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Third Semester B.E./B. Tech Degree Examlf 7 n, June/July 2025

Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosmg ‘ONE full question from each module.

2. M : Marks , L: Bloom’s level , C: Course outcomes.

Module 1

Q.1 |a.

With help of neat sketches, explam the stress-strain diagram for ductlle and
brittle material. % 55

L1 | CO1

Derive the 3-D equilibrium eﬁ@ations for the state of stress.

L1 | CO1

OR

Q2 |a.

A steel bar ABCD 4’ ‘zong is subjected to forceséesas shown in Fig.Q.2(a).
Find the elongatlcm of e bar. Take E for steel as, 200 GPa.

b aske

Fxg‘Q 2(a)

10

L3 | CO1

A plane element in a rotary machme is subjected to- tensﬂe stresses of

former. Each of the abgve:stresses is accompanied by a shear stress. of
100 MPa such that when ‘associated with the minor tensile stress tends to
rotate the element in anticlockwise dlrectlon Fmd
i)  Principal stresseés and their directions - gl
ii) Maxunum sb.@armg stresses and the dll’CCthI’lS of the p 1

-1 400 MPa on one plane and 150 MPa on the other. at right angles to- the.

10

L3 | CO1

& /Module - 2

Q3 Ta.

Der1vesrfche relation between, shear_ force and bendlng(moments

L2 | CO2

A beam is freely suppox;tédﬁgver a span of 6 m. T carries a UDL of 3 KN/m
| over 1.5 m from the left /hand support and” also from the center upto the

['right hand support It has besides, two ‘point loads of 2 kN and 5 kN at

41 1.5 m and 4.5-m from left hand support. Construct the SF and BM

diagrams. Find the ‘maximum bendlng moment.

14

L3 | CO2

Q4 |a.

Elucidaté

i,

L1 | CO2

A 400 mm x 150 mm [ girder has 20 mm thick flanges and 30 mm thick
web. Calculate maximum intensity of shear stress when the shear force at
the cross section is 146 MN. Also sketch the shear stress distribution across
the depth of beam:, ’

12

L4 | CO2
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Module -3

QS5 Derive the equations for slope, deflection and bending: moment in| 10| L2 | CO2
differential form.
A steel cantilever 6 m long carries two point load,s kN at the free end | 10 | L4 | CO2
and 25 kN at a distance of 2.5 m from the free ‘
i)  Slope at the free end :
iiy Deflection at the free end
Take I =13 x 10° mm* and E =2 x 105
method.
Q.6 A solid shaft of diameter 1 xmﬁ is required to transm:w, 150 KW at| 10| L3 | CO2
120 rpm. If the length of thegg1 aft is 4 m and modulus of rlgldxty for the
shaft is 75 GPa. Find the ang}é Of twist.
List the assumptions” made in the theory of pure. torsmn and derive the | 10 | L2 | CO2
equation for torque transmltted by a solid c1rcular shaft.
,\: Module —-4
Q.7 Explain the principle of virtual work for ap‘a;‘ticle with relevant equations. | 10 | L1 | CO2
L2 | CO2
Q.8 State and derive the Maxwell’s Rec1pr0cal Theoﬁygni“ , L2 | CO2
ﬁ&@&‘@m \
State and derive the CaStlglxano s Energy The@rems 10 | L2 | CO2
Q.9 10 | L1 | CO3
10 (L1 | CO3
Q.10 ' “,? S-N dlagram expiam the fatigue in detail. | 10 | L1 | CO3
10 [ L1 | CO3
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