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10.

Answer all the Questions:-
PART A (10x 1 =10 Marks)

General Anisotropic material has _ indepehdenstants.
a 2 b) 9

c 21 d 5

Strain is a ordeotens

The compatibility condition in theory of elastycensures that

a) Stresses satisfy bi —harmonic equation Bisplacements are single — valued and
continuous
c) Relationship between stresses and d) There is compatibility between various direct
strains are consistent with constitutive and shear stresses
relations

Lame’s constanft is given by-----------

Can you solve the problem of rectangular bar stdjeto torsion from strength of materials

approach?

a) Yes, solution is different from the b) Yes, solution is same as the beam under
beam under bending bending

c) No, because plane sections donot d) No, because rectangular bar cannot be
remain plane before and after loading subjected to torsion

For Axi- symmetric problemsy=

Uniaxial thick specimen can be solved by thesjrglasticity using

a) Plane stress assumption bPlane strain assumption
c) Bothaandb d) Using line element
For Axi- symmetric problems is independent ef------ coordinates.

The tubes will not warp under torsion are called

a) Single cell tube: c) Multi —cell tube:
c) Pressurized tub d) Neuber tube
Saint Venant's method is also called as method.
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PART B (10x 2=20Marks)
(Answer not mor e than 40 wor ds)

Draw a small element and mark the stress coersrin Cartesian co-ordinate system.

ox= 20X + Y%, o, = 30X + 100;5,= 30y + 30Z; 1,y = 100+80Y; 1y, = 0; 1,4 = X2 + 30Xy MPa.

Find body force distribution that is required fagudibrium.
State St. Venant's principle.

If E=200GPay =0.3 find a) Lame’s constant b) Shear modulus.

List out the difference between Plane stredspdane strain condition.

The strain components at a point are givea,5y 20X + y*; &,= 30X’ + 100; yyxy = 90Xy +X°Y;

Verify whether compatibility equation are satisfagsa point(1,1).

Write the equilibrium equation in 3D polar cdioiate?

Define Boussinasque problem.

State the assumption involved in Saint Venangshod.

Explain Prandtl’s theory on torsion?

PART C (5x 14 =70 Marks)
(Answer not mor e than 400 wor ds)

Q.No. 21 is Compulsory
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(i) Derive the equations of equilibrium for Cartesiamoinates.

(i) Define the terms anisotropic, isotropic, anthotropic.

(4)

Derive the normal and shear strain displacemenatioel for Cartesian
coordinates

(OR)
The following Cartesian stress components (in Nfjremist at a point in a body
subjected to 3D stress systenr20, 6,=40 0,=-20 1,y=-40 1,,=20 1,=-60.
Determine the minimum principal stress?

Find displacements for cantilever beam with tip dloasing plane stress
assumption.

(OR)
A simply supported beam (SSB) of length 2L andegdtangular cross section,
depth 2c and unit width is subjected to uniformigtiibuted load g. Obtain the
stresses, strains and displacements using elgstjgitroach.

Derive the expression for a Airy’s stress funciilmmpolar co-ordinates.

(OR)
Derive the expressions for stresses at any poiat phate of infinite dimensio
with a small central circular hole under uni-axesion.

Derive the expression for the torsion of equildterangular bar f side 2z

(OR)
Derive the expression for shear stressesaagie of twist/unit length for an
elliptical cross section subjected to torsion.
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