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The figures in the margin indicate full marks.

Section-I
1. Answer any five questions: 1x5=5
(a) If T (%) =+n prove that I’ (— %) = —2/m.
(b) Find the Fourier Co-efficient as for half wave rectifier.

(c) Find the directional derivative of a scalar function ¢ = x?yz + 4xz? at (1,—2,—1) in the
¢ y

direction 2 — j — 2k.
(d) Show that E= iz is irrotational.
T

(e) Write down the expression for the elements of area in cylindrical co-ordinate (p, @, z) system

for p = constant surface.
(f) Suppose V- E = 0. Comment about the nature of vector field.
(g) Write the error function.

(h) If A is a constant vector, prove that V(?‘ . /T) =A.

Section-11
Answer any two questions. 5%2=10
-m when -nt<x<0

m when 0<x<Tm’
Hence, show that = = 1 —1+1—1+1... 4+1=5
4 3 ' 5 7 9

2. Find the Fourier series of the following function f(x) = {

3. Using the method of separation variable arrive at the radial equation
d?R  2dR I(I+1R
24R _ =0
dr? = rdr r2

from the Laplace equation (V2¢ = 0) in spherical polar co-ordinate system and show that the

general solution of radial equation is of the form

R(r) = Art + Br~U*D, where A and B are constant.
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4.

(a) Define I'(gamma) function in integral form.
(b) What is the domain of convergence of this integral form?

(¢) Find the relation I'(n) = (n — 1)!. 2+1+2=5

(a) State Green’s theorem in the plane.

(b) Evaluate the integral fc (xy + y?)dx + x?dy, where c is the closed curve of the region
bounded by y = x and y = x? and verify Green’s theorem in the plane. 1+4=5

Section-II1

Answer any one question: 10x1=10

2
Consider the differential equation 9x(1 — x) % —-12 Z—i’ +4y =0
(a) Find singular point and justify regular or irregular singular point.
(b) Find the roots of the indicial equation.

(c) Prove the recurrence relation J, ) = % [] 1@ T L. 1(x)], 343+4=10

(a) Find a unit rector parallel to the xy plane and perpendicular to the vector 41 — 3f + k.
(b) Prove that, A x (§ X 5) = §(/T 5) — E(E . §)

(c) Prove (- V)5 = 2Vv? -5 x (Vx 5). 243+5=10



