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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting at
least one question from each Unit. All
questions carry equal marks. Candidate may
use only non-programmable scientific
calculator. Assume suitably any missing data,
if any.

4. Explain the balancing method for radial engine

by direct and reverse crank method with the help

of a suitable example.

Unit III

5. The following particulars refere to a Proell

governor with open arms : Length of all arms =

200 mm; distance of pivot of arms from the

axis of rotation = 40 mm; length of extension

of lower arms to which each ball is attached =

100 mm; mass of each ball = 6 kg and mass of

the central load = 150 kg. If the radius of

rotation of the balls is 180 mm when the arms

are inclined at an angle of 40º to the axis of

rotation, find the equilibrium speed for the above

configuration.

6. (a) Derive the gyroscopic couple expression

in usual notations from first principle. 7

(b) Describe the effect of gyroscopic couple

on a naval ship during pitching in detail. 8
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Unit I

1. Figure 1 shows a slider-crank mechanism. The

value of the force applied on the piston is F.

Determine the forces on various links. Also

calculate the driving torque T2. Assume AB =

10 cm, BC = 30 cm and F = 3kN.

Figure 1

2. A shaft fitted with a flywheel rotates at 250

rpm and drives a machine. The torque of

machine varies in a cyclic manner over a period

of 3 revolutions. The torque rises from 750

Nm to 3000 Nm uniformly during 1/2 revolution

and remains constant for the following

revolution. It then falls uniformly to 750 N-m

during the next 1/2 revolution and remains

constant for one revolution, the cycle being

repeated thereafter. Determine the power

required to drive the machine and percentage

fluctuation in speed, if the driving torque applied

to the shaft is constant and the mass of the

flywheel is 500 kg with radius of gyration of

600 mm.

Unit II

3. A shaft is supported in bearings 1.8 m apart and

projects 0.45 m beyond bearings at each end.

The shaft carries three pulleys one at each end

and one at the middle of its length. The mass of

end pulleys are 48 kg and 20 kg and their centre

of gravity are 15 mm and 12.5 mm respectively

from the shaft axis. The centre pulley has a mass

of 56 kg and its centre of gravity is 15 mm

from the shaft axis. If the pulleys are arranged

so as to give static balance, determine (a)

relative angular positions of the pulleys and (b)

dynamic forces produced on the bearing when

the shaft rotates at 300 rpm.
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Unit IV

7. A simple band brake operates on a drum of 600

mm in diameter that is running at 200 rpm. The

coefficient of friction is 0.25. The brake band

has a contact of 270º. One end is fastened to a

fixed pin and the other end to the brake arm

125 mm from the fixed pin. The straight brake

arm is 750 mm long and placed perpendicular

to the diameter that bisects the angle of contact.

(a) What is the pull necessary on the end of the

brake arm to stop the wheel if 35 kW is being

absorbed ? What is the direction for this

minimum pull ? (b) What width of steel band of

2.5 mm thick is required for this brake if the

maximum tensile stress is not to exceed

50 N/mm2.

8. The following data relate to a connecting rod

of a reciprocating engine : Mass = 55 kg;

Distance between bearing centres = 850 mm;

Diameter of small end bearing = 75 mm;

Diameter of big end bearing = 100 mm; Time

of oscillation when the connecting rod is

suspended from small end = 1.83s; Time of

oscillation when the connecting rod is suspended

from big end = 1.68s. Determine :

(a) The radius of gyration of the rod about an

axis passing through the centre of gravity

and perpendicular to the plane of

oscillation.

(b) The moment of inertia of the rod about

the same axis; and

(c) The dynamically equivalent system for the

connecting rod, constituted of two masses,

one of which is situated at the small end

centre.
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