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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 any Five questions. All questions

carry equal marks.

1. (a) What is the function of a governor ?

How does it differ from that of a

flywheel ? 7

5. (a) State conditions for the complete balance

of reciprocating parts in multi-cylinder

engine. 7

(b) Derive the following expressions, for an

uncoupled two cylinder locomotive

engine : 13

(i) Variation is tractive force

(ii) Swaying couple

(iii) Hammer blow.

6. A four bar mechanism with the following

dimensions is acted upon by a force of

50  45º N on DC at point E. AB = 500 mm,

AD = 800 mm, DC = 300 mm, BC = 450 mm,

DE = 150 mm, DAB = 60º. AD is the fixed

link E is a point on the link CD. Find the

required input torque on the link AB for static

equilibrium of the mechanism. Also find the

forces in the joints. 20
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(b) Explain clearly how you would determine

from the controlling force curve whether

a governor is stable, unstable or

isochronous. 13

2. (a) What is the principle on which torsion

dynamometers work ? Explain with detail

the calculations involved in finding the

power transmitted. 7

(b) In a belt transimission dynamometer the

distance between the centre of driving

pulley and dead weights is 1 m. Find the

value of dead weights required to keep

the lever in horizontal position if power

transmitted is 8.5 kW and the diameter

of each of the driving as well as the

intermediate pulleys is equal to 425 mm.

The driving pulley runs at 400 r.p.m.13

3. (a) Briefly explain the working principle of

a gyroscope and mention some of its

uses. 7

(b) The turbine rotor of a sea vessel having

a mass of 950 kg rotates at 1200 rpm

clockwise while looking from the stern.

The vessel pitches with an angular

velocity of 1.2 rad/sec. What will be the

gyroscopic couple transmitted to the hull

when the bow rises ? The radius of

gyration of the rotor is 300 mm. 13

4. A shaft carries four masses in parallel planes

A, B, C and D. The rotating masses and their

eccentricities are :

mb = 25 kg, eb = 20 cm

mc = 40 kg, ec = 10 cm

md = 30 kg, ed = 18 cm

The mass at A has an eccentricity of 15 cm.

Masses at C and D make angles of 90º and

195º respectively with B in the same sense.

The axial distance between B and C is 25 cm.

Determine the mass at A and its angular

position. Also determine the poisitions of planes

A and D. 20
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