Section 9 — 5A: Properties of Logarithms
Express as the sum, difference and/or product

Use the following Property of Logarithmic Functions

log;, (x*y) =log,(x) +1og,(y)

to express the single log function as the sum of logarithms

Example 1 Example 2 Example 3
log,(x*y) log, (5¢ x) log,(2¢x*w)
can be expressed as can be expressed as can be expressed as
the sum the sum the sum
=log, (x) +log,(y) =log,(5) +log, (x) =log,(2) + log,(x) + log, ()

Use the following Property of Logarithmic Functions

10gb(§) =log, (x) —log,(y)

to express the single log function as the difference of logarithms

Example 4 Example 5 Example 6
2 1
logb(—) logs(l) ln(x+ )
X 3 y
can be expressed as the can be expressed as the can be expressed as the
difference difference difference
=log,(2) -log,(x) =logs(y)-log,(3) =In(x+1)-In(y)
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Use the following Property of Logarithmic Functions

log, (x)" = a*log,(x)

to express the single log function as the product of logarithms

Example 7 Example 8 Example 9
log x° In(x —1)3 log(2x + 3)5
can be expressed as can be expressed as can be expressed as
the product the product the product
=5¢log,(x) =3eln(x-1) =5log(2x + 3)
Note: In(x -1) is log, (x -1) Note: The base is 10

Use the Properties of Logarithmic Functions to express each single log function as the

sum, difference and/or product

Example 10
log; (x2y3) use: log,(x*y) =log,(x) +log,(y)

log, (xz) + log3(y3) use: log,(x)" = a*log,(x)

=2log; (x) + 3logs(y)

Example 11

log; (xS-\I)T) use: log,(x*y) =log,(x) +log,(y)
log, (xz) + 10g3(yl/2) use: log,(x)" = a*log,(x)

1
=5 logs (x)+ 510g3(y)
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Example 12

log, (81x5) use: log,(x*y)=1log,(x)+log,(y)
log,, (81)+ logb(xs) Note: 61 = 3*

log,, (34) + logb(xs) use: log,(x)* =a*log,(x)

= 4log, (3)+5logy(x)

Example 13

2
x x
log, (y_3) use: log, (;) =log, (x) —log, (y)

log,, (xz) —logb(y3) use: log,(x)" =a<*log,(x)

2log;, (x)-3log, ()

Example 14
7
log, (25 - ) use: logb(ﬁ) = log, (x) - log,()
y y
log, (25x7)—logb(-\/)_/) use: log,(x*y)=log,(x)+log,(y)

log,, (25) + log,, (x7)—10gb(—\/)_7) Note: 25=5" and +fy =y'P

log,, (52)+10gb (x7)—logb(y1/2) use: log,(x)* = aslog,(x)

1
=2log, (5)+7log (x) - Slog, ()
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