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Rules and Properties of Exponents:
Let aand b € R represent bases, and let m, n, and p € R represent exponents, then:

1. Adding exponents 5. Negative exponents
m n __ m+in
a"a =a am=—
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Ex:w™ = —
2. Subtracting exponents W
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3. Multiplying exponents .
(am)n — amn (a)—n (b)
b a

Ex: (Ww?*)3 = w@0)B) = 6%
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4. Distributing exponents

n — npn
(ab) a'b 6. Zero exponents
0 _
Ex: (3y)® = 33y3 = 27y3 a=1a+0
(@™b™)P = q™mPp"P Ex:27° =1

h® =1

Ex: (32r4)2 = 30@,®®

_ 34,8 — g1,8 7. Same base

a =a™ thenn =m

(E)nza_n Ex: 2¥ = 2% thenx = 2
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Rules and Properties of Logarithms

Ifb=1,M,and N € R*, and x, y, and P € R, then:

1. log, y = xis equivalent to b* = y

Ex: log, 32 = 5 is equivalent to

25=32
Log, 64 = x is equivalent to
4* = 64
2. logp,1=0
Ex:log, 1 =0
log, 1=0
3. logy,b=1
Ex:log;3 =1
log, x =1

4. log,x =1Inx

Ex:log,3 =1n3

5. log, b* = x
Ex: log, 4% =2
log, e* =u

6. bl°gr* = x

Ex: 1008107y — 7y
qlogq3 =3
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7. Iflogyx =log,y thenx =1y

Ex: Iflog, z =log, g thenz =g
If log3 =logx then3 =x

8. Product Rule

log, MN = log, M + log, N

Ex: logs(5k) = logs 5 + logs k
log, x +log, y = log, xy

9. Quotient Rule

M
logbﬁ = log, M —log, N

Ex: l0%310% = logyoy —logyoz

10. Power Rule
log, M* = P-log, M

Ex: log(xy)? = 2logxy
log(5¢)3* = 3x1log(5q)

log(vz?) = logv + log z?¥
=logv + 2ylogz

11. Change-of-Base Theorem
log, x

log, b

log, x =

logi07

log105
lo X = Inx
82 " In2

Ex: logs 7 =
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