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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hird Semester B.E. Degree Exammatlon, J une/July 2023
Mechanics of Materlals

Max. Marks: 80

Note: Answer any FIVE full questions, chob ng ONE full question fromeach module.

“"Module-1
State Hooke’s law. Yol (02 Marks)
Determine an expression for shortcnmg/ extension of bar. (04 Marks)
A bar of 30mm diameter is subjected to a pull of 60kN. The'measured extension on gauge
length of 200mm is 0.1mm and change in diameter is. O 004mm. Determine :

1) All three modulii .. i) Poisson’s ratio.

(10 Marks)

A rectangular bar ‘made of steel is 2.8m I and 15mm thick. The rod is subjected to an
axial tensile load of 40kN. The width of: 1od ‘varies from 75mm at one end to 30mm at the
other. Find the extension of rod if E = 200'GPa. (02 Marks)
Derive an expression for deformation of tapered bar (CIRCULAR Cross — section).(06 Marks)
A steel tube of 30mm external diameter and 20mm internal diameter encloses a copper rod of
15mm diameter to which it is rigidly joined at each end. If, at a temperature of 10°C there is
no longitudinal stress, calculate the stresses in the rod.and tube at a rise of 200°C

Take: Es=210GPa , IOOGPa 3 = 11><106per °C and ac— 183<10 per °C.
""" , (08 Marks)
Module:2

Explain : L

1) Principal planes’z’!and Principle stresses’ and Y

1) Max1mum and Mlmmurn shea:r stresses with respect to compound stresses. (08 Marks)
(08 Marks)

....

OR
A thm cylindrical shell W following dimensions is filled with a liquid at atmospheric
pressure. Length = 1.2m, External diameter= 200mm, Thickness of metal = 8mm. Find the
value of the pressure exerted by the liquid-on the walls of the cylinder and the hoop stress

induced if an additional volume of 25000mm’ of liquid is pumped into the cylinder.

Take E = 2.1 x 10> N/mm” and p = 0.33. (08 Marks)

Explain the concept of cncumferentlal stress and longitudinal stress corresponding to thin

cylinders. &, " : (08 Marks)
Module-3

5 Draw SFD and BMD for the overhang beam shown in Fig Q5. Indicate all significant values
including point of contraflexure, if any. (16 Marks)
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theory of simple bending. ; (08 Marks)
A uniform beam of I-section is 100mm wide:and 200mm deep with a flange thickness of
10mm and web thickness of Smm. The beam is simply supported over a span of 10m. It
carries an udl and 10kN/m throughout its. length Determine and sketch the variation of

bending stress distribution across the secrlon : (08 Marks)
Module-4 4
Derive the torque equation with usual Notations. (06 Marks)

A solid circular shaft has to transmit a power of lOOOkW at+120 rpm. Find the diameter of
the shaft, if the shear stress of the material must not exceed 80N/mm?. The maximum torque
1.25time of its mean. What percentage of saving in material would be obtained if the shaft is
replaced by hollow one. whdse internal diameter is.0.6 times its external diameter, the length,
material and maximum shear stress being same? (10 Marks)

iy

: OR

Derive a Euler s rlpplmg load for a column when both of its ends are hinged. (08 Marks)
A 1.5m long column has a circular cross section of 50mm diameter. One end of the column
is fixed in direction and pos1t10n and the other end is free. Taking the factor of safety as 3,

calculate the safe load using Euler’s formula. Taking E =1.2 x 10° N/mm”. (08 Marks)

& Module-5

Explain maximum shear stress theory and state. the need of theories of failures. (06 Marks)

. Determine the diameter-of a bolt which is sub;ected to an axial pull of 9kN together with a
transverse shear force of 4.5kN using

i) Maximum Principal Stress theory i) - Maximum Shear Stress theory. (10 Marks)

“OR

Define strain energy, Resilience, proof resilience and. modules of Resilience. (08 Marks)

A tensron bar 5m long is rnade up of two parts 3 meter of its length has a cross section area

of 10cm™ g 2. meter has a crosssasectron area of 20cm?. An axial pull of

80kN rs radually applie ind the total strain energy produced in the bar and compare this
d:in“a uniform bar of same length and have same volume under same

200GPa. (08 Marks)
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