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B.Tech 4th Semester Exam., 2018

- MECHANICS OF SOLID—I
Time_”: .3 hqt{;r_s T o ~ Full Marks : 70
Instru{ctiéns:. A 000, e e ‘
(i The snasks: are-indivated inheright-hand markin.
(ii) There are NINE ques_tions in this paper.
(iii) Attempt FIVE questioﬁnls iﬁ all | |
() Question No. 1 is compulsory.

1. Answer any seven of the following qﬁestions :
‘ aied ok 2x7=14

(a) Wﬁat '+ are :..complementary . shear
/tr.ess_es? Explain with diagram.

M stressed body, at a point, on t‘@
-~ perpendicular. planes, normal stresses

~ ..are +100.MPa and +60 MPa and the
shear stress is on these.planes. If the
maximum principal stress at the point
~is 136, MPa, . calculate .the maximum
shear stress at the point. g
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(2)

(c) The modulus of rigidity of material is
39 GPa. A 10 mm diameter rod of the
material is subjected to an axial tensile
force of 5 kN and the change in its
diameter is 0-002 mm. Calculate the
Poisson’s ratio of the material.

(d})- In a strained material at a point, the

\% 0o ,» yy=200pu

strain and xy =300 u strain. What is the
maximum principal strain at the point?

¥ Define Hooke’glaﬁ[

() A solid circular shaft is subjected to a
bending moment of 3kN-m and a
torque of 1 kN-m. The shaft is to be
made in carbon steel for which the yield
strength in tension and in shear is
480 MPa and 265 MPa respectively.
Calculate the diameter of the shaft
using distortion energy theory.

(9) A bar of 2 m length and 10 mm x 10 mm
section is subjected to a bending
moment of 20 kN-m. Find the strain
energy stored, if E =200 GPa.

(h) Write the maximum strain energy
theory.
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(3)

: 1) xplain the terms section modulus and
Polar modulus.

() Using moment-area method,  find the
maximum deflection of a simply-

supported beam loaded with UDL

\}%rmme the deﬂectlon at a point 1 m from
th

e left-hand end of the beam loaded as
shown in the following figure using
Macaulay’s method. Take El = 0-65 MN-m 2

20 kN ‘ 2OKNT i s

. 30 kN/m Yy
|<-O6m*—— ——->|<——12m

A beam of T-sect1on is subJected to a shear

/ force of 50 kN. Draw the shear stress profile

of the section having followmg three
dlmensmns A g - | 14

Flange—lOO mm x 20 mm @
Thickness of web—20 mm oy
‘Overall depth—100 mm

4. A torque of 4 kN-m is apphed on a sha.ft of

diameter 60 mm. Calculate the shearmg

~ stress at a point just below the surface and

at another point which is at distance of

20 mm from the axis. Consider the

cylindrical region of radius 15 mm and
calculate the torque carried by this cylinder. 14
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(4)

5. A timber beam 80 mm Wide and 160 mm
deep is reinforced with two steel plates.5 mm
thick and 60 mm wide on top and bottom.. If
bending moment. of 800 N-m acts at section
of this beam', calculate the magnitude of
maximum fiber stresses in tensions and
compression in wood and steel.

‘Assume Eg /B, =15 14

_ .~ An element in a stressed material has tensile
M stress of SOO‘MN / m? and a compressive
" stress of 350 MN/ ﬁiz,.acting on two mutually
“perpendicular plane and equal shear stress

of 100 MN/ m2 on these plane. Find principal

@ ‘stresses, maximum shearing stresses and
~ position of principal plane usi‘hg Mohr circle

‘diagram. |
agre ok

A 20 mm diameter. bolt ig subjected to a pull
of 20 kN and a shear force of 5 kN, Calculate
the maximum direct and shear stresses

induced in the section and specify the
posi‘tio'n of the plane carrﬁng these stresses
with reference to the axis of ‘the bolt. Also
calculate the strels_s' ‘which acting élor;e will
produce same maximum strain, |

Take j =0-25. |

14
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( §5)

8. A simply-supported beam of 1ength 9m
coupling two point loads 210 kN and 125 kN
at 2m and 6m from left support
respectively. The self-weight of beam is
26 kN/m. Find the slope at 4 m, deﬂectlon at
centre and maximum deflection.

Take EI constant. 14

swer /Define the following : 14

'(q) Derive and discuss Castigliano’s
theorem.

(b) Resilience and proof resilience

il ' \O -
(c) Strain energy
s .

(d) Poisson’s ratio

- % ok ok

-
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