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Time: 3 Hours. Max. Marks: 70
Note: 1. Question paper consists: Part-A and Part- B

2. In Part - A, answer all questions which carries 20 marks.

3. In Part - B, answer any one question from each unit.

Each question carries 10 marks and may have a, b as sub questions.

PART-A
(10*2 Marks = 20 Marks)
1. a) Explain the terms : spin and precession 2M CO1 BL4
b) Differentiate between static & dynamic equilibrium 2M CO1 BL2
c) What is the function of a flywheel in a prime mover? 2M CO02 BL1
Define coefficient of fluctuation of energy and coefficient of oM €02 BL1

fluctuation of speed.
Explain the terms: friction circle, friction couple , boundary friction

€) and Fluid friction el
f) Differentiate between brake and clutch 2M CO03 BL2
g) Explain the term: Isochronism and hunting in governors. 2M CO4 BL4
h) Why complete balancing is not possible in reciprocating engine 2M CO04 Bl1
i) Define the terms vibration isolation and transmissibility ZM CO5 BL1
j) Explain the term ‘whirling speed, or ‘critical speed’ of a shaft. 2M CO5 BL4

PART- B
(10*5 Marks = 50 Marks)

An aero-plane makes a complete half circle of 50 m radius towards
left in a time of 20 seconds when flying at 200kmph. The rotary
engine and the propeller of the plane has a mass of 400kg and a

2 radius of gyration of 0.3 m. The engine rotor rotates at 2400 rpm 10M CO1  BL3

clockwise when seen from the rear. Find the gyroscopic couple on
the air craft and state its effect on the aero-plane.

OR
If the crank and connecting rod are 300 mm and 1 m long

respectively and the crank rotates at a constant speed of 200 rpm, 10M CO1 BL3
determine the maximum velocity of the piston and crank angle at
which the maximum velocity occurs.
A single cylinder, single acting, four stroke gas engine develops
4 20kW at 300rpm. The work done by the gases during the expansion 10M CO2  BL3

stroke is three times the work done on the gases during the



5

6 a)
b)

7 a)
b)

8

compression stroke, the work done during the suction and exhaust
strokes being negligible. If the total fluctuation of speed is not to
exceed * 2 percent of the mean speed and the turning moment
diagram during compression and expansion is assumed to be
triangular in shape, find the moment of inertia of the flywheel

OR

The turning moment diagram for a multi cylinder engine has been
drawn to a scale of Imm to 500 Nm of torque and 1mm to 6DEG of
crank displacement The intercepted areas between the output
torque curve and the mean resistance line taken in order from one
end of the engine are -30,+410, -280+320, -330, +250, -360,
+280, -260 mm2 when the engine runs at 800 rpm. The engine
has a stroke of 300mm and the fluctuation of speed is not to exceed
2% of mean speed. Determine suitable diameter and cross section
of the flywheel rim for a limiting value of safecentrifugal stress
of 7 Mega Pascal. The material density is 7200kg/m3. Width of the
rim is 5 times the thickness.

Differentiate between Single and Multi-Plate Clutches

A multi plate clutch is used to transmit 5 kw power at 1440 rpm.
The inner & outer diameters of contacting surfaces are 50 mm and
80 mm respectively. The coefficient of friction and the average
allowable pressure intensity for the lining may be assumed as 0.1
and 350 kPa respectively. Determine

(i) Number of friction plates & pressure plates

(ii) Axial force required to transmit power

(iii) The actual average pressure

(iv) Actual maximum pressure intensity after wear.

OR

Describe a suitable arrangement to cool the pulley of a rope brake
dynamometer

A conical pivot supports a load of 20kN, cone angle is 1200 and
intensity of pressure normal to the cone is 0.3N/mm2. The outer
diameter is twice the inner diameter. Find the outer and inner
radii of bearing surface if the shaft rotates at 200 rpm and p= 0.1.
Find the power absorbed in friction assuming uniform wear.

Each of the rotating balls of a Hartung governor has a mass of 3.2 kg.
The minimum and maximum radii of rotation of the governor balls
are 11.4 cm and 14cm respectively. Each spring has a stiffness of 87
N/cm and an initial compression of 5 cm. The mass of the sleeve is
negligible. Determine the equilibrium speed of the governor at the
mean position when the radius is 12.7 cm. Also, find the required
spring stiffness and the initial compression to make the governor
isochronous at this speed.

OR
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A shaft carries four rotating masses A, B, and C which are
completely balanced. The masses B, C and D are 50 kg, 80 kg and
70 kg respectively. The masses C and D make angles of 90DEG and
195DEG respectively with mass B in the same sense. The masses A,
B, C and D are concentrated at radius 75 mm, 100 mm, 50 mm and
90 mm respectively. The plane of rotation of masses B and C are
250 mm apart. Determine: (i) the mass A and its angular
position, (ii) the position of planes of A and D.

A horizontal shaft 10mm diameter rotates in long bearings and a
disc of mass of 4 kg is secured to the shaft at the middle of its length.
The span of the shaft between the bearings is 0.75m. The mass
centre of the disc is 0.2mm from the axis of the shaft. Neglecting the
mass of the shaft, determine its central deflections in terms of the
speed of rotation in rpm if E=200 GN/m?.

OR

A steel shaft 1.5m long is supported on simply supported bearings
at its ends. It carries two rotors, 50 kg each at its one-third points.
The shaft is hollow, external diameters is 8 cm and the internal
diameter is half of the external diameter. Determine the natural
frequency by Dunkerley's method
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