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Chapter 13

Exponential and 

Logarithmic Functions



Ch 13.1: The Exponential 

Function

◼
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base exponent



The Exponential Function

Copyright © 2005 Pearson Education Canada Inc. 13-3



Example…
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Examples to try…
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Ch. 13.2: Logarithmic 

Functions

◼ How do we solve equations where the 

exponent is the unknown?

◼ For example:

 The formula for the growth of bacteria is            

n = 1500(2)t where n is the number of bacteria in 

t hours. How long will it take for 50 000 bacteria 

to grow? 

 That is: 50 000 = 1500(2)t

◼ We use logarithms to find the answer.
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Logarithmic functions are

the inverses of exponential

functions

How do they look?



Copyright © 2005 Pearson Education Canada Inc. 13-8

◼ Forms of a logarithm:

bx = y x = logb y

base

exponent

◼ Remember, exponents can be negative.

Logarithmic Functions
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Graphing Logarithmic 

Functions

◼ Graphing: y = log10x

◼ Note the vertical 

asymptote along 

the  negative y-

axis where the 

graph never

touches.
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Basic Features of Logarithmic 

Functions (b > 1)

1. The domain is x  0; the range is all values 

of y.

2. The negative y-axis is an asymptote of 

graph of y = logbx.

3. If 0 < x < 1, logbx < 0; if x = 1, logbx = 0; if

x  1, logbx  0.

4. If x  1, x increases more rapidly than 

logbx.
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? Ex 13.2 q 7, 14, 16, 25, 30
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Ch. 13.3: Properties of 

Logarithms

◼ Since a logarithm is an exponent, the 

properties of logarithms will be similar to 

those of exponents.

◼ We will compare the laws of exponents

with the laws of logarithms.
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Logarithm of a Product

◼ Product Law of 

Exponents

◼ The Logarithm of 

a Product

bu  bv

= b u+v

logb (u  v) 

= logbu + logb v
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Logarithm of a Product

◼ Example 1:

 Write as the sum or difference of 2 or more 

logarithms.

log 5x = log 5 + log x

◼ Example 2:

 Express as a single logarithm with a coefficient   

of 1.

log 2 + log 4 = log (2 × 4) = log 8
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Logarithm of a Quotient

◼ Quotient Law of 

Exponents

◼ Logarithm of a 

Quotient

bu  bv

= b u-v

logb (u  v) 

= logbu - logbv
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Logarithm of a Quotient

Write as the sum or difference of 2 or more 

logarithms.

◼ Example 3: log (x/5) =  log x - log 5

◼ Example 4: 










y

x

6

11
log yx 6log11log −=

( ) ( )yx log6loglog11log +−+=

Why the use 

of brackets?
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Logarithm of a Quotient

◼ Example 5:

Express as a single logarithm with a coefficient 

of 1.

log 2 + log 6 – log 4

= log (2 × 6) - log 4

= log 12 - log 4

3log
4

12
log ==



Copyright © 2005 Pearson Education Canada Inc. 13-19

Logarithm of a Power

◼ Power Law of 

Exponents

◼ Logarithm of a 

Power

(bu)n = bun

logb un

=    logbu

n

n
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Logarithm of a Power

◼ Example 6:

log 312 = 12 log 3

◼ Example 7:

log 3y = y log 3

◼ Example 8:

Solve: 10 = log u5

Notice that we 

now have a 

product with the 

potential to divide 

and leave y by 

itself.
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Properties of Logarithms

◼ Example 9: 

Express as a single logarithm with a 

coefficient of 1.

3log x - 2log y + 5logz

= log x3 – log y2 + log z5

5

2

3

loglog z
y

x
+












= 













=

2

53

log
y

zx
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Summary

◼ Remember the Order of Operations

when working with the properties of 

logarithms.

◼ Avoid clearing your calculator screen 

after each calculation.
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?Ex 

13.3 

q 14, 

16, 

25
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logbb = 1

log 10 = 1.

ln e = 1.
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Ch. 13.4: Logarithms to the 

Base 10

◼ A common logarithm has a base of 10.

log 10 N = log N

◼ If there is no base identified in the 

logarithmic form, then assume it is to the 

base 10.
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Common Logarithms

Calculator Use:

Use the log key 

on your 

calculator to 

solve for N.
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Common Logarithms

◼ Example:

 Find log N if N = 260.

◼ Solution: 

 Rounding to 3 decimal places, log 260 = 2.415.
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Common Logarithms

◼ Remember, when you are finding the 

logarithm of a number, you are finding 

the power to which 10 must be raised 

to give the answer. 

◼ For example, log 260 = 2.415 means

10 2.415 = 260
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Finding Antilogarithms

◼ Given: log N = 2.415

◼ What is N?

◼ Rearranging this into exponential form,   

10 2.415 = N

◼ We use the 10x key on the calculator to 

find the answer.

◼ N = 260
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Summary

◼ Common logarithms are logarithms 
to the base 10.

◼ They are readily calculated using a 
scientific calculator that has been 
preprogrammed for common 
logarithms.

◼ We use the properties of logarithms 
to solve equations using common 
logarithms
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? Ex 13.4 q 9 , 15 
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Ch. 13.5: Natural Logarithms

◼ A natural logarithm has a base of e.

log e N = ln N

◼ Natural logarithms have widespread 

application in science and business.
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Natural Logarithms

Calculator Use:

Use the ln key 

on your 

calculator to 

solve for N.
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logbb = 1

log 10 = 1.

ln e = 1.
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Natural Logarithms

◼ Example:

 Find ln N if N = 260.

◼ Answer:

 To three decimal places: ln 260 = 5.561 
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Natural Logarithms

◼ Remember, when you are finding the 

logarithm of a number, you are finding the 

power to which e must be raised to give 

the answer. 

◼ For example, ln 260 = 5.561 means                   

e 5.560 7 = 260

YE
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Natural Logarithms

◼ Example: 

 Find N if ln N is:  0.367

YES◼ Solution:

 We take the antilogarithm of ln N

 This gives us: e0.367 = 1.443 

 Therefore, ln 1.443 = 0.367
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Converting Logarithms

◼ Scientific calculators are programmed for 

logarithms in bases 10 & e.

◼ We can solve any logarithm to a different base 

using the equation:

OR
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YE
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Summary

◼ Natural logarithms are logarithms to 
the base e.

◼ They are readily calculated using a 
scientific calculator that has been 
preprogrammed for natural 
logarithms.

◼ We use the properties of logarithms 
to solve equations using natural 
logarithms
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? Ex 13.5 q 19, 27
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Ch. 13.6: Exponential and 

Logarithmic Equations

◼ In the fields of electronics and business, 

we are called upon to solve equations 

containing variable exponents or 

logarithms in some or all of the terms.
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Solving Exponential & Logarithmic 

Equations

Our tools:

1. Converting between exponential form 

and logarithmic forms.

2. The Properties of Logarithms

3. The Identities in Logarithms.

4. Taking the logarithm of both sides.



ln 𝑒𝑛 = 𝑛

log 10𝑛 = 𝑛 10(log 𝑛) = 𝑛

𝑒(ln 𝑛) = 𝑛
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N =   Number at time t

N0 =   Number at time t0
T1/2 =   half life

If a source has a half life of 2000yrs. How many years will it take to decay to 10% 

of its original value?

t = 6,645 yrs
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The Identities in Logarithms

◼ We use the identity: logbb = 1

◼ In common logarithms, this is log 10 = 1.

◼ In natural logarithms, this is ln e = 1.
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Exponential Equations

◼ Example 1:

 Solve for x. 23x-1 = 6

◼ Solution:

 Take the logarithm of both sides.

log (23x-1) = log 6

 Apply the power law of logarithms.               

(3x – 1)log 2 = log 6

 Solve.   x =  1.19 (:to 2 decimal places)    
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Logarithmic Equations

1. We use algebra to isolate the logarithm 

with the unknown in it (x).

2. We convert the logarithmic equation into 

its exponential counterpart.
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Logarithmic Equations

◼ Example 2:

 logx64 = 3

 x3 = 64

 x = 4

◼ Example 3:

 log49 x = 1/2

 491/2 = x

 x = 7
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Logarithmic Equations

◼ Example 4:

 ln x – ln x2 = ln 27

 x = 1/27

◼ Example 5:

 log (x2 – 9) – 1 = log (x + 3)

 x = 13
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Summary

◼ Exponential & logarithmic equations 

are readily solved when we:

1. convert between exponential form and 

logarithmic forms.

2. apply the Properties of Logarithms

3. apply the Identities in Logarithms.

4. in some instances, take the logarithm of 

both sides.
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? Ex 13.6 22, 29
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logbb = 1

log 10 = 1.

ln e = 1.
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