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 15AE34
Third Semester B.E. Degree Examlnatlon, Dec 2018/Jan.2019
Mechanics of Materlals
Time: 3 hrs. ax. Marks: 80
Note: Answer any FIVE full questions; choosing ONE full question from each module.
«««««««« Module-1
1 a. Obtain the stress components actmg on an arbitrary face of tetrahedron (10 Marks)
b. Explain Lame’s ellipse. "’ < ¢ (06 Marks)
OR

2 a. A stepped bar has a ﬁxed support at one end and loads acting are as shown in fig. Q2(a).
Determine the stresses and deformations induced in each portion. Also find the net
deformation induced. Take E=200GPa. -« (10 Marks)
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Determme the bending stress and shear stress dlstnbutlon along the depth of the section.

(10 Marks)
& OR
4 What is three drmensroual beam theory? Give its kinematic description. (08 Marks)
( to obtain the orientation of the principal centroidal axis of bending.
(08 Marks)
' Module-3

5 a. Find the diameter of the shaft required to transmit 60 KW at 150 rpm if the maximum torque
is 25% more than the mean: torque for a maximum permissible shear — stress of 60MN/m®.

Find also the angle of tw1$t for a length of 4m. Take G = 80GPa. (10 Marks)

b. Explain Prandtl’s stress functron . (06 Marks)

OR
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6 a. Determine the shear flow distribution in an open trrangular section as shown in Fig. Q6(a).
The section is open at point A and subjectedto-a vertical shear force V3. The width and
height of the section are specified in terms of wall thickness. The upper and lower halves are
right triangles, whose side lengths have ratros 5:12:13. (10 Marks)

b. Explain the procedure to'determine the shear flow drstrrbutron over the open cross — section
of a thin walled beamxzfsubjected to transverse shear forces. (06 Marks)

7 a. Discuss the relatlonshrp between the equatrons of elasticity and virtual work principles.

(06 Marks)
b. Obtain the j”%’"mt deflection in a srmpie 2'bar truss shown i in ﬁg Q7(a). Use unit load method.
The truss'member stiffnesses are Ki = (EA/L)a and Kc=(EA/L)c. ‘ (10 Marks)
Fig.Q7(b)
~ “OR
8 a Deﬁne 1) ‘Castiglione’s theorem 11) Clapeyron’s theorem  iii) Maxwell’s theorem.
""“«f «««««« (06 Marks)
b. Derlve expressrons for slope and deflection at the free end of a cantilever beam of length L
rrying point load W atits free and using Castrghone s theorem. (10 Marks)

9
copper bar ofﬂ3 Smrn diameter. Thes bar and the tube are rigidly connected together at the
ends at a temperature of 20°C. Find the stresses in each metal when heated to 170°C. Also
find the increase in length, if the original length of assembly is 350mm. (10 Marks)
b. Explain Tresca’s and Von Mrses criterions. (06 Marks)
OR
10 a. Explain Kirchhoff Plate theory and mention its assumptions. » (08 Marks)
b. What are the constitutive laws for laminated composite plates? (08 Marks)
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