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The above is an example of an expenential function,

in general an exponential function looks like

fx  ax , where a  0,a ≠ 1

If we invest an amount P in an account that pays interest at the rate of r (proportion) compounded m times a
year then the final amount A after t years is

A  P 1  r
m

mt

Example,

$10000 are invested in an account that pays 9% interest. What will be the final amount after 15 years if
a) the interest is compounded annually
A  100001 . 0915  $36424. 82
b) the interest is compounded semiannually
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A  10000 1  . 09
2

215
 $37453. 18

c) the interest is compounded quarterly
A  10000 1  . 09

4
415

 $38001. 35

d) the interest is compounded monthly
A  10000 1  . 09

12
1215

 $38380. 43

e) the interest is compounded daily (ingnore the leap years)

A  10000 1  . 09
365

36515
 $38567. 84

f) the interest is compounded hourly

10000 1  . 09
365  24

2436515
 $38573. 99

h) the interest is compounded each second

10000 1  . 09
365  24  60  60

36524606015
 $38574. 26

.............

Let us look at the growth of

y  1  1
x

x as x → 

y  1  1
x

x
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gx 1  1
x

x

g

10
100
200
1000



2. 59374246
2. 704813829
2. 711517123
2. 716923932
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In fact
Limx→ 1  1

x
x
 e

e2. 718281828

This transcendetal number e is a good way to model contious growth

fx  ex is called the natural exponential function

#46 on the page 302

500 1  . 18
12

121
 $597. 81
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Note that an exponential function is a 1-1 function and therefore
has inverse

2u 2v u  v

..................

fx 2x

x fx

−5 2−5 1
32

−4 1
16

−3 1
8

−2 1
4

−1 1
2

0 1
1 2
2 4
3 8
4 16
5 32

2x
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Work on the section 4.2 please

Noted that

fx  2x
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f−1 exists and its graph is the reflection of the graph of f by the line y  x
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For
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fx  2x we say that f−1x  log2x

2a  b  log2b  a
24  16 log216  4 log224  4

gx  10x  g−1x  log10x

101 10  log1010  1
102  100  log10102  2

Question:
What is log5125
log5125  log553 3

What is log381
34  81

log334 4

What is log981
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log992 2

Remember that

For a  0

auav auv
au
av  au−v

auv auv

For a  0 a ≠ 1 M  0,N  0

logaMN logaM  logaN
loga

M
N  logaM − logaN

logaMp p logaM

In particular

logaa  1
loga1  0

Two special logarthmic functions are
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y  logex also denoted by y  lnx y is natural log of x

y  log10x also denoted by y  logx y is common log of x

log1010  1
log10100  2

log1050 is somewhere between 1 and 2

log10501. 69897000433601880478626110527550697323181011853789145868957

ln1  0

lne  logee  1
e2. 71828182845904523536028747135266249775724709369995957496697
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lne2 2
e27. 38905609893065022723042746057500781318031557055184732408713

ln20.69314718055994530941723212145817656807550013436025525412068

log55  1
log525  2

log5101. 43067655807339305067010656876396563206979193207976044932198

logaM  lnM
lna logaM  logM

loga

Question?
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log2a  b  2b  a

Solve the equations
1.

log2x  3

23 x
x  8

log2a  b  2b a

2.
Solve log2xx − 2  3

23  xx − 2

xx − 2 23

x2−2x  8

x2−2x − 8  0

x − 4x  2 0  x  −2,x  4
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Substitute back in

Solve log2xx − 2  3

log2−2−2 − 2  3 is true
log244 − 2  3

log28  3 Correct

We can now start working on the Chapter 4 exercises

More Examples:

Examples:
1.
24  16 means log216  4

2.
5−2 1

52 
1
25

means
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log5
1
25  −2

3.
Note that

x y  2x log2y

−3 2−3 1
8 log2

1
8  −3

−2 2−2 1
4 log2

1
4  −2

−1 2−1 1
2 log2

1
2  −1

0 20 1 log21 0

1 21 1 log22 1

2 22 4 log24 2

3 23 8 log28 3

Example 4:

log5625 4

Recall that for a  0 and a ≠ 1

The domain of the function given by y  ax is −, and the range is 0,

Therefore the domain of the function given by y  logax is 0, and the range is −,
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For example, in the picture below,

black graph is that of y  3x and the blue graph is that of y  log3x

3x
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x

y

In the following picture, the black graph is that of y  1
2

x and the blue graph is that of
y  log1/2x . The green one is a graph of y  x

2−x
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..............................

Note again that
If a  0 and a ≠ 1
and M  0 N  0
loga1  0
logaa  1
logaMN logaM  logaN
loga

M
N  logaM − logaN

logaMp p logaM

Examples of the usage of the properties of Logarithms:

To write log abc
b3c4 in terms of loga, logb, logc

recall
I: logMN  logM  logN
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II: log M
N  logM − logN

III: logMp  p logM
One way

log abc
b3c4

 log abc − log b3c4 applied the rule II

logabc1/2 − log b3c4 rewrote it
 1

2 logabc − log b3c4 used III on the first term

 1
2 loga  logb  logc − logb3  logc4 used I on the second term

 1
2 loga  1

2 logb  1
2 logc − logb3 − logc4 expanded

 1
2 loga  1

2 logb  1
2 logc − 3 logb − 4 logc used III

 1
2 loga  1

2 logb − 3 logb  1
2 logc − 4 logc

 1
2 loga − 5

2 logb − 7
2 logc

...................

More examples of solving equations involving logs
I: logMN  logM  logN
II: log M

N  logM − logN

III: logMp  p logM

Example 1:
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Solve
log5x − 4  log3  logx − 1
log5x − 4  log3x − 1 using I
5x − 4  3x − 1 because log is 1-1
5x − 4  3x − 3
5x − 3x  −3  4
2x  1
x  1

2

another example

solve

log2x − 3 log2  logx − 1
log2x − 3 log2x − 1
2x − 3  2x − 1
2x − 3  2x − 2
2x − 2x  −2  3
0  1 BAD STATEMENT
No solution

Example 2:

Solve

log3x − 7 log1  logx − 2
log3x − 7  log1x − 2
log3x − 7 logx − 2
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3x − 7  x − 2
3x − x  7 − 2
2x  5
2x
2  5

2
x  5

2

or could note log1  0 and do it with shorter # of steps.

Check:
log 3 5

2 − 7  log1  log 5
2 − 2

Example 3:

Solve

253x1 82x

523x1 232x

ln523x1 ln232x
23x  1 ln5  6x ln2
6x ln5  2 ln5  6x ln2
6x ln5 − 6x ln2  −2 ln5
6 ln5 − 6 ln2x  −2 ln5
x  − 2 ln5

6 ln5 − 6 ln2

To solve
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log3x − 1 log3x  2 2
log3x − 1x  2 2 log3M  log3N  log3MN

x − 1x  2 32

x2−x − 2  9
x2−x − 2 − 9  0
x2−x − 11  0

x 
1  −12 − 41−11

2  1

x  1  1  44
2

x 1  45
2

Proposed solutions are

1 − 45
2 , 1  45

2

try these back in the original equation

log3
1 − 45

2 − 1  log3
1 − 45

2  2  2 is false, 1 − 45
2 − 1 is not even in the domain of log3t
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log3
1  45

2 − 1  log3
1  45

2  2  2

log3
1  45

2 − 1 1  45
2  2  2

Note that

1  45
2 − 1 1  45

2  2  3 5 10

log3
1  45

2 − 1 1  45
2  2

log3 3 5  10
log3 3 5  10
log3 3 5  2 5 5
log3 3  2 5 5

log3 3  2 5 5  2

will mean
3  2 5 5  32

3  2 5 5  9 is FALSE
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No solution

Example:

Find the inverse of the function

fx 5  3x−2

y  5  3x−2

x  y

x  5  3y−2

To solve for y

x  5  3y−2

5  3y x  2
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3y x  2
5

log33y log3
x  2

5

y  log3
x  2

5

f−1x log3
x  2

5

fx 5  3x−2
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