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Instruction to Candidates:
1)

Section - A is Compulsory.

2)

Attempt any Four questions from Section - B.

3)

Attempt any Two questions from Section - C.

Section. A

'

Q1)

(10 x 2= 20)

a)

State the generalized Hooke's law.

b)

Sketch fixed beam and continuous beam.

c)

Define the term 'bending moment' .

d)

Enlist various load which a cantilever is subjected to.

e)

What are the various methods by which the shear force and bending
moment diagrams can be drawn?

f)

Define the term 'Point of contraflexure'.

g)

What do you uHderstand by the term 'neutral axis'?

h)

.

In how many ways the slope and deflection of a beam subjected to bending
can be calculated?

i)

Enlist different types of stresses induced in thin cylinders.

j)

Define the term' angle' of twist' .
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Q2) Draw S.F and B.M diagrams for the cantilever shown loaded in fig by using
principle of superposition.
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Q3) Compfire the allowable torque for two shafts of same length and weight. One
of the shafts is 5 cm in diameter and other is hollow with inner diameter half the.
outer diameter. Take the material for the two shafts to be same and assume
that each of the two shafts subjected to the same maximum shear stress.
Q4) Derive the bending formula and discuss that what kind of assumptions should
be made to derive it?

Q5) A short bar of length 10 cm tapers uniformly from 4 cm diameter to 3.5 cm
diameter, and carries an axial compressive load 140 kN, find the decrease in
length of bar while neglecting its weight and assume E,,=;:200GN/m2.

.

Q6) For the stresses on an element as shown in the fig below find the normal
stress, shear stress and the resultant stress and their directions on a plane
shown dotted.
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Q7) Using Macaulay's method, find the deflection at the centre of beam as shown
below. The cross section of beam is rectangular 20 em wide x 30 em deep.
E = 200 GPa.
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Q8) A cylinder with 500mm internal diameter and 20 mm thickness with closed
ends is subjected simultaneously to an internal pressure of 0.6 MPa, bending
moment 64000 Nm and a torque 16000 Nm. Determine the maximum tensile
stress and shearing stress in cylinder wall.
Q9) A piston rod of steam engine 80 em long is subjected to a maxijnum load of
60 kN. Determine the diameter of the rod. using Rankine formula with a
permissible compressive stress of 10QMN/m2. Take constant in Rankine
formula as 1/7500 for hinged ends. It is considered partially fixed at its ends
with l~ngthcoefficient of 0.6.
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