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
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NP4
s J Third Semester B.E. Degree Examlnatlon, Dec.2019/Jan.2020

Mechanics of Materlals

Time: 3 hrs. | ~ Max. Marks: 100

Note: Answer any FIVE full questtons, choosmg ONE full questton Jrom each module.
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Define:

1) Stress

i)  Hook’s law
ii1)  Elasticity

iv) Lateral strain. . (04 Marks)

Explain stress-strain relatlonshlp showing the sahent pomts on the diagram. (06 Marks)

Derive an expression for the deformation of tapered bar of circular section, subjected to a

tensile load. - ‘ (10 Marks)
OR

The following data refer to a mild steel specimen tested in a laboratory.
Diameter of specimen = 25mm,

Gauge length of a specimen = 200mm
Extension under a load of 20kN = 0.04mm
Load at yield point = 150kN

Maximum load = 225kN._

Length of specimen after failure = 275mm..
Neck diameter = 18.25mm. :
Determine: :

1) Young’s modulus

i)  Yield stress

1)  Ultimate stress

1v) )Percentage elongation..

v)  Percentage of reduction in area

vi) . Safe stress adopting a factor of safety of 2.5. (06 Marks)

- Determine the magnitude of the load P necessary to produce zero net change in the length of
the straight bar shown in Fig.Q.2(b) A = 400mm”. (06 Marks)
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Derive a relation for volumetric strain due to three mutually perpendicular stresses or
generalized Hooke s law. (08 Marks)
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Module-2 e
Explain the concept of principal stresses and max1mum shear stress with appropriate
equations. * (06 Marks)
Draw the Mohr’s circle of the stress element shown below in Fig.Q.3(b). Determine the
principle stresses and the maximum shear stresses. (14 Marks)
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OR
Derive an expression for 1ong1tud1nal and circumferential stress in thin cylinders. (06 Marks)
A thin cylindrical shell Im in diameter and 3m long has a metal thickness of 10mm. It is
subjected to an internal fluid pressure of 3MPa. Determme
i)  Circumferential and longitudinal stress
ii)  Circumferential, longitudinal and volumetric strain
iii) Change in the length, diameter and volume.
Find the maximum shearing stress in the shell. Assume Poisson’s ratio as 0.3 and E =210
GPa. 2 j (08 Marks)
Fmd the th1ckness of metal necessary for a cyhndrlcal shell of internal diameter 160mm to

........

hoop stress in the section is not to exceed 35N/mm iy (06 Marks)

; Module-3 ‘
Draw shear force and bendlng moment diagram: for the beam as shown in the Fig.Q.5
marking valves at salient points. Locate the pomt of contraflexure and point of maximum
bending moment. Determine the valve of maximum bending moment. (20 Marks)
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Y Al OR
. Derive relation between slope, deflection and radius of curvature of Euler Bernoulli equation
for deflection or dlfferentlal equatlon for deflection of curve. (10 Marks)

An unequal angle section shown in Fig.Q. 6(b) is used as simply supported beam with span
of 2m and uniformly distributed load of 10kN/m inclusively of its own weight determine the

maximum tensile and compresswe stress in section. (10 Marks)
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Module-4 2
Derive relation between torque and shear stress in a hallow mrcular shaft. (08 Marks)
A hallow circular steel shaft has to transmit 60kW at 210rpm such that the maximum shear
stress does not exceed 60MN/m?. If the ratio of internal to external diameter is equal to 3/4
and the value of rigidity modulus is 84GPa. Find the dimensions of the shaft and angle of

twist in the length of 3m. (12 Marks)
OR

Derive an Euler’s crippling load for a column When one end of the column is fixed and

other end hinged or pinned? -\ (10 Marks)

A hollow circular section 2.8m long column is fixed at one end and- hmged at the other end
external diameter is 150mm and thlckness of wall 1s lSmm Rankme constant = 1/1600 and

formula. Also find the length of column for which both formulae gives the same load. Take

E = 80GPa. ~ (10 Marks)
Module-5 B
State and explain Castigliano’s theorem. L (06 Marks)
Determine the 1nte1:nal strain energy stored w1th1n an elastic bar subjected to a torque T.
(06 Marks)

A cantilever beam AB supports a unlformly distributed load W per unit length as shown in
Fig.Q. 9(c) Determme the deflection and slope at by using Cantiglian’s theorem. (08 Marks)
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Fig.Q.9(c)
Explain in detail Maximum principal stress theory. Y (10 Marks)
Explain i in detail maximum shear stress theory. (10 Marks)
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