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Unit - [
1. a) Compare the working and role of governor and flywheel. (6)

b) A spring loaded governor is shown in figure. The two balls, each of mass
6 kg, are connected across by two springs. An auxiliary spring B provides an
additional force at the sleeve through a lever which pivots about a fixed centre
at its left hand end. In the mean position, the radius of the governor balls is
120 mm and the speed is 600 r.p.m. The tension in each spring is then 1 kN.
Find the tension in the spring B for this position. When the sleeve moves up
15 mm, the speed is to be 630 r.p.m. Find the necessary stiffness of the
spring B, if the stiffness of each spring A is 10 kN/m. Neglect the moment

produced by the mass of the balls. (10)
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effort, Hiveness of governors, stability of governors and governor
(6)

In a POrte

are pivotefigo(zlvfhrgz;ieac}l of the four arms is 400 mm long. The upper arms

the sleeve at a distap 59 the sleeve, whereas the lower arms are attached to

mass of 8 kg ang g, €€ 0 45 mm from the axis of rotation. Each ball has 3
¢ load on the sleeye is 30 kg. What will be the equilibriym

Speeds for the tw exg , :
governor ballg? feme radii of 250 mm and 300 mm of rotation Ogg;

Unit - T
Describe the gyr 0scopic effect on aircraft with the help of neat sketches. (6)

An automobile having rear engine is travelling along a track of 100 metres
mean radius. Each of the four Wheels has a moment of inertia of 2.5 kg-m?

- Moment of inertia of 1.2 kg-m?2. The engine axis is parallel to the rear axle and

the crankshaft rotates in the same sense as the road wheels. The ratio of
engine speed to back axle speed is 3:1. The automobile has a mass of 32001§g
and has its centre of gravity 0.5m above road level. The width of the track‘of

the vehicle is 1.5m. Determine the limiting speed of the vehicle around the

curve for all four wheéls to maintain contact with the road surface. Assume
that the road surface is not cambered and centre of gravity of the automobile
lies centrally with respect to the four wheels. (10)

OR
Derive a formula for the magnitude of gyroscopic couple C = Icocop.

Where, I = moment of inertia, w=angular velocity of axis of spin and
@ =angular velocity of precession. (6)

During forward stroke of the piston of the double acting steam engine, the
turning moment has the maximum value of 2000 N-m when the crank makes
an angle of 80° with the inner dead centre. During the backward stroke, the
maximum turning moment is 1500 N-m when the crank makes an angle of 80°
with the outer dead centre. The turning moment diagram for the engine may
be assumed for simplicity to be represented by two triangles. If the crank
makes 100 r.p.m. and the radius of gyration of the flywheel is 1.75m, find the
coefficient of fluctuation of energy and the mass of the flywheel to keep the
speed within + 0.75%, of the mean speed. Also determine the crank angle at
which the speed has its minimum and maximum values. (10)
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3. a) Statethe law of gearing and compare cycloidy] gcartooth profile wig, involute
gear tooth profile.

~ - | (6)
b)  The gearratio (T/t) of two spur ge two gears in
mesh have a module of 6mm and e addendum

on both the gears is equal to one module, The pinion rotates

at 100 rpm.
Determine the number of teeth on pinion for avoiding interference, the length of
path of contact and the number of pairs of teeth in contact,

(10)
OR
N3, )

Derive an expression for the minimum number of teeth required on the wheel
\ in order to avoid interference when it meshes with pinion. 8)
Two gears in mesh have a module of 8mm and a pressure angle of 20°. The
larger gear has 57 teeth while the pinion has 23 teeth. Ifthe addendum on pinion
and gear wheels is equal to one module, determine the number of pairs of teeth
in contact and the angle of action of the pinion and the gear wheel. (8)

Unit- IV

4. a) Explain the construction and workin
of a neat sketch.

ars in mesh Cxternally is 4:1, The
apressure angle of2() degree, 1,

g of sliding mesh gear box with the help
(6)

An epicyclic gear train for an electric motor is shown in figure. The wheel §
has 15 teeth and is fixed to the motor shaft rotating at 1450 r.p.m. The Qanet
P has 45 teeth gears with fixed annulus A and rotates on a spindle .camed by
an arm which is fixed to the output shaft, The planet P also gears with the sun
wheel S. Find the speed of the output shaft. If the motor 1s transmxttmog
1.5 kW, calculate the torque required to fix the annulus A. (10)
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OR

Ex luil 4 4 gy
Thz Sp;‘z‘:‘l‘:i"uflyl Pes of gear trains with neat sketches. (6)
. » > 0 . h i ' ' ‘
module pitcl fo the reverted gear train, as shown in figure, is to be 12, The
C'llcul'u'c l;] (_) £ears Aand B is 3.125mm and of gears C and D is 2.5mm.
ate the suitable numbers of teeth for the gears. No gear is to have less

than 24 tee
teeth, oy
B
[|C
200 mm
Driver Driven
A
DL
Unit-V % Nain N
Explain the static balancing and dynamic balancing. State the necessary
conditions to achieve them. - 6)
nd D which are radially attached

A rotating shaft carries four masses A, B,Ca

to it. The mass centres are 30mm, 38mm 40m
the axis of rotation. The masses, A, C and D are 7.5 kg, 5kg and 4 kg

respectively. The axial distances between the planes of rotation of A and B is
400mm and between B and C is 500mm. The masses A and C are at right
angles to each other. Calculate the following for a complete balance. ~ (10)

i)  the angles between the masses B and D from mass A,
ii)  the axial distance between the planes of rotation of C and D, and

iii) the magnitude of mass B.

m and 35mm respectively from

OR
Explain the Tractive force, Swaying couple and Hammer blow in brief. ~ (6)

A single cylinder engine runs at 250 r.p.m. and has a stroke of 180mm. The

reciprocating parts has a mass of 120kg and the revolving parts are equivalent
to a mass of 70kg at a radius of 90mm. A mass is placed opposite to the crank
at a radius of 150mm to balance the whole of the revolving mass and two-thirds
of the reciprocating mass. Determine the magnitude of the balancing mass and
the resultant residual unbalance force when the crank has turned 30° from the

inner dead centre, neglect the obliquity of the connecting rod. (10)
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