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Part A

Answer all questions.
Each question carries 2 marks.

Solve (D4 -2D3 + D? )y 0

FETj—f | gy fnd B |
(sz * 1) 2 (32 + az)

Find ¢, if grad ¢ =(y2—2xyz )L+(3+2xy x2z )] +(62 —3x 2)k

Maximum ,7:(—) Marks

Find the equatibn of the tangent plane to the surface 2x2% — 3xy = 4x =7 at the point 1,-1,2).

State Green’s theorem.

Part B

Answer any four questions.
Each question carries 5 marks.

Find the orthogonal trajectories of the family of confocal conics.

parameter.

Solve (x2 +52 —-az)xdx + (x2 —y2 —b2) ydy =0.
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=1, where A is the

Find usihg convolution theorem to the inverse Laplace transforms of ( Sy a2) ( 2 b2) ;

Find div F and curl F, where F = éiad (x3 + y3 +23 —3xyz).

Find the area of a circle of a radius a using Green’s theorem.

Turn over
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Evaluate g F-dS, where F = yzi + 24 + 2yk o4 g is'the part of the sphere 22 + y2 + 22 = 1 that lies

in the first Octant. :
(4x5=20 marks)
Part C

Answer Section (a) or (b) of each question.
Each question carries 10 marks.

(a) Solve (D2 + az)y = sec ax.
-Or

2 :
(b) Sclve by the method of variation of parameters d—‘: +a’y = sec ax.
x g

2
(a) Find the inverse Laplace transform of tan ; (3—2)

Or

at
(b) Find the Laplace transform of I, {e—ﬁcosbt}‘

4

. (@) Ifr= ';l, where r is the position vector of the point (x, y, 2) with respect of the origin, prove
that V7() =L
Or
(b) Find the constants a, b, c, so that F = (x+2y+az)i + (bx -3y —2) J+(dx+ey fzz)];,' may be

irrotational.

: ' Liiga 24 s = = i
(a) Use divergence theorem to evaluate -g (y 21 +2x7) + 227k ) ~dS, where 8 is the closed surface
bounded by the xoy-plane and the upper half of the sphere a2 + y2 + 22 = a2 above this plane.
oy ‘ '
(b) If S is any closed surface enclosing a volume V and if A = g + byj + czk prove that

[[A-dS=(a+b+c) V.
S

e

(4 X'10 = 40 marks)



