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B. Tech. (V Sem.) (Main/Back) Examination, December -2011
Mechanical Engg.
5ME1 Advanced Mechanics of Solids

Time: 3 Hours] [Maximum Marks: 80
[Min. Passing Marks: 24

Instructions to Candidates:

Attempt any five questions selecting one question from each
unit. All questions carry equal marks. Schematic diagrams
must be shown wherever necessary. Any data you feel missing
suitably be assumed and stated clearly. Units of quantities used/
calculated must be stated clearly.

Use of following supporting material is permitted during examination.
(Mentioned in form No. 205)

1. NIL 2. NIL

UNIT - I

1 (a) Explain body force and surface force.
4

* (b) Define the normal and shear stress components.
4

(c) In a triaxial stress system, the six components of the stress
at a point are given below:

cr =6MNlm2 't ='t =1 MNlm2x xy yx ..

cry = 5MN 1m2 'tyz = 't zy = 3 MN 1m2

a =4MN I m2 't ='t = 2MN I m2z zx xz

Find the magnitude of three principal stresses.
8

OR

1 (a) What is Lame's stress ellipsoid?
4
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(b) Derive the differential equations of equilibrium for 3D state
of stress on a body.

'"

6

(c) A cylindrical boiler, 180 em in diameter, is made of plates
1.8 em thick, and is subjected to an internal pressure
1400 Kpa. Determine tb,e maximum shearing stress in the
plate at point P and the plane on which it acts.

...

""

6

UNIT - II

2 (a) Define state of strain at a point. Derive the deformation in
the neighbourhood of a point.

3+5

(b) The following displacement field is imposed on a body

II = (xyi + 3x2z) + 4k)1 0-2

Consider a point P and a neighbouring point Q where PQ
has the following direction cosines.

flX =0.200, fly =0.800, flz= 0.555

Point P has coordinates (2,1,3). If PQ = 8.8, find the

components of P'Q' after deformation...

8

OR

2 (a) What are the compatibility conditions? Explain in detail.

8..

(b) The following state of strain exists at a point P

[

0.02 -0.04 0

]
[tijJ = -0.04 0.06 0.02

0 -0.02 0

Determine the principal strains and the directions of the

maximum and minimum principal strains.
8
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UNIT.:. III
'"

(a) Derive and explain the generalized Hooke's law?
6

(b) A cubical element is subjected to the following state of
stress. .

crx =100MPa, cry =20MPa, crz = -40MPa, 't~y = 'tyz = 'tzx =0
Assuming the material to be homogeneous and isotropic,
determine the principal shear strains and the octahedral

shear strain, if E = 2 x 105MPa and v = 0.25 .
10

OR

(a) Write short notes on isotropy, anisotropy and orthotropy.
6

(b) Derive exp:ression for Elastic constant G in terms of Lame's
coefficients for Isotropic material.

(c)
5

Derive stress strain relations for Isotropic material in terms
of Lame's coefficient (A.and Jl).

5

UNIT - IV

4 (a) What do you mean by curved beam? Explain in detail the
difference between symmetrical bending and unsymmetrical
bending.

2+4
(b) A hook of circular section 25 mm diameter and r:adius of

curvature of its central axis is 25 mm carries a load of 5kN.
Calculate the maximum stress in the hook.

10

4

OR

(a) Define shear centre and shear flow.
. 3

(b) ~ Show that the shear centre for the section shown in figure

is at e =4% measured from point 0, ..

5

5E3175-Q] 111111111111111.111111111IIUI III mllllllill 3. 5 E J 1 7 5 - . . [Contd...



--- -- -- ---- -- -

(c) The figure shows a simply supported beam having span 4m
and loaded at an angle 300 to the vertical. The magnitude
of load is 2kN. Modwus of elasticity (E) of beam is 210
GPa. Evaluate the stress at point A and B.'

...

.......
-....

'::

....

o~~D
Section of the beam

~~n)

8

UNIT - V

5 (a) Derive the expression for radial and circumferential stresses

(cry,crs) induced in a thick cylinder which is subjected to
internal pressure alone. Draw also stress profiles.

4+4
(b) A flat steel turbine disk of 75 cm outside diagram and 15

cm inside diameter rotates at 3000 rpm, at which speed
the blades and shrouding cause a tensile rim loading of
4312KPa. The maximum stress at this speed is to be 114072
KPa. Find the maximum shrinkage allowance on the
diameter when the disk and the shaft are rotating.. 8

5
OR

(a) Prove that thickness of a disc of uniform strength is given

[

-pw2r2

]by t =to. exp 2cr .

where to is the thickness at r = 0
!!j

(b)
8

Compute the largest value of 'radial' and 'hoop stress' for a
rotating disc of internal diameter 150mm and external
diameter 300mm. The disc is rotating at 1500 rpm. for the

disc material, density P=7000k%3 and v = 0.3.

8
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