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Find the parametric equation of the tangent vector of the .u-" ffi -- * i +

Show that the functions x, x Inx are linearly independent.

Solve the differential equation y" + 4y' + Z.Sy - 0.

Find the Laplace transform of sin 4t cos 3t.

Find the Laplace transform of e-3tu(t - 1).

Determine the Fourier sine Transform of f(r) = 3x, 0 < x < 6.

Find the Fourier sine integral of f (x) - {stnx if 0 < x < n
t_ o if x>n

PART B

Answer onefull question from each module, each question carries 14 marks

Module I
Find the divergence and curl of the vector field F(x, !, z) = zyt * yzxj * yzzt.

show that F = (cosy * ycosx)i. * (sfnx - xsiny)j is a conservative vector

field. Hence find a potential function for it.

OR
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(3)

2fj+3t?att=7.
Find the directional derivative of f (x,!) = xev at (l,l) in the direction of the (3)

vector i - j.

Use Green's theorem to evaluate fi6 xdy - ydx,where c is the circle (3)

x2+y2-4.
Determine whetherthe vector fieH F = 4(x3 -x)l+4(ys -flir4(23 -z)fr (3)

is free of sources and sinks. If not locate them.
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Find the work done by the force F = xyt + yzj * xzrt. on a particle that moves Q)

alongthe curve C:i(t) = ti + tzj + lcfr.where 0 < f < 1.

Show that I, {3r'"" dx + x3 ev dy) is independent ofthe path and hence evaluate Q)

the integral from (0,0) to (3,2).

Module II

Using Green's theorem, evaluate the line integral I, {*l + yr) d.x + x2d.y Q)

where C is bounde dby y = x and. ! = x2 and positively oriented.

Evaluate the surface integral [, t' ds, where o is the portion of the cone Q)

z - J{a yz between the planes z:l and z:3.

OR

Evaluate II, F.fidS, where S is the surface of the cylinder x2 +y2 =4,2= Q)

0,2 = 3 where f = (2x - y)i + (Zy - z)j + zzi.

Apply 'Stoke's theorem to evaluate I, {* - y)dx + (y - z)dy * (z - x)dz Q)

where c is the boundary of the portion of the plane r *y* z =1in the first

octant.

Module III
Solve the Cauchy -Euler differential equation (xrDt - 3xD * 10 )y = g.

Solve the initial value problem y" - 2y' + 5y - 0, y(0) : -3,y,(0) = 1.

OR

By the method of undetermined coefficients, solve y" + y' - 2y = sinx.

Using method of variation of parameters solve ft + 4y = sec2x .

Mod{le IV
Find the Laplace transform of cos2 t.

Find the inverse Laplace transform "fffi.

OR

Using Laplace transform solve y" * 5y' + 6y - e-2r given that
y(0)=y'(0)=L

b Find the inverse Laplace transform 
"r ft using convorution.
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t Module v
19 a Find the Fouriertransform and integral representation of

f (x) = [I:,'l]^ir]rise' 
Hence show thatlo- # o* = n:/2

b Find the Fourier sine transform and inverse transform of
€-u,x >0 a>0

OR

20 " Find the complex Fouriertransform or f (x)= ftT: i:ij:a 
) 0

b Find the Fouriertransform and integral representation of
(L-xz, lxl s rf(x)-t o, otherwise

*tl* tF
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