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
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lﬁrd Semester B.E. Degree Examinéﬁon, Jan./Feb. 2023
Mechanics of Materials

Time: 3 hrs. o o . Max. Marks: ~1OO

[y

Note: 1. Answer any FIVE full questions, choosmg ONE full question from each module

2. Write neat sketches, mentwn units wherever necessary.

, Module—l
Define the following and mention their units:
1) Modulus of Elasticity
i)  Modulus of Rigidity
ii)  Bulk modulus
iv)  Factor of safety

v)  “Poisson’s ratio. (10 Marks)
Draw stress: strain curve of a mild steel specimen subjected to tension test. Mention all
salient points on the curve. Briefly explain. (04 Marks)

A circular rod of 100mm diameter and 500mm length is subjected to tensile load of 1000kN.
Determme

i)  Modulus of rigidity

i1)  Bulk modulus

11)  Change in volume - e

Take Poissor’s ratio = g0, and E =200GPa. 4 (06 Marks)

OR |
Derive relation between modulus of elast1c1ty and modulus of rlgldlty (08 Marks)
Derive an expression for the extension of uniformly tapermg circular bar. (06 Marks)
Obtain relatlon between E, G, K e (06 Marks)
Module-2

Derive an expression for normal stress, shear stress and resultant stress on an oblique plane
inclined at an angle 6 with vertical axis (X-plane) in a biaxial stress system subjected to

Ox, Oy and Txy also find angle of obliquity:¢ for Fig.Q.3 shown.
. AR P o

Fig.Q.3 :
If o, = 60MPa, 6, = 40MPa, 1., = 20MPa, 6 = 30°. Find o, Ts, or and ¢. (20 Marks)
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18MT33
OR .
The state of stress in 2 dimensionally stressed body is as shown in Fig.Q.4. Determine the
principal stresses, principal planes, maximum shear stress:and its planes, average normal
stress.
Also find normal, tangential and resultant stress (o, t9.and og) on inclined plane. Solve the

problem either analytically or graphically by drawing Mohr’s circle.
L SOMPO -

S BOMMPA

I g
AsO™MPR
A0
{ so e
Fig.Q.4
(20 Marks)
Module-3
What are Hogging bending moment and sagging bending moment? Explain with neat
sketch. " (04 Marks)
For the beam shown in Fig.Q.5(b) draw the SFD and BMD.
, : \ 3hs¥N
o h—5“"\m . Bo¥n-w l
A [ | ¥
oy ;T‘ ;E_ev By
Fig.Q.5(b)
(16 Marks)
OR
Derive relation between load, shear force and bending moment with usual notations.
Yo (04 Marks)
Define a beam and list the types of beams with sketches. (04 Marks)
Draw SFD and BMD for a simply supported beam shown in Fig.Q.6(c). (12 Marks)
: S 90 \m s st
‘Dm: 2O62) @
TS 2SN
“ Fig.Q.6(c)
Module-4
. n . M o E . . ) '
Derive bending equation T A =% with usual notations. Also list all the assumptions.
; Yy
(10 Marks)

What is section modulus? Explain. Obtain section modulus for the following with neat

sketches.

i)  Rectangular section

ii)  Hollow rectangular section

iiiy  Circular section

iv)  Hollow circular section. (10 Marks)
2 0f3
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OR
Derive deflection equation for a simply supported beam subjected to uniformly distributed
load. Also find an equation for its maximum deflection. (10 Marks)
For the beam loaded as shown in Fig.Q.8(b) find equation of'slope and deﬂection. Using this
equation find deflection at C and D. Take E = 200GPa and I =3 x 10%mm”. (10 Marks)

20¥N ~‘jz,o ¥n

Fig.Q.8(b)

Module-5

Derive the torsion formuia in the standard form ~T—- = %9 = E—I“l{ﬁ and list all the assumptions

p

made while driving. (10 Marks)
Find the diameter of the shaft required to transmit 60kW at 150rpm, if the maximum torque
is 25% greater than the mean torque for a maximum permissible shear stress of 60MPa. Find

also the. angle of twist for a length of 4m. Take G = 80Gpa. (10 Marks)
List the assumptions made in Euler s column theory Derlve Euler’s expression for buckling
load when both the ends are hinged. » (10 Marks)

A 1.5m long column has a eircular cross section of SOmm diameter. One end of the column
is fixed in direction and posmon and the other end is free. Taking factor of safety as 3,
calculate safe load using

1) Rankine’s formula taking yield strcss 560MPa and o = I/ 1600. :
i)  Euler’s formula taking E = 1.2'x 105N/mm ,y (10 Marks)

k ok %ok ok

,,,,,,
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