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N.B.: 1) Question No. 1 is Com_pulscrv.
2)Attempt any Three Questions from remaining Five questions.

3) Non — programmable calculator Is allowed,

1. a)Evaluate [ F. d 7 where F = Cos v.1-xsinyjand cis the curve y=vV1 — x2 ir: the xy— plane

=
from (1,0} to {0,1) (05} 2
b) Find a Fourler series to represent f(x) = x in (0,2n). (05) g
¢] Find the total work done in moving a particle In the fo-ze field F = 3xyi — 52j + 10xk along :
- =)
x=t'+1, y=21%, 2= t* from t=1 and t=2 . (05) =
d) Find the Feurier series for f{x) = 1 —xin (-1, 1) (05)
2. a) Solve the following partial differential equation.
] ] .
33:3—; - Sy a—;— = 0 by the method of separation of variables. : (06)
b) Evaluate by Green's theorem [ F. d F where F = -xy(xi —yj) and Cis r=a(1+ cosg) . (07)
c
¢) Find 3 cosine saries of period 2t to represent Sin x in 0 < x 1. ) {07)
3. a)Solve Laplace Equation Wu =0 for the figure given below by Jacobi's method , calculate three
iterations.
forn lowo toge o0 (06)
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b) Verify Stoke’s theorem for the vector field F = 4xzi — v+ yzk over the area In the plane z=0 g
bounded by x=0, y=0-and x+y’=1. (a7) >
o . . 3
c) Find the Fourier sine transform of f{x) = 2

and hence evaluate _]':’ tan ! i-* Slnxdx  (07)

4. a) Show that the set of functions Sin( % ), Sin{ Z—T ), Sin{ E;;—xl it brt'ﬁ'ogsrial over {0,L) {06)

b) Verify divergencé theorem evaluate for F = 2xi + xyj + zk-over the reason bounded by the

cylinder x* +y* = 4, 720, 2=6 } (07)
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¢} Determine the solution of ane dimenslonal heat equation %=z under the boundary

conditions u(0,1)=0, u{l, }=0 and u{x,0)=x, {0<x<l), | being the length of the rod. (07)

a) Find the Fourier t { 1-x% |x<1
urier transform of f(x) = 0 x> 1

and hence evaluate _[ ( M ). Las(x/2).dx (06)

b) Solve the following partial diffes.tial equalmn = - 2—- =z given z(x,0) = 3¢ + 2 e by the
method of separation of variablas. - (07)

c) Show that F= {y2™ Cosz}i+ (xe™ Cosz}j — (¢ Sinz)k is irrotational and find the scalar potential

for F and evaluate | F.dr along the curve joining the points {0,0,u) and {-1, 2, ). (07)

2) Obtain the expansions of f{x) = x{rr — x), 0<x<rt as a half — range cosintserles. Hence, show

: w
mat):l . % . (06)

b) Using Gauss's DI- ergence theorem, evaluate g F.d5 where F =axi—2y% + 3tk and S is the

surface X’ +y* + 2= a ,1—0 z=h. {07
¢} Solve Laplace equation =+ i— , for the flgurc given below (07)
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