Course Outline
PHYS 341/MATH316 Methods of Mathematical Physics (3 credits) Spring 2022

Instructor Details:

Dr Laila Zafar Kahlon 
Associate Professor

Physics Department, FC College (A Chartered University)

Cell: +92 (331) 4151670
Email: lailakahlon@fccollege.edu.pk
Prerequisite:   PHY 221 or PHY 321 or Math 201 or Math 203

Office Hours: 12:00 pm – 01:00 pm (M, W, F)-S025

Class Timing: 11:00 am – 11:50 pm (M, W, F)-S016
Course Goals:

The Course Phys-341 is for ungraduate students. This is an elective and important course. All students are encouraged to take this course. The course will be offered during the spring semester.
Course Objectives:

The objectives of this course are to teach the laws of fundamental mathematics and their applications that are used extensively by physicists. Problems-solving techniques and critical thinking will be learned through homework problems and concept questions that will enable them to understand the importance of mathematical methods in the world around us. Each student will become more aware of his or her strengths and weaknesses in learning by working on a variety of skills. By examining their values and developing learning strategies this course will help students become successful in FCC’s liberal arts program.
Learn some fundamental mathematical methods, including vector analysis, Fourier analysis, partial differential equations, boundary value problems and complex analysis and some of their uses in the world of physics
Course Outcomes:

At the end of the course, the students would be able: 
1. to use these basic mathematical methods listed above to solve the problems that are frequently encountered in their own fields such as physics and other disciplines; 
2. make significant progress on typical mathematical problems previously unfamiliar to them, using appropriate techniques and tools; 
3. be able to apply problem solving and have a deeper understanding of mathematical theory; 
4. make vague ideas precise by formulating them in mathematical language; 
5. be able to communicate mathematical ideas in writing;
6. be competent in computer programming; be familiar with several subfields (e.g., numerical analysis, computational physics); be exposed to undergraduate research or internship opportunities 
7. To value the liberal arts including the general education; 
8. To appreciate the importance of punctuality, being present and engaged in all online classes, meeting deadlines for assignments;
9. To take effective and efficient notes while listening to a lecture and reading a text.
10. To read on a topic from different sources and collate in own words what the authors are trying to convey;
11. To do his/her own work and exhibit principles of academic integrity, especially citing references appropriately;
12. To use the library effectively and efficiently to search for information in both print and electronic forms
13. To set realistic goals for self and manage time appropriately.
14. To ask intelligent questions reflecting critical, creative, and analytical thinking.
15. To follow and live by the core values of the college at all times;
16. To make presentations that reflect major skills learned.
Course content:

I. Vector Analysis: 

Review of vectors Algebra, Vector differentiation, gradient, divergence and Curl, Divergence and Gauss’s theorem, Green’s theorem in the plane, Stoke's theorem, System of Coordinates, Curvilinear coordinates. 

II. Fourier Series: 

Definition and general properties, Fourier series and Fourier transform of various physical functions, Uses and application of Fourier series. 

III. Integral Transforms: 

Integral transform, Fourier transform, Elementary Laplace transform and its application. 

IV. Special Functions: 

             Gamma functions, Beta functions, Generating functions, Bessel functions, Spherical Bessel functions, Neumann's function, Legendre polynomials, Complex variable, Cauchy Reimann Equation, Cauchy theorem, Cauchy Integral form, Taylor theorem, Laurent theorem, Residue 

V. Boundary Value Problems and Green's Functions: 

            Boundary value problems in Physics, Green's functions, Homogeneous differential equation, Non-homogeneous differential equation, working rules for finding Green's function, Green function for the Strum Liouville theorem. 

VI. Tensor
Rotation of Axes and Vectors; Tensors and their Ranks; Outer Product and Contraction; The Quotient Rule; Kronecker Delta and the Levi-Civita Tensor; Vector Analysis using Tensor Notation; Tensor Analysis in Curvilinear Coordinates

Required texts:

· G. Arfken, Mathematical Physics, 7th ed, Academic Press, 1970. https://b-ok.asia/book/2600326/6e3b1c 
· R. Bronson, ‘Differential Equations’ Schaum’s Outline Series, McGraw Hill, New York. https://b-ok.asia/book/873738/940b3f 
· C.W. Wong, 'Introduction to Mathematical Physics', Oxford University, Press, New York (1991). https://b-ok.asia/book/2291950/dc836d 
· Chattopadhyay, 'Mathematical Physics', Wiley Eastern Limited, New Delhi, (1990). 

Break up of marks/credits                                                                                 % credit/marks


Quizzes.                                                                    
15
Assignments / tests  / presentation/viva etc.
                                                                       15
MID and Final 

 60                                                               
Attendance/participation  
                                                                                                   10
Total


  100

Detail weekly breakup of objectives with specific resources and assessment:

	Topics (weekwise)
	What’s the students should do
	Assessment

	Vector Analysis (week 1-week 3)
	· Read topics from the text book (mandatory)

· Go through the provided ppt slides

· Attend the university classes for the lecture
	· Quiz 

· Assignment  



	Fourier Series (week 4-week 6)
	· Read topics from the text book (mandatory)

· Go through the provided ppt slides

· Attend the university classes for the lecture
	· Quiz 

· Assignment  



	Integral Transforms (week 7-week 10)
	· Read topics from the text book (mandatory)

· Go through the provided ppt slides

· Attend the university classes for the lecture


	· Quiz 

· Assignment  



	Special Functions (week 11-week 13)
	· Read topics from the text book (mandatory)

· Go through the provided ppt slides

· Attend the university classes for the lecture

	· Quiz 

· Assignment  



	Boundary Value Problems and Green's Functions (week 14-week 16)


	· Read topics from the text book (mandatory)

· Go through the provided ppt slides

· Attend the university classes for the lecture

	· Quiz 

· Assignment  



	Tensor & Revision
(week 14-week 16)
	· Read topics from the text book (mandatory)

· Go through the provided ppt slides

· Attend the university classes for the lecture


	· Quiz 

· Assignment  




Attendance and Grading Scale policy:

Students must attend all the lectures. If attendance of any student falls below 70%, he/she will not be allowed to sit in the final exam. FCCU grading scale policy will be followed to calculate grades and quality points. There will be no makeup quiz or exam if you miss any except for medical reasons with doctor’s verification.

Required Work:

· Attend ALL classes. Arrive on time and stay the entire period.

· Read all assignments, perform all laboratory work, and submit all homework on time.

· Keep a neat Laboratory Notebook containing all course work.

· Take both exams.

· Explore, be attentive, interact - pose questions to each other and figure things out.

Note:

1. An assignment will be posted/given to the class fortnightly on the average.

2. Absences will be approved ONLY in the case of extenuating circumstances. Non-approved absences shall quickly erode your course grade.

3. There are NO makeup exams.

Grading Scale:
	Grade
	Quality Pts
	Numerical Value
	Meaning

	A
	4.00
	93-100
	Superior

	A–
	3.70
	90-92
	

	B+
	3.30
	87-89
	Good

	B
	3.00
	83-86
	

	B–
	2.70
	80-82
	

	C+
	2.30
	77-79
	Satisfactory

	C
	2.00
	73-76
	

	C–
	1.70
	70-72
	

	D+
	1.30
	67-69
	Pass

	D
	1.00
	60-66
	

	F
	0.00
	59 or below
	Fail

	WP/WF
	Not applied to CGPA


Note: All announcements would be shared on moodle; emails and their what’s app groups if they have any query or problem they may contact or request for extra meeting via email/skype/what’s app group etc

