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Answer Question No. 1 which is compulsory and any five from the rest.
The figures in the right-hand margin indicate marks.
1. Answer the following questions : 2x10

(a) What is the condition for existence of a solution for a system of linear
equations ?
(b) Define eigen value and eigen vector of a matrix.

(c) Check whether the vectors (2, 5, 0), (5, 3, 8), (8, 6, 3) in R?3 are linear
independent or not.

fy  Find the projection of a = (5, 4, 2) overb

g) Prove thatthe diagonal elements of a Her '
h) Prove that curl(gradf) =

(i) Evaiuate” sin xy +5) dxdy.

(j) State Stokes theorm.
2. (a) Solvethe system of equations: 5
X-y+z=0
—X+y+-2z=0
10y +25z2=90
20x +10y =80
P.T.O.



1 2 -9
Diagonalize the matrix| -2 -4 19]. 5
o -1 2

1 3 -5
Find the eigenvalue and the eigen vectors of the matrix {—6 13 SJ. 5

-8 13 -5
3 0 -12
Find the inverse of a matrix using Gauss Jordan method | -6 3 0l 5
9 6 3

Find the directional derivative of x?yz? at the point (1, 1, —1) in the direction
of the tangent to the curve (x=¢€', y =sin2t+1,z=1—-cost)att=0. 5
A vector field is given by A = (x® + xy?)i + (x?y + y?)j. Show that the field is
irrotational and find the scalar potential. 5

Determine whether the line integral J'2xyz2dx +(x*2° + zcos yz) dy +
(2x"’yz + Yy COS yz) dz is independent of the path of integration. If so, then
evaluate it from (1, 0, 1) to (0, /2, 1). 5
Evaluate [[(yzi+ zxj + xyk).ds, where g%dhe

2x - 3y = 6. 5

Evaluate [[ f e nds where f = y2i + yj+ xzk and S is the upper half of the

sphere x? +y?2 +z2=9, z > 0. 5
Find the Fourier series expansion of f (x) =x3, 0 < x < 2. 5
Find the Fourier sine integral representation of f(x) = sinx, if 0 < x < =
and0if x> m. ' 5
Find Fourier cosine transform of f(x) = e™*. 5

:
Express the integral j x’“(1 - X" )p dx in terms of gamma function and hence
0

evaluate j x*(1- x‘?)ddx. 5
0
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