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et
Precalc Ch. 3 Day 2: Properties of Natural Logs
Obj:

e To convert exponential & natural logarithmic functions

e To apply properties of logarithms to expand and condense

expressions
Hwk: Ch 3. Day 1 HW WS
Major Assessment Thursday/Friday June 6/7

Do Now: Read the example in the box, then complete #1 & 2 below

Natural
Logs: If y=e”, then x=log,y — x=Iny

=9
In9=x — log,9%x

-
base exponent

1) Rewrite in exponential form:

P ) 7
a. log.12= x b. In12 = x c.In2.781 = 1
X g il R
Ll eX=12 e' v 2,73
2) Rewrite in natural log form:
a. e®= x b. e'~ 2.781 c.e=1
|ogeX:8 l0ge 2,78 <1 108! =X
InX =8 In 2.781 < 1 Int =X
Class Notes: X Can Yo
Properties of Natural Logarithms: _
1. In1=0 becausee’=1 These
2. Ine=1because e’ =e | properties
3. Ine*= x and e'"" =X (Inverse Prop.) also work for
4

. It IHX = Iny then x = Y (One-to-One Prop.) & base 10 (IOg)
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Ex. 1) Apply ‘rheper"ries of logs to simplify:
Y

1
: | 3 = b. In8 -
° ncifmo;nh ef\;\ 8
eX-e"3 maith
c.15In1=x Xz d 3-lhe=x e*=ze
N - X =1
X=0
|5(O) =|D S=\1=|2
e. 5+Inl=x eX=) f. "
X=0 V march
5+0 =|5 = |7
g. Inee'+lr}!e7—lgeSx h. e+ e®
mgitzh
=1 +9~5X%
= |&-5SX l -l—g:z I
Class Notes: |
Ex.2) DESCRIBE how to simplify each:
5
a, 22 b. §_3 - (25)3
¥ bas¢s maitth
% Add exporents X Subiact ¥ Mmultply
ExXponents exponents
Apply your “rules” to simplify:
PPY): o P5x3’2 7 —
d. (-3ab’)(4ab”) . (7) = (5>( ) ¥ (2xy3) "
- 2,2 s S
ol il - =|a5 x” s
= | XY

Reminder - logarithms are EXPONENTS, so the rules for exponents
apply to logarithms - just in different forms:
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*Note: We will focus on natural Logarithms today

Properties of Logarithms [and Natural Logarithms]:
1. Product:  loge(uv) = logqu + logev

: u u
2. Quotient: Iogcgzlogau-logav In;=|nu -Inv
3. Power: logau" = n logau

Inu"=nlnu

In(uv) = lnu+Inv

where a pos., a z 1, n a real number, u & v pos. real #s
Ex. 3) Use the properties of logs to rewrite and simplify each
expression.

a. Inloo — |ﬁlCD"lne

6 A
fr b |n_2 = In G6-Ine
= matzh € = In¢ -zhruét_zr
=[In160- | =|In¢ - 2
c. In(5e3] d. ln[3242
e
= Ins+Ine® @ Ins+Ine =In3+ine"
Ny 3 g Ins+ 2In€ = In3+ 4In€
= [/ns e +30) = |
Check! Is everything simplified asmuch as possible?
Rewriting Logarithmic Expressions - Condensing and Expanding
Ex. 4) Use the properties of logs to expand the expression as a
sum, difference, and/or constant multiple of logs
a.(_l\n\ 3x%y b. Ins:/-;1
=In 3+ Tnx? +Iny . Ing+Tne 2= Ine-Ini
={in3+2Ipx +/ny = /né’-f-'z"/b)("’l“o
1 %
. Ioge(esl d. Inyx?(x+2) = In (x*(x42)
=Int-ne?
= 0-3Iné =

P
3 Inx*+ Tin(x+2)
- 3“) =3 )ng-{-i}h()ﬂ-ﬂ-)
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Ex. 5) Condense the expression to the log of a smglg_g:n\hty
~— ¥
a. 4In(x-4) - 2@ b. —lnx + Bln(x - 3)

= In (x”’)(x 3)7
= n (% (%-3)5)

In X-a)!
x?.

1 A
c. g[logex + log,(x-2)]

S )
d. 2In8-5In(m -4)
\ v/
= in( x ¥ ex-21")

8%
" ma®
- 5 -
= In& X (x-2) ok [, <4
= |n & x2-2x (m-9)°
Closure:
Condense Expand:
v N J
3|o/g?+ 4log,y - 4log,z In 4z+1
S W
In X' y? Inlyx+ ) = InG
2_'-/

FInc4x+) — InC

If time:

Find the exact value of each expression WITHOUT a calculator
a. log,%e

b. Ine!?+Ine!®
)
= In CVS- = In Cnes
c ! ez7
- [x = 1In
= S e

27
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et

Homework: Ch. 3 Day 2: Properties of Natural Logs

In Exercises 23-28, use the properties of logarithms to
rewrite and simplify the logarithmic expression.

2
27. In(5¢5) 28. ln% - Int-Ine
Ins +Ine® = [Ins+¢ “ - Inc-z2ine = |In¢t-2
)

In Exercises 29—44, find the exact value of the logarithmic

expression without using a calculator. (If this is not possible,
state the reason.)

37. mne*’ = | 4,5 38. 3lnce" = 3(4) =|12
(o
39 InL':Inl—In e”2 40. n Y& = -‘-7\3 = 3] _
e L ot gline 3 Ine =3()
= O ‘i = -é: - —2
41. Ine? + Inéd 42. 21ne® — In €’
[ c (4 [+
= a+s =|7 =20)-5 = 12-5 = |7

In Exercises 45-66, use the properties of logarithms to

expand the expression as a sum, difference, and/or constant
multiple of logarithms. (Assume all variables are positive.)

e (\\/ - /\l/3
45. In 4x 51.InJz =ln2™ 52.m¥% = In+
In +/nx T hz = é-)n-(
58. In ———
53. In xyz? 9%. 1N NS
Inx+Iny+ 2In2 ING-% In(x%+1) [TURN THE PAGE

Boon
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Inx " Iny"

59. In ;/E
Y

ZinX -3 iny

60. In

—
-

o

X

= * )n(:z) ”‘(; z)

'.'J

InX-21ny

In Exercises 67-84, condense the expression to the logarithm
of a single quantity.

67. In2 + Inx
In(2x)

Y
76. 2In8 + 51n(z
Ing %+ In (2-4)

68. Iny + Int

In ly¢)

~infod ¢ 2-4) %]

+ 1) + In(x = 1)]

79. Inx — [In(x
In _X____
(Xt Mx—n

In

X
X2-1

80. 4n s + In(z + 5] — 2Tz - 5) >

In Z'(24s)7

( 2-s)*
Sketch the following:
(x)=2In(3x£6) PIX) = Ink t
2 In(3(x+2)) 2 eV=x
Transformation ) G
X-2|%x| XY ] 2)
Domain: \ I o)
Range: 9 |27 2 /. :
(- 00,00) 2 |
Xx-int: )
(-1,7,0) ¥ HoRi2 Compress
int: fAcrC of V3
y-int: :
¥ ShiéT 2 e+t "
. X Vertical Swett
ASYmP'fOTe- X‘_' -Z mcnr 0*2 ’
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