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. The figures in the margin indicate
Jull marks for the questions.

1. Answer any seven of the following
questions : 1x7=7

(a) What are the basis and dimension of a
vector space ?

(b) Define subspace. Give one example.

(c) Give the definition of a homomorphic
group.

(d) Define Hooke’s law of elasticity in
tensorial notation.

Contd.




2,

(e)

(g)
(h)
(i)

()

(k)
()

Write the order of tensor C if

C= apra'rst .

Write the relation between Alternate
tensor and Kronecker tensor.

State the Quotient law of tensors.
Give two examples of zero order tensor.

Define linear dependence and linear
independence of a finite set of vectors.

Write the transformation law of the
tensor: Ay, .
Define Minkowski .space.

What is binary relation ?

Answer any four of the following questions :

(@)

(b)

(c)

2x4=8
Show that gradient of a scalar field is
a covariant tensor of rank 1.

Write scalar triple product A-(Exé)
using suffix notation.

Find the second order antisymmetric
tensor associated with the vector

25~3j+l€-
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(d) Show that Kronecker delta is an
isotropic mixed tensor of order 2.

() Determine whether or not the vector
W =1, 7, - 4] belongs to the subspace

of R® spanned by W, =[2,-1,1] and
Whyom 13,2

(f) Prove that eigenvalue of a matrix A is
same as that of the transpose matrix

A*.

(g) Find the bases and the dimension of

the subspaces of S of R® defined by
S={[a,b,0]|a,beR}.

(h) Using tensor notation, show that
2 (‘5’ 3 A) =0

3. Answer any three of the following
questions : 5x%3=15

(a) Give the definition of a group. What do
you mean by sub group and invariant
sub group ? 3+2=5
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(b)

()

()

(e)

(9)

matrix A= [

Given {W,,W,,W,} is a linearly
independent set of vectors. Show that
(W, +Wy), (W3 + W), (W + W)} is also
linearly independent.

If A, and B? are the components of a

co-variant and contravariant vector
respectively, then prove that the sum

A,B” is invariant.
Verify Cayley-Hamilton theorem for the
3 =4

. Also find A°!.
1 5

3+2=5

Determine the identity element and
inverse for the binary operation

(a, b)* (c, d) = (ac, bc +d)
What is alternating tensor ? Prove that

giksgmps = 6im5kp i 5ip5km =0 2+3=5

“The inner product of tensors can be
thought of as outer product followed
by contraction.” Illustrate with example.
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(h) Diagonalize the matrix

1 1+1
P =
1-1 0

4. Answer any three of the following

questions : 10x3=30

{a) Using tensor, prove the following vector
identities 3+3+4=10

() (AxB)xC=B(A.C)-A(B.C)
(i) V-(AxB)=(FxA)B-(¢ B) A
(i) Vx(VxA)=V (V. A4)-vA

(b) (i) Find the eigenvalues and eigen-

vectors of the matrix 6
I -125in0

A={0 2 3
0> 192

(i) Show that any tensor A,, can be

expressed as a sum of two tensor,
one is symmetric and the another
is skew-symmetric. 4
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(c @)
(i7)
(d) (i)
(i1)
(e) ()
(1)

Solve the coupled differential
equations : 6

Y=y+z and z' =4y+2z ;

where y(0)=2(0)=1

Show that

Ensy = Epsys 14€., Exgy, 18 AN isOtropic
tensor and

gmgPCmé‘kcé‘um = 25@ 2+9=4

What is inertia tensor ? Show that
the inertia tensor is a symmetric
tensor of order 2. 2+4=6

If A and B are Hermitian matrices
show that (AB + BA) is Hermitian
and (AB - BA) is skew-Hermitian.

4

What is metric tensor ? Calculate
the co-efficients of metric tensor
in 3D Euclidean space for
Cartesian, cylindrical and
spherical polar co-ordinate.
2+2+2+2=8

If
(ds)? = 3(axf +5(ax?f - 4(ax Jax?)
find gg 5
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hether the set of vectors

N Find w
[ B, 7] in R3, such that
a+pB+y=0 forms a subspace
5
of R°.
lus of each
i) Show that the modu
“ eigenvalue of a unitary matrix 1;
unity.
(g) (1) Show that

v ‘“T—a—;( A) 8

i : jon. 2
(i) Write y24 n tensor notati

What is abelian group - 7 Pfoye th}?t
the set I of all integers with the

binary operation defined by

= +1 forms a group.
SL 5 2+5=7

() ()

i for all
(i) 1f A’lBW is a tensor 10

i

contravariant tensors A then

i : or.

show that B, 18 also a tens ]
e

1500



