
Applications of Exponential and Logarithmic Functions

Exponential Growth and Decay

A quantity y is said to grow or decay exponentially if the rate of change
of y is proportional to the quantity of y . In other words , y(t) satisfies
the differential function :

= r - y
Some real life examples :
(i) exponential growth : bacteria culture , compound intrest, viral spread , etc.
(ii) exponential decay : radioactive decay , drug concentration , depreciation of assets,...

We call k the rate of growth.
↳if rO then we say that y is growing exponentially
↳ If rO then we say that y is decaying exponentially

We can also solve the differential equation such that y= c .et where C
is the initial value.

DoublingTime and Half Life

If y(t) is exponentially growing , then the time it takes for the initial amount
to double is called the doubling time , i .e . the time t such that 2= c .ert.

If y(t) is exponentially decaying ,then the time it takes for the initial amount to
be cut in half is called the half life , i .e. the time t such thatC= c. ert

Examples

la) given : half life = 14hrs , initial = 100% i .e . 10
,
100)" (14 , 50)

asked for : y(t) =Aert, 3 unknowns A
,
r
,
+

Use initial to solve for initial value A :

y(0) = A . er
. o

100 = A . 1

Use second point to solve for rate r :

y (4)
= 100 er . 14 use the A from above

50 = 100er



E =er left always becomes
In(z) = Inle) hence half-life

In(2)= 14r · Inle)
- In(2) = r

y(t)= 100in12)
--,

negative rate = decay

(b) given : no longer infectious = 1 % i.e. y(t) = 1

asked for : time where it is no longer infectious
solve for t : y (t) = 1
1= 100e

In(2) · t

ido = ein(2) .t

In(ido) = Inle-in()
.+)

In (100") =- (n(2) · t
- In 1100) = - it In(2) . t this does not simplify
14mt nomatter how much
= 3 .88 days you want it to

given : tomb wood is at 55%, cypress half life is 5730
asked for : age of tomb wood i . e. T such that y(t) = 55
First

,
we need a formula y(t) = Aert

2 = er . 5730

|n(2)= In 195730r)
In (2) =5730r
-5730(n(z) = r

y(t)= 100e
-5730n(z) . t

Solve for T : y (t) = 55
55 = 100 e-5730 /n (2)

.T

I

180 = -5730n(z) .T

In(10) = Inle-s30ln(z) .T)
In(io) = -5730 In (2) . T

In 155/100)
- 5730 (n(z) = T = () -
- 5730 . -In 1005-
5730 . In1005-
= 4942

.
105 yrs


