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|E| log/la*) =x foreveryx € R
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E Theorem If a = 1, the function f(x) = log,x is a one-to-one, continuous,
increasing function with domain (0, =) and range . If x, v > 0 and r is any re)al
number, then V% = X%

1. log,(xy) = log,x + log, v /@,,\ (5‘ \&3 = LA+ M (5

2, lﬂgu(_t) = lﬂg“x - l{}g”}‘ = /&‘(g) + /@“‘( X1>
.“

3. log, (x") = rlog, x
. 2\ o, G = (xe3)
~++ 3
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9-12 Use the properties of logarithms to expand the quantity.
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13-18 Express the quantity as a single logarithm.
13. 2Inx + 3lny — Inz 2
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3-8 Find the exact value of each expression. N _
s7) =
| S (5= 2
3. (a) logs125 (b) loga(3;) (
— 4 —
4. (a) In(1/¢) (b) logiy+/10 /0071 Cq?): /007? (3’3 >
5. (a) ¢"*? (b) log 0.0001 ( 5> __3
6. (a) log, 5 2.25 (b) logs 4 — logs 500 = Mg, L3
1. (a) log-6 — log, 15 + log, 20
(b) logs 100 — log; 18 — log; 50
B (a) e *? (b) In(Ine™")
2.(57)
Q =37 F
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E If a = 1, then 2 }(p&'\a-?/wl‘\d-/o";/\ow‘h

lim log, x = = and lim log, x = —
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log,x = Inx

|E| Inx=y << e =ux

El Inle*) = x xER

e =x x>=0

This second piece of equation 6 is how we bootstrap to derivatives of exponential functions, whose
base is NOT the natural base, e.
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Ine = 1 Duh.

Change of Base Formula For any positive number a (a # 1), we have

log,x = llnx /ﬁ"jmx
na ox
tj z /@jaX /7//‘70(&/' Caﬂq,ﬂq/a)
9 Joga x o oo !
Al =3 '
P
ya (o :,&(x)
A 2) = &)
SN &)
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lim Inx = = lim Inx = —=

X—>0 r—=l)

This is just a specific case of equation 4, since e > 1.
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For future reference, an increasing power function will eventually out-grow an increasing log function.
Here we're talking about bases for the log function that are greater than 1. If the base is between 0 and 1
then the log function is a decreasing function.

. Inx
Iim——=1(
X—s _1"”
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<z —— D
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These first couple questions are basically asking if you read the section. Look it up sort of deal.

1. {a) How 1s the logarithmic function y = log,x defined?
(b) What is the domain of this function?
(c) What is the range of this function?
(d) Sketch the general shape of the graph of the function
y=log,xifa = 1.

2. (a) What is the natural logarithm?
(b) What is the common logarithm?
{c) Sketch the graphs of the natural logarithm function and the
natural exponential function with a common set of axes.

11



6-3-logarithmic-functions-transcript.notebook September 01, 2015

3
23-24 Make a rough sketch of the graph of each function. Do not LA :<Y)o'\’
use a calculator. Just use the graphs given in Figures 2 and 3 and, “
if necessary, the transformations of Section 1.3. }
( o)
23. (a) y = logiolx + 5) (hy v=—Inx 1= V) /@"?ax /@‘3 (x)
3
24. (a) y = In(—x) (b) y=In|x| -— —J=° y )
Dj:o
\
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B // (—l -
-5logs(2x+4)-2 2%
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G/\c\()l" 3()(\_: /003 (’JX 3,> +5— C/&73 (3)
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25-26

(a) What are the domain and range of f? jgw( I \\ /‘W'Jf

(b) What is the x-intercept of the graph of f?

September 01, 2015

(c) Sketch the graph of f. L:j > O

25 f(x) =Inx + 2 26. f(x) =In(x — 1) — 1

These are pretty easy ones. Like to see you working with tougher ones...

13
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27-36 Solve each equation for x,

September 01, 2015

2-9%
. e =C
21. (a) ¢ " =6 (b) In(3x — 10) = 2
28. (a) In(x*—1)=13 (b) e —3e*+2 =1 /R ({1 '#){7 :/QM L
29. () 2°° =3 (b)y Inx + In(x — 1) =1
J ek | 7 =X = 2.0
30. (a) e =k (b) loga(mx) = ¢ P
Moe—e =1 32 1001 + ) =3 = -
33. In(ln x) = | 3. ¢ =10 %
) s 2-0.00)
/e —e"—06=10 3. In(2x + 1)=2 - Inx X = "\(’—
ey A r
@ 5 x x ~~1.302060133
<‘Q )L/ e - (-9 = O CQMGL\«‘L‘( @ ( ,X}—»/ ~ '
) e)( e Foom 10 (1 +o =3
"=
e _
u’l’ u-06 = @) g’<+/ =
(LA =2 =36 ) =373
u=3 ot 0 2= 37"
N S 2
€ =3 3e o >
= 0.()  —2.(R)
xz= (%) =_L. (3/?3
w= . ( %)
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37-38 Find the solution of the equation correct to four decimal

places.

30, (2) e = 100 () In(e* — 2) = 3 e i

38 (a) In(1 +x)=2 (b) 3V =7 /@\A(Q") A Ce%?,)

X
G DA gl
€ = 109 eﬂa O e tdcidhfor
S %+72 :_,Q“'[IOO) —QY_l :_6’5
g y= ,@:,. (“’0) 2

o 21275 05210340372 f;@
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o X
39-40 Solve each inequality for x.
39. (a) Inx < 0 (b) e* =35 <5
80. (a) 1 <™ ' <2 (hy 1 —2Inx <3 l l
348 395 L e 2.6
< |
o X Aov s x> 4 (5)
0 S Gues &
we (o, \) 7
Tx | oc e
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42,

45,

The velocity of a particle that moves in a straight line under
the influence of viscous forces is v(f) = ce™™, where ¢ and k
are positive constants.

(a) Show that the acceleration is proportional to the velocity.
(b) Explain the significance of the number c. dy dy
du  dX
It a bacteria population starts with 100 bacteria and doubles
every three hours, then the number of bacteria after ¢ hours
isn = f(r) = 100-2""

(a) Find the inverse of this function and explain its meaning.
(b) When will the population reach 50,0007

(b)
0= ;»..'f/k,o WJC'I{?—

Clezz'o': Ceo:Q

September 01, 2015
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3¢.3 I
47-52 Find the limit.

47, 11-1'%1_ In(x* — 9)

48. lim log (8x — x')
; —
49. lim || 50. lim In(
J ol / e Y —=c"
51. lim [In(1 + x7) = In(1 + x)]
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53-54 Find the domain of the function.

83. f(x) = logia(x* — 9) 54. f(x) =Inx + In(2 — x)

55-57 Find (a) the domain of fand (b) f ' and its domain.
85, f(x) = /3 — e* 56. /(x) = In(2 + Inx)
57. f(x) = In(e* — 3)

(s = 50

oo, ,Q_%i ?)]

September 01, 2015

#54 brings up the point that how
the original is written has an
impact on the domain. If you
combine the two terms in f, into
one log, you get a bigger domain!

These domain questions are quite
a bit meatier than the early ones.
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58. (a) What are the values of ¢ " and In(e*™)?
(b) Use your calculator to evalug What
do you notice? Can you explain why the calculator has

(-7 5]
(@@%8)3 5 32

\\

\\!

September 01, 2015
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59-64 Find the inverse [unction.

59, v =In{x + 3) 60. v = L
Jﬁt fx)=e" B2 y=(nx? x=1
| c,,.l.
63. v = |Og|u(] —I—";) 64, v = o0
Y
@ x = Ay +D) YT e+ |
(ve3) = & Y
L (g3 o .
ﬂu(‘j{")’)_— X ne” 1
€ ~ € ol 2xel 4 X
X
+3 )—(—@ f‘{) _ey—/lxégf' X
€ -3 = " (x
9 3 (‘9 (1’2)(3 N

X

1= 2%

e’ .
Efm& (2 )=F60 Q
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65. On what interval is the function f(x) = e’* — ¢” increasing?
66. On what interval is the curve y = 2¢* — ¢ " concave
downward? N _J[\ ) -
¢’ -g” - fa {3 e,
. SET 5

F/(X\-: g_‘efv - e
e 5o - ’l} =0

5@3’(——1:@
~ 3%
Se =) — -+ /S
e’fx = & f ) f
s _& Wt o > O
33(;/@,‘(&/7) 3
2., (&)
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XY= 3
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67. (a) Show that the function f(x) = ln[_r + x*+ 1) is an f/—x) - —70(%)
odd function.

(b) Find the inverse function of f. @ %
. . . . . j = &

68. Find an equation of the tangent to the curve y = ¢ * that is

perpendicular to the line 2x — y = 8. Rep- o = +§j =4
69. Show that the equation x"''"* = 2 has no solution. What can kj =3 x+3F
you say about the function f(x) = x'/""*? IE x% ;7- — ,_53\
_ Z =m
SET

/—\_/ ﬁ = osetT = Mé‘““:ig

oD sx_ L

e =3

~ 0.05)=0.0) 0. K)
= O"_,Q‘_(j)

9= m&x-x)+9,

9: S (x+ @)-/—
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M. Let a = 1. Prove, using Definitions 3.4.6 and 3.4.7, that
(a) lim a* =10 (b) lima* = =

This #71 is like a 300-level question.

/2 A =5 MromS G (N §?>Cz/ Eg m >o 2
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ve Sz, (%) Led N = = L5,

September 01, 2015
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