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INSTRUCTIONS TO CANDIDATES :

1.

2.
3.

SECTION-A is COMPULSORY consisting of FIVE questions carrying TWO marks
each.

SECTION - B & C. have THREE questions each.

Attempt any FOUR questions from SECTION B & C carrying FIFTEEN marks
each.

Select atleast TWO questions from SECTION - B & C each.

SECTION-A
All questions are compulsory.
a) What is dummy suffix in the summation notation?
b) Prove:d;a;=a;
¢) What is tensor function?

d) If A is a symmetric tensor with components a; and B is a skew tensor with
components by, then show that A . B = ag;b;; = 0.

¢) What is deformation?

SECTION-B

« 1

a) Given the matrix [a;], consider the matrix [a;] where a; = 5 EipgE jrspris - Show

that [a;][a;]" = [a;1 [a;]=D[I], where D = det (ay). Deduce that, if D # 0,

_ 1 =
[ag]™" =—laj].

[ =Y

1 1
b) Find the spherical and deviatoric parts of the tensor A whose matrix is | 1 1.
1 1
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c) Prove that the principal directions corresponding to distinct principal values of A are
orthogonal.

3. a) Ifa; = a;and b; =— bj, then prove that a;b;; = 0.

b) Prove that the representation of a second-order tensor as a sum of a symmetric tensor
and a skew tensor is unique.

4. a) Ifa;are components of an isotropic tensor (of second order), then prove that a;; = a.d;
for some scalar a.

b) If the corresponding components of two tensors of the same order are equal in one
coordinate system, then show that they are equal in all coordinate systems.

SECTION-C

5. a) Let C be a simple closed curve in three-dimensional space and S be an open regular
surface bounded by C. Then for a vector field define on S as well as C,

(ﬁAt dS:I(curl A)T ndS , where ¢ is the unit tangent to C, which is assumed to be

C S
positively oriented relative to the unit normal # to S.

b) For the deformation defined by equations : x; = x{) +xg, Xy = xlo —2x(2) ,
X3 =x10+x(2) —xg, find F, F~' and J.
6. a) Show that V*|x|" =0 only if n =0 or — 1.

b) For small deformation, show that the normal strain of a material arc assumes an
extremum value when the elements lays along a principal direction of strain.

7. a) Ifcisaconstant vector, show that f(r) ¢ X x is divergence free.

b) Ife;; and ey3 are the only non-zero strain components and e;3 and e,3 are independent
of x3, show that the compatibility conditions may be reduced to the single condition :
€132 — €31 = constant.

NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on any
page of Answer Sheet will lead to UMC against the Student.
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