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Part A (Short Answer Questions)
Answer any eight questions.
Weight 1 each.

1. Find the analytic function f(z) = u(z,y) + iv(z,y) inwhich u(z,y) = z° — 3zy?.
2. Evaluate §, (2 — y® + 2izy) dz where c is the contour |2| = 1.

3. Expand f(z) = e* as a Taylor series about 2 =0 .

4. Explain the periodicity in the output of a full wave rectifier.

5. Describe the periodicity of harmonic oscillator.

6. What is the Laplace transform of sinhat ?

7. Evaluate fooo ez de .

8. Evaluate Laguerre polynomials Lo(z) , La(z) and Ls(z) .

9. What are circular harmenics?

10. Express the Green's function of self adjoint operator.
(8%1=8 weightage)
Part B (Short Essay/Problems)
Answer any six questions.
Weight 2 each.

11. Find the residue of f(2) = szﬂz at its singularities.
= e

12

o0
1
Evaluate 6[ w dz

z?

13. Show thatif f(z) is an odd function, then its real Fourier series expansion contains no cosine terms.
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14.

15.
16.

47,

18.

18.

20.

21.

22.
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If g(w) is the Fourier transform of f(z) , show that g(—w) = —g*(w) is a necessary and sufficient
condition for f(z) to be pure imaginary. [g* (w) is the complex conjugate of g(w) ]

Obtain the relation between Beta and Gamma functions.
If Jn(z) is n'" order Bessel function, show that J,, 1(z) — Jnu1(2) = 2J,(z) .

If P,(z) is Legendre polynomial of degree m , using recurrence relations show that
(1 —2?) P/(z) — 2z Py(z) + n(n+1)P,(z) =0 .

Find the general solution of 1-Dimensional heat equation.
(6x2=12 weightage)

Part C (Essay Type Questions)
Answer any two questions.
Weight 5 each.

gin? z—2?

a) State and prove Cauchy'’s integral formula for derivatives. b) Evaluate fc dz ,where c is

z—a)?

the circle |2 — a| = 5 by using Cauchy's integral formula.

Derive laplace transform of n!* order derivative of a function. Also solve for earth’s nutation using
Laplace transform.

Obtain the series solution of the Hermite differential equation.

Du

Solve the differential equation e

- % % - ri,%” =0 for u(r,f) using method of seperation of

variables
(2x5=10 weightage)
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