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PART A
Answer all questions, each carries 3 marks.

I Find the velocity and acceleration of a particle whose position vector is given by
(3)

lxdx+ydy. (3)
C

3 Determine the sources and sinks of the vector field

j@,y,,)=z(i -2,) i +z( f -zy\j +z( ) -2,\8. (3)

\ / \' 'r \ /
4 Evaluate ![x z dS where o is the part ofthe plane x+ y+ z=lthatlies in the first

(3)

octant.

Solve the initial value problemy" + y'-2y = 0, y(0) = 4,

Solvey"" +10y" +9y =Q;

Find the Laplace transform of ,-3t cos2t

I
Find the inverse Laplace Transform of 

1;;11rJ71
s

Find the Fourier cosine transform of the function f(i={:
lu

Using Fourier sine integral , show that

Tr-"o"r, lz if o<x<n
Sln.rul aw=12

o ' lo ,f x>rr

V(t1=tti*"-tj att=0.
2 If C is the unit circle x2 + y2 =1 oriented counter clockwise, find

.5

6

7

8

/'(o) = -5 . (3)

(3)

(3)

(3)

(3)
if
tf

9 0<x<a
x>a

10
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PART B
Answer onefull questionfrom each module, each question carries 11 marks

Module-I
I I a) Find the directional derivative of g(x,y,z) = *3 , - y x2 + z2 at (1,1,1) in the (7)

direction of d =2i - j + 2f. Rko find the maximum directional derivative.

b) 
Show that the vector field j@, y) = * y2 | + *2 y j is conservative and find {

(2,4) A A Q)< 'i'it 
suchthat j=V\.Henceevaluate J ,y'd*+xzydy.

(l'2)
(.\ 12 a) Find the parametric equation of the tangent line to the graph

(7)
v(D=?i -+j +(-])E at (4,-l,o).

t +3'

b) "',' uslng llne Integral evaluate I *' y & + x dy where C is the triangular path

CQ)
connecting (0,0) ,(1,0) and (1,2) in the positive direction.

Module-Il

13 a) . r ---- xv
use ureen-s theorem to evaluate [log(l + y)dx-=dy where C is the triangle

b t+Y (7)

with vertices (0,0),(2,0) and (0,4).

b) Use Divergence theorem to find the outward flux of the vector filed

t fi -(2x+y')i +xyj +(ry-2r)[ ur.os the surface of the tetrahedron (7)

, bounded by x * y + z =2 andthe coordinate planes.

'. 14 a) Find the fl.px of the vector field FQ,y,z)=xE across the surface, the portion of
i 

the parabolo id, z=*2 *y2 below the plane z=Zy oriented by downward unit Q)

normal.
b) Use Stokes theorem evaluate [ 7.a, where

Cr

/@,y,r) = (z - y)i +(z + ii -@+ y)E and C is the boundary of the Q)

paraboloid z =9 - 12 - y2 above the XY-plane with upward orientation.

Module-III

. 15 a) Solve using the method of undetermined coefficients y" -4y'-5y =4cos2x. (7)

b) Solve using the Method of variation of parameters y" + y = cosec r Q)
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16 a) Solve usrng the mettrod of +*termird coefficicnts {T

) Sokrttrc bomdaryvalrrcproblem *2y" -3xy' +4y=a, y(l)=O y'(l)=l (D

hfiod$e'IV

17 a) 2
U*irya*wolutio{r thewm find the l,aplace inverse of , ^ 

-

\/\J
h\ rr^:--r^-t-^^,T,--^f^--^L^ -.; tn-.r, -.-^-t -./n\-n -.t/n\-r (7). X,l\ Using t aptace Transfonn soh€ ' y' +?y' + 7 =e-t y(0) = 0, y'(0) = I

( [r2, tf o<t <zrQ),? fu,=l';t T ,-,ii,
t

'b)" s-+z e)Find fu i*vme L^aplmc Transform of .-:-r
s [s'+9J

Meb,v
r lr.1 tf -l<x<l $,t

19 a) 
Find &€ Fourier Transform of f(r)=i t .

|. 0 otlrcrwise

Fiftd fu Fourier rntggral of /(r) = I ^ 
n ., {7)ru otherwise

20 a) lx if O<x<l" r 
Find Sp Fourier Sine Transform of f{*)={l - r if l<x <3 (7)

.' to if x>3

' b) ntp*to* .f (r)= 
" ,k ' x > 0, k> 0 as a Fourier Cosine integral Q)

r! ' I 
**+*
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