
PHYS 210 – Mathematical 

Methods in Physics II 
Syllabus Spring Semester 2021-2022 

 

Instructor: Dr. Atalay Karasu, Room # 314, Tel: 3295, Email: karasu@metu.edu.tr 

Teaching Assistant: Okan Günel, Room # 225, Tel: 4338,  Email: okan@metu.edu.tr 

Textbook(s):  

 Mary L. Boas, Mathematical Methods in the Physical Sciences (John Wiley and Sons, 3rd ed.,2006) 

 Francis B. Hildebrand, Advanced Calculus for Applications (Prentice-Hall: NJ,2nd ed., 1976) 

Reading: J.W. Brown and R.V. Churchill, Complex Variables and Applications (McGraw-Hill: NY, 9th ed., 
2013) 

Schedule: Monday 10:40 -12:30 (P3) ; Wednesday 10:40 - 12:30 (P3).  

Grading: There will be two midterm exams (%25 each) and a final exam (%50).  

 

TOPICS: 

Vector analysis 

Elementary properties of vectors; Definition of a vector in terms of coordinate transformations; Index 
notations. 

Scalar and vector product of two vectors; Multiple products; Vector equation of a straight line; Vector 
equation of a plane. 

Differentiation of vectors; The gradient vector; Divergence and curl of a vector field; Differentiation 
formulas. 

Line integrals; Conservative field; Potential function; Surface integrals; Interpretation of divergence ; The 
divergence theorem; The Green's theorem; The Stoke’s theorem. 

Orthogonal curvilinear coordinates 

Definitions; Differential operators: Gradient, divergence and curl; Special coordinate systems:  
Cylindrical and Spherical coordinate systems. 

Functions of a complex variable 

A complex variable; Elementary functions of a complex variable; Analytic functions of a complex 
variable; Line integrals of complex functions; Cauchy's integral formula; Taylor series; Laurent series; 
Singularities of analytic functions; Classification of singularities; Poles& Residues; The residue theorem; 
Evolution of real definite integrals. 

karasu@metu.edu.tr
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Exam Dates:  

 1st Midterm Exam: TBA 

 2nd Midterm Exam: TBA 

 Final Exam: TBA 

Academic Honesty: 

The METU Honour Code is as follows: "Every member of METU community adopts the following honour 
code as one of the core principles of academic life and strives to develop an academic environment 
where continuous adherence to this code is promoted. The members of the METU community are 
reliable, responsible and honourable people who embrace only the success and recognition they deserve, 
and act with integrity in their use, evaluation and presentation of facts, data and documents." 

Any form of cheating will be severely punished!  


