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NB: l. The question paper consists of 6 questions each of 15 marks.

2. Question number I is compulsory.
3. Attempt any THREE questions from Q2 to Q6,
4. Figures to the right indicate full mafks.
5. Assume suitable data wherever necessary and state it clearly.

Qi Attempt any FIW of the following
a) Write a short note on a sfess-strain diagram for mild steel. 3M
b) Prove that the ratio of sffain energy'btoted in a bar subjected to a gradually applied 3M

load to the strain energy stored in the same bar subjected to a suddenly applied
load is 0.5.

c) List the assumptions made in Theory of Bending.
d) What stresses are developed in a thin cylindrical shell subjected to internal

pressure? Which of these stresses is higher? Justiff your answer.
e) Two cantilever beams of equal length, L, and the same material, carry the same

concentrated load W at the free end. Beam A has a square cross-section of side
D, whereas beam B has circular cross section with diameter, D. Find the ratio of
the maximum deflection of circular beam to the square beam.

0 The Euler critical load for a column hinged at both ends is 200 kN. What will be
the Euler critical load for the same column if both ends are fixed?

Q2 a) Find the area moment of inertia for the cross-section shoqdr in figure 1.
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Figure I

An overhanging beam, CADBE, with supports at point
shown in figure 2. Compute slope at A and deflection at
El:Constant.
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unyielding supports. The temperature of the rod rises by 60"C. Considering, E =

200 GPa and coefhcient of thermal expansion a :12 x 10^-6 per degree

centigrade, determine the thermal stress developed in the rod and the rnagnitude

of the reactive force exerted on each support.

b) Draw shear force and bencling moment diagrams for the beam shown in figure 3. lOM
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Iigure 3

A steel bar of length 1000 mm, 25 mmbreadth and 10 mm depth carries an axial 05M

tensile load of l0 i<N. Find theichange in its length, breadth and depth due to this

load. Atio find the change in the uolom. of the bar. Take Young's modulus as

200 GPa and Foisson's ratio as 0.3'

b.t.r-io. the diameter of the shaf,t to transmit I MW power at22} rpm and the 10M

working conditions to be satisfied are:

(i) The shaft must not twist more than I degree on length of 12 times the diameter

and ;
iiiistt*"t sh'ess must not exceed 60 Nimmn2- :l

Take the modulus of rigidity for the material as 84 GPa.

A plane elernent is subjected to sffess as shown in figure 4. Determine the 05M

principal stresses with their tlirections and the maximum shear stress with the

plun"s on which it acts.
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/nfs sv{t+/ *lAp' ffi*#"'lTilot"; dit lb,Ebu"r- ts fr,aUh: @b) The cross section of a simply supported beam is 'I', 100 mm wide x240 mm deep 10M
with 20 rnm thickness throughout. It carries a point load of 120 kN as shown in
figure 5. Calculate the shear itresses at prominint points of the section and draw
the shear stress distribution diaggam
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Figure 5
Two shafts of the same material and length are required to transmit the same 05M
power at the same speed. One is solid, and the other is hollow with an intemal
diameter equal to 0.6 times the extemal diameter. Find the ratio of weight of
hollow and solid shaft.
A hollow cast iron column, 4.5 m long, has an outside diameter of 200 mm and 10M
is fixed at both ends. Determine the safe load the column can carry using
Rankine's formula. Take metal thickness of 20 mm, oc:550 MPa, tla:1600,
E :90 GPa and factor of safety of 4.

:f rb rF * !F rF * * *:F rF t * * * * *,k rF * * * :F rF * ** * * i

Page 3 of 3

v1o<vD1 r A trav'lq<l/D r DA r.v2o<vDr tA rrTv20<\./E 1l:,{ rr-

\k'

!rffiI I.****";--*..-i
F{*f-l1-*lf*


