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Anenpr Five questions.
Question No. 1 is compulsory.
Attempt at least one question from each Section.

l.  Compulsory question. (5x2=10)

(a) Find an equation for the plane determined by the
points P,(2.--1. 1). P,(3.2.-1). Py(-1.3,2).

(b) Find grad of 1/c where. 't = V(x?+y>+2°).

(¢} Prove that the eigenvalues of a Hermitian matrix

are real.

(d) Show divergence of a curl of a vector is zero.

P.T.0O.
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(e) Define Alternating tensor. Show that Sij £ = 0.
SECTION A

2. (a) State Gauss Divergence theorem. Evaluate

ﬁfF.ﬁ ds

where F = 4xzi—-v?j + vzk and S is the surface
of the cube bounded by x=0.x=1,y=0, y=1,
2=0 and z=1. (4

() I T =xi~ \] ~zk and 4. b are constant vectors
then show that

N ‘ N .

Vv Tr<a,xb =bexa (3)

- ’ 2

)

{a) Find the unit vectors ép.éq), and €, for an

orthogonal cylindrical co-ordinate system. (4)

(b) Prove that the spherical coordinate system is

orthogonal. (3)

SECTION B

4. (a) Define the following with an example each :

(1) Isotropic tensor
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(it} Anti-symmelric tensor (3)
(b) Establish the following using tensor notation :

(i) A%x(BxC) = (A.C)B-(A.B)C

™

(i curllchj = grad ¢ ~ F - ¢ curl F (4

5. (ay Derive Moment of Inertia tensor and show that it
is an isotropic tensor of rank two. (N
SECTION C

6. (a) Prove that the trace of a matrix remains invariant

under similarity transformation. (2

{b) For which value of k will the vector u=(1.-2,k) in

R* be a linear cambination of vectors v=(3.0.-2)

and w=(2.-1.-3). {(2)
(c} Find the matrix representation for T

(i) standard basis

o %] [’””}
Gy basis {0111, (113} when 7 )= 70

o)
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7. {(a) Prove that the eigen values A-' are the reciprocal

of eigen values of a non singular matrix A. (3)

(b) Reduce the following coupled differential equation

into eigen value problem and solve ;

dv.

==y - 2y, =3y
di

ds

—= =2y, =4y, -6y,
dt -

dv.

_ — _2'\_‘_'_3'\'3
dt B

Given that: y (0) =0, y,(0) = 1. y,(0)=1. (4)

(200)



