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Mechanics
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Note: Answer any FIVE full questionr, 
"hooifi 

ONn |uU question froin,9ach module.

IVIodute-1

I a. Defure Hooke's law, modulus of elasticitY"poisson ratio and strain
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icrt!,'potsson ratto and stratn (04 Marks)

b. Derive an expression for the to,tal extension of the tapered.circular bar cross-section of
diameter D and d, when it is sUhiFctr*d to an axial pull of lo,adl.p.' (06 Marks)

c. A steel bar ABCD varying.*e,qiiffri is subjected to the affi,iforces as shown in Fig.Q.1(c).
Find the value of P4

D Stresses in var

Fig.Q.1(c)' '"';'
BoKNo

E:9GI(3K+G. (10 Marks)
b. A compound bar is made,of'b central steel plate 60mm wide and"l0mm thick to which

t6ooraT <.'1A;*i, 4-ooaAL
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OR
2 a. DeriVcrl{re relationship betweenJoung's modulus and rnodulus of rigidity in the form of

3a.
b.

4a.
b.

For the.state of stress shown in Fig.Q.3(b), determine:
i),,Ih6"directionofprineipblplanes.
ii) The magnitude of p5incipal stresses.
iii)r The magnitude of"the maximum shear stress and its direction. Indicate all the above

1.1.,:;;,;;:,L,1,,11,, planes by a slqitct. Also draw the Mohr's circle for the above stress state. (16 Marks)
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What are principal stresses and pr planes?
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OR

(04 Marks)

&**;* v t'-rtr.

Derive an expression fr"iieircumferential and longitudinal stress for thin cylinder. (08 Marks)
A thick cylinder of external and internal diameters of 300mm and l80mm is subjected to an

internal pressurErof 42N/mm2 and external pressure 6N/mm2. Determine the stresses in
material. No$'. if;Jhe external pressure is doubled, what internal pressure can be maintained
without exceeding the previously determined maximum stress?

I of2

copper plates 40mm wi$Aipy 5mm thick are connected rigidity on each side. The length of
the bar at normal tempeffiture is I meter. If;{}rri.'temperature is raispd by 80'C. Determine the

stresses in each metal afrd tt. charge inJei&h. Take E, 
=J0OGN/#, 

os : 12 x lo-61"C,stresses in each metal and the charge i6/en$h. Take E, 
=*QpGN/nf, 

os : 12 x l0-"1"C,

E.= l00GNr*'-mf 17 x 1O4fC. ,**r * . 
*, 

' (l0Marks)

(12 Marks)
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Module-3

5 a. Define shear force, bending moment and point of contra fle>nrfle. (04 Marks)

b. Draw the bending moment and shear force diagrary. for- the beam loaded as shown in
Fig.Q.5(b). (16 Marks)
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(10 Marks)

(10 Marks)

(10 Marks)

(04 Marks)
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a. Prove the relation, Y = + =--E- *ith r:; notations.
I Y Rt"l , ' .1. .

b. A simply supported beam;*11a3,;a span of 4m and,."a rectangular cross-section

100mm x 200mm. Find theliqibfmty distributed load it 
-can 

carry, if the maximum bending

stress and maximum shear s6egs are not to exceed 10$/mm2 and 0.6N/mm2 respectively.
l'tti ,,rr,t .q;" (10 Marks)

Module-4 '" 
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a. Derive the relati6[,,&. u circular shaft wheii subjected to torsion. Also list out the

assumption ma{e;.wtrile driving the relatioqi*ri,;' (08 Marks)

b. A shaft is rEquiftd to transmit 245kW p.lpil..pf at 240rpm. The maximum torque may be 1.5

times the lne'an torque. The shear stress'iti the shaft shoutd not exceed 40N/mm2 and the

twist le'per iiieter length. Determine the diameter required if
i) The shaft is solid. a :iD ite shaft is hollow "dith external diaraeter twice the internal diameter.

l;]]'r" --- i]' :

8a.

b.

10 a.

b.

:. ..:::t:,...': vl\ ir,, ''

Derive an expression ftf, Euler's buckling load- in a column whgn both ends are fixed.
r:,. 'l:lf t1 ll

itoss-section is,''to.'be made of wood. Assumingr dtoss-section is,''tol'be made of wood. Assuming
fited to l2MPa, dEtermine the size of the column to

ii) 200kN. Ifse factor of safety of 3 and Euler's

crippling, lodd for buckling.
i .si!14. '

.1.,.,:,,..,..... ;,,:,::i., Lf,,. Mg!gIg.L.,' ""; ".

a. Deqfiethe following: i).'$@dhlus of Resilienc,p " i,
b. .Deiive an expressior'foir&train energy st&Bfl in a body applied with a gradually applied

ii) Strain energy.

e:'"":iCalculate the strpin energy stored in a bar 2m long, 50mm wide and 40mm thick, when it is
subiected to a teriSile load of 60kN".Take E :200GPa. (08 Marks)subjected to ate! f 60kN-"lpke E:200GPa.

illl "lll'' 
OR

Write a sh6ltbn maximum disrortion energy theory.

.r,""'t-I6ed. (08 Marks)

(08 Marks)

A solid circular shaft is sgfiippted to a bending morrtent of 40kN-m and a torque of 10kN-m.

Design a diameter of thq,Ahaft according to,

D Maximum princiiiatstress theory.
ii) Maximum $hed stress theory.
ii, Maximu_ntstiihin energy theory.
Take p:0.25;#Sitss at elastic limit = 200N/mm2, Factor of safety: 2.
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(12 Marks)


