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Differentiation is used to find how much something changes. For example, if you have a function 
which tells you how fast a car is going a certain time after it sets off, differentiation can tell you its 
acceleration. The result of differentiation is known as a derivative. Integration is the inverse 
of differentiation. 
 
 
 
 
 
 
 
 

 
 

 
 
 

 
 
 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 
 
 
 

 
 

 
 

 
 

 

  
 

 
 

INTRODUCTION 
 

Introduction to Applications of Differentiation 
 

In Isaac Newton's day, one of the biggest problems was 
poor navigation at sea. Shipwrecks occured because the ship was not 
where the captain thought it should be. There was not a good enough 
understanding of how the Earth, stars and planets moved with respect 
to each other. 
 

Calculus (differentiation and integration) was developed to improve 
this understanding. Differentiation and integration can help us solve 
many types of real-world problems. We use the derivative to 
determine the maximum and minimum values of particular functions 
(e.g. cost, strength, amount of material used in a building, profit, loss, 
etc.). Derivatives are met in many engineering and science problems, 
especially when modelling the behaviour of moving objects. 
 
 

 
 

Before calculus was developed, the stars were vital for navigation. 
 

What is the use of differentiation and integration for engineering 
students 
 

 Sem I - I studied Higher Engineering Mathematics Part-1 
which completely focused on differentiation. 

 Sem II - I again studied Higher Engineering Mathematics 
Part-2, which had 80% of it’s syllabus as Differentiation and 
Integration. 

 Sem III - I studied many subjects which had a major role of 
Integration and Differentiation while working on numerical 
and derivations- 

 

Difference between Differentiation and Integration  
 

Calculus is one of the primary mathematical applications that are 
applied in the world today to solve various phenomenon. It is highly 
employed in scientific studies, economic studies, finance, and 
engineering among other disciplines that play a vital role in the life of 
an individual. Integration and differentiation are the fundamentals 
used in calculus to study change. However, many people, including 
students and scholars have not been able to highlight differences 
between differentiation and integration. 
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What is Differentiation? 
 

Differentiation is a term used in calculus to refer to the change in, 
which properties experiences concerning a unit change in another 
related property. 
 

In another term, differentiation forms an algebraic expression that 
helps in the calculation the gradient of a curve at given point. It is 
important to highlight that curves have their slopes varying at given 
point unlike straight lines, which have the same gradient all through.
What is Integration? 
 

Integration is a term used in calculus to refer to the formula and the 
procedure of calculating the area under the curve. 
 

It is worth noting that the graph must be under a curve, which results 
to the formation of an integral part, which is difficult to find the area 
unlike other shapes like circles, squares, and rectangles, which are 
easier to calculate their areas. 
 

Purpose and Functions of Differentiation and Integration
 

Integration and differentiation can be primarily be differentiated in the 
way the two concepts are applied and their ultimate results. They are 
used to arrive at different answers, which is the fundamental 
difference. Differentiation is used in calculating the gradient of the 
curve. Nonlinear curves have different slopes at any given point, 
which makes it difficult to determine their gradients. The algebraic 
expression used to determine the change incurred from on
another with a unit is referred to as differentiation.
integration is an algebraic expression used in calculating the area 
under the curve because it is not a perfect shape after which area can 
easily be calculated. 
 

Directly Opposite 
 

Differentiation and Integration algebraic functions are directly 
opposite of one another, specifically in their application. If one 
performs integration, he or she is said to be showing the opposite of 
differentiation while if one performs differentiation, he or she is 
performing opposite of integration. For example, integration and 
differentiation form a relationship that is similarly depicted when one 
performs the square of a number and then finds the square root of the 
result. Therefore, if one wants to find the opposite of an integrated 
number, he or she will be required to perform the differentiation of the 
same number. Simply, integration is the reverse process of 
differentiation and vice versa. 
 

Real Life Application for Differentiation and Integration
 

In real life scenarios, integration and differentiation have been found 
to be applied differently to each concept used in providing different 
results. Nevertheless, it is remarkable to highlight that both 
differentiation is essential calculus concepts that make life easy. One 
of the main application of integration is calculating the areas of curved 
surfaces, calculating the volume of objects, and calculating the central 
point among other functions. 
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Integration 

In real life scenarios, integration and differentiation have been found 
to be applied differently to each concept used in providing different 
results. Nevertheless, it is remarkable to highlight that both 

concepts that make life easy. One 
of the main application of integration is calculating the areas of curved 
surfaces, calculating the volume of objects, and calculating the central 

On the other hand, differentiation concept i
calculating instantaneous velocity and used in determining whether a 
function is increasing or decreasing accordingly. This is a clear 
demonstration of how the two concepts are applied in the lives of 
individuals. 
 

Speed and Function of Differentiation and Integration
 

The other difference between integration and differentiation is the role 
they play when it comes to any given function under investigation. 
According to mathematicians, differentiation significantly helps in 
determining the speed of the function by helping in the calculation of 
instantaneous velocity. On the other hand, integration is concerned 
with determining the distanced travelled by any given function. The 
area under the curve is estimated to be equivalent to the d
travelled by the function. Integration algebraic expression helps in 
calculating the area under the curve, which amounts to the distance 
travelled by the function. 
 

Algebraic Expressions/Formula for Differentiation and Integration
 

It is also worth noting that differentiation and integration have 
different algebraic expressions, which are used in the calculation. This 
explains why the two calculus concepts will always provide different 
results.  The derivative of a function f(x) concerning the varia
according to the product rule will be defined as:

On the other hand, the integration formula or the integral area under 
the curve can be calculated by use of the formula:
 

∫f(x) dx, which is the formula adopted under substitution method.
5) Addition and Division 
 

The other method of comparing integration to differentiation is by 
specifically explaining how each function realizes its results. 
Integration determines the outcome of a specific function by adding 
the aspects associated with calcul
differentiation determines instantaneous velocity and the speed of the 
function through division. 
 

Differences between Differentiation and Integration: Comparison 
Chart 

 

Summary of Differentiation vs. Integration
 

 One of the principal variations between differentiation and 
integration is that the two calculus functions are directly 
opposite of one another in their application.

 Students and other scholars should focus on understanding 
one of the concepts after which they will b
perform the opposite to determine the results of the other 
function. 
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Summary of Differentiation vs. Integration 

principal variations between differentiation and 
integration is that the two calculus functions are directly 
opposite of one another in their application. 
Students and other scholars should focus on understanding 
one of the concepts after which they will be required to 
perform the opposite to determine the results of the other 
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 Understanding differences that exist between integration and 
differentiation are essential because it will help individuals 
to use the right algebraic expression where necessary. 

 

Lastly, it is vital to master the two calculus concepts in basic 
mathematics because they have consistently been used in various 
disciplines like economics, business, and engineering 
 

CONCLUSION 
 

With integration and differentiation as mathematical techniques, I 
have been able to reach the solution of the different methods used. 
Each of the methods brings a simple and clear way thus can be used 
for practical data. Furthermore, with tables and figures I have been 
able and compare the actual data with the predicted data. The 
analyzing of the different countries that are less developed has given 
an overview of how overpopulation will cause severe problems for 
example instability, showing the country’s development, the viscous 
poverty circle, pollution and environmental degradation. Using the 
techniques above I have been able to predict population sizes with and 
without family planning. For example I analyzed the family planning 
policy in china and evaluated how it has advantageously helped china 
in its development and poverty reduction.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Therefore, it will be true if I say that other developing and 
underdeveloped countries deserve to emphasize on the implementation 
of the family planning rule in order to reduce the negative impacts of 
massive population that has affected our world. This project can 
therefore be viewed as a scientific effort to measure and manage 
population growth in the current world setup. It can also help 
struggling or developing nations adopt some of the method displayed 
above to improve their social and economic status. 
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