UNIVERSITI TEKNOLOGI MARA

TECHNICAL REPORT

A STUDY OF HEAT EQUATION USING SEPARABLE
VARIABLE METHOD.

ARIFAH BINTI ABDUL AZIZ - 2021132311
NURULHUDA BINTI AYUB — 2021149339
NURUL SYAHERA BINTI MOHD RAZIF — 2021190043

(P23S22)

Report submitted in partial fulfillment of the requirement
for the degree of
Bachelor of Science (Hons.) (Mathematics)
College of Computing, Informatics and Media

FEBRUARY 2023



ACKNOWLEDGEMENTS

In the name of Allah, the most gracious, and the most merciful. First and foremost, we want
to express our gratitude to Almighty Allah SW.T for providing us with the courage,
intelligence, abilities, and chance needed to accomplish this research. Alhamdullilah, in
one year we have accomplished this research with hard work and full devotion even though

there are challenging times.

Besides that, we would want to express thankfulness and appreciation to our supervisor,
Dr. Siti Farhana binti Husin, for giving us the opportunity and invaluable guidance
throughout this research. Her guidance, tolerance, and kindness motivate and inspired us in
completing this research. In addition, along this research, we also learned many new things
and gain more knowledge in numerical analysis. Not only that, but we also want to send
great thankful to our lecturers, Dr Zati Agmar binti Zaharudin and Madam Nur Lina binti
Abdullah for persistent support and empathy during this one year. With their guidance it

really helps us in completing this research satisfactorily.

Furthermore, we also want to thank our group members who gather the effort and support
each other in accomplished the research. Finally, we also want to express our extremely
grateful to our beloved parents for support, prayer, encouragement and sacrifices for our

education and preparation.



TABLE OF CONTENTS

ACKNOWLEDGEMENTS ..ottt et i
TABLE OF CONTENTS ...ttt ii
LIST OF FIGURES ...t bbb 1\
ABSTRACT .ottt ettt et e R e Re e R e st et e a e be et renreere s v
CHAPTER 1: INTRODUCTION ..ottt sttt 1
IS Y/ o] £ VZ: 11 o] o SR UROUPPR 1
1.2 Problem StAtEMENT........cciiiiiiei e 2
IR O ] 1= {1 SR 2
1.4 Significant and Benefit of StudY.........ccccoeiieii i 3
1.5 Scope and Limitation of StUdY..........cccccveiiiiieiiicccce e 3
CHAPTER 2: BACKGROUND THEORY AND LITERATURE REVIEW ............. 4
7220 A 11 0T L3 T [ o SR P USROS 4
2.2 Background TREOIY ......cociiiiieie s 4
2.3 Related Research on Heat Transfer..........cccooveiiieiieneee e 4
S O] o o111 o] o SRS 12
CHAPTER 3: METHODOLOGY AND IMPLEMENTATION......cccccevvniiiiiiianns 13
3.1 Research methodology ........ccooieieiiiii i 13
3.2 Formulation in solving the heat equation.............cccccoevvevieveiie i 14
K J0C B O (ol 1] o o ISR 18
CHAPTER 4: RESULTS AND DISCUSSION .....cooiiiiiiieieseseseeeie e 19
g O 1 11 (0T [ 4 o o PSS 19
4.2 ANAlYLICAl SOIUTION ...oviiiiiiiice s 19
4.3 MaPIE COUING....cueiiiiiitiitiiieeee bbb 29
4.4 The physical phenomenon of heat generation by using partial differential
10 VT L[] SRS 32
I Of0] o] V1T OSSPSR 33
CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS.......cccoocviiiiiiiianns 34
T8 A O o (o [ To o SO 34
5.2 Future RECOMMENUALION .......ccuiiiiiieiii et 34
REFERENGCES ... ..ottt sttt e e sne st snenneane e 35
APPENDIX A oottt ettt ettt nr e re e reanen 38



LIST OF FIGURES

Figure 1. Phase of MethOdology .......c.coviieiieiiieieece e 13
Figure 2. Graph of temperature for problem L..........cccooiiiieiiiii i 31
Figure 3. Graph of temperature for problem 2., 32
Figure 4. Graph of temperature in previous StUAY .........coocoveiiiinieiiciee e 33
Figure 5. MAPLE coding Of Previous StUAY ..........cccoeiiriienininieieee e 38



ABSTRACT

During the last few decades, several interesting studies have been performed to investigate
the applications of the partial differential equations (PDEs). Heat equation is one of the
most famous partial differential equations. It has great importance not only in physics but
also in many other fields. To introduce PDEs, specifically to study on the heat equation,
this study is going to solve a simple problem which a function of space and time with
different initial and boundary conditions. In this study, the objectives are to solve the heat
equation using separable variable method with different boundary condition, to verify the
solution of heat equation model with respect to time, and to compare the results based on
previous study (Morales et al., 2021). To solve the heat equation, partial differential
equation which is non-homogeneous model was used. The method of solving is using
separable variable method. All the data will be substitute in the partial differential equation
to get the temperature equation. Moreover, to verify the solution of the heat equation model
with respect to time, Maple Software was used as aid. The result and discussion of current
study and previous study has been compared. As the result of the comparison, both study
shows the decreasing and increasing graph for both problem due to inconsistent
temperature. This study provides useful information for future research studies into diverse

heat transmission.
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