
MA161 : Lesson 36

Today: Exponential growth and decay (702)

Announcements: No class on Friday - evening exam compensation.

* No Office Hours on Friday
* Final exam on Monday (12/15/25) : 1pm-3pm
* Review for Final - Next week

OfficeHours : MWF 2: 45PM-4 : 15PM



Warup :
3t

* 5 = e we find value of t

In5 = Inlebt) = stine = 3t u t = In

* Find a function yets such that Y = 5yc

get = et

dete



Exponential⑳th/y
↑ ↓

yCH = Size of a Quantity at a given time t

Rate of change in proportional tosize-

t
k > 0 - Growth

Myst Know decay

K = proportionality Constant

Relative Rat of change



Solving dy = Ky
= 1 ve dy] function t

derivative in itselfwhose

y(t)=x
-

glos = c .eve=yoginitialvalue.

wi solutionI byToky ,
y101 : %ot

kt
= Jok . ekt = Kye

= k-y(t)
y10) = Y. e = Yo.



The population of a town is decreasing at a relative rate of 5% per year. In 
year 2005, the population is 15000. What is the population t years after 
2005.

--

S
L 5% = 5 = 0 . 05

k < o 100

K= - 0 . 05

2005 ve population = 15000
us y(0) =Yo = 15000 .

Assume to is year 2005

kt

exp.el : ye= Ye
-0 .05t

yet = 15, 000 e

What is population in year 2025 we t = 20

- 0 . 05* 20
-1

Yezd = 15000 = 15000 e = 5500
=



in what would population Reduce to 3000.
year

- 0 .05t

f Y(H = 15, 000 e

find t when y(t) = 3000

- 0 . 057
3000 = 15

,

000 e

- - 0 .05t
5 = e

- - o .05t
-In5 = - 0 . 05 t

In 5 = In e &
=> t = 15 = 201n5

0 . 05

~ 33

Year= 2005 +201n5 o 2038

population decreates to3.



Relative Growth/Decay Rate uls AgeGrowth/Decay Rate- -
↓ decreases aton

given k value & U Rateave

directly of 5%

egi decreases at yell = 5% Leas than ylot
O relative rate--

of 5% ↓ I 0 .95Yk= - 0 . 05
we this to compute

K valu

k: J
0 .95%= Yoe

k= In (0 .95)

Fos=



If a donut costs $1 in 2016, assuming the relative inflation rate stays 
constant at 3%
1) what will a donut cost in 2030?
2) when will the price of donut be 3$

-
- k> 0

k= = 0 . 03
↑

-
>

2016 us =o we yea = 15.

exey
1) year 2010 ve t = 14 ,

cost = y(14) = 2003*4 %42$
-1 . 52$ .

2) Find t when y() = 3$
·ost

3 = e => In3 = 0 . ost = t= 3

-> Year= 2016+ 38 = 2054
.



The half-life of caffeine in human body is 6 hours. If 100mg of caffeine is 
ingested by drinking coffee at 3pm.
1)How much caffeine remains t hours after 3pm?
2)How much caffeine remains at 11pm?
2)At what time there will be 20mg caffeine left in the body?=

6 hours, the amount reduces to half

Suppose Yea = Yo, y(6) = Yo
k . 6

Y(H=Yest - y(6) = Yoe

do =yeen = S
k = - In2 40

T
&

spinue to ,
Yo 100

1) t hours after ·mtot
-



Y(t) = 100t

2) Caffeine at llpm us 8 hours after 3pm
= y(8)

y18 = 100
8

-Enz
= 100. e

- 413

half life
= 100 + 2 N long
Ofrom llpreShours3) 20 mg

= - Yonge to reduce to 1 of Pong.
a 5AM.

20 = 100
*t

↳test find = inst => t = 65 214T

14 hours After 3pm ul 5 AM .

--



The half-life of C-14 is 5730 years used to date objects. Suppose an object 
has 30% of its C-14 remaining. How old is the object?

ktIn
RoseYAYOY b K*5730

KA5730! y15730) = Yoe

#
= Noe

-In2 = K* 5738 ~l
k= -1n2

5730
-

find t when y(H= 30% of Yo
K = 0 .3 Yo
-In2 t②-

0 . 3%0 = Got5730 us In10 . 3) = 127
5730

t = 5730x In10 . 3) 10
,
000
-~
- Inc2)



half life = 5730
25% of object Remain

What i Age when

5730 Tozof yo
Yo - z

11460-2* 5730 =




