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PART - A
(Answer all questions)

(8 x 5=40)

L a. Write the vector V=(2, -5, 3) in R’ as a linear combination of the vectors e,=(1, -3, 2)

€,=(2,-4,-1) ande, =(1,-5,7), if possible.

b. Solve the following system of equation by matrix inversion method:

3x+y+77—3
2x-3y-z=-3
xX+2y+z=4
c. Expand the function defined by
J(x)=0for-2<x<0

=xfor0<x<?
as a full series in [-2, 2].

Find the Fourier sine transform of eilll.
1-Cos2i
; ;

Find the Laplace transform of

©

Evaluate Ite_z’ Sin t dt using Laplace transforms.
0

g. Prove that V? (r" F) =n(n+3)r"°F.

Obtain a, b, ¢ such that the vector F = (x+y+ az)1+(bx+2y Z)_/+( x+cy+22)k
Is irrotational.
PART B
(4 x 15=60)

Show that the equationsx +y+z=a, 3x + 4y +5z=b, 2x+3y+4z=c¢
(1) -have no solution if a=b=c=1]

11 a.

i) have many solutions if 0=—=c=1].
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®
b, Show that the transformation N=25+x+ 1, yy=x +x, 2xs,

Y3 =X, —2x; isregular. Write down the inverse transformation.

N

OR
ni. a. Determine the values of 'k’ for which the following set of equation may possess non-
trivial solution and find it.

3x +x, —kx; =0, 4x,—2x, -3x;, =0, 2k, + 4x, + kx; = 0. (8)

(Turn over)



VL.

VIL

VIIL.

IX.

Check whcther the set o= (e 2a i Shiiab s RE s asubspace or noi

1

Examine wwhether (1.0.0) (1.1.0). (0.1, 1) 1s @ basis of R

Find the Fourier series to represent /i) in | —7,7 |, given

,_. = I_\"_f .‘_1’ R — A <XI<T
(x) ¢
= [ 7[2 R x==*7
- VoLV _ /
Deduce that 1+ pes +//32 g 5
Solve the integral equation: jf(x)Cosaxdx =e .
0
OR

Find the Fourier cosine transform of e~ .
1-Cosxr

If the Fourier sine transform of f{x) is ————, O0<x <z, find f(x).
xr”

e ' Sin't
Prove that — o dr=VY log5s.
S

Find the inverse Laplace transform of tan”' (Tj
D

OR
Use Laplace transform method to solve y"—3y'+ 2y =41 +¢e” when
»(0)=1,y (0)=-1.
Find the Laplace transform of ¢ u(t — 2).

Using Divergence theorem, calculate Hffds where F =2xzi+ yz j+z°k

over the half sphere ¥ y2 +z' =4 lying above the IC plane.

Verify stokes theorem for the function _7 = (x2 + yz)i —2xy j around the rectangle

bounded by the lines x=%a, y=0, y=5b.
OR

Find the directional derivative of @(x,y,z)= xy® + yz* at(2,-1,1) in the direction

of the vector i+ 2 +2k.

Svaluate C} xydx+ xy*dy by Stoke's theorem where c is the square in the xy plane

with vertices (1,0), (-1,0), (,1), (0,-1).
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