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| Flfth Semester B.E. Degree Examination, Feb./Mar. 2022
Dynamics of Machinery

s et 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
1 a. Explain in brief ‘D" Alembert’s principle’. (04 Marks)
b. For the mechanism shown in Fig. Q1(b), determine the torque on the link AB for the static
equilibrium of mechanism, if
=50mm  ; “AB =20mm
BC=60mm ;; DC=35mm
BF=45mm ; FC=20mm
DE =25mm ; F; is parallel to AD.

50, will be treated as malpractice.

Fig. Q1(b)
i) Fi=20NandF,=0 i) F,=0andF,=25N iii). F; = 20N and F,=25N.
(16 Marks)

OR
2 The crank and connecting rod of a vertical petrol engine running at 1800 rpm are 60mm and
270mm respectively. The diameter of the piston is 100mm and the mass of reciprocating parts is
1.2kg. During the expansion stroke ‘when the crank has turned20° from the top dead centre
(in CW direction), the gas pressure is 650 kN/m®. Find
i) The net force on the piston.
ii) Net load on the gudgeon pin.
iii) Thrust oncylinder walls.
iv) Speed at which the gudgeon pin load reverses ih direction. (20 Marks)

Module-2
3 a. Explain in brief ‘Static Balancing’. (04 Marks)
b. A shaft carries four masses in parallel planes A, B, C and D, in the order along it. The

masses at B and C are 18 kg and 12.5kg respectively and each has an eccentricity of 6¢cm.
The masses at A and D have an eccentricity of 8cm. The angle between the masses B and C
is 100° and that between the masses at B and A is 190° (both angles being measured in the
same direction). The axial distance between the planes A and B is 10cm and that between B
& C is 20cm. If the shaft is in complete dynamic balance, find
i) the masses at A and D.
ii) the distance between the planes C and D
iii) the angular position of the mass at D. (16 Marks)

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

OR
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yn in Fig. Q4. The lower piston is
perates the two outer cranks which are
ston is 50cm, The mass of reciprocating
he upper piston. Find the stroke of the upper
entral connectmg rod is. 100cm long and each
e maximum value secondary unbalanced
“The engine speed is 180 rpm and has a balanced
(20 Marks)

4 A vertical single cylinder opposed piston engine is sh
connected to the centre crank, whereas the upper pist
at 180° to the centre crank. The stroke of the low:
parts is 150kg for the lower plston and 225kg fo
piston so that the prlrnary force is balanced. 1
outer connecting rod is 200cm long, deter
force and the corresponding crank po
crank.

of heel for a 2 wheeler while

5 a
negotiating curve. : (10 Marks)
b. The arms of a Porter govel
6 - a. Define 1) Controlling force .
b, - The rotor. of " th_e turbme of a

(14 Marks)
" Module-4
7 Iytically and graphically
x1(t) =3 sin(wt + 60°) " “xa(t) = Scos(wt + 120°). (10 Marks)
b. Determine an expression for natural frequency of Spring — mass system by energy method,
taking mass of spring.nto account. (10 Marks)
EN OR

8 a Define i) Degreeof freedom i) Natural frequency iii) Time period

v} Amplitude v) Phase (difference) angle. (10 Marks)
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Determine an expression for the natural frequency of the-system shown in Fig. Q8(b).
Modulus of rigidity of the material is ‘G’ and the system undergoes free vibrations
(torsional vibrations) of degree of freedom = 1. (10 Marks)

(06 Marks)
Define Logarithmic decrement and obtain an expressmn for the same. (08 Marks)
Obtain dlfferentxal ation of motion for s rmg ‘mass dashpot system , clearly showing free
(06 Marks)

body dlagrams ;

plltude decreases to 0.25 of the
ine 1) Stiffness
ing coefficient. (10 Marks)

imm with a period of
{10 Marks)

0.22S. Find the damping coefficient.
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