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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.
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at A and D; (b) the distance between planes A

and D; and (c) the angular position of the

mass at D. 15

4. The following data refer to two cylinder

locomotive with crank at 90º :

(i) Reciprocating mass per cylinder 300 kg

(ii) Crank radius 0.30 m

(iii) Driving wheel diameter 1.80 m

(iv) Distance between cylinder

center lines. 0.65

(v) Discuss between the driving

wheels central plane 1.55 m

Determine (a) the fraction of the reciprocating

masses to be balance, if the hammer blow is not

to exceed 46×103 at 96.5 km/hr, (b) the variation

in tractive effort and (c) the maximum swaying

couple. 15

Unit III

5. All the arms of a Porter governor are 178 mm

long and are hinged at a distance of 38 mm

from the axis of rotation. The mass of each
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Unit I

1. Fig. 1 shown a slider-crank mechanism. The

value of the force applied on the piston is F

while on the connecting rod is Q. Determine

the forces on various links. Also calculate the

driving torque T2. Assume AB = 30 cm, BC =

45.5 cm, BE = 17.5 cm, F = 4000 N and

Q = 500 N. 15

2. The turning moment curve for an engine is

represented by the equation, T = 20000 +

9500 sin 2 – 5700 cos 2 Nm, where  is the

angle moved by the crank from inner dead

centre. If the resisting torque is constant, find :

(a) Power developed by the engine

(b) Moment of inertia of flywheel in kgm2,

if the total fluctuation of speed is not

exceed 1% of mean speed which is 180

rpm.

(c) Angular acceleration of the flywheel

when the crank has turned through 45º

from inner dead centre. 15

Unit II

3. A shaft carries four masses in parallel planes

A, B, C and D in this order along its length.

The masses at B and C are 18 kg. and 12.5

kg. respectively and each has an eccentricity

of 60 mm. The masses at A and D have an

eccentricity of 80 mm. The angle between the

masses at B and C is 100º and that between

the masses at B and A is 190º, both being

measured in the same direction. The axial

distance between the planes A and B is 100

mm and that between B and C is 200 mm. If

the shaft is in complete dynamic balance,

determine : (a) The magnitude of the masses
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ball is 1.15 kg. and mass of the sleeve is

20 kg. The governor sleeve begins to rise at

280 rpm when the links are at an angle of 30º

to the vertical. Assuming the friction force to

be constant, determine the minimum and

maximum speed of rotation when the

inclination of the arms to the vertical is 45º.

15

6. A pair of locomotive driving wheels (with the

axle) has a moment of inertia of 180 kgm2.

The diameter of the wheel treads is 1.8 m and

the distance betweeen wheel centres is

1.5 m. When the locomotive is travelling on a

level track at 95 km/h, defective ballasting

causes one wheel to fall 6 mm and to rise

again in a total time of 0.1 s. If the

displacement of the wheel takes place with

simple harmonic motion, find (a) The

gyroscopic couple set up, and (b) The reaction

between the wheel and rail due to this couple.

15

Unit IV

7. A band brake acts on the 3/4th of
circumference of a drum of 450 mm diameter
which is keyed to the shaft. The band brake
provides a braking torque of 225 N-m. One
end of the band is attached to a fulcrum pin
of the lever and the other end to a pin 100
mm from the fulcrum. If the operating force is
applied at 500 mm from the fulcrum and the
coefficient of friction is 0.25, find the operating
force when the drum rotates in the (a)
anticlockwise direction, and (b) clockwise
direction. 15

8. A vertical petrol engine 100 mm diameter and
120 mm stroke has a connecting rod 250 mm
long. The mass of the piston is 1.1 kg. The
speed is 2000 rpm. On the expansion stroke
with a crank 20º from top dead centre, the gas
pressure is 700 kPa. Determine : (a) Net force
on the piston, (b) Resultant load on the
gudgeon pin, (c) Thrust on the cylinder walls,
and (d) Speed abpve which, other things
remaining same, the gudgeon pin load would
be reversed in direction. 15
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