
Properties of Logarithms

Product Rule:
logb(A ·B) = logb(A) + logb(B)

Quotient Rule:

logb

⇣A
B

⌘
= logb(A)� logb(B)

Power Rule:
logb(A

c) = c logb(A)

Example. Simplify log
�
53
�
.

Example. Evaluate log2
�
83
�
.

Example. Evaluate log3

⇣
81
9

⌘
.

1

-> x*yB = X

A+B

-> y
-> (xv)" = y

*

&

log (53) = 3 . log (5)

log, (83)
= 3 logz (8) = 3 . 3 = 9

= logz(9) = 2

OR

= logy(81) - logy(9)
= 4 - 2 = 2



Example. Expand log
⇣
x2

y3

⌘
.

Example. Combine log3(15)� log3(40) + log3(72) into a single logarithm and simplify.

2

log (*) = log(xi) - log(y3)

= 2log(x) - Blog (y)

= logz( + logg (72)

= logz) 157)

= logy (27)

= 3



Change of Base Formula: For any positive A and bases b, c > 0 (with b 6= 1 and c 6= 1),

logb(A) =
logc(A)

logc(b)

Example. Simplify log5(14) using base 10 and base e.

Example. Evaluate log2(64
3) without directly computing 643.

Example. Expand log
�p

x2 + 2
�
.

3

logg (14)=Og

logg (14) =InCly

log = (643) = blogz
(64) = logz((243)

= 3 logz (84)
= logz (218)OR

= Glogz (8) -
= 18 logz(2)

= 6 . 3

= 18 . I
= 18

= 18

log() = log ((x2+2)2) = = log(x2 + 2)



Example. Expand the logarithm:

log
⇣x3py

(z2)3

⌘
.

Example. Combine and simplify the following expression into a single logarithm:

2 log(x) � 1
2 log(y) + log(5).

Example. Evaluate the expression:

log2

⇣
163

82

⌘
.

4

log) X3y") = log(xy"2) -log
= log(x3) + log(y(2)

- log(z))

= blog(x) + Elog(y) - Glog(z)

log(x2) - logly "n) + log(s) = log ( ** ) + log(s)
= log (5)
= log (*)

logy (13) - log >
(84)

310gz (16) - 2logz (8)

3 . 4 - 2 . 3

12-6

C


