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Important Concepts

• Exponential Functions

• Logarithmic Functions

ax = y , loga y = x

aloga x = x , loga(a
x
) = x

logA+ logB = logAB , logA� logB = log

✓
A
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◆
, B logA = logAB

y = a(1 + r)x “Periodic growth”

y = aekx “Continuous growth”
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Another way to think of converting between logarithms and

exponential functions

onewaym a't y logay EX 4 7
1 411 10947

Ey 42 9 Xlogy7T
Fxx ra
X 3 CI log 7
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1 1 27

ln p x 27

logaa X a
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Example 1. Solve for x .

(a) 5
x
= 15

(c) log2(x) = �3

(b) log(3x + 1) = 1

(d) 4
2x�3

= 44
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Example 2. Simplify to a single logarithm using logarithm properties.

(a) log(x)� 1

2
log(y) + 3 log(z) (b) 2 log(x) +

1

3
log(y)� log(z)

number denominjnumerater Thymyarown

logx logly 110963 log E 1 logly s

109210GHz1109123 1og x2yY3 loge

1091 43 4oglT
loshtlogB logfn.by

loglXyTfi
ii iii iiIfFi
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Example 3. Use logarithm properties to expand each expression.

(a) log

✓
x15y13

z19

◆
(b) log

✓
xp

1� x2

◆ Tty bonyour
own frabit

log1 1553 logG9 logx log

loglxlsltloglybl log.lt logy log l XT

I 15logxtblogy 19logz llogx flogcl x7

fi 1BlogA logAB
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Example 4. The population of Algeria was 34.9 million in 2009 and has

been growing by 1.5% each year. If this trend continues, when will the

population exceed 45 million?

X yearssince2009

y pantry a 34.9 millions

inhilanunt
r 0.015

rate 45 34.911.0157

simians ii O.si a i iiEi inpcxt

34.9110151 xlnll.us lnfYyTg

steps Answerthe9mm lnlYyg
set plxl 45 Fi

_170,718
120267
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Example 5. If $1000 is invested in an account earning 3% compounded

monthly, how long will it take the account to grow in value to $1500?

y alHr X Months Thymyurumfe
a 1000 a fewminutes
0.03

PIX _100011.031

1500 100011.037

11.037 _to
y

x lnl 1 13.7
bull03

lnll.rs lnlFo 1klnli.is luffo Ibetuenbardmmin
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Example 6. A scientist begins with 100 mg of a radioactive substance.

After 6 days it has decayed to 60 mg. How long after the process began

will it take to decay to 10 mg?

yeae
00 191 100 hf
days

panto
PIN looe µ µoeh
X 6 PIX 60

60 100e soluefrklnlehYIxfhftollnlbolxln.to

behoeen27h28days_
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Example 7. Sketch the graph of f (x) = log3(x + 4) using

transformations. I
left4Units
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Example 8. Sketch the graph of f (x) = log2(�x + 1) using

transformations.


