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PROJECT ON SOME REAL-LIFE
APPLICATION OF EXPONENTIAL
FUNCTION

Exponential function is pivotal mathematical concepts that play central roles
in advanced mathematics. Unfortunately, these are also concepts that give
students serious difficulties. In this project, we described and examined the
application of exponential function on the following topics: - population of
one-horned rhino, loudness of sound, radioactive decay, carbon dating and
population of Muslims in the whole world as well as in some countries. This
work is motivated by the work of [1-39].
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Introduction:

An exponential function is a function in the form f(x) = a(b*) + c, where a, b and ¢ are not constant,
and b is greater than 0 but not equal to 1. It is also known as a natural exponential function.

The first mathematician to use the value of constant e was Gottfried Leibniz and this was noted in
letters between himself and Christiaan Huygens around 1690. At this time Leibniz referred to the
constant as “b”. It was not until the time frame around 1728 that the constant was given the name as
we know today as e by Leonard Euler in work that he was doing around that time. Euler would go on
to publish in 1748 that expression known well as:

e = cosx +isinx
Euler did so by way of series expansion of the trigonometric functions and the exponential functions.

Nowadays, exponential function is known as e. later in1697, Johann Bernoulli studied the calculus of
the exponential function.
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Definition:
Unlimited growth function:

The function modeled by the equation f(t) = ae™, where a and r are constants, is called unlimited
growth function.

Unlimited decay function:

The function modeled by the equation f(t) = ae™"¢, where a and r are constants, is called unlimited
decay function.

Limited growth function:

The function modeled by the equation f(t) = M(1 —e~""), where M and r are constants, is called
limited growth function.

Logistic growth function:

The function modeled by the equation f(t) = where M, r and a are constants, is known as

logistic growth function.

1+qe~TM?’

Discussion:
Problem1:

For past 4 years, the population of one-horned rhino in Nepal has been increasing at the rate of
16% per year. 4 years ago, it was found 256 one-horned rhinos in Nepal. Now, what is the population
of them in present.

Problem2:

The population of a certain city in 2000 is 100000. The radioactive decay in population continuously at
a rate of 3.5% per year, what will be its population in 2040.

Problem3:

By how much will the loudness of sound have increased if its intensity has doubled?
Problem4:

How long does it take for the substance to reduce to half of its original weight?
Problemb5:

The current population of Muslims in 2024 in the world is 1.9 billion. The population is increasing by
the tare of 2.2% very year then find the Muslims population in 2050.

Problem6: The population of Muslims in 2024 in Nepal, India, China, Japan and Algeria are 1483060,
204760392, 20 million, 230 and 44903225 respectively. In such countries their population is
increasing every year by the rates of 5%, 14.2%, 6.5% , 0.18% and 0.1% respectively. Find the
population of Muslims in those countries in 2040.

Solutionl:

Population 4 year ago (p)= 256
Rate of increasing (i)= 16% =0.16
Time (t)= 4 year

Present population (p; )="?
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We have, p, = e't

= 256x e't

= 485.499

Thus, the present population of one-horned rhino is 485.
Solution2:

Population of city in 2000 (p)= 100000

Radioactive decay (i)= 3.5% =0.035

Time (t)= 40 years

Population in 2040 (p,) =?

We have,p, = e't

= 100000x e0.035><40

= 24659.696

Thus, the population of a city in 2040 will be 24659.
Solution3:

Let] = Le%1L

Find L when I = 2I.

210 — Ion.lL
p01L —
Ine®™ =In2
_ In2
0.1

=6.93147

=7 (nearest whole)

Thus, the loudness of sound must increase 7 decibels for the intensity to double.
Solution4:

We have,

1
EA(O) — A(o)e—0.0263t

l _ ,—0.0263t

= e

2
1
= ll’l (E) — ln(e—0.0263t)

= —0.693 = —0.263t In(e)
= —0.693 = —0.263t
=t = 2635
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Thus, it takes 26.35 years.

Solution5:

Population of Muslims in 2024 (p) = 1.9 billion
Rate of increasing (i) = 2.2 % = 0.022

Time (t) = 26 years

We have,
pe = pe't
pr = 1.9 x 0-022x26
p; = 3.37

Thus, the population of Muslims in 2050 will be nearly 3.37 billion.
Solution6:
Population of Muslim in Nepal
Population in 2024 (p) = 1483060
Increasing rate (i) = 5% = 0.05
Time ((t) = 16 years
Population in 2040 (p;) =?
We have,
p: = pe
pe = 148306000516
p: = 3300610.73
Thus, the population of Muslims in Nepal in 2040 is nearly 3300610
Population of Muslim in India
Population in 2024 (p) = 204760392
Increasing rate (i) = 14.2% = 0.142
Time (t) = 16 years
population in 2040 (p,) =?
We have,
p; = pe'*
pr = 204760392¢16%0-142
p: = 198595787

Thus, the population of Muslims in 2040 in India will be nearly 19859787.

Population of Muslims in China
population in 2024 (p) = 20 million
Increasing rate (i) = 6.5% = 0.065
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time(t) = 16 years
population in 2040 (p,) =?
We have,
p; = pe'*
p, = 20 X @16X0.065
p: = 56.584 million
Thus, the population of Muslims in 2040 will be nearly 56.584 million.
Population of Muslims in Japan
population in 2024 (p) = 230
Increasing rate (i) = 0.18% = 0.0018
time(t) = 16 years
population in 2040 (p,) =?
We have,
p: = pe'*
pr = 230 X e16><0.0018
p: = 236.72
Thus, the population of Muslims in 2040 in Japan will be nearly 236.
Population of Muslims in Algeria
population in 2024 (p) = 44903225
Increasing rate (i) = 0.1% = 0.001
time(t) = 16 years
population in 2040 (p;) =?
We have,
p: = pe'*
pr = 44903225 x 16%0.001
p: = 45627454.99

Thus, the population of Muslims in 2040 in Algeria will be nearly 25627455.

Conclusion:
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In the solution of problem1, we found the population of one-horned rhino at present in Nepal. By using
time interval, increasing rate, population at any time, we can also find the population of any other

animals, plants as well as humans.

In the solution of problem2, we found the population of a certain city although the rate of population

was on radioactive decay or in decreasing.

In the solution of problem3, we found the increase in loudness of sound then its intensity has doubled

that is the loudness should be nearest whole to 7 decibels for its doubled intensity.
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In the solution of problem4, we found the time which is more than enough to reduce the half of the
weight of any substance. We obtain the time 26.35 years to make the weight half.

All above we can say that the exponential function has many applications in our real life. Like:
population of one - horned rhino of Nepal, radioactive decay in population, weight of a certain
substance, intensity and loudness of sound, carbon dating or finding the age of any substance by the
help of carbon — 14 remained at that substance, etc. are the most common & important example for the
real-life application of exponential functions.

In the situation of problem 5and 6, we explained about the Muslims population in the whole world as
well as in some countries where Muslims are growing slowly like Algeria and Japan. Algeria has
99.1% of Muslim population in total but Japan have only 0.18% of Muslim population in total.

We found all those population only by the help of exponential functions using its application in real
life, we predicted and got the result of future population of Muslims in the world and some other
countries also.

So, all we can say is exponential function in mathematics is one of the important parts and gift for
mathematics and its learners. Very much thanks to all the mathematicians involved in the research of
exponential function mainly to Leonard Euler.
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