Properties of Logarithms Expansion

If the base and argument of a log are the same,
then:

logy (D) =1

So,log, 2 =1, logc5=1, logl0=1, Ine=1



The argument of a log must be positive (not negative,
not zero).

What are all the possible values of x in the equation:
logg(x — 8)?

The argument must be positive:
Xx—8>0
X>8

What are all the possible values of x in the equation:
In(3 + x2)?

The argument must be positive:

Since x is being squared, 3 + x? is always positive.

x can be all real numbers: (-00,00)



If you are asked to expand a log, then you are
supposed to use log rules to take a single log with a
complicated argument and write multiple logs with

simple arguments.

Multiplication rule:
log,(m *n) = log, m + log, n



Proof of the multiplication rule:

Given: x™ = A, thenlog,(4) = m
Given: x" = B, thenlog,(B) = n
Given: xY = A * B, thenlog,(A*B) =p

Because xP = A * B, we also have xP = x™ % x"
by substitution.

By exponent laws: x? = x™ % x™ — xP = x™*
Because xP = x™*™ has equal bases, it also has
equal exponents: p=m + n.

By substitution: log,. (A * B) = log,(A) + log,.(B)

n



Expand:
log,(4x)

log,(4) + logz(x)
In(3xy)

In(3) + In(x) + In(y)

log:(23x)

logs(23) + logs(x)



Expand:
logs(5%) loge(5-5-5)

loge(5) +loge(5) + loge(5)

3log¢(5)

log(x*)  log(x-x-x-x)

log(x) + log(x) + log(x) + log(x)

41og(x)



Exponent rule:
log,(m”) = plogym
Expand:

log, (y'4)
12log, (y)

In(3x>)
In(3) + In(x>)
In(3) + 5In(x)
log4(7x?y>z)
log4(7) +log,(x?) +log,(y?) + log,(2)
logs(7) + 2logs(x) + 3log,(y) + logs(2)



Expand:

o, (3
O —
83 y

logz (xy™")
logs(x) +logz(y™1)
logz(x) —logs(y)

1
]
085 (\/}*y2>

logs(x~1/2 x y~2)
logs(x71/2) + logs(y~2)
—1/2logs(x) — 2logs(y)




Expand:

3x4\
10g3 7

log(3x*z~1)3

log(33x1%z73)

log(33) + log(x1?) + log(z73)
log(27) + 121log(x) — 31og(z)



Expand:
log=(5+ x)

It’s a trap! You cannot expand addition or
subtraction in the argument.



