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Answer any FIVE full questions. All questions carry equal marks

1. (a) Show that spherical coordinate system is orthogonal.
(b) State and prove Cauchy integral theorem.

~. 2. (a) Find Fourier transform of function f(t) = et
(b) Obtain isomorphic representation of C3, group.

3. (a) The Laplace equation in spherical coordinates is given by,
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Show that angular part of the equation reduces to Legendre differential equation.
(b) Show that symmetry of similar indices of a tensor remains invariant under
coordinate transformation.

4. (a) Show that matrices A and B given below are similar.

2 _f=2Z 5
A= (_1 _1) s (_1 3)
(b) Evaluate following integral using the method of residues.
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5. (a) Obtain Cauchy-Riemann equations for an analytical function f (z).
(b) Obtain Fourier series expansion for following square wave function.
()_{-—1 for—T/2$t<0}
FO=1 411 foro<t <172

6. (a) Obtain a series solution to Bessel differential equation.
(b) Show that the following matrix is orthogonal:
1 IZ =2 1 ]
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