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Graph the following transformations of the function y = logsg x on the coordinate planes. Determine the
domain, range, and asymptotes of each transformation. Describe the transformations.

5) y=logisx—6

Domain:
Range:
Asymptotes:
Description:

6) y = -logao (x + 2) 7) vy = logig 2x
Domain: Domain:
Range: Range:
Asymptotes: Asymptotes:
Description: Description:
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Day #: Common Logs: Introduction to Solving Equations and Word Problems

I3

Warm-up: Key Features of Logarithmic Functions
Graph the following function. Identify the domain, range, asymptotes, and transformations of the parent function

y=log Fgﬁx ~iF1) =2
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Express each of the numbers below as accurately as possible as a power of 10, You can find exact values for
some of the required exponents by thinking about the meanings of positive and negative exponents. Others
might require some calculator exploration of ordered pairs that satisfy the exponential equationy = 10%

b. 10,000 b4 c. 1,000,600
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Day 13 Notes Part 1 Common Logs: Solving Equations and Word Problems ‘“j
Common Logarithms
We have aiready discussed Jogarithms in the previous lesson, but in this lesson we wili solve exponent problems
which focus on a base of 10. When we solve logarithmic problems in base 10, we call them common logarithms,
SEEpS
The definition of common logarithms is usually expressed as: g%&v‘%"""i"’? bﬂ&%’g
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Logio a is pronounced "log base 10 of a. Because base 10 logarithms are so commonly used, logio a is of ten written
as log a. Most caleulators have a built-in log function that automatically finds the required exponent value. '

1) _Yse your caleulator to find the following logarithms. Then compare the results with your work on Problem 1.

a log 100 = 5 b. log 10,000 = 4 c. log 1,000,000 = {,
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2) What do your results from Problem § (especially Parts e and g) suggest about the kinds of numbers that have
logarithms? See if you can explain your answer by using the connection between logarithms and the exponential

functiony = 107
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Summaorize the Mathematics

A)  How would you explain to someone who did not know about logarithms what the expression log y = x
tells us about the numbers x and y? WA L
{0 W0 shase y X TS expoed Ty
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B) What car be said about the value of /og y in each case below? Give brief justifications of your answers.
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Use your understanding of the relationship between logarithms and exponents to help complete these tasks.

ferstanding’

a. Find these common (base 10) logarithms without using a calculator.

i. log 1,000 =X ii. tog 0.001 = % iii. log 10°% =%
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b. Use the functiony = 107, but not the logarithm key of your calculator te estimate each of these logarithms to
the nearest tenth. Explain how you arrived at your answers.

. log 75 = * i. log 750 = iii. log7.5 =%
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‘ Day 13 Notes Part 2 Comimon Logs: Solving for Expenents and Word Problems

Enves’riga‘rion 2: Solving for Exponents !
Logarithms can be used to find exponents that solve equations like 10" = 9.5, For this reasen, they are an invaluable
tool in answering questions about exponential growth and decay. For example, the world population is currently
about 6.2 billion and growing exponentially at a rate of about 1.14% per year. To find the time when this popuiation
is likely to double, you need to solve the equation

6.2(1.0114)' = 12.4, or (1.0114) = 2
As you work on the problems of this investigation, look for ways to answer this question:
How can common logarithms help in finding soiutions of exponential equations?
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W{@quwalenf expression with base 10, You will learn how to do this aftfer future work with logarithms. The next
N ﬁi“rhree problems ask you to use what you already know about solving expenential equations with base 10 to solve
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2) If a scientist counts 5O bacteria in an experimental culture and observes that one hour later the count is
up to 100 bacteria, the function P(t) = 50(10%°") provides an exponential growth model that matches these data

points.
a. Explain how you can sure that P(0) = 50.
Pey= S 0(i0° ‘)
pey=50 (0"

b.Show that P(1) ~ 100. 0
| Py =50 (10 3
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c.Use the given function to estimate the time when the bacteria population would be expected to reach

1,000,000, Explain how to find this fime in two ways - ohe by numemcal or graphic estimation and the (\ e
g e ,f cj'““=_
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3) The worid popuichon in 2005 was 6.2 billion and growing expomln’rm!iy at d/c're\ 14% per year. The . P
function P(+) = 6.2(10%°%") provides a goed model for the populaticn growth pattern. G 0 o
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¢. Find the time when world population would be expected to reach 10 billion if growth continues af
the same exponential rate. Explain how to find this time in two ways - one by numerical or graphlc
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CHECK YOUR UNDERSTANDING: E?j ah(e) /
Use logarithms and other aigebraic me‘thoé\s"trs S needed to complete the following tasks.
a. Solve these equations.

x 2 L €3 o Kloho = %«w e T e
L. §§§) :25_9” { {“,‘;f = ﬂw{ O /}\ T ;* i ( L9y i{
A - Y A Cpy FACN g Q,, st _;
flog 10" =loq 10 ¥ lge I
R :n;q T R R e ’}x . .
II.  4(10)> = 40 (o =17y “i(m - HO %%w = ;10
e e g ; Y s S i /
“ Li v K { y {j ‘@\..m L\\ a,_% /‘f i{”%\‘s}ﬁ {a j
) i h - {:} i . B e
ey - | Lm“} =0/ WX
TTI. e MU
IvV.

. w}{,c 1() Q i F 3

g v W“; :
S, Lodige 3 fae ﬁfilég + %
" b. The population of the United States in 2006 was about 300 h’H“IOﬂ and growing exponem‘sal‘l gx“r a rate of
about 0.7% per year. If that growth rate continues, the population of the country in year 2006 + t will be
given by the function P(t) = 300(10%°%"), According to that population model, when is the U.S. population

predicted to reach 400 million? Check the reasonableness of your answer with a Table ora gmph of P(’r)
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F Day 14: Wrap-Up Review

Day 14 Warm-up:

1. You have inherited land that was purchased for $30,000 in 1960. The value of the land
increased by approximately 5% each year. Write a function describing the value of the land as
a function of time (let time be years after 1960).

a.) Write an explicit equation to model the relationship:

b.) Write a recursive (Now-Next) equation to model the relationship:

c.) What was the value of the land in 20117

d.) In what year will the land be worth $50,000?




