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Grading System (GS)
Strength of Materials
Time : Three Hours
Maximum Marks : 70
Note: 1) Attempt any five questions.
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i1} All questions carry equal marks.
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ii1)In case of any doubt or dispute the English version
question should be treated as final.
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I. a) Deduce the relation between the Modulus of Elasticity
and Modulus of Rigidity.

e & T AR HARA1 F Hisger & ard Hay wifd )

b) A Load of 175 N falls through a height of 40 mmon to a

collar rigidly attached to the lower end of a vertical bar

1.8 m long and of 1.8 cm? cross-sectional area. The upper

end of the vertical bar is fixed. Determine the maximum

instantancous stress induced in the bar. E = 2x10° N/fmm?

175 N &1 4R, 1.8 He¥ &4 3R 1.8 cm? JIe 85 &
Feafer R & Fae Rt 9 98 & dler |, 40 el &1
Fard ¥ fear 21 oeafR ot & o0 v s R
IR 4 R afeman orefee e @ Fufor &)
E = 2x10° Nfmm’
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Deduce the relation between Shear Foree and Bending
Moment.

] Act a1 da oyt % g way i Hf
An overhanging beam is shown in figure 1. Draw the S.F
and BM ‘
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Figure 1

Write the assumptions made in the theory of simple

bending. |
Wgﬁ%@gﬁﬁtﬁnﬁmﬂaﬂaﬁ%ml |
Deduce the section modulus for a hollow circular section
of internal diameter ‘d’ and external diameter L.
e 2 d 3R a8 A D& TP TEe TATBR
ST 3 for SFTAR AT fraprer |
Prove that the ratio of depth to width of the stlrongcﬂ
beam that can be cut-out from a circular log of diameter
‘d"is 1.414. .
fyg Ao f e “d” %@maﬁﬁmfﬁmmﬁmﬁ
AR} ot 41 Y e iR drer A ST 1.414 {

Obtain the expression for shearing stress ata section of a

loaded beam. | _
a‘@gaﬂqﬁwﬁémmﬁﬁzﬁﬁ%ﬁmaﬁmﬁmﬂ
A T - section beam with 100 mm x 15 mm flange and
150 mm x 15 mm web is subjected to a Shear force of
10 kN at a section. Draw the variation of shear stress
across the depth of the beam and obtain the value of

maximum shear stress of the section
Contd...
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100 it x 15 et forem gan fer 3R 150 Bl x 15
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Discuss about moment area theorems,

et & v 3 A A gt )

Find the slope and deflection of simply supported beam
of span L, carrying

i} apoint load P at the centre

i1} aU.D.L of wkN/m over the entire span
using the moment area method.
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Derive an expression for circumferential stress for a thin
spherical shell of internal diameter d, wall thickness ¢
and subjected to an internal pressure p.

AP AN d, PR H AT ¢, R @ iR aa p
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A thin cylindrical shell 90cm long, 20cm internal
diameter having thickness of metal as 8 mm is filled with
fluid at atmospheric pressure. If an additional 20 em3 of
fluid is pumped into the cylinder,

Find:

i)  The pressure exerted by the fluid on the cylinder

ii) The hoop stresses induced.

Take E = 2.1x10° N/mm? and Poisson's ratio = 0.30
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E = 2.1x10° N/mm? 3R 9TgoM &1 3urd = 0.30 o1

A metal bar of 10mm diameter when subjected to a pull
of 23.55kN gave and elongation of 0.3mm on a gauge
length of 200mm. In a torsion test maximum shear stress
of 40.71N/mm? was measured on a bar of S0mm diameter.
The angle of twist measured over a length of 300mm being
0° 21". Determine the Poisson’s Ratio. ‘

10 foreft crrr Y v urg i ot 5 23.55kN & Rewrd &
e gl £ ail 200 et &Y i e w 0.3 frft Y 9
it 81 TRIg Tierr H Sifdyaa srgeaur ufceer 40.71N/mm?
P 50mm T S B W F1IT 1= 300 et B Sard w®
AT 7T /1S T 10T 0° 21 B g sura FufRa ax|
What must be the length of a 5Smm diameter Aluminium

wire so that it can be twisted through 1 complete
revolution without exceeding a shear of 42N/mm?, Take,

G =27 GPO.

5 fiyeft e arel vefifan ar &t dard fret 2 ARy
aTfeh $9 42N/mm? & FUHIU A 3Afdrep & & 1 guf iy
& Hread ¥ gHET 1 G| A, G =27 GPO

Deduce the relation between Shear force and intensity of
loading. |

e get il afén &t e & = Fdy s =)
Write a brief note on:

fyy e foRag

i)  Stress and strain (G&1d 3R 1E)

i) Mohr’s circle (FT&R &1 &R7)
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