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Note: Attempt all Sections. If require any missing data; then choose suitably.

SECTION A

1. Attempt all questions in brief. 2x10=20

Explain body and surface force.

Define normal stress components

What do you mean by Fracture Toughness?

Write down the general expressions for stress distribution in a thick cylinder ?
What is strain energy of deformation?

State generalized Hooke’s law?

State St. Venants principle for end effects with an example?

Write down boundary condition equations for stress analysis problem?

Give a Short note on Composite material.

List out three basic modes of failure.
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SECTION B

2. Attempt any three of the following: 10x3=30

a. Given displacement field D.

D =[(x3+10) 1 + 3yzj] + (z2-yx) k * 10-2m]

What is lame’s Ellipsoid ? drive the equation for stress —director surface.
c. What are the stress deviator and its invariants? Explain

d. Derive the expression V2 = 0 for the symmetric section bar subjected to
torsion where v (x, y) is the warpage function.
e. Give an overview of advantage and limitation of composite material.

SECTION C
3. Attempt any one part of the following: 10x1=10

(a) Show that Lame’s ellipsoid and the stress-director surface together completely
define the state of stress at a point.
(b)  Consider the displacement field u = [ y% + 3yz + (4 - 6x°) k] 102. What are the
rectangular strain components at the point P (1, 0, 2)? Use only liner terms.
4. Attempt any one part of the following: 10x1=10

(a) A cubic element is subjected to the follogdng state of stress ox = 100MPa, oy =
- 20 MPa, o, = - 40 MPa, txy = 1yz é‘;‘aorzx = 0. Assuming the material to be
homogeneous and isentropic, detggmine the principle shear strain and the
octahedral Shear strain, if E=2 -@% MPa and v =0.25.

(b) In uniaxial tensile test, yieldi %occurs at normal stress co. If an element is
subjected to plane state of\@é‘; in pure shear. Find out the value of shear stress
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which would cause the failure according to (i) Tresca criterion (ii) Von-mises

criterion.
5. Attempt any one part of the following: 10x1=10
(a) Write all six compatibility equation. Given the following plane strain
distribution.
(b)  Write a short note on isotropy, anisotropy and orthotropy.
6. Attempt any one part of the following: 10x1=10

(a) What is the significance of calculating contact stresses when two bodies in
contact. Explain
(b)  What are the compatibility equations? Explain in detail
7. Attempt any one part of the following: 10x1=10

(a) What do you mean by mean by torsion of circular and elliptical bars? What do
you mean by membrane Analogy in torsion?
(b)  Write note on (i) Viscoelasticity (ii) Fracture Mechanism

www.aktuonline.com


http://www.aktuonline.com
http://www.aktuonline.com
http://www.aktuonline.com

