Exponentials and Logarithms Review Math 1060

Name: Section:

Class #27

Exponential and Logarithmic Functions

1. Graph f(z) = €* and f(z) = In(z).

o)

3. Sketch f(z) = (3)* and g(z) = log; (z). Ve
$oas (4)7
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Name:

4. Rewrite the following functions in the form a -

60 Class #27

Section:

b®. Then, use a calculator to compute b.

@ 0= 2 2@*)* =1.(7.399.)"

) b

1LY

(b) g(z) = e3?

(c) flz)=e"

"

1

5. Sketch f(z) = e and g(z) = e?,

1.

( 1,649

(0.368-)

. (0.4355.)"

2y
Fx)z e

A

]
X
2
,/304'» e

6. Sketch f(z) =e™® and g(x) = e %
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Name: Section:

7. Evaluate the following expressions:

(a) logs(9) :|033< 23*)=2

(b) log, (V2)

log, (27) =
-% 1
() = lesy (37) = 77

1) : 'v\(e-‘) = -1

(d) In(

o |

4y -
(e) logy(16) = logz('l ) * LI

‘ -
(f) log(16) = |°9q (‘f ) = 2

(8) logy6(16) - \og ‘6 (lgt) - 1

W ln(e) = [n(e*) = 1
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8. Sketch y = In(z) and give its sign chart. For what z is In(z) > 0?7 For what z is In(z) < 0?

\ —

v

- . -
=) [ x) DNE o (= (+)

(1,0)

(w(9<o o~ (O, 1)

aad

LW on  (1,9)

9. Sketch y = e*. For what z is €* > 1? For what z is e* < 1?7

Q"?i

(o,0)
Whie X ¢ A (0,00)

%
e <1
whem x5 ia (-O0,0)
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10. Simplify the following expressions

(a) eSln(2)
|“(a))§ -
= e
5
= &
(b) In(e>®)
= 5%

11. Simplify and sketch the following functions f(z) = ezn(®) and g(z) =¢€* In(3),

_ i‘l“u) ( “‘“)) ‘;i
fo: e e
)

2

X

I

a(x) : eY- (n({') . (e',‘({\)x

|l

(0,4
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Section:

Exponentials and Logarithms Review

Name:

14. Rewrite the following function in the form f(t) = a - b*

ln(2 t

f@@) —IOe =

o) o) 10 @R)

15. Rewrite the following function in the form f(z) = a - b*. Simplify completely.
f(z) =10.-2%1
Ix -1

-2 R
- (&)
s- 8"

16. Rewrite the following function in the form f(z) = a - ¥

flz) =347

-3 (:-JN)

l-\‘y)' x
=3 e

17. Rewrite the following function in the form f(z) =a - e*

f(z) =40-(2.19)*

\(aw)”
4o -( " )
T i latan) - l
'io - 8-
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18. Rewrite the following expression as a single logarithm:

In(z + 5) — In(z — 2) + In(z)

la (X5, lao
X =2

- x (x+s)
NIt

19. Rewrite the following expression as a single logarithm:

2In(z 4+ 1) + 3In(z + 2)

= It\((’“")") + lv\( (x+1)3)

ln ( Cxat) ™ (x+ 2)3

20. Rewrite the following expression as a single logarithm:

In(z + 3) — 2In(z) + In(z + 1)

: ln (’“‘3) = lﬂ (X‘) + I—\ (x*’)

(x#3) (x-1)
S

"
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21. Use the laws of logarithms to rewrite the following expression as sums and/or differences of
logarithmic expressions that do not contain logarithms of products, quotients, or powers.

zyS
In (_z3 )

I (x¥) + 1a(4) ~la(3%)

{ Ja) + € ln(y) - 3-(r)

22. Use the laws of logarithms to rewrite the following expression as sums and/or differences of
logarithmic expressions that do not contain logarithms of products, quotients, or powers.

In (ﬁ\/_m)

23

W(x) ¥l ((g0™*) = 1n(3%)

A Ja(e) + 2o lalgo) = 3 1al?)
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Equations of Exponentials and Logarithms

1. Solve the following equation for z

400e™ = 300
v 392 _ 3
€ = 4qoo " Y —
e n(‘%")/
la(evx) z lu(%’) ' x= 7
Ix = (2 |
)

2. Find the values for z which satisfy the following equation

30e**t! — 5 =85

leanm allon. S
@jﬁ% i “Z{x.”——__ /\’ dx+l = lw(3)
x4l ig _ | Yy = ln(3) -1
e = 30 ~ 3 | -
’ o i fn(3)-l
@ fabe (- o otk sideg Y

yis ' ./
In ( . Iu(3)
3. Find the values for z which satisfy the following equation

@ exp feams ane o 30e** = 9el7®
@@ hl I gg: kot sidee u.mu wpank

w (9)- L\(so)HA
ln(}O ) lw(? e ) (\ X = l }

ln (30)  nle®) = () * ln(e™™)

m(30)+4Yx = la(9) + I-x
@D sove e x
Sx = ln(9)-1a(30) +| /
9
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4. Solve the following equation for z
157 +10 =45

15 =35
ln (15%) = I (35)

Xl (15) = la(25)

I (35)
(15D

X =

5. Solve the following equation for x
5:l:+1 = 72:1:—1

O bl b both sifea & break W
(%)« W (F)
(- In(s) = @x-0- [n(?)

I[xl“(s) & l“(;) = )&]m (?) - [ (3)
7
@ COW X - dJeand

W)+ k() = 2xla(?)=x-|uls)
® fackn od x B seloc
ln(5) + l(?) = X (Q'lv\ (?‘) - ls\(S'))

— l“(5)4'h(7)_J/
/ X= 2ln@) - m(s)

10
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Exponential Growth and Decay

1. What is the basic formula for exponential growth and decay?
What is the physical meaning of each constant?
i & afeo w\.’:‘"h

Wt —

P“:) = Po° € F)=a- Qk&

P, = instid eaq:aO-J"'M a =$(0)

r
le = o wastna
LT L g

@ PoSTTEUE N xp tuo«ﬂ"\ ® MNEGATIVE A 2xp QLCA-JJ

2. In exponential decay, what does the term “half life” mean?

Kab«-ﬁ@ﬁ-{( s

Hoe douw must wait

o 9k Ha ébuauh‘b cut G\.JL

| Ea— Il gou shat &/ 10 opamg 3:«1‘12,1& s Fgenna,
P(?) =%
and PCIY) = .5

3. In exponential growth, what does the term “doubling time” mean?

Ra &owhﬁaaa_ w15 e

Hawa g,gv\ Mmust wait

11
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4. Suppose that a population of bacteria is growing in a petri dish. Suppose also that the first
time you look at the dish you count 20 bacteria, and that you count 200 bacteria in the dish
3 hours later.

(a) Find a formula for the population as a function of the number of hours ¢ since your first
measurement.

(b) Estimate the number of bacteria after 24 hours.
(c) How long until the dish contains 1000 bacteria?
(d) Find the number of hours needed for the population to double.

() )= P F

P =20

P(¢)= a0 &
p(3)= *00= 20-€

kt s ved ® AL L
k-3

Kv\m-? “.3

200 = R0 ¢

o= C"'}

ls\ “0) s k‘}

. | (10)
T

0 EU:) : Q0- Q(T )
o Y 1y

) I (10) 2 \
(b) P(lq) - 70 e ( )2" - ao . e - 20 (eiv\( 0)) 2
2

: 2 '(lo)

H(c) looo = P(&) } (_0.) HO = P(¢)
|

(10 ) (&S] |=‘oo)

joc0 = QO &"T‘* , Yo > 20- .
e | o Tk

&

»ee g2t
nisn) = 42 ar e
L 2. (50 IN3) = ‘3%0-2\{

h'(.w) ( RINEY)
; b 00
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5. Suppose that you begin with 100 grams of a radioactive substance. Suppose also that the

substance has a half life of 3 years.
(a) Find a formula for the amount of radioactive substance remaining after ¢ years.

(b) What is the weight of the radioactive substance that remains after 9 years?

A t) = ?‘ o
( ) ?( ) [ e \ (C) g\‘,‘& ‘e Sl~
= |00 4.
" g e t P(t) =100
P(4) = 100 @ BN n(2) .
h Pud k. jo= loo- €
wul b o A n 134
e -3 o= €
9(3): SD = \oo- € 3l ,‘ ‘)

. sD = 1o0- & ’V\(n)
Sele fn e e f

1. il

x £ f 3 lt\( f%; -+
|v\(.'-!i) ’\ ’il: 1/ \-\(é)

k= : ;_,,__.__l

G(L)z 00 QE%QD )

& P(3) =l

el
W33 !

"

00 e

\3
loo'@*(‘))
- Joo- (&)
- - Joo
SR




Exponentials and Logarithms Review Math 1060 Class #27

Name: Section:

Additional Exponential Models

1. When you take a 18lb turkey out of a 40° refrigerator and place it in a 350° oven,
its temperature after  hours is modeled! by

T(x) = 350 + (40 — 350) - e~015%

(a) How long must you wait until the internal temperature is 165°?2

want x  so +oaf

-0.{5x

lo5: 350 @+ (-310) ¢

-'80 = =30 'e.-o

- -0.l5 %
(%0 1%0 _ e

3o T =30

NE )
ln (_Q_ = =0.15%x » X*= __O:_ ¥ 3,6 howg

310

(b) Find a formula for 7-!(z). Use this formula to compute the time required for the
Turkey’s internal temperature to reach 100°, 200°, and 300°.

~0.45 % T"( g ’3‘0
%* 350 -310- e 2) =015
@ Sbe\’( h“h N\ iyl'\i M*M @M QMrS
350 = ~310. 0" o = MUae
LA i
/
-350 -0.15Y ‘/ '/j
2._——- = / e 11
=36 € /" T (100) = ‘%{}“—’—-)- 1Y w3
| }L:i"_i) =-0dsx —— /T (00)z | (BR) Lqb e
n\ 2o _ ___-1'1__— “1
"(300) g-m
! k was computed using the cook times at http://allrecipes.com/howto/turkey-cooking-time-guide/ -0 "g

2120 W
14 T

2 the temperature of a fully cooked Turkey \
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2. The spread of a zombie outbreak in a neighborhood of 100 people is modeled by the function

100

Pl = o9 e 0m

where z is measured in days.

(a) How many zombies are there on day 0 of the outbreak? What about after 10 days?

{00 P10) = (00
PO)® Faref (o2 = |+ 9. &%
= _;I;O_;_??_ ‘ 2’ 60 %‘DM\Q:U
= 4 towmbic

(b) How long do you have until one quarter of the neighborhood (25 people) are zombies.

s + (zs)(ﬁ)e—o'”= 100

’O-‘ x

@s)99) e =25

-0.5x _ 7S - 3 = ')
e (as)(99) 1T

-05% L; (251“) /\: ‘v\(c‘:’y

= Qﬂ(%%}g;) I (J. ~ 9,8 on.zA

-0.5

- 0 s (Continued on next page)

15
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The spread of a zombie outbreak in a neighborhood of 100 people is modeled by the function

100

P, = -
() 1499 .¢e 052

(c) Find a formula for P~1(z).

~0.§X _ IOO' j,

-0
-0
o
N

1

-o.5x _ loo- ¢ -
& - 91y

()

-0.5%X = 7{-3_
o ('22%)

-l _ -
P 4= ¥ Y-
B switch verisbls, «39__*)

m\ 77#

PP = "o

16
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