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PART - A

(Maximum marks : 10)

Marks

I Answer the following questions in one or two sentences. Each question carries
two marks.

l. What do you mean by the resultant of the forces ?

2. Define the term Bulk modulus.

3. What do you mean by angle of friction ?

4. Differentiate between shear force and bending moment.

5. Define equivalart length of a column (5x2=10)

PAR| - B

(Maximum marks : 30)

II Answer any five of the following questions. Each question carries 6 marks.

l. Find the centre of gravity and moment of Inertia of a T:section with flange
as 150mm x 50mm and web as l50mm x 50mm about Y-Y axis through
the centre of gravity of the section.

2. A hollow cylinder 4m long has outside and inside diameter of 75mm and
60mm respectively. Find the stress and deformation of the cylinder,
when it is carrying an axial tensile load 50I(N. Take E : 100 GPa.

3. Calculate the strain energy that can be stored in a bar 2.4m long and
l000mm2 cross sectional are4 when subjected to a tensile stress of 50MPE
Take E as 200GPa.

4. A solid circular shaft of 40mm diameter is subjected to a torque of 0.8KN-M.
Find the maximum shear stress induced in the shaft.

5. Draw the SF' and BM diagram for the cantilever beam carrying a point load
'W' at the free end.
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6.

7.

2

Marks
A thin cylindrical wall of 300mm diameter is to be designed for an intemal
pressure of 3MPa. Find the suitable thickness of the wall, if the allowable
compressive stress is 40MPa.

A steei rod 4m long and 35mm diameter is used as a column, with one end
fixed and other end free. l)etermine the crippling load by Euler's formuia.
Take E as 200GPa. (5x6=30)
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PART - C

Qlaximum marks : 60)
(Answer one full question from each unit. Each fi.rll question canies 15 marks.)

UNrr - I

ilI (a) A weight of l00N is suspended by a sning lm long from the ceiling of a roof
A horizontal force 'F' is applied at 750mm from the point of suspension and
pulled aside horizontally by an amount of 300mm. Find the magnitude of
'F' and the tension in the sring.

(b) Find the reactions of a simply supported beam 6m long carrying point loads
of 20I(N and 40KN at a distance of 2m and 4m from the left end.

On

(a) A plane is inclined at 300 to the horizontal. If a force of l50N acting parallel
to the plane will just prevent a weight of 1000N from sliding down, find the
coefficient of friction.

(b) An I -- section with equal flanges has the following dimensions, flanges-
l50mm x 10mm and web of 280mm x 10mm, overall depth of the section
is 300mm. Determine the moment of inertia of the I section about two
centroidal axes at right angles to each other.

UNlr - II

(a) A prismatic metallic bar of rectangular section 500mm x 200mm and,2m
long is subjected to a load of l50KN, applied gradually on it. If the stress
at elastic limit of the bar material is 200N/mm2, determine the stain energy
at the given load, proof resilience and modulus of resilience.

(b) Explain any four mechanical properties of material.

On

VI (a) A copper rod 20mm in diameter is surrounded by a steel tube of 30mm
extemal diameter and 25mm internal diauneter. The rode and the tube are
of same length and their ends are rigidly fixed. If the nrbe and the rode are
at 200C, Calculate the stress in each material, when the temperature is
raised to 1200c. Take E :2 x 10sN/mm2, E": I x l05N/mm2,
u,: 12 x l0-6ioC and cr" L 17 t l0-6/oc.

(b) A steel bar 3m long, 30mm wide and l5mm thick subjected to a pull of
30KN in the direction of its length. Find the change in length, breadth and
thickness. Take E as 2 x lOsN/mm2, poisson's. ratio as 0.35.
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Marks
Uul-- III

vII (a) Find the maximum torque, that can be safely applied to a shaft of g0mm
diameter. The permissible angle of twist is 1.50 in a length of 5m and shear
stress not to exceed 42Mpa. Take modulus of rigidity as g4Gpa.

(b) A cantilever beam carries a uniformly distributed load of ll(\.m for a length
of 4 rneters from its supported end and a point load of 2KN at the free end
at a distance of 6 meters from the supporl. Draw the SFD and BMD with
critical dimensions.

On

VIII (a) Sketch the SFD and BMD of the beam as shown in figure. also find the
position and the value of maximum bending moment. 10

(b) Find the power transmitted by a circular shaft of 40mm diameter in 100rpm.
The maximum stress in the shaft is not to exceed 50N/mm2.

Uxrr - IV

D( (a) A cylindrical thin drum l000mm in diameter and 4m long is made of 12mm
thick plates. If the drum is subjected to an intemal pressure of 3.5MPa.
Determine its changes in diameter and lengt[ Take E as 200GPa and Poisson's
ratio as 0.25.

(b) A rolled steel joist ISMB 300 is to be used as a column of 3 meters length
with both ends fixed. Find the safe axial load on the column. Take factor
of safety as 3, 6c: 320N/mm2 and Rankine's constant 'a' : 11750.0.

Properties of the colomn section are area:5626mm2, Ixx:8.603 x 107mma,

Iyy:4.539x107mma.

On.

X Determine the magnitude and nature of forces in the members of the truss
shown below. 15
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