50, will be treated as malpractice.
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remainin
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Third Semester B.E. Degree Examinatgizon’,&"J une/July 2019
Mechanics of Materials

Time: 3 hrs. ‘ - Max. Marks: 80

1

Note: Answer any FIVE full questions, chOo&fhg ONE full question«fror;i” each module.

a.

‘Module-1
Define the following terms: b
1)  Stiffness
1))  Hardness
i)  Resilience
iv)  Toughness. A (06 Marks)
Different portions of a stepped bar are subjected to the forces as shown in Fig.Q.1(b).
Determine: ;
i)  Stress induced in each portion
i)  Deformation in each portion
1)  Net deformation in the bar.
Take E = 200 GPa. (10 Marks)
560 i 650 Mm*
400 mm* '

] "Y —
0t 10 kN 20 kN

]190mv\ Q.’!Oﬁu‘;«: I 200,
Fig.Q.1(b)

OR
When a 12mm diameter specimen is. subjected to a tensile force of 20kN, a deformation of
0.3mm is observed over a gauge length of 150mm. Reduction in diameter is 0.0079mmn.
Determine;
1) Young s modulus
i)  Poisson’s ratio
iii)  Modulus of rigidity
iv):  Bulk modulus. (08 Marks)
A stepped bar shown in Fig.Q.2(b) is ﬁxed at its two ends rigidly. The bar is free of stress at
30°C. When the temperature is increased to 90°C determine:
1) Stress induced in steel and copper portions
1)) Displacement of the junction C
Take Ec = 100GPa Es= 200GPa ac=1.8x 10° Fie 0= 1.2 x 10°/°C (08 Marks)

Lo kN

; 120 M2 v
? S0t % U
1 0:3m A
A C a

Fig.Q.2(b)
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Module-2 N
A machine component is subjected to stress as shown in Fig.Q.3. Find normal and shear
stresses on the section AB inclined at an angle of 60° with x-axis. Also find the resultant
stress on the section. Verify the above results usingzMOhr’s circle method. (16 Marks)
SON[MMZ

28 N /mm2

2L i
T L 100 N/mwm?

S0 N/ MM
Fig.Q.3

{ OR L
A thin cylindrical shell 1m in diameter and 3m long has a metal thickness of 10mm. It is
subjected to an internal fluid pressure of 3MPa. Determine:
1)  Circumferential and longitudinal stress
i)  Circumferential, longitudinal and volumetric strain
iii)  Change in length, diameter and volume.
Assume u=0.3 and E =210 GPa. ¥ (08 Marks)
A thick cylindrical pipe of outside diameter 300mm and internal diameter 200mm is
subjected to an internal fluid pressure of 20N/mm? and external fluid pressure of SN/mm’.
Determine the maximum stress developed. Draw variation of hoop stress and radial stress

across the thickness of the pipe. i (08 Marks)
Module-3 :
Draw shear force and bending moment diagram for the beam shown in Fig.Q.5. Also
compute point of controflexure if any. (16 Marks)
’ M 5o kN/m o kM
aor!” o BB >
OO0y
i SIS e T
g m QM‘_’L am .
FigQ.5
OR

‘A cast iron bracket of I-section with equal flanges is as shown in Fig.Q.6(a). The beam
carries a udl of 10kN/m on a span of 10m length. Determine the position of neutral axis,
moment of inertia about the neutral axis and the maximum stress distribution. Also plot the

variation of bending stress with respect to depth of the section. (08 Marks)
b S 100 Mm ~
ILOMM
; w\LN’M 8
; X
L _ 1om - [ Jftonm
. Fig.Q.6(a)
Show that shear stress distribution across a rectangular section is g1ven by Tmax = 1.5 Tay,.

(08 Marks)

20f3
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Module-4
efine the following terms with expression:
Polar section modulus

il)  Torsional strength

iii) Torsional rigidity. (06 Marks)
A solid shaft is to transmit 192 kW at 450 rpm. Taking the allowable shear stress for the
shaft material as 70MPa, find the diameter of solid shaft. What percentage of saving in
weight would be obtained, if this shaft were to be replaced by a hollow shaft whose internal
diameter is 0.8 times its external diameter? The length, material, power to be transmitted and
speed are equal in both cases. Torsronal strength of both solid and hollow shafts should be

equal. . ‘ (10 Marks)
" OR
Develop Euler’s bucklrng load formulae for the column whose both ends are hinged.
(08 Marks)

A 1.5m long column has a c1rcular cross section of 50mm diameter. One end of the column
is fixed in direction and the other end is free. Takmg factor of safety as 3, calculate the safe
load using

i) Rankine’s formula taking yield stress 560 N/mrn and o = 1/1600

i) Euler’s formula, taking E =1.2 x 10° N/mm . (08 Marks)
‘Module-5

Determine the internal strain energy stored within an elastic bar subjected to an axial tensile

force F. (08 Marks)

A tensile load of 50kN is applled to a circular cross-sectlon bar of drameter 50mm and 4m
long. IfE =2 x 10° N/mm’, determine: '

1) Stretch in the rod~

i)  Stressintherod

iii)  Strain energy absorbed by the rod When load is applied gradually and when load is

applied suddenly ny (08 Marks)

OR
A cantilever beam AB supports a udl of W per unit length as shown in Fig.Q.10(a).
Determine the deflection using Castigliano’s theorem. (06 Marks)

R »16

"
Frg Q.10(a)

Define failure by yielding and failure by fracture. (04 Marks)
A shaft is loaded by a torque of 5 kN/m. The material has a yield point of 350 MPa. Find the
required diameter using maximum shear stress story. Use factors of safety as 2.5. (06 Marks)

% % ok % ok
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