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Instructions to Candidates:

« Answer ALL the questions
«» Missing data may be suitably assumed

Q.No Marks | CO
At a point in a strained material, the state of stress is as shown in the figure.
Determine the normal, tangential and resultant stress on plane DE, inclined at 50 °
with the plane CD. Determine the direction of resultant stresses too.
40 N/mm?2
s | o
1A. 5 4
80 Nfmm2< | s¢ >80 N/mm’
A /r D
40N/mm?
Find the maximum diameter of a solid shaft which will not twist more than 1. 725° 3 3
1B. | in a length of Sm when subjected to a torque of 30 kN-m? What is the maximum
shear stress induced in the shaft? Take G = 85 GPa.
1C. | Define the terms :Tensional rigidity” and : flexural rigidity” 2 |3
For the beam loaded as shown in the figure, find the principal stress and maximum
shear stress at a height/distance of 100 mm from neutral axis at a section 2m from
free end.
— 100kN
m
240mm
2A. \ﬁ 5 4
ENTNYTY T E
E
l 2m ——}—1m—{—1m
: L -}( 100mm
c/s of beam
A solid bar of 80 mm diameter and 3 m Iength is used as a column with one end 3 4
2B. hinged and another end fixed. Find the crippling load using Euler's formula. If this bar is
hinged at both the ends, what will be its failure load? Assume E as 2 x 10° N/mn?.
2C. | Define the terms Slenderness ratio and effective length. 2 4
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At a point in beam the bending stress is 80 N/mm2. The greatest principal stress is
to be limited to 90 N/mm?. What is the greatest shearing stress that can be applied
on the planes AB and CD. Determine the minimum principal stress and inclination
of principal plane with respect to plane AB.
>\
3A. A 5 4
2 2
80 N/mm"<— > 80 N/mm
\% Al
o
Draw the shear force diagram for the following beam.
8UKN
3B. | 40kN/m 3 1
4&“WY\/Y\ 5
} 3m . —
3C. Explz_;\in pure bending with the help of a figure. Also explain sagging and hogging 2 1
bending moment.
A hollow circular shaft is subjected to a torque of 50 kN-m and bending moment e 3
4A. | of 40 kN-m. The internal diameter of the shaft is half the external diameter. If the
maximum shear stress does not exceed 80 N/mm2-, find the diameter of the shaft.
Find the general equation for the elastic curve using Macaulay's method for the
beam loaded as shown in the figure. Flexural rigidity is 'EI'.
80kN
] 60kN/m
4B, " y/ c 3 | 2
A TN FD
=
| |
—1m— 2m 1 1m—J(
4C. | Define the terms flexural rigidity and torsional rigidity. 2 3
The stresses acting at a point in a two dimensional stress system is as shown in the
figure. In x-direction, 40 N/mm? (C) and in y-direction 80N/mm? (T) are acting.
Shear stress of an intensity 60N/mm? is also acting as shown in the figure.
Determine the principal stresses. Also find the stress on plane AB.
80 N/mm’
BA. ———> 60 N/mnt’ 5 4
40 N/mm®
60 NImm' €———
80 N/mm”
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For the beam as shown in the figure, design a rectangular section considering depth as
twice the width. Maximum permissible bending stress is 8 N/mm?.
100kN
30kN/m
5B. V! 3
) f
}<)72.00m—(><}—2.00m_(>|
5C. | Write and ex lain the terms in Euler's equation of critical load for a column. 2
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