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Section 4.2 (in-class problems)

Find the amount of time (to the nearest day) that it would take for a deposit of $5000 to grow
to $12,000 at 11% compounded co(_nhnuously. , 758506703 X 345= 349,94 vl 7

12,000 = 5000 &”
[ = e 35ocp |
Ln (A.4)=.0T " N
t= 7958804703

Find the rate at which a deposit of $5000 would grow to $15,000 in 8 years,
compounded continuously.

g
s5000 = SB00E. I =.73732453¢/
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=&

2u(3)=8F
I3 _
& fr*:: /37%]

102) Deforestation in El Salvador. It is estimated that at the present rate
of deforestation in El Salvador, in 20 years only 53% of the present

forest will be remaining. Use the exponential model F = Fe'' to
determine the annual rate of deforestation in El Salvador.

(,C.:5‘370='53 /E:/cDOdZ:])
DB = emh p:M) = —,03/7¢39/3é

Iu ((53)= 20or il "
sa B4 \r®=—3.2% J

pH =—log[ H*] where H* is the hydrogen ion concentration of the solution in moles per liter.
Distilled water has a pH of approximately 7. A substance with a pH under 7 is called an acid and
onewith a pH over 7 is called a base.
./_
7= = Lrg (4%)

What is the hydrogen ion concentration of water e , ,xj
167= HT




110) Acidity in Your Stomach. The gastric juices in your stomach have a hydrogen ion
concentration of 10™ moles per liter. Find the pH of your gastric juices.

p H= — (-1 >

pH=1
Who will have the most money at the end of 10 years? #ﬁ, /0 W 7”"‘ weclkl

AN OAL ALY
You invest $1000 at 6% per annum Your friend invests $800 at
compounded confinuously. 7% per annum compounded
A= Pe semiannually. @t o)
(0ex10) R N |

A = loooE |

A = goo (/,035’)2—6 |

A= "1222.12
A= %5983

When will you eac.:ggl_?e the same amounT}ozftmoney? D (8) + .Zf'ﬂﬂ. (1.035) = ,00¢
looo e = gpdl.035 Luli8)= Dbt~ 2¢ In (£.03S)

066 ,8(1,035 ad L (i 8)= é’(oé 24n 1. ozS‘)) 31
v@k(?(l%f) jeis 06T Ln () =t = 45, 34900323 J
ot 04 Gl ™) =, ot 4= T (1= T Al)

How long will it take for your money to double? |

o ;me— O = 1 ope 201, ¢ ctes- |
Ln(2) = 06T
006 06

/1, 5524530/ =T 4
If you had deposited $2000 instead of $1000, how long would it have taken for your money to

double? : v % A



MAC 1140 Section 4.4
Exponential Equations Additional Homework (A)

Find the EXACT solution in terms of the common or natural logarithms and then give a decimal
approximation to the nearest hundredth.

L (5%) = Lo (8)F X L (5) <Jn®) 3 JX=

1) 55=8
o n (25) = 3Xx+1 ,,(Lu.(.?s) /_3,( |
2 3x+1 e
— DR e ﬂ«(‘«") ﬁw(‘#’)
3) 5ex=4
s |
4) 2e*-5="1

e

5) 8— 10" =

7) 3(5%) =20 5 =3

8) e +e*—12= JL(Q.,qu 3):0 a=23
X

a=5 2

o) s o3+2:0 2T AN de)

a=e
10) e —8e*+2=0

2=%a + 2 =o M?‘”jj: \

A, - 9t R #1Y)

Answers: 24)
log8 In8 In25-1
1) x=—22or —~1292 2) x= ~0.740
) "= 10g5 s ) 3 - /42_7 ’
3) x=h_l(4/5) or I ~—0.074 4) x=-In6~-1.792 _,,@4./5&
3 3 A= f’__.___/_
log4 _ |
B N _log3 N
5) x=log2~0.301 6) x=——— ~-0148 24 M Yty |
log(20/3))  1og20-1log3
7) x= ~0.589  8) x=In3~1.099 |
) * 2log5 o 2log5 ) x=ln Cx: 4+F |
x=In(4+/14)~2.047 7 |
9) x=log? ~0431, x=0 10) ( ) el=d-J¥ |
log5 x=ln(4—-\/ﬁ)z——1.353

/o.)



MAC 1140 Section 4.4
Harder Exponential & Log Equations Additional Homework (B)

Solve the following equations. When necessary, give answers rounded to the nearest
thousandth.

1) 3"=6 2) 4° =12 3) 3" =5

4y 57" =12 5) 67 =8 6) 37 =13

7) e =4 8) e =12 9) 2&°** =8

10) 107" =5 11) 2*=-3 12) (1/4)"=-4

13) e”-e™ =¢' 14) " =3 15) e ™ =2

16) o3y _ 1/8 17) pnrHn(=2) _ 8 18) p2nx-In(x+2) _ 8/3
19) 100(1+.02)*" =150 20) 500(1+.05)"* =200

21y log(r—=1)=1 22) log(x”)=1

23) log(x—-3)=1-logx 24) log(x—6)=2—-log(x+15)

25) In(y+2)=In(y—7)+1n4 26) Inp—In(p+1)=In5

27) In(5+4y)—In(3+y)=1In3 28) Inm+In(2m+5)=In7

29) In(x)+1=In(x-4) 30) In(4x-2)=In4-In(x-2)
31) 2In(x-3)=In(x+5)+1n4 32) In(k+5)+In(k +2) = In(14k)
33) logs(r+2)+log,(r—2)=1 34) log,(x+3)+log,(x—3)=1
35) log,(a—3)=1+log,(a+1) 36) logw+log(3w—13)=1

37) Ine*—Ine’ =Ine’ 38) Ine*—2Ilne=1Ine’
39) log,+/2y* -1=1/2 40) log,(log, x) =1
2 2
41) logx =./logx 42) log(x*) = (log x)
Answers:
1) 1.631 2) 1.792 3) -0.535 4) 0.456
5) -0.080 6) 3.667 7) 2.386 8) -0.485
9) -0.123 10) 2.102 11) @ 12) &
13) 2 14) 3 15) 0.5 16) 0.5
17) 4 18) 4 19) 17.475 20) -75.121
21) 11 22) 13.162 23) 5 24) 10
25) 10 26) & 27) 4 28) 1
29) & 30) 2.5 31) 11 32) 2,5
33) 3 34) 3.606 35) & 36) 5
37) 8 38) 6 39) +2 40) 4

41) 1,10 42) 1, 100



MAC 1140 Exponential Growth Section 4.4
Additional Homework (C)

1) At 9:00 AM a Petri dish contains 200 bacteria. The doubling time for the bacteria /95 /5
is 1.5 hours. Answer all of the following to the nearest minute. 200 = 200 € n( 2) St

'?:c—/.;l“ M:k‘

o : lS
a) At what time will there be 2000 bacteria? ’
2600 = A0 o' %At Lu (o)=, 46U £ ) +£‘;§M , Ho2l=r
b = @ 42t L= 4, 92287/87Y = Hhss Sln 13:57 —= |1 59PM ]@

b) At what time were there only 20 bacteria?

QreoAm §!lo

. F ): '
20 = dev e #o2( A‘LC'/ o2t X . = 459 - 459
- e AL L= — Y IPIUCI N — e s — l L
A= e c) At what time wgl th}ri be 6400 prcsent‘.; ) ] 1O AM )
- M2l (82) =, %2t QlboAm
a0 = 200 . ;
6439; e;‘“"‘?t A= 749949293 C> Thrs 30mew 1230|4130 PM kcs)
d) At what time were there only 6.25 bacteria present? lb!30 '
0.252 2ope Yo E 03125 = o ML 4= ~T 49996 glopAm

Ln 03128 Yoot £  —7hrs BOmen T 1030
~ ¢) How many bacteria were present at 7:15 AM that morning? z./ ;30 AM / (‘/)
N5 o F100 = —|,75 hirs _
Jo2y = 1,76

A =200 A= 8909957877 [A=89 ] &)
f) How many were present at 2:20 PM that afternoon? - = ;

o i, R
J ’“2.’2-0—5_/3}\"; . :
9.ov 4 woeg#bll x’l’/?') 4 = 2385/ 598702 (,4 = Q%’QW i(ve)

Answers:

a) 1:59 PM
b) 4.01 AM
c) 4:30 PM
d) 1:30 AM

- €) 89 bacteria

f) 2351 bacteria




