
INTRODUCTION TO DIFFERENTIAL EQUATIONS 

 

Many physical problems, when formulated in mathematical forms, lead to differential equations. 

Differential equations enter naturally as models for many phenomena in economics, commerce, 

engineering etc. Many of these phenomena are complex in nature and very difficult to understand. 

But when they are described by differential equations, it is easy to analyses them. For example, if 

the rate of change of cost for x outputs is directly proportional to the cost, then this phenomenon 

is described by the differential equation, 

 

Where C is the cost and k is constant. The solution of this differential equation is 
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FORMATION OF DIFFERENTIAL EQUATIONS 

 

A Differential Equation is one which involves one or more independent variables, a dependent 

variable and one or more of their differential coefficients. There are two types of differential 

equations: 

(i) Ordinary differential equations involving only one independent variable and derivatives of the 

dependent variable with respect to the independent variable. 

(ii) Partial differential equations which involve more than one independent variable and partial 

derivatives of the dependent variable with respect to the independent variables. 

The following are a few examples for differential equations: 

 

 
(1), (2) and (3) are ordinary differential equations and (4), (5) and (6) are partial differential 

equations. 

 

ORDER AND DEGREE OF A DIFFERENTIAL EQUATION 

 

The order of the derivative of the highest order present in a differential equation is called the order 

of the differential equation. For example, consider the differential equation 

  
 

 
So the highest order is 3. Thus the order of the differential equation is 3. 

                                  The degree of the derivative of the highest order present in a differential 

equation is called the degree of the differential equation. Here the differential coefficients should 

be free from the radicals and fractional exponents. Thus the degree of 

 
 

 

 

 

 



 

 

 

 

 

Example 1 

Write down the order and degree of the following differential equations. 

 

 
FAMILY OF CURVES 

 

Sometimes a family of curves can be represented by a single equation. In such a case the equation 

contains an arbitrary constant c. By assigning different values for c, we get a family of curves. In 

this case c is called the parameter or arbitrary constant of the family. 

Examples 

 
FORMATION OF ORDINARY DIFFERENTIAL EQUATION 

 

Example 2 

Form the differential equation of the family of curves y = A cos 5x + B sin 5x where A and B are 

parameters. 

 



 

 

 
Example 5 

Find the differential equation by eliminating the arbitrary constants a and b from  

y = a tan x + b sec x. 

Solution : 

y = a tan x + b sec x 

Multiplying both sides by cos x we get, 

y cos x = a sin x + b 

Differentiating with respect to x we get 



 
PROBLEM LIST 

 

 

 

 

 
 


