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10.

Answer ALL questions.

PART A — (10 % 2 == 20 marks)

Find the expression for the sirain energy due to beading woment, of

supported beam carrying a ioad ‘W spread ovex

i entive length uniforily.

i =)

State Maxwell's reciprocal theorem.

A simply supported beam of span [ carries a uniformly distributed load of

W per metre length. The beam was propped at the middle of the span. Find the
amount, by which the prop should yield, inorder to make all the three reactions
equal.

State the theorem of three moments.

Explain how the Euler's formula for a mild steel column is not valid, when the
slenderness ratio is less than 80.

State any four assumptions made in Lame's theory.
Write down the formula for the shear stress on the octahedron plane.
State Von Mise's theory of failure.

Define ‘Fatigue’.

Define unsymmetrical bending.
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(b)

(a)

(b)

Bertve o velation for strain energy due to torsion. 6)
A hollow shait hoving the external diameter, twice the i EYNCHY aineter,
subjected fo o pore torgue, atbaios a magimum shes ¢ Shinw lhdt
the gtraio o storod per unit volume of the shafl in Eo% fing ¢ uch g

shaft is vequired to transmit 4500 kW at 110 v.p.ao. with uniforn Lor que,
the maximuimn stress not exceeding 70 MN/m? Caleulaie the »,hdft
diameter and the energy stored per w® when 1 bravemitiing his power

G = 83 GN/m?2, (10)

Draw shear force and bending moment diagram for o simply su pported
beam with a uniformly distributed load over entire ¢ span. and propped at
the centre. Also derive relations for slope at the ends and maximum
deflection.

Or

A fixed beam of ACB of span 6 w is carrying a uniformly distributed load
of 4 kN/m over the left half of the spao AC. Find the fixing moments and
support reactions.

A T" section 150 mm x 120 mm x 20 mm is used as a strut of 4 mn long

with hinged at its both ends. Calculate the crippling load, if Young's
modulus for the material is 200 GPa.

Or

A steel cylinder is 1 m inside diameter and is to be designed for an
internal pressure of 8 MN/m?. Calculate the thickness if the maximum
shearing stress is not to exceed 35 MN/m?2. Calculate the increase in
volume, due to working pressure, if the cylinder is 6 m long with closed
ends. Neglect any constraints due to ends. E = 200 GN/m?2. Poisson's
ratio = 1/3.

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

o, =6MN/m?, o, =5MN/m?, o =4MN/m?, 7 =7, =1MN/m?*

X y z xy

=3MN/m?, ¢ = 2MN/m*

Z-yz sz ’ zx

1

Find the magnitudes of three principal stresses.
Or

In a two dimensional stress system, the direct stresses on two mutually
perpendicular planes are o and 120 MN/m?. In addition these planes
carry a shear stress of 40 MN/m?2. Find the value of o at which the shear
strain energy is least. If failure occurs at this value of the shear strain
energy, estimate the elastic limit of the material in simple tension. Take
the factor of safety on elastic limit as 3.
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