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aluminium bars

Third Semester B.E. Degree Examfuiution, July/August 2022
Mechanics of
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Note: Answer any FIVE full questions,tfulpo*osing ONE faU question fr.om each module.
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Ail the three bars are fastened together lt?;:11).perature. Find the sffesses in each bar
where the temperature of the whole,.dssembly is raised through 50"C. Asspme:
Young's modulus of steel:,200GPa -1,,, 

I

Young's modulus of aluminium:80 GPa

Coefficient of expansiod,fe,r teel : 12 x 10 
6/.:.G *l 

,,,. 
'*o

Coefficient of expansior fur alluminium:2&#509"C (10 Marks)

T" ,, OR,
2 a. Define ttre foUo-*#g: u,*;:::'::',, 

"

(r) True stress (ii) Eftg,ineering stress _. . (iii) Hooke's law
(iv) Poilso-n's'ratio (fl$Yplumetric strain- 

,"," " 
(10 Marks)

b. Derive ditlfuation to establislilhe felationship betrrEdtr bulk modulus and shear modulus.

ts--+' lorrm'

(10 Marks)

carrier load as shown in Fig.Q3(a).
for the beam and locate the point of

(10 Marks)
in Fig.Q3(b). Draw the shear
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b.
:: .::::::::.: : Fig'Q3(a)

A simply supported bedm:aB, 6m long is loaded as shown

force and bending-monient diagrams for the beam.
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(10 Marks)



OR
What are the assumptions made in theory of simple ben$hg? Derive an equation for bending

stress. ,. . *,. , (lo Marks)

An I section beam 350 mm x 200 mm has.q,l'tTEb thickness of 12.5 mm and a flange

thickness of 25 mm. It carries a shearing forc9 bf-.2,00 kN at a section. Sk!"{ch the shear stress

Module-3
5 a. Find the slope and deflection for Aqanflever with a point load-at its free end using double

integration method. ;; "*-. (10 Marks)

b. Derive an equation to enumehEi:ihe relation between ;ibpa, deflection and radius of
curvature. ,,. * =:..."' (l0Marks)
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(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)
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6 a. A solid shaft diameterl&fp80 mm is to be replacqd'bt a hollow shaft of extemal diameter

100 mm. Determiftd"+ e internal diameter of;thd'hollow shaft if the same power is to be

transmitted by b;&rm6 shafts at the same angtrriar velocity and shear stress. (06 Marks)

b. A hollow shaft is t6 transmit 200 kN at 80 rpm. If the shear stress is not to exceed 60 MPa

and intemfl{,diameter is 0.6 times of the extemal diameter, find the diameters of the shaft.
(06 Marks)

c. A solid shaft of 200 mm diametsq,t{5*:the same cross sectional area as a hollow shaft of the

same material with inside diameter of 150 mm. Find the raiio of :

(i) Power transmitted by both.thB shafts at the sanas'tmgular velocity. 'i'
(ii) Angles of trvist in equ'ld lengths of these sha$$'q$heie stressed to flitpame velocity.

(08 Marks)

, '""''' Moar+ ' " 
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a. Explain the virtual"woik don" by internal fdr,se'systems. (10 Marks)

b. Explain princigl${Virtual'wo.O a:.1',pq[rele and a rigid body, (10 Marks)

::,..-. :,, 
^ -;r,. ==:M'OR 

,,,,-,,,,-*,,,1,.

a. State aqd prove Maxwell's reciprocal theor"-. , (10 Marks)

b. Defineff,flexural rigidity -'(ii)-pfuof resilience '*-,] (04 Marks)

c. e cop$'df bar of 12 mm di*ffiB,p€t gets stretchep bf 1 mm under a steady load of 4 kN. What

$gesi would be produffiiffitre bar by a we.i$t 500 N. The weight falls through 80 mm

, =bsfore striking the qgll.a{. ri'gidity fixed to4}fue'lower end of the bar? Take Young's modulus

f-ii*,f,ot the bar materia!frs-l'9Q GPa. 06 Marks)

OR
a. Define fatigue and exp16ffie type of fatigue in detail.
b. With neat sketch, 

"*pl*i" 
S-N diagram.
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:, "li{Module-s::.:.' .,,|.-
Define frac . Explain the types of fractures in detail.
Define creep.Explain the three sta$bs of creep.
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