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Answer all questions, eoch carries 3 marks.
I Find the unit tangent vector at a .". - npornt f0 : ; to the curve

i(t) - cos 3r t * sin3t j + st ft. (3)

2 Find the directional derivative of thg function rp = 3xzy _ y, z. at (3)(-I, -2, -1)in the direction of negative z axis.

using Green's Theorem evaluate I, zry d.x * (x2 + x)dywhere c is the unit

01MAT102052001 A

circle in the positive direction.

Determine whether the vector fieldi(x,y,z) -
is free of sources and sinks.

(3)

(y + z)t - (xzs)j * (x2siny)ft 
(3)

4

5r
'6

,7

8

9
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Solve the initial value probl em y" * y = 0: y(0) = 3, y,(0) = 1.
Find the Wronskian corresponding to the solutio n of y,, _ 3y, * 2y : g.
Find the Laplace Transform of sne3f cos}t.

Evaluate ,-rl4l
lt"++l3l'

Find the Fourier cosine transform of the function f (x) _ I\, O < x < a.

(0, x>a (3)

Express f(x)-{i,o<x<l'0, *, o 
as a Fourier sine integral' (3)

Answer onefull questionfro* *!ffir, each question corries 14 morks

a) Use a rine integrar to evaruat. ,t" YL11"";t" by the force fierd F = xyzt * xy j
along the triangre with vertices (0,0), (2,1) and(0,1) in the positive direction. e)

(3)

(3)

(3)

(3)
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b) Use the given information to find the position and velocity vectors of the particle (7)

withacceleration d(t)- -cosf ?-sintj, l1O;= t' i(0)-i
12 a) Evaluate I, @liax- cos(yz)dywhere C is the straight line segment from Q)

(L,t,t)to (-2,L,3).

b) Show that the vector field F'(x, y) = cosy t - xsiny j is conservative and find Q)

- q such that7 - VE. Hence evaluate lffi'.ot y dx - xstny dy

-i,,1 Module-Il

13 a) Using divergence theorem, evaluate fi" F.t as, where

q F(r,y,z) = (xt +y)i+ zzj + (ev - )ftand o is the surface of rectangular Q)

cube bounded by the coordinate planes and the plane x = 3,! = t,z = 3'

b) Use Stoke's Theorem to evaluate the work done by the force field

F(*,y, z) = 3z t + +x j + zyft over the boundary of the paraboloid Q)

z = 4 - xz - !2,2 ) 0 with upward orientation'

14 a) Let o be the portion of the surface z = ! - x2 - yz that lies above the xy -plane

and o is the oriented upwards. Find the flux of the vector field (7\

f (*,Y, z) = x i + Y i + z[ across o'

b) Find the mass of the lamina that is the portion of the plane x * y * z -- 2 lying in

the first octant *h"r" the density function of the surface is o = xz. A)

Module-III
t 15 a) Solve using the method of undetermined coefficients: y" - 4y' * 4y -  stmzx. Q)

b) Solve using the method of variation of parameters: y * 4y - sec? x. O
16 a) Solve using the method of undetermined coefficients: y"' * 2y" - y' - 2y = e'' (7)

b) Solve the initial value probl em x2!" - 3xy' * 3y :0, y(1) = 0, y'(1) = 1' Q)

Module-IV

17 a) Using Laplace Transform solve y" + 4y' + 3y - e-t,y(0) = !,y'(O) = L' (7)

b) Using convolution theorem, find the inverse Laplei'ce Transform "f # (7)

18 a) Use Laplace Transform to solve y" +,3y' *2y - u(t - 1), y(0) = 0,y'(0) = 0 (7)

b) Evaluate L-L | ?t+1 ]teL - Lr+rs+sl Q)
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ffirb-V
re a) 

Find tu Fsurier htesrd EtrEs€ntstio' offre frmction f(x) = I! :ifl ; i (7)

b, findfu Fowierratrsforyn of f(x) - s-lxl,-6 ( x < a (7)

'rtr a\ ., \ fSinr .O 1 X <nLv o) neprtrem f (x) = t;:'-'"r]*o- " as Fourier Cosine Integral. (7)

(L, 0 < x < 1b)
F,tnd& Fouriersin€rosfum6fttsfiretionf(r) = f -1, L < x <2 A,. (0, x)Z\

rf *{ir;
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