Precalcudusy UL 4 Notes—Evaluating using Propertiey of Logarithumy

> Logarithmic functions are inverses BASIC FUNCTION The Natural Logarithmic

of e&x ReNe nha \ functions. Function

f) =1Inx

Domain: (0,%)

Range: All reals

] TG NS RS Continuous on (0.¢)
increasing on (0.%)

No symmetry

Not bounded above or below
Na local extrema

[-2. 6] by [-3, 3} No horizontal asymptotes
Vertical asymptote: x = 0
End behavior: limlnx = =

yy

Ex1) Describe how to transform the graph of y =/nx grj/ = log x into the graph of the given function.

Then sketch the given function. \h —1{(x=3)
nl-xt3
(a) gx)=1In(x+2) () Ax)=1In 3 -x) (¢) g(x)=3log x (d) A(x)=1+log x
" B , . ot
el 2 right3 , TR over yAKe, vev bl Styetdh #7 wp )
[ & 'y \ A L
t SE
S = L= i ] N i . :£<9'
> > - i {.ry
1 1 P
1 i
» EEEEEE

| CHANGING BETWEEN EXPONENTIAL & LOGARITHMIC FORM |

Ifx>0,b>0,&b#1,theny = [0g pX if and only if x = b”
Ex2) Write each of the following in logarithmic or exponential form:

Log Form Exp Form Exp Form Log Form

3
a) log28=73 > A - ?) e) 52=25
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b)logn3="% > T3=3 f)9%=3 5> lon 2%
<1 %7
c) log 16 =4 e(iz = b g) (Vayi=64 >
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d) logas 125 = % > 43\57-: \2-5 h) 64716 =1,
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» Logarithms with base 10 are called (o v\ weo v . logs & are written without a base.

» Logarithms with base ¢ are called Natuova | logs & are written with “LN” instead of log

Basic Properties of Logarithms Ex3) Evaluate each of the following logs:

P

‘w” For0<b+#1.x>0, and any real number y, -
- . _ _ O ‘. H
y »log;, | = 0 because b = 1. (a) logs 125 i (b) logz 1 L (¢) logg 9

s logy, b = | because b! = b, 51:;’:7\ %S 7 "= ! & qx ; -
* log, bY = y because bY = bY, (@ 175 = l © 10gg 2= _55 ) 10g4 64 —A'.
* b8 = x because log, X = log, x. ‘ : 8 h :52) (l 5(: Zas S L
® log; V5= "d Moy 125=735  x-3
3§37 G125 <z oo
When in this form log , x ASK YOURSELF “b to'what power equals X" 5.
Exd4) Evaluate each of the following:

\ 4
(a) 1og100—9\7 (bylog 310 = S () Iogﬁ— -3 (d) 1066 = ¢ )
R eusd PO |
W= 100 \0™= 2N 0* =
Ex5) Solve the simple logarithmic equations below by changing them to exponential form:
(a)logx=3 b1 ogzx 5
107X A=
X = 1000 X = 5 2
Ex6) Evaluate each of the following:
\ a—— H
@ InJe = 2 by es=_ D ©et= 1
- L 7 A S
e’'=ye cr=e
Properties of Logarithms Ex7) Expand each of the following:
Let b, R, and S be positive real numbers with b # 1 x2 +5
s Product rule:  log, (RS) = log, R + log,, § (a) log (8xy%) (b) in
* Quotient rule: log,,% =log, R — log, § L|
* Power rule: log, R = clog, R (a) \mg + k’,ux -+ [Gﬂ U = ‘C)(‘ SS + \OC\ X -t L'* i Y
Change-of-Base Formula for Logarithms i J (7 7 7

For positive real numbers a, b, and x witha # 1 and b # 1,

2
logex (b) ln ‘ "5\ — lmx zl‘n(x +§>"—-lv\x

log, v =

2o b’
log < ‘ 2
Ex8) Condense the following logarithmic expression: mx®>—2n(xy)= ‘nx - 1In ( (J> =
(22 )2 [ X
i X2/ ‘V\ 0>
Ex9) Given that /n 5 = a & In 7= b determine each of the following: ~ o
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a) /n35=Qi£ b) In (5/7):M ¢) In 175 = ZaH, d)logsT= A e)logs=_ b Dlogsi75="
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