Important Note : 1. On completing your answers, compulsorily ¢raw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 17MR34
B
Third Semester B.E. Degree Examination, Aug./Sept. 2020
Mechanics of Materlals
Time: 3 hrs. . Max. Marks: 100

Mo ule-l

Deﬁne i) Elastlclty ii) Plast1c1ty ; (05 Marks)

J (10 Marks)

c. Calculate the Nature and magn’ de of stress induce in thé"«er 2m long and 20mm diameter.
Where its temperature ralses ¥70°C with both ends constramed

o

i

Take E =1 x 10°N/mm%and’ o = 1.2 x10°°C (05 Marks)
N OR
2 a. Explain relationshﬁa b tween modulus of rlgldlty and modulus of elasticity. (10 Marks)

b. A steel wire oﬁﬁﬁmmf‘n diameter is used for%hﬁmg a load of 1kN at its lowered, the length of
the wire haymg Vertlcally being ZOOmWFakmg unit weight of steel = 78kN/m’ and
E =2x 105N/mm Calculate the total elongatlon of wire. (10 Marks)

Module-2 .

3 a Fll’ld the expression of normal“stress and tangentlal tr ss for member subjected to direct
stresses on two mutually perpendlcular directionss=== ij"' (10 Marks)

b. A point of at prmmpal'stress in a bar 200N/mm® QTensﬂe) and IOON/mm (compresswe)
Determine the resultant* ess in magnitude and direction a plane inclined at 60° to the axis

of major principal stress “Also determme thmmammum intensity‘of shear stress in material

at the point. o £ (™ (10 Marks)
4 a. Derive the Lame ] equatlons for thick cyllnder s ¥ (10 Marks)
b. Derive the expressions for circ mferent1al stress an& longitudinal stress in thin cylinder.
(10 Marks)
Module—3
5 a jDraw SFD and BMD forw, e beam shown n Flg Q5(a). Locate the point of contra flexure if
Nl
lw il
c ) 3
95m 5 9.5m
M H
(15 Marks)
b.  Explain the terms
(05 Marks)

1of2




17MR34

i, %ﬁsg
R i, .

OR T
6 a. Listthe different kinds of beams and loads? Ex;%?ain with sketches.

§ (12 Marks)
b. Draw shear force and bending moment.d gram for a simply suppo beam with a point
load at mid-point. o (08 Marks)
dule-4
7 a. Derive a Bending moment equgtt ﬁﬁ@ oY (10 Marks)

b. A simply supported beam of %sectlon carries a umformly«rj&}strlbuted load of 40kN/m runs
on entire span of beam o ngth 10m. If ‘I’ seg;tlon is having dimensions of flange

200mm x 20mm and wed’ f 360mm x 10mm detetmme the maximum stress produced due

to bending. Draw stréﬁ% ﬁ&l stribution. (10 Marks)

"‘% OR*,
8 a. Prove that in a rectangular cross section max1mum shear stress at the natural surface 1.5
times the av‘éx;age shear stress. W (10 Marks)

b. A beam e’fmws%ctlon has flanges 100mm x 20mm and web 200mm % 12mm is subjected to a
vertlcafff shear force of 200kN. Fl%gwghe shear stress at the%ﬂange function and neutral axis.
Sketth: I;Qe ‘stress distribution. Wﬁ@% g (10 Marks)

g’

: < ¢ Module-5

9 a. Write the Relation between-torque and shear stfess in a sohd circular. shaft (10 Marks)
b. A solid shaft rotating %iOOOrpm transmits. YOkW Maximum torque is 20% more than the
mean torque. Material of the shaft has t ¢ allowable shear stress ‘of 50MPa and modulus of

rigidity 80GPa. nngﬁe of twist in the%sh‘iﬁ should not EX xceed 1° in one meter length.
Determine the didmeter of the shaft. & N, Lol (1C Marks)

;he expression for Euler‘ crippling load fo %Ig a column when both ends are fixed.
= { & 10 Marks)
b. A column of timber s;ealo s is 200mm><3g%nm and 5m long. One end of the column is
ﬁﬁxed and the end is free E=17. SkN/mxgzwDetemnne

1) Crippling load Wu) Safe load if FOS 1872.5. (10 Marks)
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