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Third Semester B.E. Degree Examination, June/Julv 2017
Mechanics of Materials

S hirs MVax. Marks: 80
Note: Answer FIVE full questions, choosing one full question from each module.

Module-1
Detine t i Poisson’s ratio (e Bulk modulus (i) Factor of satety and
() Young s modulas (04 Marks)
\ compound bar is made o a bronze bar of 300 mm® cross sectional arca and a steel bar of
200 mny cross seetional arca conneeted in series. The leneths ol bronze and steel potions are
300 mm and 200 mm respectivels Determine the maximum foree P that can be applied on

the compound bar Faking allowable stress for bronze and steel as ¢, 90 MPa and
o B3ONPa Also determine the net detormation in the compound bar Take 1, 85 GPa
and Lo 200 GPa(Refer Bz Q1 (hy)y, (12 Marks)
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OR

Dernve the relationship between Young s modulus ot rigidity and bulk modulus. (04 Marks)
Asteel bar s placed between two copper bars cach having the same arca and of fength 1. as
the steel barat TS OO AU Hhis stage. they are rieidhy connected togeether at both the ends. The
length of composite bar s alse 1 W hen the temperature os raised to 313 O the length ot the
harnereases by Lo mme Deternune the erieinal lenoth and find the stresses in the bars.
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(12 Marks)
Module-2
Derive an expression for normal and tangential stress on a plane inclinec at 07 1o the plance
o stress i X-direetion ina general two dimensional stress system. (08 Marks)
1 he state of stress i o two dimensional stressed body as shown in Fig Q3 (b). Determine
the prineipal planes. principal stressc maximum  shear stress and thers planes, by using
Mohr's cirele method. (08 Marks)

OR
Derive an expression tor circumierential stress and longitudmal stress tor thin evlinder.
(06 Marks)
A thick walled ey hindrical pressure vessel has mner radius ot 150 mm and outer radius of
E8S i Drany askereh showimnye the radial pressure and hoop stress distribation in the section
ot the evlinder wallo when an mternal pressure of 10 MN/m- s applied. (10 Marks)

Vlodule-3
Faplam with simple sketchess different types of beams subjected o diffe ent tvpes of loads.
(06 Marks)
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Draw the shear toree and hending moment diagrams for a beam subjected o load as shown

m Fig. Q3 (b). (10 Varks)
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A beam ABCDIE 1< 12 m long simply supporied at points B oand D.ospan AR DE - Y m s

over hanging BC  CD 4 m The bean supports a UDEL of TO KN mover AB and 20 kKN
over © Do In addition at also supports concentrated load of TOCRN at Toand o vlockwise
moment of 16 LN-m at pomt € Sketeh SED and BNMD. (10 Varke:

Module-4
, , S :
Prove the relations with usual notations. (08 Vlarks)
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Ioscetion of a beam has flange of size (b Tomm) and web of size (130 mm - 10 mnu

considering that the ratio of maxmmum compressive stress and maximum tenstle siress

inducad 15 5 1o 3 Determine the width “b™ oof the flange. Assume that the section s subjected

to hogging moment. (08 VEarks)
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OR
Define o (1) Pure bending (1) Deflections (i Deflection curve and  (ivy Slope

(04 Varks)
Using double integration method. determune the slope and deflection for a Cantilever bean:
subjected to UDE (12 Viarks:
Modulce-5

Fxplaim the slenderness ratio, (04 Varks:
Comypare the mass of sohd shatt with that of haltlow shatft of samce Tength, whenr they ar
made of same material and are to transmit same power at same speed. The ower diameter o
hallowe shatt s Lo times 10w mner diameter. Manmuam shear stresses mduced i both cases
are ecual, (12 Marks:

OR
State the assumptions made m pure torsion and derive the relationship between anvle ot
nwvist and shear stress, (08 VEarks)
Derive an expression for the eritical load m a column subjected to compressive load. when
both the ends are hinged. (08 VEarks)
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