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(2) Attempt all questions.
(3) Figures to the right indicate full marks.
(4) Assume suitable data if necessary.
(5) Use of calculator is permissible.
SECTION -1
1 (a) Answer the following : (any five) 10
(1) Define body force and surface force.
(2) Explain in brief plain strain condition.
(3) What is state of pure shear ?
(4) Write down equillibrium equations for plane stress
state. (Assume XY plane)
(5) Explain in brief maximum shear stress theory.
(6) What 1s © plane ?
(7) Write down strain displacement relationship in
cartesian co-ordinates.
RN-7473] 1 [Contd...



(b) Derive Saint-Venant's equations of comatibility for 10
a solid body.

OR
(b) The displacement field in micro units for a body is 10

given by
(2 . (2
u—(x +y)l+(3+z)]+(x +2y)k.

Determine the principal strains at (3,1,—2) and the
direction of the minimum principal strain.

2  Attempt the following :

(a) The following state of strain exists at a point p 3

0.02 -0.04 0
I:E:I =[-0.04 0.06 -0.02
0 -0.02 0

in the direction PQ having direction cosines n_ =06,

n =0 and n_=038.
y z

Determine EPQ.
(b) With respect to the frame of reference OXYZ, the 10

following state of stress exists. Determine
principal stresses and their associated directions.

Also, check on the invariances of I, 1), 1

3
1
[*c..]: 2
i
1

—_— = DN
—_—

3  Answer the following :
@) If the body forces are zero, prove that 9

v? (Gx+csy):0 is the governing equation for both the

plane stress and plain strain problem.
OR
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®

(i)

(i)

(b)

p-r-06

Prove that ¢=

where p is the load per unit length. Hence find

G, Oy and Tg-

sin® 1is Airy's stress function

Derive the governing equation of Torsion in terms of 8

warping function.

OR

Derive the general expression for the deflection of
a cantilever beam with the point load at the force

end.

SECTION - 1I

Attempt following questions :

(1) Draw So'derberg and Goodman diagram.
(2) What is thermal stress ?

(3) What is stress relaxation ?

(4) Draw three element rectangular rosette.

(5) What are the assumptions made in calculation of

bending stress ?

Derive the following equation for cylindrical
bending of rectangular plate in one direction as,

Derive equation of stress for circular plate with
clamped edges subjected to bending

2
(G” )max - 34qu2 :

OR

10

10

9
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(@) Derive the following equation for a circular hollowing 9

rotating disc of radius 7, and 7,

(Gr )max = prz (ro2 B riz)

3+ 1-

(b) Explain the design for finite life subjected to 6
completely reversed stresses problem.

6 (a) Write a short note on strain gauge.

(b) Four element rectangular rosette applied on

Al-specimen gives strain readings as € A=3OO><10_6,

_ -6 _ -6 _ -6
EB—200><10 , eC—6OO><lO , ED—7OO><10 .
Determine principal stresses and their directions.

Assume E =0.675x10° kg/cm® and p=033 for
aluminium.

OR
(b) Do the thermal analysis of thin circular solid disc. 8
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