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Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. English version Authentic

5. Assume Young’s modulus: Es =200 GPa, Poisson’s ratio: v = 0.25, Shear
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modulus: Cs = 80 GPa and coefficient of thermal change: a = 12x107%/°C for steel.
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Define the following terms
e Linear strain e Shear modulus e Thermal stress
e Proofresilience e Elasticity limit e Point of contraflexure
A steel bar ABCD is loaded axially as shown in figure-1. Find the
deformation of the bar having 200 mm? cross sectional area.
A copper bar of 36 mm ¢ is rigidly attached at both ends inside of a steel tube
of 50 mm ¢ external and 5 mm thickness. The composite section is subjected
to a axial pull of 150 kN. Find stress developed in each bar. Take modular
ratio = 2.
A steel rod 300 mm long and 12 mm ¢ is subjected to a tensile force. If the
diameter of rod is reduced by 0.12 mm, find the tensile force.
OR
Find the force required to punch a hole of 20 mm ¢ in steel plate of thickness
16 mm. The ultimate shear strength of the plate material is 200 MPa. Also find
the compressive stress developed in the punch.
Calculate the moment of inertia about the centroidal axis for the I section
whose flange and web dimensions are 120 mm x 12 mm.
Draw shear force and bending moment diagram for a beam given in figure-2.
OR
Draw shear force and bending moment diagram for a beam given in figure-3.
A cantilever steel beam of 2 m length and having a rectangular section 200
mm wide and 300 mm deep is subjected to 10 kN/m UDL over full length and
a point load of 30 kN at its free end. Find the maximum slope and deflection
Enlist the assumptions of Euler’s formula and show the effective length of
column for different end condition..
A simply supported steel beam of rectangular section 300 mm wide and 500
mm deep is carrying 50 kN/m UDL over the entire span. If the maximum
bending stress is 120 MPa, find its span.
OR
Calculate the normal and tangential stress on a plane XY for the element
stressed as shown in figure-4.
Define the limit of eccentricity and draw the core section of rectangular
section having dimension 240 mm x 300 mm and hollow circular section

having outer 300 mm ¢ and inner 180 mm ¢.
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2 m long hollow steel shaft of outer 300 mm ¢ and inner 180 mm ¢ transmitsa 07

torque of 3 kN.m. Calculate maximum shear stress and angle of twist.
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Draw different types of helical springs and leaf springs. Also give the 07
difference between helical spring and leaf spring.

OR
Explain the Tension test with neat sketch of specimen used. 07
Show different types of failure in riveted joint with neat sketch. 07
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