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ABSTRACT

Wave equation is widely used in physics to describe small vibrations of a tightly
stretched flexible string for one dimensional case. Stewart (2012) stated that the wave
equations are also used to represent some physical problems in physics such as the
motion of a waveform, which are an ocean wave, a sound wave, or a light wave. This
project will derive the solutions of the vibrating object for obtaining the vertical
displacement of a wave in three dimensional wave equation based on rectangular
coordinates. In addition, the Fourier series expansion is used to find a solution. The
unique solution of homogenous wave equation can be obtained by using the method

separation of variables.



TABLE OF CONTENTS

DECLARATION BY SUPERVISOR
DECLARATION BY CANDIDATE
ABSTRACT
ACKNOWLEDGEMENT

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS AND SYMBOLS

CHAPTER 1: INTRODUCTION OF PROJECT
1.1 Introduction
1.2 Overview Concept of Wave Equation
1.3 Problem Statement
1.4 Objectives
1.5 Significance ofthe Project
1.6 Scope ofthe Project
1.7 Project Benefit

1.8 Organisational of Report

CHAPTER 2: LITERATURE REVIEW AND METHODOLOGY
2.1 Introduction
2.2 Literature Review

2.3 Definition of Terms and Concept

1



2.4 Research Step

2.5 Conclusion

CHAPTER 3: IMPLEMENTATION
3.1 Introduction
3.2 Basic derivation of wave equation

3.3 Conclusion

CHAPTER 4: RESULTS AND DISCUSSION
4.1 Introduction
4.2 Derivation ofthree dimensional wave equation with Dirichlet
Boundary conditions
4.2.1 Example of Dirichlet boundary conditions
4.3 Derivation ofthree dimensional wave equation with Mixed
Boundary conditions
4.3.1 Boundaries at axisx = 0 and x = a are free to move and the
rest are fixed to the axis
4.3.2 Boundaries ataxisx = 0,x = a,z =0,z = c are fixed to
the axis and at axisy = 0 and y = b is free to move
4.3.3 Boundariesataxisx = 0,x =a,y=0andy = b are
fixed to the axis and boundaries at axis z = 0 and z = ¢ are

free to move

vi

12

15

16

16

21

22

22

34

37

46

55



	THREE DIMENSIONAL HOMOGENOUS WAVE EQUATION IN RECTANGULAR COORDINATES
	DECLARATION BY CANDIDATE
	ABSTRACT
	TABLE OF CONTENTS

