Important Note : 1. On completing your answers, compulsorily draw 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 1SME/MA34
Third Semester B.E. Degree Examination; Dec.2023/Jan.2024
Mechanics of Materials

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, clifb“o&ihg ONE full question from each module.

Module-1
Define: i) Hooke’s law i) Pmson s ratio 1i1) Factor of'safety  iv) Bulk modulus
v) Modulus of elasticity. R (05 Marks)
Draw and explain stress-str. ,dlagram of a mild steel specimen subjected to tension test.
‘ (05 Marks)

1000kN. Determine the. ) Modulus of rigidity n) Bulk modulus iii) Change in volume.

Take Poisson’s ratio = 0.30 and E = 200GPa. (06 Marks)
i OR
Define: 1) Elastlc1ty ii) Plasticity ii1) Resilience  iv) Toughness v) Stiffness
(05 Marks)
Derive a relatlon between modulus- of elast1c1ty and bulk modulus. (05 Marks)

A bar of brass 25mm diameter _is.enclosed in a steel tube of S50mm external diameter and

25mm internal diameter. The bar-and the tube fasteried at the ends and are 1.5m long. Find

the stresses in the two matenals when the temperature raises from 30°C to 80°C.

Take : Egeet = 200GPa ;. "  Eprass = 100GPa > J
Olsteel = 11.6 % 106/°c Olbrass = 18 7% 10°/°C.

(06 Marks)

: Module-Z
A point in a strained material is subjecte

in two mutual | erpendlcular planes. Calculate the normal, tangentlal resultant stresses and
its obliguity ‘on a plane making. an angle of 30" with-the axis of second stress. Also find the
maximum shear stress. (10 Marks)
A thick cylmdr1cal shell of. 160 mm internal diameter is subjected to an internal pressure of
8 N/mm?”. Find the thickness of shell if the perm1s51ble or hoop stress in the section is not to

~exceed 35 N/mm?. e (06 Marks)

&l
B, i,

T 1 OR

eis subjected to tensile stresses of 30 N/mm? and 10 N/mm” acting on two
mutually perpendwular planes .an ‘shear stress of 10 N/mm? on these planes. Draw the
Mohr’s circle. of stresses and Hence determine the magnitudes and directions of principal
stresses and also the greatest shear stress. (08 Marks)
A thin cylindrical shell.with following dimensions is filled with a liquid at atmospheric
pressure : Length = 1:2.m; External diameter = 200 mm, Thickness of metal = 8 mm. Find
the value of the pressure exerted by the liquid on the walls of the cylinder and the hoop
stress induced if an additional volume of 25000 mm® of liquid is pumped into the cylinder.

Take E =2.1x10°"N/mm?® and p = 0.33. (08 Marks)
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a.
b. Draw the shear force and bending moment dragrams for the beam shown in Fig.Q.5(b).
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Module-3 4
Classify beams and loads with sketch. Zs) (04 Marks)

Locate the salient point. (12 Marks)
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A cast iron beam has an ‘I’ sectlon wrth top flange 80mm X 40mm, web 120mm x 20mm
and bottom flange 160mm x.40mm. If the tensile stress is not to exceed 30N/mm? and

compressive stress 90N/mm what is the maxrmum unrformly drstrrbuted load the beam
(10 Marks)

(06 Marks)

(04 Marks)

is replaced by a hollow one whose internal drameter 18 0.6 times 1t5& external diameter, the
length, material and maxrmurn shear stress being same? ™y (12 Marks)

Derive a Euler’s crrpphng load for a colnmn When both of rts ends are hinged. (08 Marks)

¢ other end is free: Takrng the factor of safety as 3,
rmula. Takmg E= 1.2 x 10° N/mm’. (08 Marks)

1s ﬁxed in drrectron and position af
calculate the‘safe load using Euler

%, Module-5
Define:" 1) Strain energy 11) Castigliano’ s theorem iil) Modulus of resilience
1v) Toughness. n : (08 Marks)

" A'cantilever beam of unrform cross section carries a point load at the free end. Determine
“strain energy and deﬂectlon at the free end. If F = 200kN, E = 200GPa, L = 3mt and

[=10"m" )b - (08 Marks)

s IS / OR

Explain maximum normal stress theory and maximum shear stress theory. (08 Marks)
A plate of 45C8 steel (Gyr- 353MPa) is subjected to the following stresses.

oy = 150 N/mm?, 6, =100N/mm” and T,y = 50N/mm’. Find the factor of safety by

1) Rankine’s theory i) Guest’s theory. (08 Marks)
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