Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

50, will be treated as malpractice.
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Fifth Semester B.E. Degree Examination, June/July 2024
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 a. Define following properties of material: 1) Elasticity i1) Plasticity 1i1) Ductility
iv) Brittleness  v) Toughness  vi) Hardness (06 Marks)
b. Derive the expression of change in length for uniformly tapering circular bar. (06 Marks)

c. The tensile test was conducted on a mild steel bar the following data was obtained from the
test diameter of stec] bar = 16mm, Gauge lensth = 80mm, Load at proportionality
limit = 72kN, load at failure = 80kN, Extension cf at i load of 60kN = 0.115mm, Final
gauge length = 104mm, Diameter of load at failure is 12mm. Determine:

i) Young’s modulus  ii) Proportionality limit  iit) True breaking stress  iv) Percentage

elongation. (08 Marks)

OR
2 a. Draw a stress-strain curve for ductile material and explain the salient points. (06 Marks)
b. Derive a relation between modulus of elasticity and modulus of rigidity. (06 Marks)

c. A member ABCD is subjected to point loads as shown in Fig.Q.2(c). Calculate: 1) Force ‘P’
necessary for the equilibrium  1i) Total elongation of the bar. Take E = 210GN/m’.

(08 Marks)

& mmg— a

6oornd” r‘ﬁ'o’o“"'l 13 60omm

S —p ST | s 200E0
A A ; le_ D.
\‘M*M*"‘M
Fig.Q.2(c)
Module-2

3 a. Derive expressions for normal stress and tangential stress in member subjected to direct
stress on two mutually perpendicular directions. (10 Marks)

b. The state of stress at a point in a strained material as shown in Fig.Q.3(b). Determine:
1) Maximum and minimum normal stresses (principal stresses) and their planes.
i)  Maximum shear stress and its direction.
iii)  Indicate all the above in sketch. (10 Marks)
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OR
Show that the sum of the normal stresses on any two planes at right angles in a general two

dimensional stress system is constant. (10 Marks)
A machine components to subjected to the stress as shown in Fig.Q.4(b). Find the normal

and shearing stresses on the section ‘AB’ inclined at an angle of 60° with X-X axis. Also
find the resultant stress on section and its direction. (10 Marks)
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Module-3
Explain with neat sketches of different kinds of beams and loads. (08 Marks)
A cantilever beam carries UDL and point loads as shown in Fig.Q.5(b). Draw SFD and
BMD. (12 Marks)
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Fig.Q.5(b)
OR
Establish a relationship between radius of curvature and bending stress. Also state the
assumption in simple bending. (08 Marks)
Determine the shearforce, bending moment at points shown in Fig.Q.6(b). Also draw the
shear force diagram and bending moment diagram for simply supported beam. (12 Marks)
W—*—@i—#
Fig.Q.6(b)
Module-4
Derive an Euler Bernoulli equation for deflection which establish relation between slope,
deflection and radius of curvature. (10 Marks)
Find the slope and deflection at the free end of the cantilever beam as shown in Fig.Q.7(b).
Take the Youngs modulus E = 200kN/mm’, I =40 x 10°mm". (10 Marks)
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OR
State the assumptions of pure torsion and derive torsion equations. (10 Marks)

A solid shaft is subjected to a maximum torque of 25kN-m. Find a suitable diameter of a

solid shaft, if allowable shear stress and the twist are limited to 80N/mm® and 1°

respectively for a length of 20 times the diameter of the shaft. (10 Marks)
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Module-5
What is thick cylinder? Derive the Lame’s equation for thick cylinder. (10 Marks)
A pipe of 400mm internal diameter and 100mm thickness contains a fluid at a pressure
SON/mm?. Find the maximum and minimum hoop stresses across the section. Also sketch

the radial and hoop stress distributed across the section. (10 Marks)
OR

Derive an expression for Euler’s crippling load for a column when both of its ends are

hinged or pinned. (10 Marks)

A solid round bar of 60mm diameter and 2.5m long is used as a strut. Find the safe
compressive load for the strut if i) Both ends are hinged i) Both ends are fixed. Take
E =2 x 10°N/mm? and factor of safety = 3. (10 Marks)
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