Logarithms (Log Means “FIND THE EXPONENT”)

Logs cause headaches. I have to admit it. Students find logs hard. Why? I think in part
it’s because of the word “log”. It seems to have no connection with what it represents in

math. Then again, students seem to find exponents easy. So when you see “log”, think,
even read, “FIND THE EXPONENT!”

For example, log,16:
Find the exponent you need with base 2 to get a value of 16. Hmm...2 times 2 times 2 times 2...FOUR!

You see, that's not so hard! It's not like beating your head against a log. Sorry. Here are the rules.

log, (xy)=log, x+log,y log, [ij =log, x—log,y  log, (xy j =ylog, x

log,1=0 log,a=1 log, a =21 loga(ax) =X

DON'T confuse log, (xy) with (log, x)”. For example,
log, (43) = log, ((22 )3) = log, (26) =6 while (log, 4)3 = log, (22 ) ‘log, (22 ) -log, (22) =2’ =8.

1
8% andin particular, log, b = !

log, a log, a
Special bases: logx MEANS log,, x Inx MEANS log x

Change of base formula: log x =

Example 1) Evaluate: (a) log1000 (b) log2% (©) 10g3(274) (d) (log3 27)4
Solution (a) logl1000 =3  (b) logZ% =—4  (0) log,(27*) =4(3) =12 (d) (log,27)' =3* =81

3.4

Example 2) Expand using properties of logs: (a) log, (x 4 j (b) log((x2 +y7)(x* - yz))
z
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3.4
Solution (a) log, [%} =3log, x+4log, y—S5log, z
(b) log((x* +3*)(x* = »%)) =log(x* +y*)+log(x’ = %) = log(x* +y*)+log(x— y)+log(x + y)

Example 3) Change log,x to log base 4, log base 10, and log base e.
log,x logx Inx

Solution log,x = = =
log,9 log9 In9
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Two for you.
1/2
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I)(a) Expand using properties of logs: log(afzb\/z ) (Hint: rewrite Jease )

(b) Combine using properties of logs: 3Inx—4Iny+1 (Hint: use 1= Ine.)
2) Change loge (thatis log,, e) to base e.
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Answers 1)(a) —6loga+3logb+§logc (b) In| — 2) loge:L
2 y In10
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