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1140 6 [This question paper contains 6 printed pages.]

Find the normal stre§s and shear alress on the

surface defined by - ‘ ﬂ 6 Bkh 2“)’22
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8. (a) Prove that g; 1s a covariant tensor of rank 2. Name of the Paper : Advanced Mathematica
o (5) Physics (DSE — Paper)
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Find the matrices
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. Duration : 3 Hours Maximum Marks - 75
(i) gil (4)
(iii) the product of (glj) and (g) @) Instructions for Candidates

1. Write your Roll No, on the top immediately on receipt
of this question paper.

2. Attempt five questions in all taking at least two
questions from each section.

3. All questions carry equal marks.

SECTION A

1. (a) Is the set {1, -1, 1,-i} a group under multiplication?

(5)
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(b) Show that W is not a subspace of vector space v

where

W = {f:f(7)=2+ 1)} [5)

(c) Consider the following subspace of R*:
W = {(a,b,c,d): b+ c™+ d = 0}

Find the dimension and basis of W. (5)
2. (a) Determine whether the transformation, T: RI o R?
defined by,

T(x,y,z)=(X+2y—32,x+y+z,7x4y+52)

is linear or not. (5)

(b) Let T: R* = R3 be defined by
T 2l = (x+y-2z x+2y+tz 2x + 2y —3z).

Show that T is a non-singular transformation.

(3)
(c) Linear transformation T on R? is defined as
T(x, y) = (3x— 4y, x+5Y)

Find the matrix representation of T relative to the
u-basis: {u, = (1, 3) and u, = (2, 5)}. (5)
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7. (a) Stress tensor (pij) satisfies the equations P&y = 0

and p; = £, n, where f, is the restoring force per

unit area along x, - axis and @ is the arbitrary unit
vector. Prove that stress tensor is a symmetric

tensor of order two. (5)

(b) Stress tensor and strain tensor are related as
Pij = Ojjks ks

where, elastic tensor @y is symmetric in i, j and

k, s and its general form is

) :k81j6k5+u6 &+ ¥ 8, B

ijks ik “js is jk°

Prove that
(i) UJiij = A 6ij aks + M(Sik 8j's i 6is ajk)

(i) py = (GA+ 21 ¢ @

(c¢) Let the state of stress at a point in a solid body

is given by
10 10 20
.= 10 20 W
20 0 55

.10
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SECTION B

i () Proye that Spr € = 0, (3)
(b) 1r BJJS - A,, show that

:» then
Mmetric wip, fespect ¢ the same
Indjceg in any other €o-ordinate System x (7)

8ap 6ak (Sam
abe Sppy = 5bp 5bk 5bm
(SCP O &

and hepce show that

Er'bc Eikm = ESbk Scm = ESbm 6&:1(

(8)

D)8 +(5.5;
(7)



3
) Assume that A, {oe By 1 Al are all non-smgular
matrices, show that
(1-A)" + (-5 gt =1 (5)
(b) Find the condition for the following matrix 10 b
orthogonal
g =B )
a-b a+h
- 3
20 where C= . 5
¥ | ®)

(c) Evaluate s

a a "
t ]ZX, prove that 118

A, (2) Given 4 matrix A:XV
apy 4

eigenvalue equation is given by

()

W = ATr(A) T det(A) = 0-
golve the following system of differential equations

(b)
using matrix method
e
z=Y
where, ¥(0) 7 4, 2(0)= 2 (10)
p.1.0.



