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PART A
Answer all Questions. Each question carries 3 Marks
Find the parametric equation of the tangent line to the circular helix x =

cost,y =sint,z =t,wheret = m.

If f(x,v,2) = x*y 1+ 2y3zj + 3z k, find div f .

Use Green’s theorem to evaluate [ (x* — 3y) dx + 3x dy, where C the circle
x?+y? =4,

Show that f = (y + 2) 1 — xz3 J + x2 siny k is free of source and sink.

Solve y'"" + 9y’ = 0.

Find the Wronskian corresponding to the solution of y"" — 2y’ +y =0

Find the Laplace transform of sin? 2¢

. _1 1
Find L {(5—1)(5—2)}
Find the Fourier cosine integral representation of the function

(1 :if0<x<1
f(x)_{o C o ifx>1

Find the Fourier cosine transform of e™,x > 0
PART B

Answer one full question from each module, each question carries 14 marks
Module |

Find the directional derivative of f(x,y,z) = x?y — yz3 + z at the point

(1,—2,0) in the direction of the vector @ = 21 + j — 2k.

2 2 H H
Evaluate fC(Bx + y*) dx + 2xy dy, along the circular arc C given by

Vs

x=cost,y=sint,0$t£;

OR
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Find the work done by the force field f = xy i + yzj + xz k on a particle that
moves along the curve 7(t) = ti +t2zj+t3k,0<t < 1.
f.dr

Show that the force field f = y T + x j is conservative. Hence evaluatef((olbl))

Module 11

Evaluate the surface integral ffaxz ds, where ¢ is the portion of the plane
x +y+ z =1, that lies in the first octant.
Use Stokes’ theorem to evaluate [ f.d7 ,where f = (x — 2y)i + (y — 2)j +
(z — x)k and C is the circle x? + y? = a? in the xy-plane with counter
clockwise orientation looking down the positive z axis.

OR
Let o be the portion of the surface z = 1 — x? — y? that lies above the xy-plane.
Find the flux of the vector field f = x i + yj + z k across o.

y2x
1+y?

Evaluate j tan~ly dx — dy, where C is the square with vertices

c
(0,0),(1,0),(0,1) and (1,1).

Module 111
Solve the initial value problem y” + 9y = 0,y(0) = 0.2,y'(0) = —1.5.
By the method of variation of parameters to solve y" + 4y = tan 2x.

OR

By the method of undetermined coefficients solve y"' + 2y’ + 4y = 3e™*.
Solve x2y"” + xy’' + 9y = 0,y(1) = 0,y'(1) = 2.5.

Module IV

Find the Laplace transform of (i) ¢ sin 2t (ii) e ! sin 3t cos 2t.

Using convolution theorem find L=! {@}

OR
Find L7 {222}

(s+2)(s—1)2
Use Laplace transforms to solve y"' + 2y" + 2y = 0, y(0) = y'(0) = 1.
Module V

10 if x| < 1

Find the Fourier transform of f(x) = { 0: otherwise:

(7)

(7)

(7)

(7)

(7)

(7)

()
(7)

(")
(7)

()
(7)

(")
(")

(")



0100MAT102062302

b) . . _(sinx, 0<x<m (7)
Find the Fourier sine integral of f(x) = { 0. x>n
OR
20 a) Using Fourier integral representation show that |~ Cf:::f dw =Ze x> 0. )

k, 0<x<a

Find the Fourier sine transform of f(x) = {O . @
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