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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2009.
Third Semester
Automobile Engineering

AT 232 — SOLID MECHANICS
(Common to Aeronautical Engineering and Production Engineering)

(Regulation 2001)

Time : Three hours Maximum : 100 marks
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Answer ALL questions.
PART A — (10 x 2 = 20 marks)

Derive the relation for change in length of a uniformly varying circular bar
subjected to an axial tensile load ‘P’

Define :
(a) Creep
(b) Fatigue.

State the assumption made in the theory of simple bending.
Draw SFD for the beam given below.
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Derive a relation for Torsional moment carrying capacity of solid circular shaft.
Define slenderness ratio.

Define “principal planes”.

The diameter of a Mohr’s circle is 8 units. What do you infer from this?

State area moment theorem.

Derive an expression to compute the strain energy stored in a body due to axial
force.
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PART B — (5 x 16 = 80 marks)

A rectangular bar of cross section 30 mm x 60 mm and length 200 mm is
restrained from expansion along its 30 mm x 200 mm sides by
surrounding material. Find the change in dimension and volume when a
compressive force of 180 kN acts in axial direction.

Take E = 2 x 105 N/mm? and y =0.3.

Or

A steel flat plate tapers uniformly 200 mm to 100 mm width in a length
of 500 mm and uniform thickness of 20 mm. Determine the elongation of
the plate, if it is subjected to an axial pull of 40 kN.

Take E = 2 x 105 N/mm?.

Draw SFD, BMD and find maximum bending moment for the beam given
below Fig No: 12 a.
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Fig No : 12 (a).
Or

A vertical power transmission pole 10 m high is of square section
160 mm x 160 mm at ground level, tapering uniformly to 80 mm x 80 mm
at the top. A horizontal pull of 100 N is applied at the top in the direction
of the diagonal of the section. At what section the maximum bending
stress is developed and what is its value?

A composite concentric shaft is made up of a solid steel shaft of 20 mm
radius encased in a hollow steel tube of 30 mm inner radius and 50 mm
outer radius. If both the shafts are of length 1 m, find shear stress
induced in both shafts and angle of twist. Take C = 1 x 10° MPa, applied
torque T = 1 kNm.

Or

A built up column consisting of rolled steel beam ISWB 300 with two
plates 200 mm x 10 mm connected at the top and bottom flanges.
Calculate the safe load the column can carry, if the length is 3 m and
both ends are fixed. Take factor of safety 3. fc = 320 N/mm? and

~ 7500

Take properties of joistv: Area = 6133 mm? ; I, = 9821.6 x 10* mm*,
Iy =990.1 x 10* mm*.
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At a certain point in a stressed body, the principal stresses are
o, =80 MPa and o, =-40 MPa. Determine o and r on the planes

whose normals are at + 30° and 120° with the X axis. Use Mohr’s circle
method. Also check your answer analytically.

Or

A cylindrical vessel whose ends are closed by means of rigid flange plates,
1s made of steel plate 3 mm thick. The length and the internal diameter
of the vessel are 50 cm and 25 cm respectively. Determine the
longitudinal and hoop stresses in the cylindrical shell due to an internal
pressure of 3 N/mm?. Also calculate the increase in length, diameter and
volume of the vessel. Take E = 2 x 105 N/mm? and I/m = 0.3.

A simply supported beam of length 4 m carries a point load of 3 kN at a
distance of 1 m from each end of E = 2 x 105 N/mm? and I = 10® mm* for
the beam, using the conjugate beam method determine.

(1)  Slope at each end and under each load.

(i1) deflection under each load.

Or
(1)  State Castigliano’s theorems. (4)
(1)  Derive relation for strain energy due to axial tension. ’ (4)

(iii) Derive relation for slope at supports and maximum deflection for
the beam given in fig Q. 15 (b). Adopt Moment Area Method. (8)
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Fig Q.15 (b).
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