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Note:

(1) Answer ALL questions

(ii) Draw diagrams, and write equations wherever necessary
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State and prove Cauchy’s integral theorem for simply connected region. Explain how this can be extended

to multiply connected region.
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Define residue. Using the residue theorem, evaluate, [ =

Test for analyticity of the function of complex variable. (i) f(z) = |z|*> (i) f(2) = 2>
[4+4+2]
Divergence of the vector field A in curvilinear coordinates is given by,

VA=

d
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Using the above, obtain an expression for Laplacian in curvilinear coorclmates

Define and deduce the properties of unitary and orthogonal matrices.
Find out the eigen values and eigen vectors of the following matrix.
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Starting from the generating function, arrive at the series form of Bessel function of first kind, J, (x). Show
that J_p,(x) = (=1)"/(x)
Using Legendre polynomial, obtain an expression for potential at a point due to an electric dipole.

[5+5]
Define (i) cyclic group (ii) permutation group
Show that velocity is contravariant vector.

Perform the symmetry transformations of a square and show that the set of all symmetry transformations
which leave a physical system invariant form a group.

[2+2+6]
Represent the function f(x) = x, =R S in the form of a Fourier series, and show that
1= % g i S E. Show the graphical representation of f(x) in [, 7] and periodic expansion
outside of [—-m, m].

Find the inverse Laplace transform of the function g(s) = -
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