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Review of Exponentials and Logarithms - Classwork

In our study of calculus, we have examined denwvatives and integrals of polynormal expressions, rational
frgnometric egpressions. What we have not ezarmined are exponential expressions, expressions of

CEpressidd

ER[TES 5 Gl

ile these are covered extensively in precaloulus, a little review is in order and these types of
mery prevalent in the caleulus theatre,

An expressions in the fommn of p =" will graph an exponential An exponential graph tends to “explode” based on
the walie of x, since the 13 in the exponent
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The graph of vanous exponential curves are showmn above We know that the graph of p = 1”5faphs \K_ B \ )
€

“If g <0, the graph of p=a" will net exist at certain points for instance, what is (—2)"*?

So it only makes sense to examine functions in form of p=a,if 40, =1 When 2 =1, we getwhatis called a

grovarth curve and the larger 215, the steeper the growth curveis IE0 < g < 1, thewe get a dw as showmn in

L
the 3rd graph above. No matter what, exponential carves in the fonn of » =" have certain features.

} ﬁ ﬁ 0
What point do they have m cormmon? <o \ What 15 the domziny What 15 the range?
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Solving basic exponential equations can be accomplished by using the fact that if &" =&, then x=p

Examples) Solre for x

1] ool _g 2) 3243 =% 3] 4551 ='3‘J:32
2
\(J‘—\ :Z A 3 B < - CK‘\ ) l/3
3| @) ()
X =3
X = 2K —3 l—‘\ Q_(S_'X\\ -
2K =2 N
@ \ox -2 = ° /g
V0 =
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Solving basic exponential equations can be accomplished by using the fact that if &' =&’ then x= p

Ezamples) Solve for x

1) 2% =8 2) 3

e | —

S
3y 4% =432 4y 7 =[L9J 5 87 =1
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sohing expornential equations like the cnes sbove are easy when each side of the equation have commeon bases.

But preblems like 3 = 4 cause problems. With that problem created, we introduced the concept of logarithms. A
loganthim is simply an inverse of an exponential Students typically hear theword loganthm and go into a cold
sareat because they do not understand them. So lets get it straight onee and for all

The staternent J = #"can be written in an alternate way: x=log, ». They mean the same thing
Whenever you are given a loganthimic stabernent, wiite it exponentially. You will knowr the answer!

Examples: find the value of the following:
1 i
1) log, 8 2 log, > 3 log, V2 4 5log, 1 5 log, 0
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sohling exporential equations like the cnes abowe are easy when each side of the equation have commeon bases.

But problems like 3! =4 cause problerns. With that problem created, we introduced the coneept of logarithms. A
loganthim is simply an inverse of an exponential Studcnts typ1cally hear thewaord loganthm and go into 3 cold

Whenever you are given a loganthimic stabernent, wiite it exponentially. You will knowr the answer!

Examples: find the vaue of the following:
\
(&7 4 5logs1 = 5 log, 0 DNE

I

1 log, 8 = 3 2) 10@@15 - =) 3 log 2

\

<
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If the base is not specified, it is assumedto be 100 logy, & and logx are the same things.
Exarnples) Find the value of the folleming

&) logl00 Nlegl = (O 8 Slog10 )] logﬁ = - 10@: S%‘
\l /J\
- (()C‘) \okm = - QUD\:\Q
= 8\ = ¢ le
Z S/Z
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. . . 1 .
On what seemns to be a side note, let’s examine the expression y=[l +—T( for wanous vahies of s What we are
A

2 3 4 50
deing is locking at [1 +%J s (1+ 15] s [l+ i] R [l+ L] ... Logiewould tell us that as a gets large

a0
Lnen o\ irri infini T\ - -
< and th¥s the lmit as sapproaches infinity of 1T+ — 15 - Thus, logic also dictates
A
that lim|1+—| = . But when you play with infinity, logic doesn’ aksrays work You can see that
A x

1 A
if you set up your caleulator with the expression Y1 = 1+ —J and look at a table of vahies.
x

1 1 1 1
IR I
1 2 100 2. 70481383 1000] 271692393 1000000 271826824
2 225 110 270002808 20000 2771760257 200000 271827503
3 237037037 120 270704149 30000 271752892 300000 27182773
4 2441400625 130 270790008 4000( 271794212 400000 271827843
5 248832 140 2708636581 E000) 271801005 Roo0o0) 271827911
6] 252162637 150 270927591 G000 271805534 G00000| 271827954
7 2. 5464097 160 270083555 FO00) 271808769 Joooo0 271827989
Bl 256578451 170 2. 71032975 000 271811194 00000 271828013
9 258117479 180 27107693 o000 271813083 900000  2-7I82BU3Y

10] 2.59374244 190 2. 71116279 100000 271514593 1000000[ (271828047

8/& =
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’T&(\Du{\ué/ W O\\UL/S 7

1
If should be obwious that as sogets larger and larper, the expression 1+ — is neot approaching ome but the number
x

c_ . This number is a very special munber in mathernatics and is called Eler's number.

Lecnhard Euler (1707 - 1783) discovered this number and it is known as e The value of e 15 2718281828 . eis

a transcendental mumber which, ke w and 2 , continues on forever without any pattern (Not:the/'lEZE in e,

although appeanng twice consecutively near the start does not appear again for a very longwhile, It 15 completely
colnadental that it appears tanice)

10
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A EC KL b

The number ¢ is such an important nurrber (if you would have to decidewhat the 5 most important numbers are,
what would they ber \D ., N ., €6 . L . O 1, thatit foons the basic of what are called natural
logathims of Mapienan logs (after John WNapier, 1580-1617, who first used thern). Just as loganthms (log) use base
'lOJBEu_r_zﬂgg_[h_ﬂ_ﬁ;bas% When you wish to find the value of a log, you write the expression expenentially.
You do the same thingwith a natural log except that your base is newr e

\s& WO =
For instance, to tind ou call it 5, and are nowr solnng the equauo@mce e 15 shghtly below 3, we

expect I 10 to be between the walues of 2 and >

So, given the function p =¢", the dormain is ‘ﬁ\ andthe range1s \‘ﬁ( 70

Exarnples) Bind the walue of the folloming
e = ﬂ 12) $Inl 13) 8ln+/e 14) In—- =3 B M = 9

=10 S
- -

March 11, 2015
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There are three basic rles for operaion with logarithms that you must know. They are as follows:

1 log(cr-b)=logcr+ log & 2 log[c—;]ﬂogcr—log& 3?clog Lhloga

These rules work with logs to any base of the In funchon.

Ezxamples) Find the value of the following expressions:

12) log25+logd  12) log,40-log,5 13 loglCF 14) log, x+ log, [x+12) =3 - solve for

_ =35 L' RATAR
- \06 0O 49032 X :%3( ) Qogt\@ x) =3

&expmjﬂajﬁ; y >

¥ ey =Y’
-6y =
(H\Q(%*\:D

7&% X:W[

neoVh
e Mgolm Wy,

12
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There are three basic mles for operation with loganthms that you must know. They are as follows:

1 log(a.?- .:5) =loga+logd

2. log£c—gj —loga—log b 3 loga” =bloga

These rules work with logs to any base of the In funciion

Examples) Find the value of the folloaring expressions:

12y log25+ log4d 12y log, 40 —log, 3

13) log1C*

14y log, x+log, (x+ 12) =3 - solve for x

13
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Review of Exponentials and Logarithms - Homework

For each curve below, identify it by the proper equation letter. No calculators.

a y=2" b, y=2" c y=2(2")
d y=-3" e y=-3(2) £ y=5(4)
g v=4"-2 hy=.5"-3 i y=-2(5")+1
. y=3" ko y=2""+2 L y=.5"
m.\=2% n y=11" o y=4"+47"
=
1 2. 3
4, 5 6.
_—’/
7 8. 9
\ .
—
10. 11. 12.
I S—
13 14. 15

14
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Solve for x

16. 277 =16

20, 107 = —— 21, 2% =42
100

£ | —

15
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22,277 =9 23. 167" =8""

woefy -
27 32 8

24. 257 =4[5

March 11, 2015

16
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28. log, 256 29. log,8
31. log,125 32.log,27
34. log,.5 35. log,l6

30.

March 11, 2015

17
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37. log, —— 38. -5log,,12 39. 10"

[e 3logl0
40. Ine* 41, Ve 42,208
2lne
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Solve each equation in terms of x.

43, Iog_l(ZJ: —2) =2

March 11, 2015

44, log?("!'x—lﬁ) 2

19
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45. In3x+In3=3

March 11, 2015

46. log,(x+3)-logx =2

20
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If a=1log,6 and b =1log,10, express the following in terms of 4 and 5.

47. log,24 48. log, 600

March 11, 2015

49. logzm

21
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