
B. Sc. IVYear BPH-C701 Semestcr-VII | 
MATHEMATICAL PIIYSICS 

Total Lectures Marks Allotted 
Time Allotted for 

End Scmester 

Total Marks Time Allottecd 

for Contiruous 
Allotted for 
Continuous 

Lectures 
for 1nd 

Examination ScmestCr Asscssn11cnt 
Assessmcnt xamination 

60 3 Hrs 30 600 Irs 30 NOTE: The question paper shall consist of two sections (See.-A and See. B). Sec. A sall contain 10 shor: a:Swer ype questions or Six marks each and student shall be required to attempt any five questions, Sec. H simll conain 8 cdescriptive type cuestio:s of ten marks cach and student shall be required to attempt any four questions. Questions shall be uniforn:ly distrihuted fro1 e etire syllbus. The previous ycar paper/model paper can be uscd as a guideline and the followin syllabus sl:enuld he strictly followed wiile setting the question paper. 
Learning Objectives 
The purpose of this paper is to introduce stucdents to diflereni methnds of matlenIatical pl1yse's. The comrse structure of this paper include the study matrices, tensors, complex variables, specul functions, integ'«al ransformitious (nl dlifferental eynitirms in greater detail. 

MATRICES & TENSORS 
Orthogonal, Hermitian, Unitary and Normal matrices, Pauli and Dirac 1natriccs, Orthogonality eontiors, Tensor analysis: Introduction and definitions (Covariant and contravariant tensors, Addition, Multiplication & rank of tensers. (Contraction, Direct product, Quoticnt rule), Pscudo and dual tensors, I.evi-Civita syimbol, Mc:ric tensor, Christo:fe! symbols as derivatives of the metric tensor. 

(12 Iectures) 

COMPLEX VARIABLES 
Functions of complex variables, Analytic function, Cauchy intcgral ti:eorem ard Cachy tegra! fora. Taylor and Laurent series, Theorem of residucs, Contour integrals and dcfinitc integrals. (12 Iccturcs) 
SPECIAL FUNCTIONS 
Legendre, Bessel, Hermite, Lagucrre equations and their solutions & polynomials, Recursi relatiors, Orthogonality and generating functions, Associated Legendre polynomials. (12 I.eetures) 

INTEGRAL TRANSFORMS 
First and second order shifting theorems, Fouriers series, Fourier integral, Fourier trarstrmes (FT). Dirac iclta functions and its FT, Laplace transforms (LT), Inverse LT by partial fractions, 1.T of derivative ani :egra. ct. 

(12 Lceturcs) 
PARTIAL DIFFERENTIAL EQUATION 
Laplace equation and its solution in rectangular, cylindrical and spl:erica eo oriinates; oisson cquation (Green's function solution), Two dimensional wave cquation, Vibrating, memrae (rectanglar a:: Cire. 

(12 1.eetures) Text Books / Reference Books 
Mathematical Physics B.S. Rajput 
Mathematical Methods for Physics - G Arfken 
Mathematical Methods for Physics- G.Arfken 
Applied Mathematics for Physicists & lingincer- Pipes & Ilarvil Matrices and Tensors for Physicists- A .W. Joshi 
Advanced Engineering Mathematics- FE. Kreyszig 7. Mathematics for Physicists- Mary l. . Boas 
Special functions E.D. Rainville 
Special functions W. W. Bell 

10. Mathenatical Methods for Physicists & lingineers- K.F, Reily, MPillob: N SI Rere 

2. 

5. 

Learning Outcomnes: With ihe methods to be tuught in this ecourse, stulents v:ill uiquine ull iln nithmmitical shills tleas aie necessary 
to solve problems in clussical mechanus, quantum mechanics, elecwodyname s rdnl stal" hy ses neler jNartic : ynics and other fields of theoretical physics. The students will be able to work willt vec tors, 'iNtr's, diher:n! j's i tieis, Iris r mations and 
series upon the successful conpletion of this payer 


