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Dip. in Engg, (Third Semester)
EXAMINATION, 2021
(Scheme : New)
(Branch : Mechanical Engg.)
STRENGTH OF MATERIAL
Time : Three Hours | d [ Maxtnrum Marks : 70
[Minimum Pass Marks : 25
Note: All- questions are compulsory, unless mentioned
otherwise. Marks are indicated against the
questions. In case of any doubt or dispute, the
English version question should be treated as final.
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Solve any two of the following : 4 each
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- (a)

(b)
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Explain stress-strain diagram for mild steel.
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Define any four of the following

‘(i) Hooke’s law

(ii) Poisson’s ratio
(iii) Volumetric strain
(iv) Thermal stress
(v) Strain energy
(vi). Impact loading
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A steel bar having cross sectional area of

2000 mm? is subjected to axial forces shown in
Fig., 1(c). Find the total elongation of the bar.

Modulus of elasticity of steel = 200 GN/m2.
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2. Solve any two of the following :
frafoiea & @ fost < @1 g1 B

(@) Draw the shear force and bending moment
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diagram for the beam shown loaded in Fig. 2 (.a).
Clearly mark the position of maximum bending
moment and determine its value.
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(b) Qraw the shgar _force and bending moment
diagram for a cantilever beam loaded ad shown in
Fig. 2(b). d
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Fig. 2 (b)

3. Derive the given simple ‘bénding ‘equation with
assumption : 8

Solve any one of the following : .8
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(@) Derive an expression for maximum slope and '

deflection of simply supported beam of span ‘7’
carrying a uniform distribute load w/unit length.
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() A 500 mm long cantilever of rectangular section
60 mm wide and 20 mm deep carries a
umformally distributed load. Calculate the value
of ‘w’ if the maximum deflection in the cantilever

is not to exceed 0.7 m. Take E = 100-cﬁ
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Solve any one of the following : 8

frfeRa § 9 fell 7@ @ g DI
(8) Write short notes on any two of the following :
4 each

(i) Leaf Spring

(iiy Helical Spring
. (iii) Spiral Spring
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(b) A closed coiled helical spring is made out of
20 mm diameter steel rod. The coil consists of
20 complete turns with a mean diameter -of 160
mm. The spring carries an axial pull of 500 N.
Find the maximum shear stress induced in the

section of the rod. If C = 80 91;]-, find the
: ; -

deflection in the spring, the stiffness and strain
energy stored in the spring. >
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6. Sketch Mohr’s circle for the following conditions :
|

(i) For like stresses-

(ii) For unlike stress:

(iif) For two perpendicular direct stress with state of
simple shear

(iv) For principal stress
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7. Solve any one of the following : 8
fraferiaa # 9 f&)ll @ &1 & DI
(a) Writ short notes on the }‘ollowing £y 2 each

®)

@) Equiw}alent length of column

(iii) Assumptions of Euler’s theory

(iii) Buckling load

(iv) Slenderness ratio
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Calculate the safe compi'eésive load on a holloW
cast iron column (one end fixed and other hinged)

of 200 internal diameter, 400 mm external
diameter and 10 m length. Use Euler’s formula

with factor of safety 3 and E = 100 -G—I;I
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8. Solve any one of the following : 8
frfafa o & fodlt 1@ @ 5 HRG
(a) Write short notes on the following : 2 each

(®)

(i) Assumption of pure torsion

(ii) Torsional rigidity

(iii) Modulus of rupture

(iv) Angle of twist

famfoReg w dfta fewulri foRay :
() L& WS N arﬁaﬁq'm

(i) RIS g

(iif) Yo 31 Y@=

(iv) VT I

A solid circular shaft is transmitting 100 kW at
180 rpm. If the allowable shear stress in the ghaft
material is 60 MPa détermine ftlie suitable
diameter for the shaft. The shaft is not to fwist
more than 1°.in a :length. of 3 metres Take
C =80 GPa. ;
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