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Answer Question No.1 compulsorily.

1. Answer all questions.

a) State D’Alembert’s principle.

b) What do you mean by piston effort?

¢) Differentiate between a flywheel and governor.

d) When do you say that a governor is isochronous?

¢) What do you mean by angle of heel?

f) Differentiate between static and dynamic balancing.

g) What do you mean by resonance?

h) Define damping ratio.

i) What is a seismic unit?

j) Define whirling or whipping speed of a shatt.

Answer any FOUR questions out of the given EIGHT Questions.

2. a) Derive expressions for velocity and acceleration of a
b) A vertical petrol engine 100 mm diameter and 125 mm
weight of the piston is 1
top dead centre, the gas pressure is 700 kN/m

i) net force on the piston

ii) resultant load on the gudgeon pin
iii) thrust on the cylinder walls

iv) crank pin effort

I Determine:

3. a) What is a controlling force curve? How is it us
b) The upper arms of a porter governor are pivote
to the sleeve at a distance of 30 mm from the axis o

mass of each ba
the required mass on the sleeve. If the frictior

coefficient of insensitiveness at 200 mm radius.

4. a)Whatis gyroscopic couple? Derive an expression for the same.

b) The turbine rotor 0
clockwise when viewe
pitching, and the bow is descendi

being 20 seconds,

ng with maximum veloci

2 N. The speed is 2000 rpm. On the expansio

eful in analyzing the performance of a governor?
d on the axis of rotation and the lower arms are pivoted
f rotation. The length of each arm is 300 mm, and the
the radius of rotation is 200 mm, find

1l'is 6 kg. If the equilibrium speed is 200 rpm, when
force of 40 N at the sleeve, find the

1 is equivalent to a

f a ship of mass 6000 kg has a radius of gyration 0

d from the stern. Determine the gyroscopic effect on
ity. The pitching is simple harmonic, periodic time

and the total angular movement between extreme positions is 10°.

Mechanical Engineering

Machine Dynamics
Maximum: 50 Marks

(1X10 = 10 Marks)

10M

(4X10 = 40 Marks)

piston in slider crank mechanism. 4M
stroke has a connecting rod 250 mm long. The
n stroke, with the crank 20° from the

6M

4M

6M

4M

£500 mm. It rotates at 1820 rpm,

the ship when, the ship is

6M
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9.

as three eccentrics, each 75 mm diameter and 25 mm thick, machined in one piece with the shaft.
The central planes of the eccentric are 60 mm apart. The distance of the centers from the axis of rotation are
12 mm, 18 mm and 12 mm and their angular positions are 120° apart. The density of the metal is 7000
kg/m’. If the shaft is balanced by adding two masses ata radius 75 mm and at distanccs. (,Jf 100 mm from the
central plane of the middle eccentric, find the amount of masses and their angular positions. 10M

A shafth

a) Derive the differential equation of motion of a spring-mass system and find out its natural frequency. 4M
b) Find the mass of the given spring mass system shown in Fig. Where kj=2000N/m, ko=1500 N/m, k3=3000

N/m and k=ks=S00N/m. The natural frequency of the system is of 10 Hz.
K4

K1 K2 K3 _/W\/\/-
ANAAAAMAA ™

K5
6M

a) What is logarithmic decrement? Derive an expression for the same. 4iM
b) A spring -mass-damper system has a mass of 3 kg with stiffness 100 N/m and damping constant of 3 N-

s/m. Determine i) Damping factor, ii) Natural frequency of damped vibration, iii) Logarithmic decrement,
6 M

iv) Ratio of two consecutive amplitudes

a) A vehicle has a mass of 490 kg and the total spring constant of its suspension system is 58800 N/m. The
profile of the road may be approximated to a sine wave of amplitude 40 mm and wave length 4.0 m.
Determine i) the critical speed of the vehicle, ii) the amplitude of steady state motion of the mass when the
vehicle is driven at critical speed and the damping factor is 0.5, and iii) the amplitude of steady state motion
of the mass when the vehicle is driven at 57 km/hr and the damping factor is 0.5. 5M
b) A machine of 100 kg mass is supported on springs of total stiffness 700 kN/m and has an unbalanced
rotating element, which results in a disturbing force of 350 N at a speed of 3000 rpm. Assuming a damping

factor of 0.20, determine i) its amplitude of motion due to unbalance, ii) the transmissibility, and iii) the

transmitted force. SM

5M

a) Derive an expression for transmissibility ratio.
5M

b) Explain the working principle of vibration measuring instruments.
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