USN 17AE/AS34
Third Semester B.E. Degree Examination, Jan./Feb. 2023
Mechanics of Materials
Time: 3 hrs. . Max. Marks: 100
S Note: Answer any FIVE full questions, ci 1 each module.
é odule-1
= 1 a. Derive the equilibrium equations in polar coordinates for -dimensional state of stress.
2 (12 Marks)
= b. Explain Lame’s ellipse. (08 Marks)
g 2 OR
a=§ 2 a e of Aluminium and steel bars connected in series is fixed rigidly at its
e two ends in vertical posmon Determine the stresses and deformations mducted in the two
Tjo i portions. Take Ea; = 70 GPa, Aa; = 1000 mm’ , Es =200 GPa and As = 1200 mm’.
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39
£8
o O
35
5
el
25 (10 Marks)
E 2
8 & 3 a (08 Marks)
g2 b. C ~
A= is subjected to a bendin; ment of 120 kN-m and a shear force of 60 kN. Determine the
S 5 ding stress and shear stress dlstrlbutlon along the depth of the section and also draw the
e ibuti (12 Marks)
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g 3 4 a. What is three dimensional beam theory? Give its kinematic distribution. (10 Marks)
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Fig. Q4 (b) (10'Marks)
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Module-3

a. A 2 meters long hollow cylinder shaft has 80 mm outer dia
When torsional load on the shaft is 6 kNm, determine- (i

(ii) Angle of twist. Also draw the distribution of tress in the wall of the shaft. Take

G = 80 GPa. (12 Marks)

b. Discuss the application of Vonmises crlterlon;an Trescas criterion for a propeller shaft
under torsion and bending. ’ : (08 Marks)

eter and 10 mm wall thickness.
Maximum shear stress induced

a. Determine the direct stress distribution in the thin walled Z sectlon shown in Fig. Q6 (a)
produced by a positive bending mo' nt M.

© Fig.Q6(a) (12 Marks)

b. Derive an equation for shear ﬂow tribution in open section beams. (08 Marks)

a. Define Principal of virtual work for a particle ob
b. What are the dlfferences etWeen pr1nc1p1e of virt
virtual work? " :

particle. (10 Marks)
iple of complementary
(10 Marks)

a. Clapeyron S theorem (iii)) Maxwell’s theorem.
; (12 Marks)

b. e end of a Cantilever beam of length
astigliano’s theorem. (08 Marks)

ension of matenal is 270 MN/m" and n = 4, estimate the magmtude of ‘d’ required
according to (1) Maximum pr1n01pa stress theory (ii) Max shear strain energy theory. Take

n=0.283. : (12 Marks)
b. Explain Tre a’s and Von M1ser eriterions. (08 Marks)
OR
a. Explain Kirchoff plate theory and mention its assumptions. (10 Marks)
b. What are the constitut,ivé””laws for laminated composite plates? (10 Marks)
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