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NOTE: There are ten questions in all. Attempt all questions. Use of any calculator is not
permitted. All questions carry equal marks.
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a. Show that f(z) = Z is continuous but not differentiable at any point.
b.  If f(z) = x? + iy?, does f'(z) exist at any point?

Determine the analytic function f(z) = u + iv, where u = x3 — 3xy? — 2x.

Evaluate [ C'Izldz, where C is left half of the unit circle |z] = 1 fromz = —itoz = i.

Using Cauchy Integral formula or otherwise show that [ Cez_': dz = —2mi, where C is the

ellipse 2x2 + y? = 2.
Expand f(z) = -1—3 in the Laurent series valid for |z — i| > V2.

Using Residue theorem or otherwise show that [ cZexp e)_dz = i, where C is the unit

circle |z| = 1.

. 2 i : a6
Use residue to establish the integration formula f_nn e V2.

State and prove the orthogonality property of Chebyshev polynomials.
Tightly stretched flexible string has its ends fixed at x = 0 and x = g. At time ¢ = 0, the

string is given a shape defined by f(x)= ux(a—x)where u is a constant, and then

released. Find the displacement of the string at any point x at time t.

10. Show that (1 - xz)T,; (x)=-nxT, (x)+nT,_;(x)




