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Instructions: 1. Itis compulsory to answer all tl_ze questions (. ;.5 marks each) of Part -A in short.
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2.  Answer any four questions from Part -B in detail.
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3.  Different sub-parts of a $uestion are to be attempted adjacent to each other.
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4. Illustrate your answers with neat sketches wherever necessary and
Assume suitable data if necessary
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PART -A/ Y- &

Q1 (a) Abar of square cross section side a is subjected to a tensile load P. Onaplane (1.5)
inclined at 45° to the axis of the bar then what will be the normal stress?
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(b) What is the importance of factor of safety? ‘ (1.5)
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(c) Whatis section modulus? (1.3)
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(d) What are the different kinds of stress that act on spheres? (1.5)
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(e) What are columns and struts? _ 4 41.8)
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(f) What is torsional rigidity_? (1.5)
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(8) Whatis crippling load? : : : (1.5)
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(h) A beam fixed at both thé ends carries a uniformly distribu.t.éd load of 10k N/m (1.5)
over its entire ‘span of 6 m. What will be the bending moment at the centre- of
the beam.
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(i) Differentiate between thin and thick cylinder?
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Q2 (a)

Q3

Q4

(b)

Distinguish between slope and deflection of a beam. ; (1.
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PART -B/ Y-8

Calculate the value of Poisson’s ratio for a material block if its volume is to (5)
remain constant under Equal Biaxial Stress Condition.

ot Tl eifep & forg TS & SIUTd o Hed o1 UM B e $HP! S
ar fEaraity dera fRufd & dgd RR @ 81 gy

An aerial copper wire (E =1x 105N/mm? ), 40 mm long has cross sectional area (10)
of 80 mm? and weights 0.6 N/m run. If the wire is suspended vertically,
calculate (a) the elongation of wire due to self-weight, (b) the total elongation
when a weight of 200 N is attached to its lower ends, and (c) the maximum
weight which this wire can support at its lower end if the limiting value of
stress is 65 N/mm?. :
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A boiler shell is to be made of 15 mm thick plate having tensile stress of 120 (15)
MN/m?. If the efficiencies of the longitudinal and circumferential joints are
70% and 30% respectively, determine :

a) Maximum permissible diameter of the shell for an internal pressure of 2
MN/m?. :

b) Permissible intensity of internal pressure when the shell diameter is 1.5 m.
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Asimply supported beam AB of span 4 m isloaded as shown in fig Determine: (15)
a) DeflectionatC,

b) Max deflection,

¢) Slopeat ATake E 7 200x 106 kPa and I = 20 106 m*.
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Q5 A specimen of steel 20 mm diameter with a gauge length of 200 mm is tested to (15)
destruction. It has an extension of 0.25 mm under a load of 80 kN and the load
at elastic limit is 102 kN. The maximum load is 130 kN. The total extension at
fracture is 56 mm and diameter at neck is 15 mm. Find
(i) The stress at elastic limit.
(ii) Young’s modulus.
(iii) Percentage elongation
(iv) Percentage reduction in area
(v) Ultimate tensile stress.
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Q6 (a) Derive the bending equation. : 3o (5)
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(b) A simply supported beam of 5 m span carries a uruformly distributed load at (10)
10 KN per meter run and a point load of 10 KN at 2 m from left support.
Determine the magnitude and the location of the peak bending moment.
Proceed to determine suitable section of this beam if the maximum allowable
stress is limited to 8 N/mma2, Take depth twice the width.
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Q7 A solid phosphor bronze shaft of 80 mm diameter is coupled to a hollow steel (15)
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shaft 80 mm outside diameter. The torque applied to the compound shaft



develops a maximum shear stress of 40MN/m2 in the bronze shaft and a
maximum shear stress of 72MN/m?2 in steel shaft. The length of steel shaft is
1m and of bronze shaft is 1.2m . Angle of twist for the steel shaft is not to
exceed 1° . If C(steel) = 80GN/m2 and C (bronze)= 40GN/m2 find

I Internal diameter of the steel shaft:

I1. Total angle of twist for whole of the shaft;
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