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VII Semester B.E. (Mechanical) Degree Examination, June/July 2017

(2K11 Scheme)
ME 703 : THEORY OF ELASTICITY

Time : 3 Hours Max. Marks : 100

Instruction : Answer 5 full questions choosing atleast two from each Unit.

UNIT – 1

1. a) Explain the following briefly. Give equations where necessary.
a) Continuum
b) Body force
c) Surface force
d) Point load
e) Direction cosines. (2×5=10)

b) What does the term “shrinking to the limit” with respect to area mean ? 10

2. a) With the help of a neat diagram explain the following terms : 10

i)
xl
n

ii)
yl

n

iii)
zl
n

iv) nτ

v)
l
n

and write down the expression for 
2

l
n .

b) At any point on a body the following state of stress exists

xσ  = 12000 N/cm2

yσ  = – 4000 N/cm2

zσ  = – 3000 N/cm

zxyzxy τ=τ=τ  = 9000 N/cm2.

Determine the normal and shear stresses as a plane that is equally inclined to
all the three axes. 10

P.T.O.
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3. a) As the area shrinks to the unit what happens to the moment ? Give reason for
your answer. 5

b) How many state of stresses are possible at a point ? Why ? 5

c) With the help of a point on a Tetrahedron drive the Cauchy’s stress formula. 10

4. a) What is the difference between 5

xσ

nσ

and

lσ

b) With a neat sketch explain the concept of the principal stresses, principal
axes and principal plane. 5

c) At a point “p” the rectangular stress components are

xσ  = 1.5

yσ  = –1.5

zσ  = 3.5

2xy =τ

3yz −=τ

1xz =τ  in KPa.

Determine the principal stresses and check for unvariance. 10

UNIT – 2

5. a) What are Biharmonic equations and where are they used ? 5

b) What problem is solved by the function
Ψ = Ax2 – Bxy + Cy2 ? 5

c) Investigate what  problem is solved by Ψ  = Ax3 + Bx2y + Cxy2 + Dy3. 10



6. a) With a neat sketch and explain the configuration of a two gage and three
element strain gage arrangement. 5

b)  The following readings of strain were obtained on a rectangular strain rosette
mounted on an aluminium for which

m/m225a μ=∈

m/m60b μ=∈

m/m60c μ=∈

E = 65 GPA

ν  = 0.3 [poissons ratio]

Find :

i) Principal strain and mass shear stresses

ii) Principal strain direction

iii) Principal stresses and max shear stress. 15

7. Revive an expression for rσ  and θσ  in case of the rotating disc problem. At
what location does the maximum stress occur ? 20

8. Write short notes on any four of the following :

a) Hookes law for isotropic materials.

b) Inequality in cross shears.

c) St. Venant’s principle.

d) Pradtl Vs St. Venant solution to the torsion problem.

e) Singularities encountered in theory of elasticity. (4×5=20)
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