50, will be treated as malpractice.

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

USN 17AU34
Third Semester B.E. Degree Examinafi*on, Jan./Feb. 2023
Mechanics of Materials
Time: 3 hrs. s Max. Marks: 100
Note: Answer any FIVE full questions, choosmg ONE full question from each module.
Mo”dule-l
1 Define Hooke’s law, modulus of elast101ty, poisson ratio and stram (04 Marks)

Derive an expression for the total extension of the tapered cucular bar cross-section of

diameter D and d, when 1t is subjected to an axial pull of load“ o (06 Marks)

101 forces as shown in Fig.Q.1(c).

or equ111br1um IfE=2x 105N/mm Determine:

ents 1) Total elongatlon of bar. (10 Marks)
\6oormm™

Qm)mm
g dcomm?™

FigQl©) o T = foom S

re >
6 oo m 8o0Omn lecorm ™

. OR

Derive the relationship between Young s modulus and modulus of rigidity in the form of
E = 9GK/3K+G. (10 Marks)
A compound bar is made of a central steel plate 60mm wide and lOmm thick to which
copper plates 40mm wide by Smm thick are connected rigidity on each side. The length of
the bar at normal temperature is 1 meter. If the temperature is raised by 80°C. Determine the
stresses in each metal and the charge 1 = ‘OOGN/m as = 12 x 10°%/°C,
E.= IOOGN/mz,‘;q:‘;,.,: 17 x 10°/°C. (10 Marks)

What are pr1nc1pal stresses and pr1n01pal planes? (04 Marks)
For the state of stress shown in Fig.Q.3(b), determme

i)  The direction of principal planes.

ii)  The magnitude of principal stresses.

iii) - The magnitude of the maximum shear stress and its direction. Indicate all the above
planes by a sketch Also draw the Mohr s circle for the above stress state. (16 Marks)

\2om|rom >
3 l 2 @oN[mm>

—> 80 N[mm*

Fig.Q:3(b) .

OR .

Derive an expression for circumferential and longitudinal stress for thin cylinder (08 Marks)
A thick cylinder of external and internal diameters of 300mm and 180mm is subjected to an
internal pressure: ‘of 42N/mm’ and external pressure 6N/mm’. Determine the stresses in
material. Now if the external pressure is doubled, what internal pressure can be maintained
without exceeding the previously determined maximum stress? (12 Marks)
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Module-3
Define shear force, bending moment and point of contra fle : (04 Marks)
Draw the bending moment and shear force dragram he beam loaded as shown in
Fig.Q.5(b). by (16 Marks)
15N Q-OKN,M \5';""-;;5', (LA
Fig.Q.5(b) .
Prove the relations M = %’— = i— wirl;rr‘usual notations. . (10 Marks)

A simply supported beam has ‘a span of 4m and a rectangular cross-section
100mm x 200mm. Find the. unrformly distributed load it can carry, if the maximum bending

stress and maximum shear stress are not to exceed lON/mm and 0.6N/mm’ respectively.
(10 Marks)

Module-4

assumptron made whrle driving the relatio (08 Marks)

A shaft is required to transmit 245kW po er at 240rpm. The maximum torque may be 1.5

times the mean torque. The shear stress in the shaft should not exceed 40N/mm? and the

twist 1° per meter length. Determrne the diameter required if

i) The shaft is solid.

i) The shaft is hollow wrth external dram twice the internal diameter.
Take G = 80kN/mm?. s (12 Marks)

OR
Derive an expression for Euler S buckllng load mna column when both ends are fixed.
(10 Marks)

A 2m long prn ended column of square ross-section is 'to ‘be made of wood. Assuming
ited to 12MPa, determine the size of the column to
ii) 200kN. Use factor of safety of 3 and Euler’s

crippling load for buckling. (10 Marks)
Deﬁne the following: 1) M ce  ii) Strain energy. (04 Marks)
. Derive an expressron for strain energy s d in a body applied with a gradually applied
~ load. (08 Marks)
' Calculate the strain energy stored in a bar 2m long, 50mm wide and 40mm thick, when it is
subjected to a ktensrle load of 60kN.. Take E = 200GPa. (08 Marks)
Write a short on maximum distortion energy theory. (08 Marks)

A solid circular shaft is subjected to a bending moment of 40kN-m and a torque of 10kN-m.
Design a diameter of t] aft according to,

i)  Maximum principal stress theory.

i) Maximum shear stress theory.

iii) Maximunystrain energy theory.

Take p = 0.25, stress at elastic limit = 200N/mm?, Factor of safety = 2. (12 Marks)
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