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FACULTY OF ENGINEERING

B.E. 3/4 (M/P) I – Semester (Main) Examination, Dec. 2014 / Jan. 2015

Subject: Dynamics of Machines

Time: 3 Hours Max.Marks: 75

Note: Answer all questions from Part A and Answer any five questions from Part B.
PART – A (10 x 2.5 = 25 Marks)

1 Explain the principle behind balancing of a bicycle.
2 Why spring loaded governors are superior to dead weight type governors?
3 How the stability of a governor is checked?
4 Difference between the function of an engine flywheel and a machine flywheel.
5 Distinguish between static and dynamic balancing.
6 State the conditions for balancing of multicylinder in line engines.
7 State the causes of vibration and give useful applications of vibration
8 Explain one method for determining the natural frequency of a multi rotor system.
9 Explain the effect of viscosity on the type of vibrations in a viscous damper.
10 Explain the method of determination of natural frequency of a geared system.

PART – B (50 Marks)

11 The propeller shaft of an aero-engine is rotating at 2000 rpm. The distance between the
bearings of the propeller shaft is 0.75 m and the radius of gyration of the propeller is
also 0.75 m. Find the extra pressure on the bearings, when the aeroplane is whirling
round in a horizontal circle of 300 m radius at a speed of 300 kmph. The weight of the
propeller is 550 N. 10

12 The arms of a porter governor are 30 cm long. The upper arms are pivoted on the axis
of rotation and the lower arms are attached to the sleeve at a distance of 35 mm from
the axis of rotation. The load on the sleeve is 540 N and the mass of each ball is 7 kg.
Calculate the equilibrium speed corresponding to radius of rotation of 22.5 cm. 10

13 A punching machine executes 20 holes of 2 cm dia meter per minute in a plate of 1.5
cm thick. This causes a variation of speed in the flywheel attached to the press from
250 rpm to 225 rpm. The punching operation takes 1.5 sec per hole.
Assume 500 Nm of work to be done to shear 1 cm2 of the area and the frictional losses
account for 15% of the work supplied for punching. Determine (i) the power needed to
operate the punching press in kW (ii) mass of flywheel with radius of gyration of 0.5 m. 10

14 A locomotive has two inside cylinders whose center lines are 70 cm apart and stroke of
60 cm. The rotating masses are equivalent to 150 kg at the crank pin and the
reciprocating masses per cylinder are 180 kg. The planes of wheels may be taken as
1.5 m apart.
If the whole of the rotating and 2/3 of reciprocating masses per cylinder are to be
balanced, determine the masses of the balance weights required at an effective radius
of 60 cm. Indicate the angular positions clearly. 10
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15 A mass of 1 kg is to be supported on a spring having a stiffness of 9800 N/m. The
damping coefficient is 5.9 N.sec/m. Determine the natural frequency of the system.
Find also the logarithmic decrement and the amplitude after 3 cycles, if the initial
displacement is 0.3 cm. 10

16 Determine the natural frequency of torsional vibrations of a shaft with two circular discs
of uniform thickness at the ends. The masses of the discs are M1 = 500 kg; M2 = 1000
kg; and their outer diameters are D1 = 125 cms; D2 = 190 cm. The length of the shaft is
300 cms and its diameter d = 10 cms. Modulus rigidity for the material of the shaft is G
= 0.83 x 1011 N/m2. Find the natural frequency, if along the length of the shaft, if the
diameter is increased from 10 cm to 20 cm. 10

17 Write short notes on the following: 10
a) Gyroscopic effect in vehicles
b) Use of controlling force diagrams in governors
c) Direct and reverse crank method.
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