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Section A
Prove that a finite integral domain is a field (10)
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ve that if an ideal U of a ring R contains a unit of R, then U = R. (10)
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1(C) Show that J:R xMcosec®xdx exists iffn<(m+ 1) (1 0)
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1(d) Evaluate fc mdx where Cis |z + 2| =1 using Cauchy’s integral (10)
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1(e)  Solve the following transportation problem by Vogel's approxima
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xzyzcosf , for all values of y so long as x # 0
B ,forx=0 :

3(a) Letf(x,y)= {

Show that

(i) fxy = fyx at all points (x,y),
(ii) neither £, nor f,, is continuous in xat x = 0, if y # 0.
and (iii) both f,,, and f,, are continuous in (x,y), together at the origin. (20)
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3(b) Using Residue theorem, Show that j': 1‘_.2::;‘;:;‘_“,:16= 1";“; (a2<1)
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3(c) Solve the following L.P.P. using Big. M. method.
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4(a) Show that the sequence {f,}, here f,(x) = ==
is not uniformly convergent on any interval containing zero. | (15)
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4(b) lfRisaring,provemat%)’lzR,~(x)istheidealgeneratedbyx. (15)
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4(c) Solve the following assignment problem for minimum optimal cost. -
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Section B
5(a) Solve (DZ—DD'—ZD'Z)2=(212+1y—y2)sinIy COS Xy. - “ (10)
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5(b) Form a partial differential equation by eliminating the arbitrary function ¢ from
d(x+y + z,x% + y2 — z2) = 0. What is the order of this partial
differential equation?

(10)
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5(c) Find the value of the integral usinglGauss Quadrature formula for n=4

I xdx
0
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5(d) From a uniform sphere of radius a, spherical sector of vertical angle 2a is
removed. Show that the moment of inertia of the remainder of mass M about the

axis of symmetry is -;-Maz(l + cos a)(2 — cos a). (10)
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5(e) If velocity distributon of an incompressible fluid at point (x,y, z) is gives by
%z. %5’3 ’ (kzz—'l)} determine the parameter k such that it is a possible motion.
Hence find its velocity potential. (10)
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6(a) Write down an algorithm for Simpson's% rule. Hence, compute
Sx*(1 —x)dxoorrectuptoth'eedecimal places with step size h = 0.1
compare the result with its exact value
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and
(20)
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6(b) Two sources, each of strength m are placed at the points (- a,0), (a, 0) anq "
sink of strength 2m at the origin. Show that the streamlines are the curves

(2 + y?)? = a?(x% — y* + Axy) where 1 is a variable parameter.
Show also that the fluid speed at any point is (2ma?)/(ry,72,73) Where ry,r,, r, ara
the distances of the points from the sources and the sink.

(10)
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6(c) A particle is moving in a central force field given by the potential, v =— j <~

where, k and a are positive constants. Construct the Hamiltonian of the particje arnd
obtain the equation of motion.

(20)
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