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Solution of Differential equations by method 
of separation of variables

A general differential equation of first order and first degree is of the form 𝑓 𝑥, 𝑦,
𝑑𝑦

𝑑𝑥
= 0. --(𝑖)

The general solution of (𝑖) represents the equation of the family of curves in one arbitrary 

constant.

In this section, we shall discuss several techniques of obtaining solutions to the following type of 

differential equations.



Solution of Differential equations by method 
of separation of variables

Differential Equations of the type  
𝒅𝒚

𝒅𝒙
= 𝒇(𝒙)

We have
𝑑𝑦

𝑑𝑥
= 𝑓 𝑥 𝑑𝑦 = 𝑓 𝑥 𝑑𝑥

Integrating both sides, we have 𝑑𝑦׬ = 𝑓(𝑥)׬ 𝑑𝑥

𝑦 = 𝑓(𝑥)׬ 𝑑𝑥 + 𝐶, which is the general solution.



Example

Solve the following differential equations.

1.
𝑑𝑦

𝑑𝑥
=

𝑥

𝑥2+1

2.
𝑑𝑦

𝑑𝑥
= 𝑥𝑙𝑜𝑔𝑥

3. 𝑥
𝑑𝑦

𝑑𝑥
+ 1 = 0; 𝑦 1 = 0.



Solution of Differential equations by method 
of separation of variables

Differential Equations of the type 
𝒅𝒚

𝒅𝒙
= 𝒇(𝒚)

We have 
𝑑𝑦

𝑑𝑥
= 𝑓(𝑦)𝑑𝑥 = 𝑓 𝑦 𝑑𝑦

Integrating both sides, we have ׬𝑑𝑥 = ׬
1

𝑓(𝑦)
𝑑𝑦

𝑥 = ׬
1

𝑓 𝑦
𝑑𝑦 + 𝐶, which is a general solution.



Example

Solve the following differential equations.

a)
𝑑𝑦

𝑑𝑥
= 𝑠𝑖𝑛2𝑦

b)
𝑑𝑦

𝑑𝑥
+ 2𝑦2 = 0, 𝑦 1 = 1



Solution of Differential equations by method 
of separation of variables

Differential Equations in the variable separable form:

A differential equation is said to have separable variables if it is of the form 𝑓 𝑥 𝑑𝑥 = 𝑔 𝑦 𝑑𝑦.

Such types of equations can be solved by integrating both sides.

The general solution is given by ׬𝑓 𝑥 𝑑𝑥 = 𝑔׬ 𝑦 𝑑𝑦 + 𝐶, where 𝐶 is an arbitrary constant.

Remember:

There is no need of introducing arbitrary constants of integration on both sides as they can be 

combined to give just one arbitrary constant.



Example

Solve the following differential equations.

i. 2 𝑦 + 3 − 𝑥𝑦
𝑑𝑦

𝑑𝑥
= 0

ii.
𝑑𝑦

𝑑𝑥
=

1+𝑦2

1+𝑥2

iii. 𝑒𝑥 1 − 𝑦2 𝑑𝑥 +
𝑦

𝑥
𝑑𝑦 = 0

iv. 1 + 𝑦2 tan−1 𝑥 𝑑𝑥 + 2𝑦 1 + 𝑥2 𝑑𝑦 = 0



Example

Solve the differential equation
𝑑𝑦

𝑑𝑥
= 1 + 𝑥2 + 𝑦2 + 𝑥2𝑦2, given that 𝑦 = 1 when 𝑥 = 0.



Assignments

1. Find the solution of the differential equation 𝑒𝑥𝑡𝑎𝑛𝑦 𝑑𝑥 + 1 − 𝑒𝑥 𝑠𝑒𝑐2𝑦 𝑑𝑦 = 0.

2. Find the equation of a curve passing through the point (−2, 3), given that the slope of

the tangent to the curve at any point (𝑥, 𝑦) is
2𝑥

𝑦2
.

3. In a bank, principal increases continuously at the rate of 𝑟% per year. Find the value of 𝑟

if 𝑅𝑠. 100 double itself in 10 years. (use 𝑙𝑜𝑔𝑒2 = 0.6931)
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