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I nstructions to the candidates :

1)  Answer Q-kor Q.2, Q.30or Q.4,Q.50r Q.6, Q.70r Q.8

2)  Use of scientific calculator is allowed. 2 &
3) Figuresto the right side indicate full marks. >‘§
o
Q1) a) ,Défine Bending Stresses in Beam ,Neutrak&?xis and Section Modouls
What are Assumption made in the\.’f-l’léorij}Simple bending. [9]
M o E = %

b) Prove that BN = ; = R Wher)é} M sybending moment, | is moment of

inertia, O is stress at anyTigcratadistance of y from the neutral axis, Eis
Modulus of elasticity/%ng’ Ristradius of curvature. [6]

¢) A Sequre beam of 20 pfm %20 mm in section and 2 m long us supported
at the ends. The beam fails’when a point load of 400N is applied at the
centre of the beam. What uniformly distributed load per meter lengthavill
breaka cantilever of-th¢ same material 40 mm wie.60 mm deep and 3 m

Long. [7]
OR

Q2) @) . A'simply supported wooden beam of span 1.3 m*having cross section
150 mm wide by 250 mm deep carries a pointdoad W-atthe center. The
permissible stresses are 7 N/ mm? in befdinig and 1 N / mm? IN
SHEARING Calculate Safe Load W [6]

b) A castiron beam is of the I- section as shewh in Fig . The beam is simply
supported on a Span of 5 meters. If the/tensile stress is not to exceed
20 N/mm¥. Find the safe uniformly distributed load which the beam can
carry. Also find the maximum compressive stress. [12]



Q3) a)

b)

Q4) a)

b)
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Define¢'strain energy, Resilance and proof resilf&nce. Also derive an
expression for Strain Energy due to self—welgh\-} [9]

Cdlculate the Resilience and Modulus of Res\'a}lce of'abar 200 mm long,
S0mm thick subjected to a tens1lg{0ad 9760 KN applied gradually

E=2 x 10° N/mm? Q [9]
O\

Explain in detail the Graphicfél Methad for determining stress on oblique

section. XN [6]

The stresses at a pglf{( ifi a_bar are 200 N/mm¥(tensile) and 100 mm?
(compressive). Determine thé resultant in magnitude and direction on @
plain inclined«at 60°C to-thé axis of the major stress. Also determine the
maximum intensity of;shear stress in the material at The point. 18]

A rectangular bar oftCrossectional area of 11000mm? is subjected to
tensile load Path permissible normal and shear stress ofrebliu¢-plane BC
are 7 N mm? and’3.5 N mm? determine the Value of R [4]

M
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Q5) a)

b)

Q6) a)

b)

Q7) a)

b)

Derive an expression for Toque Tfajismitted by hollow circular shaft
Torsion. [9]

A solid steel Shaft has to transmit 75 KW at 200 rpm. Taking allowable
shear stress as 70 N/mm?, 41xd the suitable diameter for the shaft if the
maximum torque-rardismitted at each resolution exceed the mean by 30%.

[8]

Find the mraxivhumrshear stress induced in solid circular shaft of diameter
15cm when the shdft transmits 150 KW power at 180 rpm [4]

OR ‘
A solid Ujicular shaft Transmits 75 Kw power at 2Q0j.‘l).m. Calculate the
shaft-Diameter, if the twist in shaft not exceed 1% 2 'meters length of
shaft/and shear stress is limited to 50 N/mm? t\aslée C=1 x 10° N/mm?[5]
3

A shaft ABC of 500 mm length an 49{nm eyé’fnal diameter is bored for a
part of its length AB, to a 20 mm\d’iamet%r and for the remaining length
BC to a 30 mm diameter bore, [fithe shear stresses not to exceed 80 N/
mm? find the maximum power:c)f the\shaft can transmit at speed of 200
r.p.m. If the angle of twist in length '0f 20 mm diameter bore is equal to
that in the 30 mm diamete‘r:'b\ore find the length of the shaft that has been
bored to 20 mm and' {Q«mm diameter. [8]

\ ]
-

Define polar modulus and state the expression for solid Shaft and hollaw
shaft. 4]

What are the assumptions made in Euler’s column thgory? Explain the
end conditions férlong Column. [9]

Calculate the safe compressive load on a holloyw cast-irga column (one
end is rigidity fixed and other is Hinged) of(15,¢m ¢éXternal diameter,
10 cm internal diameter and 10m length. Use Fuler’s fogrhula with a factors
of safety 5 and E =95k.N/mm? [6]

Expression for crippling load when one.¢nd ©f-the column is fixed and
other end is free [6]
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OR A
V

Q8) a) Determine the crippling load forf§2 section of dimension 10cm % 10cm X
20cm and of lengths Sm when it is used as strut both of its end are

hingned.Take Young’s Mo@m E =2.0 105 N/mm? [6]
N/
b) Explainthe Ra@ FQ ula in details along with expression [9]

b‘whose outside diameter is 200mm has thic of
ng and is fixed at both ends. Calculate the oad

la using factor of safety 4 .calculate the 6 rness

[6]
% *
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