
 
 

 
 

TABLE OF CONTENTS 

  

Unit No. Title Page No. 

1 First-Order Ordinary Differential Equation 

1.0 Introduction 

1.1 Example of First-Order Differential Equation 

1.2 Types of First Order Differential Equation 

1.3 Orthogonal Trajectories 

1.4 Applications of First-order Differential Equation 

 

01-42 

2 Ordinary Differential Equations of Higher Order 

2.0 Introduction 

2.1 Definition 

2.2 Classification of Higher Order ODEs 

2.3 Higher Order Linear Differential Equations 

With Constant Coefficients 

2.4 Applications of Ordinary Differential Equations of 

Higher Order 

2.5 Non-homogeneous Terms and Their Particular 

Integrals 

2.6 Method of Variation of Parameters 

 

43-54 

3 Laplace Transformation 

3.0 Introduction 

3.1 What is the Laplace Transform? 

3.2  Laplace Transform Formula 

3.3 Why we use Laplace Transform 

3.4 Properties of Laplace Transform 

3.5 Laplace Transformation of Standard Functions 

3.6 First Shifting Theorem (Laplace Transform) 

3.7 Laplace Transform of Differential Equation 

3.8 Laplace transform of a function multiplied by t and 

divided by t 

 

55-78 



 
 

 
 

3.9 Transforms of Derivatives 

3.10 Transforms of Integrals 

3.11 Evaluation of Integrals by Laplace Transforms 

3.12 Laplace Transform of Derivatives of a Function 

3.13 Laplace Transform of Integral of a Function 

3.14 Laplace Transform of a Periodic Function 

3.15 Bilateral Laplace Transform 

3.16 Inverse Laplace Transform 

3.17 Convolution Theorem 

3.18 Solving Initial Value Problems by Laplace Transform 

3.19 Advantages of Laplace Transform Method 

3.20 Applications of Laplace Transform 

3.21 Frequent Errors and Misunderstandings 

4 Vector Differentiation 

4.0 Introduction  

4.1 Definition 

4.2 Important Results (Physics-friendly) 

4.3 Differentiation Rules 

4.4 Types of Vector Integral 

4.5 Unit Vector 

4.6 Types of Functions 

4.7 Gradient 

4.8 Divergence 

4.9 Curl 

4.10 Divergence and Curl Examples 

4.11 Directional Derivative 

4.12 Vector identities  

4.13 Scalar Potential Function 

4.14 Solenoidal and Irrotational Vector Fields 

 

79-113 

5 Vector Integrals 

5.0 Introduction 

5.1 Vector Point Function 

5.2 Types of Vector Integrals 

5.3 Fundamental Theorems of Vector Integration 

114-131 

 


