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Chapter 8 Review – LOGARITHMIC FUNCTIONS
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8.4 Logarithmic and Exponential Equations

* When solving a logarithmic equation algebraically, start by applying the laws of logarithms
to express one side or both sides of the equation as a single logarithm.

* Some useful properties are listed below, where ¢, L, R > 0and ¢ # 1.

— If log. L = log, R, then L = R.

— The equation log, L = R can be written with logarithms on both sides of the equation as
log, L = log, c®.

— The equation log, L = R can be written in exponential form as L = c*.

— The logarithm of zero or a negative number is undefined. To identify whether a root is
extraneous, substitute the root into the original equation and check whether all of the
logarithms are defined.

* You can solve an exponential equation algebraically by taking logarithms of both sides of
the equation. If L = R, then log. L = log. R, where ¢, L, R > 0 and ¢ # 1. Then, apply the
power law for logarithms to solve for an unknown.

* You can solve an exponential equation or a logarithmic equation using graphical methods.

* Many real-world situations can be modelled with an exponential or a logarithmic equation.
A general model for many problems involving exponential growth or decay is

Final quantity = initial quantity X (change factor)mmber of changes
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8.1 Understanding Logarithms, pages 260-266

1. Sketch the graph of each logarithmic function. Then, state the domain, range, x-intercept,
and vertical asymptote.

b) y = logs x

2. Write each expression in logarithmic form.
a) 6° =216 b) 29 = 1024

c) 107 = 0.001 d) 5*=125

3. Write each expression in exponential form.
a) log, 81 =4 b) log,s 5 =

c) logl1 =0 d) log,3x-4)=9
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8.2 Transformations of Logarithmic Functions, pages 267-274

4. Identify the transformations in each logarithmic function. State the domain, range, and
intercepts of the graph of each. Round your answers to one decimal place if necessary.

a) y=2log,(x+1) b) y=log,(x-3)+5

5. Write the equation for each of the following transformations to the function y = log x.
Then, state the domain and range of the transformed function.

a) translation 5 units right and 4 units down

b) vertical stretch by a factor of 3, translation 2 units left and 6 units down

¢) horizontal stretch by a factor of %, translation 1 unit up

8.3 Laws of Logarithms, pages 275-281

6. Use the laws of logarithms to evaluate each of the following.
a) log, 9 + log, 4 b) log 2000 - log 2

c) log,,9 + log,2 + log,, 8 d) log, 100 —log, 25 -log, 4

7. Expand each of the following.
a) log; (25x‘ \4/}_3- ) b) log 100X
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8. Write each of the following as a single logarithm. e
a) log, x>’ + log, xy b) log % -log

8.4 Logarithmic and Exponential Equations, pages 282-291

9. Solve. Express each answer as an exact value and as a decimal rounded to two places.

a) 3*= 100 b) 7x-3 = 517
c) 10+ = 5500 d) 55 =2¢4
10. Solve.
a) log,x=7 b) log,(4x +9) =5

¢) log, (6x-3)~log, x =4 d) log; (6x + 2) + log, (x-3) =2
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domain: {x|x >0, x € R};
range: {y | y € R}; x-intercept I;
vertical asymptote x = 0

2. a) log,216=3 b) log, 1024 = 10
¢) log0.001 = -3 d) logs125=x

1
3. a) 3*=28I b) 25’ =5
c) 10°=1 d 2°=3x-4

4. a) vertically stretched by a factor of 2, translated
1 unit left; domain: {x | x > -1, x € R};
range: {y | y € R}; x-intercept: 0; y-intercept: 0

b) translated 3 units right and 5 units up; domain:
{x|x>3,xE€R};range: {y | y ER};
x-intercept: 3.0; no y-intercept

5. a) y=log(x~-5)-4;domain: {x|x>5,xER}:;
range: {y | y € R}

b) y = 3log (x + 2) - 6; domain: {x|x>-2,x ER};
range: {y |y € R}

¢) y=log(3x) + I;domain: {x| x>0, x ER};
range:{y |y € R}

6. a) 2 b) 3 c) 2 d 0
7. a) 2+4log5x+f:}logsy

b) SIogy—Z—%logx

-5
8. a) 3log, xy b) log-=
24 g\[y_s
log 517

9. )log3 ~4.19 b) ‘;(g)g7 +3=62l

log 5500 -1 4log?2
c) g_z—‘*-"l.37 d) m = -3.03
117

10. a) 128 b) -
11. Example: 10°3-%0 = 2
12. a) N =40(2)s b) 18.58 h

c¢) 6.34 h; does not depend on the number of
bacteria present at the beginning

13. a) P = 100(0.6)" b) 21.6%
¢) 9 filters

¢) no solution d) 5
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8.1 Understanding Logarithms
KEY IDEAS

* A logarithm is the exponent to which a fixed base must be raised to obtain a specific value.

Example: 5° = 125. The logarithm of 125 is the exponent that must be applied to base 5 to
obtain 125. In this example, the logarithm is 3: log, 125 = 3.

* Equations in exponential form can be written in logarithmic form and vice versa.
Exponential Form Logarithmic Form
x=c y =log,. x

The inverse of the exponential function y = ¢¥, ¢ > 0, ¢ # 1, is x = ¢ or, in logarithmic
form, y = log, x. Conversely, the inverse of the logarithmic function y = log_ x, ¢ > 0, ¢ # 1,
is x = log_ y or, in exponential form, y = c*.

The graphs of an exponential function and its inverse logarithmic function are reflections
of each other in the line y = x.

For the logarithmic function y = log. x, ¢ >0, ¢ # 1,
— the domain is {x | x > 0, x € R}
—therangeis{y|y € R}

— the x-intercept is 1

— the vertical asymptote is x = 0, or the y-axis

A common logarithm has base 10. It is not necessary to write the base for common logarithms:
log,, x = log x
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8.2 Transformations of Logarithmic Functions

KEY IDEAS

« To represent real-life situations, you may need to transform the basic logarithmic function,
y = log, x, by applying reflections, stretches, and translations. These transformations
should be performed in the same manner as those applied to any other function.

..

« The effects of the parameters a, b, h, and k in y = a log, (b(x — h)) + k on the graph of the
logarithmic function y = log, x are described in the table.

a Vertically stretch by a factor of |a| about the x-axis. Reflect in the x-axis if
a<0.

B Horizontally stretch by a factor of ‘%‘ about the y-axis. Reflect in the y-axis
if b<0.

h Horizontally translate / units.

k Vertically translate k units.

¢ Only parameter / changes the vertical asymptote and the domain. None of the parameters
changes the range.
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8.3 Laws of Logarithms

* Let P be any real number, and M, N, and ¢ be positive real numbers with ¢ # 1. Then, the
following laws of logarithms are valid.

Description

The logarithm of a product of numbers is the
sum of the logarithms of the numbers.

Product log, MN = log, M + log. N

The logarithm of a quotient of numbers is the
Quotient lngA_A{ = log, M —1log, N difference of the logarithms of the dividend
and divisor.

The logarithm of a power of a number is the
exponent times the logarithm of the number.

Power log. M* = Plog. M

» Many quantities in science are measured using a logarithmic scale. Two commonly used
logarithmic scales are the decibel scale and the pH scale.





