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Exponential Growth

Occurs when the growth factor is greater than 1.

y=a(l+r)
where:

¢ @ = initial amount
e 7 =growth rate
o t=time

g =008

Example

A population of 500 grows by 8% annually. ]‘,’ OO X
P =500(1.08)"
Find the population after 3 years. ‘b = b
\ /

P =500(1.08)3



Answer: 630 people

\ 7

P = 500(1.2597)

P~630

peaso.

Product Rule

a™-a" = am"
=

Example:

Quotient Rule

Example:

Power Rule

Example:

Zero Exponent

Example:

Negative Exponent

Example: '

2%.24 =27 =128

P — amfn
a'n

56

i 5% = 625

(am)n — amn

(3%)* = 3% = 6561

a =1
=1
n 1
a = —
an
1
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4. Introduction to Logarithms
Definition
A logarithm answers:

"To what exponent must the base be raised to obtain a given number?"

— —

Exponential Form
§)_s

Logarithmic Form

log, (8) = 3

because:

|031@>f 2 k!

Conversion Formula

is equivalent to

Examples
Example 1

Ask:

"3 raised to what power equals 81?"

logs(81)

)
AN :g‘
_ 2 =g

Therefore,

CE—
34 =181

——

log;(81) = 4

Example



Solve:

3 =

Takin ‘OX both. é‘c\ezo-
@*} = \D‘a‘C&CD

1,\0 } = ‘C) 2 0 Power Property
695

log, (M™) = nlog,(M)

o
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Example 1

Solve:

log,(z) =

v

Solve: =\
‘ \ﬁ’gs("” —1)=2

Table | contains outputs of the function f(z) = b® for some z values, and
Table Il contains outputs of the function g(z) = log,(z) for some
values. In both functions, b is the same positive constant.

Example 2

Fill in the missing values in the tables. If necessary, round your answer to
three decimal places.

You do not need a calculator.

Table |



T 0.585 1 3 3.322

Table Il
T 15 2 5
g(z) =logy(z) 0.585 1 2.322 3

Practice Question: Exponential and Logarithmic Functions

Table | contains outputs of the function f(x) = b® for some values of x, and Table Il contains outputs of
the function g(z) = log,(z) for some values of z. In both functions, b is the same positive constant.

Fill in the missing values. You do not need a calculator.

Table |

z 1 2 4 ?
f(z) =" 3 9 81 243
Table Il

x 3 9 @ 243
9(z) = log,(z) 1 2 4

[
Questions g
V{ What is the value of b? 6

2. What is the missing value of x in Table I?
3. is the missing value of  in Table II?
7" What is the missing value of g(243)?
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10) —8-97°% = —49
Step 1: Divide by —8

Step 2: Take log of both sides

Step 3: Solve for x

1)9-9%+2 = 59

Step 1: Combine powers

Step 2: Take log

Step 3: Solve

12) 17510 4+ 4 — 66

Step 1: Isolate the exponential term

Step 2: Take log

Step 3: Solve

~ log(49/8)
~ 5log(9)

91 . 9k+2 — 9/€+3

9k+3 =59
(k + 3)log(9) = log(59)

_ log(59)
"= Tog9) °

17510 = 62

(k —10)1log(17) = log(62)



