Third Semester B.E Degree Examination, Dec. 07 / Jan. 08
Mechamcs of Materlals

- Max. Marks:100

Time: 3 hrs. - -
' Note : 1. Answer any FI VE full questions -
' 2. Missing data, if any may suitably be assumed. _
1 a. Explain clearly with neat sketches, it any, the followmg i) Proof stress ) Secant Modulus

iii) Elasticity iv) Strain Hardening. ' ' (08 Marks)

b. A stepped bar is subjected to an external loading as shown in fig. 1(b). Calculate the change in
the length of the bar. Take E 200 GPa for steel, E = 70 MPa for Aluminum and E = 100 GPa

for Copper. (08 Marks)
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c. Explain briefly the Principle of Super position. (04 Marks)

o - , o ' o . Ey=€, +€, +€
a. Prove that volumetric strain is equal to sum of the three principal strains v.ox oY T
(05 Marks)

b. A cube of 100mm side is subjected to 10N/mm® (Tensile) 8N/mm* (compressive) and
'6N/mm* (Tensile) acting along X, Y and Z planes respectively. Determine the strains along
the three directions and the change in velume Take Poissons ratio = 0.25 and
E=2x%10° N/mm°. . ' f'- (05 Marks)

¢. A steel tube of 25mm external diameter and 18mm internal diameter encloses a copper rod of
15mm diameter. The ends are rigidly fastened to each other. Calculate the stress in the rod and

the tube when the temperature is raised from 15° to 200°C. Take %st= 11x10% ’C,
You=18x10%°C, Eq =200 GPa, Ec;=100GPa. o (10 Marks)

a. Derive expressions for Normal stress and shear stress on a plane inclined at O to the vertical

axis in a biaxial stress system with shear siress as shown in fig.3(a). Hence, prove that the sum

of Normal stresses on any two mutually perpendicular planes are always constant. (10 Marks)
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b. Using Mohr’s circle, determine the principle stresses and the planes, Max. shear stress and the
planes. Show the same on the elements separately. Refer 11g.3(b). (10 Marks)

a. Prove that the volumetric strain in a thin cylinder is given by cy=(2.€c +€L) Where

“C= hoop strain, L= long strain and express the same in terms of diameter of the cylinder

(D), thickness (t), Youngs modulus (E) internal pressure (P) and Poisson’s ratio ().
| (10 Marks)
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[ CXICH - when the internal pressure is 120 kN/m?%. Calculate the
- crrcumferential stress at external and internal surfaces of the cylinder. Plot the variation of
i crential str ure on the thickness of the cylinder. (10 Marks)
> a r:i"eﬂygaxplain_ different types of beam supports
- b. Derive: expressi ing '

- (05 Marks)
shown in fig.5(c). Indicate
ate the maximum BM with
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al _ . ' poi Own in the
tig.6(b): Calculate the compressi Ing st 1 plot the stress distribution across the

.secti . The maximum tensile stress is limited to 300 MPa. Calculate the
value.of W. '

| (10 Marks)

' twb concentrated loads of

an 5m -om from left end. Refer fig.7(a). Find the deflection at
mid span:. Take E = 200 GPa and Moment '

t of Inertial I =3 %108 mm” of the Cross section.

(10 Marks) e
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