M.Sc. Physics Semester I Paper 1
Mathematical Physics 22PHY21C1
Theory Marks: 80
Internal Assessment Marks: 20
Time: 3 Hours

COURSE OUTCOMES

COl The students would get sufficient exposure /understanding of the linear vector space
and applications of matrices to physical problems

CO2 The students would be able to solve problems based on differential equations

CO3 The analysis of special functions would equip a student for effective tackling of
specific problems.

CO4 The students would be able to realize various applications with proper understanding
of series expansion and integral transforms

Unit I

Vector spaces, Norm of a Vector, Linear independence & dependence, Basis and dimension,
Isomorphism of Vector spaces, Scalar/Inner product of vectors, Orthonormal basis, Gram-
Schmidt Orthogonalization process, Linear operators, Matrices, Cayley-Hamiltion Theorem,
Inverse of matrix, Orthogonal, Unitary and Hermitian matrices, Eigenvalues and eigenvectors
of matrices, Sumilarity transformation, Matrix diagonalization, Simultaneousdiagonalization
and commutativity

Unit IT

Second order linear differential equation with variable coefficients, Ordinary point, Singular
point, Series solution around an ordinary point, Series solution around a regular singular
point; the method of Frobenius, Wronskian and getting a second solution, Solution of
Legendre's equation, Solution of Bessel's equation, Solutions of Laguarre and Hermite's
equations

Unit II1

Special functions, Generating functions for Bessel function of integral order Ja(X),
Recurrence relations, Integral representation; Legendre polynomials Pa(x), Generating
functions for Pu(x), Recurrence relations, orthogonality, Rodrigue’s Relation; Hermite
Polynomials; Generating functions, Rodrigue's relation &orthogonality for Hermite
polynomials; Laguerre polynomials; Generating function and Recurrence relations,
Orthogonality, Rodrigue’s Relation, The Gamma Function, The Dirac — Delta Function

Unit IV

Integral transform, Laplace transform, Properties of Laplace transforms such as first and
second shifting property, Laplace Transform of Periodic Functions, Laplace transform of
derivatives, Laplace Transform of integrals, Inverse Laplace Transform by partial fractions
method, Fourier series, Evaluation of coefficients of Fourier series Cosine and Sine series,
Applications of Fourier Series, Fourier Transforms, Fourler sine Transforms, Fourier cosine
Transforms, Fourler transform of derivatives, Applications of Fourier Transforms

Note:The syllabus is divided into four units. Nine questions will be set in all. Question No.1
will be compulsory having four to eight parts covering the whole syllabus. In addition there
will be two questions from each unit and the student is to answer one question from each unit.
A student has to attempt five questions in all.
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