50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42-+8
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USN | 15AE34
Third Semester B.E. Degree Examination, Feb./Mar. 2022
Mechanics of Materials

Time: 3 hrs. " _ Max. Marks: 80

Note: Answer any FIVE full questions, choosmg ONE full questlon from each module.
‘Module-1 ‘

1 a. Derive the equilibrium equatlons in polar co-ordinates for a two- dlmensmnal state of stress.

(10 Marks)
b. Displacement field at the point on a body is given as follows :
u=[y%+3yzj + (4 + 6x2)k]*107?
Determine strain components at (1, 0, 2) and express them in matrix form. (06 Marks)
OR ,
2 a. Write.a note on constitutive law for isotropic materials. (04 Marks)
b. Draw a stress-strain diagram for mild steel and mention the salient points. (04 Marks)
c. A cyhnder shell is 3m long and is having 1m internal diameter, 15mm thickness. Calculate
maximum intensity of shear stress induced and also change in dimension of the shell, if it is
subjected to an internal fluid pressure of 1.5 N/mm®. Take E = 200 GPa, Poisson’s ratio
is 0.3%uy) P (08 Marks)
Module-2 :
3 a. Listout the Euler-Bernoulli assumption and its implications. (06 Marks)
b. A cantilever beam of square section 200mm x 200mm, 2 m long just fails in bending when a
load of 20 kN is placed at its free end. A beam of same material having a rectangular cross-
section 150mm x 300mm simply supported over a span of 3m is to be used under a uniform
distributed load ‘W’ N/m. What can be the maximum value of ‘W’? (10 Marks)
_OR
4 a. What are the governing equations for a three-dimensional beam? Explain. (08 Marks)
b. What are the equilibrium equatxons for the “Beam subjected to transverse load”? (08 Marks)
; Module-3
5 a. A solid shaft rotating at 500 rpm transmits 30 kW. Maximum torque is 20% more than Mean
torque. Allowable shear stress 65 MPa and modulus of rigidity 81 GPa, angle of twist in the
shaft should not exceed 1° in 1 meter length. Determine suitable diameter. (10 Marks)
b.  Discuss the apphcatlon of Von-Mises Criterion and Tresca’s criterion for a propeller shaft
under torsion and thrust. (06 Marks)
, OR

6 a. Calculate the position of the shear centre of the thin walled channel section shown in

Fig.Q6(a). The thickness ‘t’ of the walls is constant.

s P I,b L
3y 4*%—“*&3 ! ‘I-h/l,
S ¢ x
(%, %) Wy
3 '
Fig.Q6(a) (08 Marks)
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b. Determine the shear distribution in the walls of the thin walled section beam as shown 1 m
Fig.Q6(b). The wall thickness ‘t’ is constant throughout.
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Fig.Q6(b) ; (08 Marks)
Module-4

7 a. Define principle of vmual work for a particle. Obtain the equilibrium of a particle. (08 Marks)
b. What are the difference between principle of virtual work and principle of complementary
virtual work? (08 Marks)

OR
8 a. Determine the strain energy of the prismatic beam AB for a loading as shown in Fig. QS(a)
Take E' =200 GPa.
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Fig.Q8() (10 Marks)
b. Explain Maxwell’s theorem in detail. (06 Marks)
Module-5
9 a. Explain Tresca’s and Von-Mises criterion. T (08 Marks)
b. A steel tube of 25mm external diameter and 18mm mtemal diameter enclose a copper rod of
15mm diameter. The ends are ngxdly fastened to each other. Calculate the stress in the rod
and the tube when the temperature is raised from 15°C to 200°C. Take oy = 11><104/°C,
Oew=18x10"/°C, By = 200 GPa, B = 100 GPa. (08 Marks)
: OR
10 'Explam Kirchoff plate theory and derive the following , with assumptions :
a. Total displacement field :
b. Strain field ; (16 Marks)
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