The Properties of Exponents can be used to simplify exponential expressions.

For all nonzero real numbers x and y and

Properties of Exponents 2 Algebra Numbers
integers m and n.
To multiply powers with the same base, m .n _.m+n 3 2 342
Product of Powers Property add the exponents. X xN =x 4° .4 - 4 -4
m 7
20 - b m-n 3 7-2 5
Quotient of Powers Property To divide powers with the same base, =X = =3
subtract the exponents. - -2
To raise one power to another, m.n m-n 3.2 3.2
Power of a Power Property FiiGly the exponants. x ) =% 4 ) =4 =
To find the power of a product, m m 2 2 2
Poworof a Product Propexty apply the exponent to each factor. (xy) =%y (3-4) =3 -4
m m 2 2
To find the power of a quotient, X X 3 3
Power of a Quotient Propterty | apply the exponent to the numerator = = — — = —
and denominator. y ym 5 52
n 2
B 1 -2 1
X =] — FT =
A nonzero base raised to the negative X 7
Negative Exponent Property exponent is equal to the reciprocal of
the base raised to the positive exponent. -n b -4 4
X Y 3 2
Y X 2 3
e A nonzero quantity raised to the first 1 1
Ideutity Exporent Property power is equal to itself. x =X 8 =8
A nonzero quantity raised to the zero u} o}
Zero Exponent Property x =1 1257 =1

power is equal to 1.
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Summary of Logarithmic Properties
(for all formulas, x, v, and b, are all > 0, aand b # 1)

Remember, if you multiply inside the parentheses, you
Product Rule: log, (xy)=log, x+lo ' '
rogues Rule gb[ FJ B B:Y add logs on the outside.
Division Rule: log, !ffiw;zlogb x—log, y Remember, if you divide.inside the parentheses, you
Ly subtract logs on the outside.
o Remember, if you raise to a power inside the
Power Rule: log, [xx'g,] =plog, x parentheses, you multiply by that power on the
outside.
log,, x Inx | Remember, put the larger number (argument] on top,
Change of Base Rule: Ing[x:I = % or |UE_»,|:":| :m the smaller (base) on bottom. This is useful for the
B0 calculator if you don’t have the LOGBASE function.

Note that log x and In x are not defined when x is negative or 0.
l. log(AB) = log A+ log B . n(AB)=InA+InB

A
2. log i) =log A —log B 2. In <—> =nA—-InB
S\ B, ' | B
3. log (A?) = plog A 3. n(A?) =pln A
4. log (10*) =z 4, Ine* ==x
5. 108= = 5. 0% =0
In addition, log 1 = 0 because 10° = 1, and In 1 = 0 because ¢" = 1.
Multiplication xMx™ = m™n log(a-b) = log(a) + log(b)
- x™ _ _m-n fay _ _
Division X = x log (b) log(a) - log(b)
One of ﬂ'f‘lel
Exponentiation (x™)" = x™ log(a™) = log(@) proper s
of logs
Zero property x9 =1 log(l) = O
- 1 - 1
Inverse x 1 = v log(x 1) = log (;] = -log(x)




