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	Schedule 
	
	Pre-requisite
	PH-307

	Course Coordinator
	
	Contact
	


	Course
Description 
	This course will cover the basic principal of Mathematical Methods of Physics. Also 
help to understand the fundamentals of mathematics and role of mathematics in 
treating different classical problems in physics.

	Expected
Outcomes 
	After successfully completing this course the student will:
· be able to understand the importance of the mathematical equations and modeling;
· able to understand the initial value problems (Through ODES);
· able to understand the boundary value problems (Through PDES);
· gain an understanding of the basic mathematical knowledge of physics of electromagnetic interactions and modeling, electromagnetic inductions, short wave limit/ long wave limit and its applications 
· apply the knowledge of mathematics in Physics and vice versa;
Be able to understand and discuss the rationale behind the principles and governing mathematical physics modeling.

	Text 
Book 
	Advanced Engineering Mathematics, Dennis G. Zill, Warren S. Wright, 4th Edition, The Jones and Bartlett Publishers International Series in Mathematics

	Reference Book
	1. Mathematical Methods for Physicists (7 th Edition) by G. B. Arfken, H. J. Weber and F. E. Harris, Academic Press (2012) 
2. A Guide to Mathematical Methods for Physicists by M. Petrini, G. Pradisi and A. Zaffaroni, World Scientific Press (2017) 
3. Mathematical physics: A modern introduction to its foundations by S. Hassani, Sadri, Springer (2013) 
4. Dennery, Philippe, and André Krzywicki, Mathematics for physicists, Dover Publications (2012) 
5. Mathematical methods for physics and engineering by K. F. Riley, M. P. Hobson, and S. J. Bence (3rd Edition), Cambrige (1999) 
6. Mathematical Methods for Physicists: A Concise Introduction by T. L. Chow, Cambridge (2000)

	Assignments 
	Problems will be assigned at regular intervals as an assignment.
 
	Quizzes
	All quizzes will be announced well before time.
No make-ups will be offered for missed quizzes.

	Mid  Term
Examination 
	A 60-minutes exam will cover all the material covered during the first 
14-16 lectures.
Combined Mid Term exam for all multiple sections.
	Final 
Examination
	A 120-minutes exam will cover all the material covered during the semester.
Combined Final exam for all multiple sections. 

	Attendance 
Policy 
	Students missing more than 20% of the lectures will receive an “SA” grade in the course and will not be allowed to take final exam.  

	Grading 
Policy   
	Assignment + Quizzes:                          30%
Mid Term Examination:                        30%
Final Examination:                                40%


Learning Outcomes:
Course Learning Outcomes (CLOs)
The course is directed towards the description, analysis, investigate and applications of electromagnetic phenomena. Upon successful completion of the course, the student should be able to:

	CLO
	CLO Statement
	PLO
	Learning Domain and level
	(Cognitive Level)
Blooms Taxonomy

	1
	Analyze the basic knowledge of mathematics on the mathematical equations of 1D, 2D and 3D Surfaces. Apply Integrals (volume and surface Integrals).
	1
	C1
	Level 3


	2
	 Evaluate the force on moving charges inside and outside conducting spheres., apply Gausses Law and divergence law to calculate integrals for sphere and circle.
Series solutions for differential equations for initial and boundary value problems.
	2
	C2
	
Level 4

	3
	Evaluate Series solutions of Bessel Equations to the differential equations
	3
	C2
	
Level 4









	
1. CLO – PLO MAPPING:

	CLOs
	Program Learning Outcomes (PLOs)

	[bookmark: _Hlk114219512]
	Scientific Knowledge
	Problem Analysis
	Conduct investigations of complex problems
	Design / Development of Solutions
	Science and Society
	Environment and Sustainability
	Ethics
	Communication
	Individual and Team Work
	Lifelong Learning
	Future Employability
	Competency

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1
	C1
	
	
	
	
	
	
	
	
	
	
	

	2
	
	C2
	
	
	
	
	
	
	
	
	
	

	3
	
	C2
	
	
	
	
	
	
	
	
	
	



Lecture Plan (Spring 2023)

	Week
	Lecture
#
	TOPICS
	CH
	SECTIONS

	1
	1
2
	Power series method to solve ODEs
Canonical form of Differential Equations
Singular points
Ordinary Points
Regular singular Point
irregular singular point
Examples of finding regular or irregular singular points
Steps to Solve Differential Equation by separating coefficients
	5.1
5.1
	1 – 3
4 – 5

	2
	1
2
	Forbenius Method to solve differential Equations
Case 1 (When roots are distinct and do not differ by integer)
Case 2 (When roots are repeated)
Case 3 (When roots are distinct and differ by integer)
Case 1 with Example
Case 2 with Example
Case 3  with Example	
	5.2
5.2
	6 – 7
1 – 2

	3
	1
2
	Important observations from Forbenius method
Bessel Function or Bessel Equation of Order Zero
How to write the solution of Bessel Equation
Difference of usual Series method and Bessel Function approach
how we can obtain series solution of differential Equation in terms of Log series
Special Functions and Examples

	5.3
5.3
	3 - 4
1 – 2

	4
	1
2
	1st Recurrence formula Proof
2nd Recurrence formula Proof
3rd Recurrence formula Proof
4th Recurrence formula Proof
5th Recurrence formula Proof 
6th Recurrence formula Proof

	5.3
5.4
	3 – 4
5 – 6

	5
	1
2
	Examples and Problems related to Recurrence formulas
J(1/2) in terms of Sinusoidal Series
J(-1/2) in terms of Cosx Series
Different Bessel functions in terms of J0 (x) and J1(x)
Double derivative in Bessel Formulism
Extensive Examples to Learn the implementation of Different Bessel Functions

	5.5
5.5
	1 – 2
3 – 4

	6
	1
2
	J(5/2) in terms of sin and Cosine
How to treat integrals in Bessel Functions
Bessel Function of the first Kind
Useful Properties of Bessel Function first and second kind
Euler Constants
Spherical Bessel Functions
Examples from Book (solved at page 262, 263, 264, 265, 266
	5.6
	5 – 7
1 – 3

	7
	1

2
	Legendre functions, Legendre polynomials, orthogonality, generating function, recurrence relation, associated Legendre equation
	6


	4 – 6

1 – 2

	8
	1
2
	Legendre functions of the second kind, Hermite functions, Hermite equation as Schrodinger equation of quantum harmonic oscillator
	6
	3
4 – 5

	9
	1
2
	Laguerre functions and associated Laguerre functions
	7
	1 – 3

4 – 6

	10
	1
2
	Fourier series, properties of Fourier series, Fourier transform, properties of Fourier transform
	8
	      1 - 3
4 - 5

	11
	1
2
	Fourier convolution theorem, Fourier transform, discrete Fourier transform, Laplace transforms
	8
	6 – 7
      1 – 2

	12
	1
2
	properties of Laplace transforms, Laplace transform of derivatives
	9
	3 – 4
5 – 7

	13
	1
2
	Laplace Convolution theorem, inverse Laplace transform
	9
	1 – 2
3 – 4

	14
	1
2
	Presentations / Projects
	
	5 – 6
1 – 4

	15
	1
2
	Final 
	
	







Mapping of CLOs to Direct Assessments 

	CLOs▼
	Quiz 1
	Quiz 2
	Quiz 3
	Quiz 4
	Quiz 5
	Quiz 6
	Quiz 7
	Midterm Exam
	Final Exam

	1
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	

	3
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