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

Module-1
1 a. Define the following:
(i) Rigid body (ii) Inertia force
(iii) Mass moment of inertia (iv) Free body diagram (04 Marks)

b. Find the torque required to be applied to the link AB-of the mechanism shown in Fig.Q1(b)
to maintain static equilibrium. Given dimensions are AB = 550 mm, BC = 700 mm,
CD = 650 mm, DE =500 mm and AD = 300 mm.

Py

50, will be treated as malpractice.

Fig.Ql(b) 2 (12 Marks)

“OR
2 a. Show the equation to locate the posmon of equlvalent masses in dynamically equivalent
system. (06 Marks)

b. The following data relate to honzontal reciprocating engine; mass of reciprocating
parts = 100 kg, mass of connecting rod = 80 kg, stroke length = 200 mm, length of
connecting rod between centres = 400 mm, radius of gyration of connecting rod about an
axis through C.G. = 120 mm, distance of C.G from big end centres = 160 mm and engine
speed = 900 rpm clockwise. Determine the inertia torque on crankshaft when crank has

turned 40° from IDC analytically. (10 Marks)

- Module-2
3 a. (i) Whatis balancing of rotors? Why it is required? ‘ (02 Marks)
(ii) Explain the static and dynamic analysis. (04 Marks)

b. A, B, C and D are four masses carried by rotating shaft at radii 100 mm, 125 mm, 200 mm
and 150 mm respectively. The planes in which the masses revolve are spaced 600 mm apart
and the masses of B, C and D are 10 kg, 5 kg and 4 kg respectively. Find the mass ‘A’ and

the relative angular settings of the four masses, so that the shaft shall be in complete balance.
(10 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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Explain primary and secondary unbalanced forces of re¢ rocatmg masses. (04 Marks)
A 5 cylinders in-line engine running at 500 rpm has sticcessive cranks at 144° apart. The
distance between the cylinder centre is 300 m iston stroke = 240 mm and length of
connecting rod = 480 mm. Examine the engine balance of primary and secondary forces
and couples. The reciprocating mass for each &ylinder is 50N. Check the:values of primary
and secondary forces and couples graphic {12 Marks)

odule-3 -

Define the following :
(1) Sensitiveness {(11) Isochronous govemon
(iii) Stability (iv) Hunting ot (04 Marks)

A porter governor has all f0u1 arms 300 mm long, The upper arms are pivoted on axis of
rotation and lower arms are attached to the Sleeves ata-distance 35 mm from the axis. The
mass of each ball is 7 nd the load on sleeve is:540 N. Determine the equilibrium speed
for two extreme radii of 200 mm and 260 mm of rot 'on of governor balls (12 Marks)

OR:*

Explain with-suitable sketches the Gyroscopic éffect on steering of a ship. (06 Marks)

The turbine'rotor of a ship has a mass of 2.2 tonnes and rotates at 1800 mpm clockwise when

viewed . he aft. The radius of gyration of the rotor 18 230 mm. Determine the
opic couple and its effect wh' ; :

(10 Marks)

y =4cos(ot+10")  and

(10 Marks)
(06 Marks} . -

T,

Fig.Q8(b)

(08 Marks)
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Module-5
Derive the expression for displacement for under and overdamped vibrating system.
- (08 Marks)
inertia J = 0.05 kg-m® immersed in a
served amplitudes on the same side of
decay 50% of the initial value. Determine:

The torsional pendulum with a disc of mome
viscous fluid. During vibration of pendulu
the neutral axis for successive cycles are
(i} Logarithmic decrement

(i)) Damping torque per unit velocity
(iii) The periodic time of vibratio
(iv) The frequency when the dise
Assume G = 4.5 x 10" N/m ‘”2 for.the material of shaft, dlameter of the shaft = 0.1 m and
length = 0.5 m. (08 Marks)

OR
Derive the magmﬁcat n factor for damped vibrating system with Harmonic force. (08 Marks)
The vzbratmg syst_ ' is displayed for v1b‘ tional characteristics. The total mass of the
system is 25 kg. At speed of 1000 rpm the system and eccentric mass have a phase
dxfference 0£90° and the corresponding ampIitude is 1.5 cm. The eccentric unbalanced mass

(1) The damping factor
(iii) The amplitude at 1500 rpm.

(iv) The phase angle at 1500 rpm (08 Marks)
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