, compulsorily draw diagonal cross lines on the remaining blank pages.

Important Note : 1. On completing your answers

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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eﬂwster B.E. Degree Examination, Aug./Sept.2020
Mechanics of Materials
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 Define the following:
1) Modulus of Elasticity
i)  Modulus of Rigidity
i)  Bulk Modulus
1v)  Poisson’s ratio ~ y
v)  Principle of Superposmon (10 Marks)
A bar having cross sectional area of 1000mm’, is subjected to axial force shown in
Fig.Q.1(b). Find thq total elongation of the bar. Take E = 100GN/m>. (10 Marks)
- «— c— ok
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Fig.Q.1(b)
OR

A steel bar is placed between two copper bar, each having same area and length as the steel
bar. These are rigidly connected together at a temperature of 25°C. When temperature is
raised to 325°C. The length of the bar is increased by 1.5mm. Compute the original length
and find stresses in each bar. Take Egeet = 210GPa, Ecy = 100GPa, ogea = 12 x 10°/°C,
acy=17.5 x 109/°C. (10 Marks)
A steel rod 15m long at a temperature of 15°C Find the free expansion of length when the
temperature is raised to 65°C. Find the temperature stresses produced, when

i)  The expansion of the rod is prevented )

i)  The rod is termitted to expand by 6mm

Take a.= 12 x 10%/°C and E =2 x 10°N/mm* (10 Marks)
, Module-2 '

Derive an expression, the relationship between Young’s modulus, Bulk modulus, Rigidity

modulus. (10 Marks)

At a point in a strained material, the stresses are as shown in Fig.Q.3(b). Determine the

1) Principal stress

i)  Normal and tangential stress on the plane AB

iil)  Maximum shear stress. (10 Marks)

b

Fig.Q.3(b) Ho Myo-
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OR
4 a. Derive expression for hoop stress and longitudinal stress for a thin cylindrical vessel
subjected to an internal fluid pressure. (10 Marks)
b. A cyhndrlcal thin drum 800mm in diameter and 3m long has a shell thickness of 10mm. If
the drum is subjected to an internal pressure of 25bar. Calculate the change in diameter,

change in length and change in volume. Take E =200GPa, © = 0.25. (10 Marks)
Module-3
5 a. Explain different types of beams and loads. (08 Marks)
b. Draw SFD and BMD for the beam shown in Fig.Q.5(b). ; (12 Marks)
2ok flm oK

20 bm 20
) A
Fig.Q.5(b)
OR
6 a  Derive an expression for establishing relationship between shear force, bending moment and
rate of loading. - (08 Marks)
b. Draw SFD and BMD for the beam shown in Fig.Q.6(b). ' (12 Marks)
‘ kn "
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FigQ 66)
Module—4
, .. M o /B ™ .
7 a. Prove therelation 5 =—= = with usual notations. (10 Marks)
y

b. The T-section of a beam is shown in F 1g.Q.7(b). Determine maximum moment of resistance
that beam can support if yielding is to be avoided. The material of the beam has yield

strength of 250MPa. (10 Marks)
b, 100 om \ _J__
)
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Fig.Q.7(b)
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OR

2,

Derive an expression EI%—};— =M with usual notations. (10 Marks)
X

A simply supported beam of 200mm wide and 300mm deep supports an uniformly

distributed load of intensity W kN/m over a span of 4m. Calculate the safe intensity of load

that the beam can carry, if the permissible stresses in bending and shear are 56N/mm” and

4N/mm> respectively. (10 Marks)

Module-5
Derive the torsion formula in standard form L = % = —GI:Q .
Determine the diameter of a solid shaft which will transmit 300kW at 250rpm. The
maximum shear stress should not exceed 30N/mm2 and twist should not be more than 1 in a

(10 Marks)

shaft length of 2m. Take modulus of rigidity = 1 x 10°N/mm?. (10 Marks)
OR :
Find an expression for crippling load for a column with one and fixed and other end free.
’ (10 Marks)

A 1.5m long column has a circular C/S of 50mm diameter, one end of the column is fixed
and other end is free. Take FOS = 3, calculate the safe load using

1) Rankine’s formula, take yield stréss = 560N/mm’ a = —1—6166

ii)  Euler’s formula, Young’s modulus = 1.2 x 10°N/mm?. (10 Marks)

% %k 3k 3k ok
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