
I

USN BAE304

':::Mmq'x' 
Marks:1oo

Third Semester B.E/B.Tech. Degree E
Mechanics of

Time: 3 hrs.

-
Note: 1. Answer any FIYE full questions, cftailtsing ONE full question'Jiott each module.

2. M : Marks , L: Bloom's level, CiGeurse outcomes.
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I a. Derive the relation between nfofufus of i) Elasticity andEulk Modulus

ii) Modulus ofelasticity.g&;flgiditymodulus. 
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b. Explain stress - strain curff€s for brittle and ductile material, with all its salient
points.
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2 a.

of 600,ffi.:oit both faces of 50 mm xt600 mm. Ftnd strerpl

in size in'6ll three directions also.*iffitl change in volugp----------------"1

and (l/m) = 0.3. ",-t"\, '*'
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b. A point in a machine rn.e'bSEr is subjected tp,, stress as shown in {igsQ2(b).
Determine the following onfy by Mohar's cir_clermethod.

i) Normal and tangenfial stress on plane AG;,." ., { j" '

ii Principal stresm$td location of prirpipal planes

iii) Maximum an&minimum shear stress
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3 a.

Fie. Q3(a)
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b. Diiw ihear force and bending moment diagram for the beam (i-adbd as shown

in Fig. 3(b). Find maximum bending moment.
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Fig. Q3(b)
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b. A beam ofan I - section cons lf80 mm x 15 mm fla;.rgig nd a web of
It is subjected to a beiid'nng moment of280 mm depth x 15 mm thir

ktt. Sketch the bqading and shear stress120 KNm and a shear force
distributions along the the section.

10 L3 co2
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r" Module - 3

5 a. A cantilever beam is subjected to forces as showri
slope and deflection at the free end. Take E = 2 x

in Fig. 5(a). Determine the
to8 tNl# and I : 10a ma.
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t ion method.
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b. aded as shown rn Fig. 5(b). Determine

i) Deflection at C iD Maxffifideflectionr) lletlectlon at U .". '" l) Maxlffilnmi
iii) Slope at end Rr Usb Macaulay's methb't$h,,
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6 d.; Massumptions re.thpdfu of Pure
"!, 

.

derive Torsional equation. 10 L3 c02

b. A hollow shaft of'Zb$, mm outer dia,nretilr has the same area as that of solid
shaft of diameterfrO0 mm.
i) Compare${ower transmitted by the hollow shaft with that of solid shaft

for the same speed.

il) Compare the angle of twist assuming same length and the material of the

shaft as same. 
"_
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Module - 4

7 a. Define Principle.d.;vjrtual work for a particle and obtain the equilibrium 10 L3 co2
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b. Define Complementary virtual work
and complementary virtual work.

and differentiateffi* virtual work 10 L2
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8 a. A sunti, supported beam of span 'L' carries a'ffint load 'P' at mid -.,,$.Patt,

Determine the strain energy stored in ttre'ffiopfl Also find the defle$iodt at

mid - span. ;" fus\
!h

7 I"3

:id..'*,.,;.

!ill.:. :

eoz'

b. e sotA ana froUow circular shafts ASh& material and same nib6imum stress

are subjected to same maximum Uftb. The ratio of inner,tffWffiter diameter

for the hollow shaft is 0.75. Blpfu.h. ratio of strain energfffiied in the fisro

shafts. * ;j ,,il .,.1

-"d-e''o

'L3 c02

fl

c. State tte following energy theorems :

i) Clapeyron's theorem '

ii) Castigliano's frtst'&d second theorem
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il' Module - S#ry '':::

I a. Explain Tp I ;r
d "r&"

.1pe II and Type III &actire with neat sketch.
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b. E-plan t[iee stages of creep.
1qs&,. '
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10 a. @ procem#.obtaining S - N qnv: by testing a spffien in

Reversed bending fatrgu#ting machine. ,* ,:* * "'' tr*,",1 
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Define the following: :.

i) Creep stre4gffitu ril-',1,'*
ii) Creep rupturg strength
iii) Stress Relaxation , '", 
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ini Fatig*rsiiength ,"*r,, -#'::""
v) EnduffinCe limit -.$":.e"' 1lr1g+.".i ffi" W'
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