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Fourth Semester, B.E. - Mechanical Engineering
Semester End Examination; June - 2017

M echanics of Materials
Time: 3 hrs Max. Marks: 100

Note: i) Answer FIVE full questions, selecting ONE full question from each unit.
i) Any missing data may be assumed suitably.

UNIT -1

1 a. Explain Saint Versant’s principle. 4

b. Explain resilience with the help of stress-straesgdam and write the equation for it. 4
c. A bar of uniform cross section is attachiggdly as shown in Fig. Q1(c). If Young’s
modulus of the material is 200 GPa, determine daetions at the ends. If the dia of the 12

bar is 25 mm. Determine the stress in each podidhe bar.

2 a. Derive an expression relating modulus of gi#giand modulus of rigidity. 10
b. Determine the change in volume in the reatiargar shown in Fig. Q2(b), if
E = 2x10 N/mn? and p = 0.3. 10
UNIT -1
3 a. Derive expression for normal and tangential stessgingon any plane in a general
biaxial stress eleme
Determine the resultant stress acting on plane Wd@ve inFig. Q3(b). 8

4. Determine principal stresses, maximumar stress and their planes analytically and using )
Mohr’s Circle, for the element shown in Fig.
UNIT - 11
5a. Derive the expression relating load intensity sleare and bending mome 6
b. The simply supported beam AD is subjected tding as shown in Fig. Q5(b). Draw SFD
and BMD for the beam. Also determine the locatiod amagnitude of maximum bendi 14
moment
6. Draw SFD and MD for the beam shown in Fig. Q6. Determine maximbending 20
moment and locate points of contra flee.
UNIT -1V
7. A simply supported beam I-Section as shown in Fig. Q7 is subjected to iatdoad of
80 kN at the midpoint of the beam. The length eflbleam is m. Determine the values of 20

maximum bending stress and shear stresses beam.
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8. A simply supported beam o m span is subjected to a concentrated load ofNL&tkd m
from left support. Calculg;

(i) Position and value of maximum deflecti

(i) Slope at mid spa 20
(i) Deflection at the load poir
Assum(E = 200 GPa; | = 15xfm’*
UNIT -V
9 a. Derive torsion equation relating torsional sheeess, regidity modulus and applied tort 10
b. Derive Euler’s equation for buckling load of a aolli hinged at both enc 10
10 a A hollow shafttransmits 200 kW of power at 150 rpm. The totallaraf twist in a length
of 5m is 3°. Find the inner and outer diameterthefshaft of the permissible shear stre: 8

6C MPa and modulus of rigidity is 80 GPa.

b. A hollow cylinder 4.5m long, wit outside diameter of 200 mm and thickness 20 mm is
fixed at both ends. Calculate the safe load by R&'s formula using a factor of safety of
2.5. Also find the ratio of Euler's to Rankine’salis. Take E = 1x> N/mn?, Rankine’s
constant = 1/6000 andushing strength of 550 N/nfm
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Al dimensims are in mm
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