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PART A

Answer all Questions. Each question carries 3 Marks
If ¥ = et 1+ e’ isthe position vector of a moving particle, find its velocity at t = 0.
Find a unit vector in the direction in which f(x,y) = 4x3y increases most rapidly at
P(-1, 1), and find the rate of change of f at P in that direction.
Evaluate [ (x* —3y)dx +3xdy , using Green’s theorem, C being the circle
x?+y? =4.
Determine whether the vector field F(x,y,z) = x3 1 + y3 j + z3k is free of sources
and sinks. If it is not, locate them.

Find whether the solution set {x sinx, x cosx } forms a basis or not.

Solve y"" +y" = 0.

Find the Laplace Transform of e~ 2¢ sin5t.

Find the inverse Laplace Transform of 2t
(s+1)4

1, if x| <1,

Find the Fourier cosine integral of f(x) = {O, if x| > 1
Find the Fourier sine transform of e 7*.

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

'

r

T.

Ifr =xt+yj+ zk and r = || , prove that Vf(r) =

1)

Prove that the line integral [ ((_01 2)

(Bx —y + 1)dx — (x + 6y + 2)dy is independent

of the path. Also find its value.
OR
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Find the work done by the force field F(x,y,z) = z1+ x j + v k, where C is the curve
() = sint i + 4sint § + sin’t k,0 < t <7/,
FindVx (VX f),if f = y?xi—3yzj+xzk

Module 11

Find the area of the ellipse x = a cost, y = b sint; 0 < t < 2w using line integrals.

Use Stoke’s theorem to evaluate [ F.d7, where F(x,y,z) = xy i+ x?j +z* k and

C is the intersection of the rectangle 0 < x < 1,0 < y < 3, and the plane z = y.
OR

Using Green’s theorem evaluate fc x cosy dx — y sinx dy where C is the square with

vertices (0,0), (0, m), (rr, m),and (7, 0).

If F = x31 + y3] + 23k, o isthe surface of the cylinder bounded by x% + y% = 4, z =

0, z = 4, find the outward flux of F across ¢ using Divergence theorem.

Module 111
Solve the initial value problem (D? + 4D + 5)y =0, y(0) =2, y'(0) = —5.
Solve y"" — 6y’ + 9y = exizx , by the method of variation of parameters.
OR

Solve by the method of undetermined coefficients, y" — 4y’ + 3y = sin 3x.
Solve x?y" +7xy"+13y =0, y(1)=0, y'(1) =2.
Module IV

Solve the differential equation using Laplace transform,
y" + 2y’ + 6y = 6te”t, given that y(0)=2, y'(0) = 5.

25+1 .. e”s

Find the inverse Laplace transform of (i) Fioeit (i) YTl

OR
Using convolution find the inverse Laplace transform of

1
s2(s24a?)’

Find the Laplace transform of (i) sin? 3t  (ii)t? in1 <t <2.
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Module V

Using Fourier integrals prove that

s
S COS X, x| <7/,
0, |.X| > T[/z

oo COS (@)
Jo =2 coswxdw =
x, if0<x<2

Find the Fourier Cosine transform of f(x) = { 0, ifx>2

OR

Find the Fourier sine integrals of f(x) = {n _Ox' l{f0x<>xn< "

1, if0<x<1,

Find the Fourier sine transform of f(x) = { 0 ifx>1

T
01— =, ifo<x<1,
Hence deduce that 12059 sin (3) dw = { 2 SO0<x
@ 2 0, ifx>1

*kkk
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