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Question No. 1

la) A steel bar of 25 mm diameter is acted upon by forces as shown in figure. What is the elongation of (6)
bar? Take E = 190GPa
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Question No. 2
2a) A simply supported beam AB of span 2.5 m is carrying two point loads as shown in Fig. Draw the ~ (6)

shear force and bending moment diagrams for the beam.
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Question No. 3

3a)

3b)

A rectangular beam 60 mm wide and 150 mm deep is simply supported over a span of 6 m. If the ®)
beam is subjected to central point load of 12 kN, find the maximum bending stress induced in the
beam section.

OR

A simply supported rectangular beam of span L=5.0 m L=5.0 m has width b=80 mm and depth ®)
d=120. It carries a concentrated central load P=10 kN. Find the maximum bending stress in the
section.
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3c) Arectangular beam 100 mm wide and 250 mm deep is subjected to a maximum shear force of 50
kN. Determine:

(1) Average shear stress
(i1) Maximum shear stress , and

(iii) Shear stress at a distance of 25 mm above the neutral axis

OR

3d) An I-sections, with rectangular ends, has the following dimensions:
Flanges =150 mm X% 20 mm, Web = 300 mm 10 mm.
Find the maximum shearing stress developed in the beam for a shear force of 50 kN.
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Question No. 4

4a) A simply supported beam of span 3 m is subjected to a central load of 10 kN.Find the maximum
slope and deflection of the beam. Take

I=12 x10°mm®and E = 200 GPa

OR

4b) A horizontal steel girder having uniform cross-section is 14 m long and is simply supported at its
ends. It carries two concentrated loads as shown in Fig Calculate the deflections of the beam under

the loads C and D. Take E = 200 GPa and T =160 x10°mm?
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4c) Asteel rod 5 m long and of 40 mm diameter is used as a column, with on end fixed and the other
free. Determine the crippling load by Euler’s formula. Take E as 200GPa.

OR

4d) A hollow alloy tube 4 m long with external and internal diameters of 40 mm and 25 mm
respectively was found to extend 4.8 mm under a tensile load of 60 kN. Find the buckling load for
the tube with both ends pinned. Also find the safe load on the tube, taking a factor of safety as 5.
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Question No. 5

5a)

5b)

5¢)

5d)

A point in a strained material is subjected to two mutually perpendicular tensile stresses of 200 MPa (8)
and 100 MPa. Determine the intensities of normal, shear and resultant stresses on a plane inclined at
30° with the axis of minor tensile stress.

OR

The principal tensile stresses at a point across two perpendicular planes are 80 N/mm? and 40 ®)

N/mm? Find the normal and shear stresses, resultant stress and its obliquity on plane at 20°.also find
the resultant and Angle of obliquity. Take poisson’s ratio 0.25.

A solid circular shaft of 100 mm diameter is transmitting 120 kW at 150 r.p.m. Find the intensity of (8)
shear stress in the shaft.

OR

A solid shaft is subjected to a torque of 1.6 kN-m. Find the necessary diameter of the shaft, if the ®)
allowable shear stress is 60 MPa. The allowable twist is 1° for every20 diameters length of the
shaft. Take C = 80 GPa.
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