0.
(b) Based on the model, what is the expected population in
Ethiopia (to the nearest million) in 2015?



Conpound interest
The free paid to use another’s money is called interest. It is
usually computed as a percent ( called interest rate) of the
principal over a given period of time. If, at the end of a payment
period, the interest due is reinvested at the same rate, then the
interest earned as well as the principal will earn interest during the
next payment period. Interest paid on interest reinvested is called
compound interest, and may be calculated using the following
compound interest formula:
If a principal P (present value) is invested at an annual rate r
(expressed as a decimal) compounded m times a year, then the
amount A (future value) in the account at the end of t years is
given by

A = P
(

1 +
r

m

)mt

.

Note: P could be replaced by A0, but convention dictates
otherwise. For given r and m, the amount A is equal to the
principal P multiplied by the exponential function bt , where
b = (1 + r/m)m.



Example 4. A couple just had a baby. How much should they
invest now at 5.5% compounded monthly in order to have $
40,000 for the child’s education 17 years from now? Compute the
answer to nearest dollar.

We are going to use TVM Solver.
1) Go to FINANCE on your calculator (press APPS button and

select option 1 ).

2) Select 1 (TVM Solver). You will have the following on your
screen:
N= ”the total number of times compounded = (number of
years)× (number of time compounded per year) ”
I%= ”interest rate”
PV= ”present value”
PMT=0 ”we are not making payments ”
FV= ”future value”
P/Y= ”number of time compounded per year ”
C/Y= ”number of time compounded per year ”
3) Move your cursor to the value you are soving for and hit

ALPHA and then ENTER .



Section 2.5 Logarithmic functions

Inverse functions.
Definition. A function f is said to be one-to-one if each range
value corresponds to exactly one domain value.
Horizontal line test. A function is one-to-one if and only if no
horizontal line intersects its graph more that once.
Definition. If f is a one-to-one function, then the inverse of f is
the function formed by interchanging the independent and
dependent variables for f .
Note: if f is not one-to-one, then f does not have an inverse.



Logarithmic functions.
The inverse of an exponential function is called a logarithmic
function. For b > 0 and b 6= 1,

y = logbx is equivalent to x = by .

The log to the base b of x is the exponent to which b must be
raised to obtain x . The domain of the logarithmic function is
(0,∞) and the range of the logarithmic function is (−∞,∞). If
b > 1, then y = logbx increases as x increases; if 0 < b < 1, then
y = logbx is decreases as x increases.

logbb
x = x , blogbx = x

Example 5. Rewrite
log327 = 3

in an equivalent exponential form.

Example 6. Change
36 = 62

to an equivalent logarithmic form.


