Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Thlrd Semester B.E. Degree Examlnatlon, Jan./Feb 2023
S Mechanics of Materlals

Tlmc 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosmg ONE full questiony,ronixw each module.

1 a Derive an expression for analysis of uniformly tapering circjﬂér* bar. (06 Marks)
b. With neat sketch, explain stress = strain relation for mild steel. (06 Marks)
c. Determine the stresses in various segments of the circular bar shown in Fig. Q1(c). Compute
the total elongation taking Young’s modulus to be 195 GPa. (08 Marks)
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2 a. Define i) Poisson’sratio  ii) Bulk modulus iii) Stress 1V) Hooke’s law
v) Elastic limit vi) Malleability. (06 Marks)
b. A brass bar having cross — sectional area 300mm? is subjected to 1al‘forces as shown in

Fig. Q2(b). Find the total elongatlon of the bar E=84GPa. N (06 Marks)
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c. The composite bar shown in, F1g Q2(c) is 0.2mm short of distance between the rigid
supports-at room temperature. What is the maximum temperature rise which will not
produce  stresses in the bar? Find stresses induced when temperature rise is 40°C.

Given =12 x 10° per °C , ac =17.5 x 10° per °C , E, =2 x 10°N/mm’ ,
_‘Ec- 1.2 x 105 N/mm , At A= 43 (08 Marks)
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Module-2

3 a Atacertain pomt in a strained material the stress condition shown in Fig. Q3(a) exists. Find
1) Normal and shear stresses on the inclined plane AB.
i) Principal stresses and principle planes.
iii) Maximum shear stresses and their planes. (12 Marks)
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Derive an expression for circumferential and longitudinal stress for thin cylmder (08 Marks)

-~ OR
Derive Lame’s equations for radial and hoop stress in case. of thICk cylinders. (10 Marks)
A thick cylinder with internal diameter 80mm and external diameter 120mm is subjected to
an external pressure of 40N/mm’ when the internal pressure is 120N/mm?. Calculate
circumferential stress at external and internal surfaces of the cylinder. Plot the variation of
circumferential stress and radial pressure on the thickness of the cylinder. (10 Marks)

% , Module-3

Derive an expressmn to establish a relationship between the intensity of load, shear force
and bending moment in the beam. / (06 Marks)
A simply supported beam AB of 6m span is loaded as shown in Fig. 5(b). Draw SFD and
BMD. Also indicate the point of contra flexure if any. (14 Marks)
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OR
Derive an expressmn for the bendmg stress and radius of curvature for a straight beam
subjected to pure bending. Also state the assumptlons made in the theory of simple bending.

«««« az Marks)
The cross section of a beam is shown in Fig. Q6(b) If permissible stress is 150N/mm?, find

its moment of resistance. Compare it with equlvalent section of the same area for a square
sectlon . : (08 Marks)
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: Module-4
State the assumptlons made in pure torsion theory and drive torsional equation
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