
Solutionsi Applicqtions of Exponentiol Functions

t. The model is: .4 : 4000e0'oat

(a) To find the amount after B years, let t : 8: A : 4000e00a(8) : 4000e032 ^r $5508.51

(b) w. need to find I such that there is 2(4000), or $8000 in the account. So, substitute 8000

for A:8000 : 4000e0'04' +2 : ,o'o4t

Irr 2 : 1n ro 
o4t

In2 : 0.04t

t.: EZ = 17.33 years
0.04

(c) Find r such chat we have 3(4000) or $12,000 in the account (Let A: 12,000):

i2000 : 4000eooa, - 3 - eo'o4t

1n3 : lneoo4t

ln3 : .04t, so:, : ffi = 27.47 yean

(a) From the given m.odel we can see thatAu is 300. Therefore, the initial bacte\ia count is 300'

0) We are given: after 5 hrs. the count is 980' So, when t : 5' A : 980:

980 : 300e!(s) 'W'e can now find the growth constant k;

.'

980 qr,

300

r"f-) :rne5k
\ JU,/

h(#) :sk

/ss\t\a/
k:-f x0.236754

(c) We need to find I such that the bacteria count is nvice the initial amount, or 2(300) or 600,

So:

600 : 3OOe02367s4L

^ - 0.236754tz-e

92 - yru0.23675at

1n2 : 0.236754t

(d) Find t such that the count is 3(300) or 900: 900 : 300e0'236754t --) 3 - ,0'236754t

ln2
1--' 0.236154

x 2.93 hours is the time it wiil

take the bacteria count to double.

ln3 : ln eoz367s4t I r : =+= = 4.64 hourlto triple
| 0.236754

ln3 : 0.236754t

3. Find I such that P : 250,000: 250,000 : 17A,000e0'022'

')tr, n o))r

I/

/._\t'25\lt-t{3 l:lnroozzt
\17 /

So during the year 2017 the population uil be 250,000.

',' 
f 4) : 0.022 t
\17 /

/ zs\lnl-l
\17 /t: 

- 

= 1/.5Jyears' 
0.022



4. (a) Since the half-life of radium rs 1,620 years,we know that after 7620 years 1/2 of the initial
amount is left.We are given that the initial amount of radium is 14 grams.Therefore, after 1620
years 1/2(1,4) or 7 grams is7eft.

(b) We need to find 1 when r = 500. Note that since we are given the initial amount, 14 grams,

we let .,{6 : 14: A - 14ra(s00).1y. want to solve for A,but we can't until we know the value

of k, So, we'll use the fact thet the I/2life ts 1620 years to find k. \Vhen t = 7620,the amount,
,4, is half the inrial amount, or I /2(1'4) or 7 :

So: 7 : 74et'(1620) = 0.5 - e162oa

ln 0.5 : ro, ,r62ok

1n0.5 : 1"620k

ln 0.5k:-N
620

-0.000427869

(Note that k is negative.This makes sense b/c we're dealilng with exponential decay)

Now we can find the amount that is left when I = 500:

A = 14e 0'00042786e(s00) x 1,L3039 grams.

5. We Know &om the information given that when I -- 10,000, A : 2.4grarns.-We want to find -'4.0.

'We have: 2.4 : Aoeb(10'000).Wre must first find k. Since the 1/2 ltlfe of carbon is 5730 years,

when r :5730, 
" 

: 
G)^t"' (1)", : 4r,k(5730) Diving both sodes bv.4u we have:

L - ,u"or Now we can solve for k:
2

ln 0.05 -Lr, d573ok

ln0.05:5730k,so k: * = -0.000120968
; 5730

Now we can find Ao: 2-4 - Aoe--o.000r20e68110,000;

1Az : "' ' x 8.0458 grams, the initial amount of catbon.r,(r 
;0.000120968(10,000)


