Exponential growth and

- decay




Exponential Functions

An exponential function is any function in the form:

+ EXponent (power)
X
y=a4a
~

Base (must be positive)

Consider f(x) = 2%
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These points lead to the following graph:
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Major Points

(1) y = 2% passes through the points (0,1) & (1,2) .
(1) As X =00 y—00 however as X - -oo y =0 .
(il1) The graph shows a GROWTH function.




Example 1

If y = 632 find an approximation fory.

Solution:

Use these keys on your calculator:

Press 6] IxY| |32

6°° ~309-1

or

or




This i1s not the end




Example 2

Solve forx:  (8) 7" =117649 (b) 6" =42
An exact
solution for

a*=nis:

Solution:

1. Make a guess (a) 7 =117649

Too big!! » 7% =282475249 |7| |xvy| |10

Too smalll —— 7° =16807 71 IxY| |°

Toobig! —— 7° =5764801

|
o

Bingo!! ¢ —— 7° =117649 — X




Example 2

Solve forx:  (8) 7" =117649 (b) 6" =42

An exact

Solution: 6\? r\1 solution for
(b) 6" =42 @=pis
\_ log(a
\ log(42)
log(6)
X =2.08603....

= X~2-1




This i1s not the end




Exponential Growth and Decay

4 y = aX y = aX &Y
(0,1) (0,1)
If base is bigger than 1 If base is between 0 and 1
we have exponential growth. we have exponential decay.

If base is 1 we get straight liney =1



A useful formula
Time period (years)

(0
P =m"P
B | O\
Current multiplier Initial
population

population



n

Example 1 D P — mnPO 7

The population of developing nation is increasing at a rate of 15%
per annum. How long will it take for the population to double?

Solution:

P = double = 2 M =M

m=100%+15% =1.15 — 2 =1d.5" x1

n="777? 195" =2

fo=1 - __log(2)
log(1.15)

So population doubles within 5 years n=49594. .



This i1s not the end
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Example 2 D P = mnPO 7

The population of Scotland is decreasing at a rate of 2%
per annum. How long will it take for the population to:
(a) drop from 5million to 4.4 million?

(b) halve ?
Solution to (a): Pn — m" Po
P =4-4 million
n
m=100%_2%-0.98 —=> 4-4 =0@8" x5
P, =5 million Iog(0.88)
N =

| log(0.98)
So population drops to 4.4m
within 7 years n=6.3275. ..
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Example 2 D P — mnPO 7

The population of Scotland is decreasing at a rate of 2%
per annum. How long will it take for the population to:
(a) drop from 5million to 4.4 million?

(b) halve ?

Solution to (b): Pn - m" Po
P =1

M =100%— 2% =0-98 1=0.98" x2
R =2 __ log(0.50)

| ~ log(0.98)
So population halves
within 35 years Nn=234.3096...






