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

Answer either in English or in Assamese.
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1. Answer the following questions very briefly :
1x7=7

weTe fral eHeTTEE S 50 beq fral
(@) What are dimension and basis of a
vector space ?
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(b)

()

(@)

(e)

Give definition of a homomorphic group.

AN AR Heew |

Write Hooke’s law of elasticity in
tensorial notation.

REfeg-iToR = Fam! GpR oEre |

If eigenvalues of matrix A are J;, write

the eigenvalues of e .

A (TO3R SEEH TH 24 T, e -aw‘m
T & =3 fopal

Prove the identity of 6§, =n in
n-dimensional space.

8 =n DTS n-Nif&F FFe 2 3 |

What is the total number of independent

components of antl-symmetnc tensor Aj
in four dimensions ?

IR ars Afemfie GBI AT FoF TR
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(g) Write down the covariant derivative of
tensor A;. '

A; (G SRS (SRrsven! &l

2. Answer the following questions: 2x4=8

©oR eI bl
(@) Show that Oicitem = 0
A @ Sym =0

(b) If matrix A is non-singular, show that

the eigenvalues of A'are the reciprocals
of those of A.

A Seifon G 20, (Sa (@ A~ - Siem
ATATZ A] SN0 AWT AfSe |

(c) Determine whether the four vectors

w=(1,"2,:3); v=(2,-0p =1)s

=01, -1, 1); x=(2,:1,0)

are linearly dependent or independent.
-u=(1,2, 3)_, v={2; 0:51),

w=(, -1, 1) W* x=(2, 1, 0)
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(d) How can you obtain a tensor of rank 1
by combining tensors g,, and A* ?
9, TR A% WEGA IR (@FEWE 961
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3. Answer any three of the followiﬁg

questions : | 5x3=15
e ol AR Rt b e fm

(a) Give definition of a group. What do you
mean by subgroup and invariant

subgroup ? D=5

TR @I 771 | TP iR G To]
1 & 3@ 2

(b) State Cayley-Hamilton theorem and
verify it for the matrix

1 o)
A=3 0 1
% L 1+4=5
- 2B BoAAHH vl o
1. Tind )
A0 0 Y G e et

el 541 |
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(c)

(d)

(i) Prove that the sum of two tensors
of the same rank and type is also

a tensor of same rank and type.
3

AN T @ G (T R qRE 70l
BRI GFE (F IS AFE
O | |

(i) Show that gradient of a scalar field

is a covariant tensor of rank 1.
2

medl @ G (FAE CFES (aifeEo
9Bl @ 1 FORET GHI H

“Lorentz transformation can be merely
regarded as a rotation of coordinate

axes x, Yy, z and ict in space-time.”

‘Illustrate the statement. 5

@G TN (e, FAIS TF x, y, z W%
ict 3 Z-peTe 9o 3 Reaeel R #1117 @
A Hasg =% 1|
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(o)

(b)

What do you mean by symmetric and
anti-symmetric tensors ? If a covariant
tensor of rank two is symmetric in one
coordinate system, show that it is
symmetric in any coordinate system.
2+3=5

_wﬁrwwm%m%wmw¢W¢auﬁdm
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Diagonalize the matrix 5

A=[ 1. l+i]
I-1 0

A=[ 1. 1+i]
1-i 0 v
GBI Sitwel teize; i |

How can you find the function of a
diagonalizable matrix ? 2%
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1{&0
(c) Evaluat§ e?, where A=[0 }

()

(i)
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2
2%
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2

Or /92t

Using direction cosines, establish the

relétion

e

X =) a;%;  i=1,23 4
j=1

WA (@R I R

Il
s
DM
AL,

a;Xj  i=1,2,3

- e elfewt 3|

Show that Kronecker delta is an
invariant tensor. 2
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(iii)

S, Lala)

(b)

If aaﬂx“xﬁ =0 for all values of the

variablesischin2 il ,x", then show
that |

Show that V. A = Aﬂ \/_ z(\/—Ai)
0x

8

”(J—A)

MEA @, V. A= A

: B s j
Hence write v ¢ In tensorial notation.

2
2
V4 T OB RIS e 5 |
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Or /%1

If A}, is a mixed tensor, what will be

the type of A" and Aj) ? Justify your

answer. » 3
Apet 7 @B RIS (551 2, Ay I A
& goleg 29 IR el

Find the components of a vector in

polar coordinates whose components in

Cartesian coordinates are x and Y
7

PR BT @61 (SIF THARM X O Y
T 4T ZAIES TR ik wol el <1 |

Show that any tensor C; can be

expressed as a sum of two parts, one
symmetric and another anti-symmetric.
4

(edl (@ RS Gpa C; T A Wil
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(iii) Write short note on any one of the

(b) Prove that A-B=A.B.S.
: AiBjS;. 2 following : S

WﬁWmA-E;Aingij_ _ wR Rt @b eo|s 5 (GRe vl :

| Stréss tensor
(c) Express the vector product of two #fSoiet (5epa
©

vectors A and B using tensor Eiik -

4

g TIRAFE A IR B (ST (O3 @oe
i Metric tensor

@TF GBI

Moment of inertia tensor

Or/WW
() What is Einstein’s summation

convention ? Explain with example.
2

Wﬁwﬁ‘@am«ﬁwﬁs?ww%w

(@) t};rhe inner product of tensors can be
f ought of- as outer product followed

Y contraction.” Mlustrate with example.

3
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