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Note: This question paper contains two parts A and B.

Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries
10 marks and may have-a, b, ¢ as sub questions. :

"""‘Illustrat,e’!your answers with NEAT sketclies wherever necessary.”

PART - A
(25 Marks)

(2]
briefly.”,

What do you understand by ‘self-locking brake’ and ‘self-energized brake’? [2]

List the assumptions made in estimating the HP absorbed by friction in a footstep

bearing. [3]
What is the difference between the Porter and Proell governors? [2]
What do you mean by ‘Equivalent Inertia force’? [3]
Explain the terms:-Primaiy distributing foice and Secondary distributing foree. 2y T
What isimeant by staticand dynamic utibialance in machiiiery? How, car the balancing
be done? fo0 S £ "0 S [3F
What is torsionally equivalent shaft? ' [2]
Explain briefly, with sketches the longitudinal, transverse and torsional free vibrations.

[3]

JPART-B e

An aeroplane makes a half circle 'of 100 m radius towards when ﬂying at 400 kmph.
The engine and propeller of plane weigh 500 kg, and have a radius of gyration of
30 cm. The engine rotates at 3000 rpm ccw, when viewed from the front end. Find the

gyroscopic couple.




5.a)

Refer to Figure 1.
a) Determine the force acting perpendicular to link 2 and passing through its mid-point,
forces? Statiq eq i

hat are the;pin

for;static equilibrium}
;o

forces?;

necessary for static equilibrium. Determine also the pin forces. [5+5]
1000N

5,02 A =10 cm L AB = 15 ¢
0, B =15tm , 04Q =8¢m
AP =T7cm
Figure 1

100 kW is transmitted at 3000 rpm by a multiple disc friction clutch. The plates are

havinig-friction surfacewith a coeffjcient of friction 0:07, and the.axfal~intensity..of
pressure’is not to eXceed 1.5 bar. External radius is1.25-times the internal radius, and -
the external radiu$ is 12.5 cm. Defernine the number of plates needed to transmit the

required torque. Assume uniform wear. [10]
OR

A torsion dynamometer is fitted on a turbine shaft to measure the angle of twist. It is

observed that the shaft twists 2° in a length of 5 m at 600 rpm. The shaft is solid and has

a diameter of 250 m

by the. turbine. 2

Which of the two,assumptions, uniform intensity of pressure or uniform rate of wedr,

will you make use of in designing a friction clutch, and why? Give reason. [5+5]

In a turning moment diagram, the areas above and below the mean torque line, taken in
order, are : 5.81, 3.23, 3.87, 5.16, 1.94, 3.87, 2.58, and 1.94 cm? respectively. The
scales of the diagram are: Turning moment = 1 cm = 7 kN-m; Crank angle =
G0°. The thigan speed of thegnginé is 120 rpm, and the variation ofispeed mu

np% ex "};d +3% gftlfa j '
Be 106.67 cm, find the weight of the flywheel to keep the speed within the given limits.

¢ mean speed.

[10]

OR

at:are the pin |

b) Instead of a force on link 2, if link 2'is a driv‘i/ng }cra;ik, deterrhine the couple C;)_ E

m..If the modulus of rigidity is 84 GPa, find the power transmitted ......

Assiming the radius‘of gyration‘of the, flywheel to ™.




10.a)

11.a)

b)

Draw a neat sketch of Proell governor. Establish a relation among the various forces
acting on the bent link.
Determine the: (i) maxﬂirpum speed (ii) minimum speed (iii) range of speed of a Watt

goveinor of open-arm type shown in-Figure 2 in which the tength of-axj‘m?KEj; =400 mmy

and lerigth EF = 60'mmwhen the arigle 0 changes from40° t0 30"/

mg

The iol{éwing datq;’}é;fer;_«-;[o two éi;ii%cier::;focomotivg

nfass pef cylinder/= 300 kg ; Crank radius = 0.3 m’
Distance between cylinder centre lines = 0.65 m ; Distance between the driving wheel
central planes = 1.55 m. Determine a) the fraction of the reciprocating masses to be
balanced, if the hammer blow is not to exceed 46 kN at 96.5 kmph, b) the variation in
tractive effort and ¢) the maximum swaying couple. [10]
Explain fhe terms: var. ation of traéﬁfe%for,&e; swaying cou e and hammer b,f"elow.

Fgur masses M, M, Mi.and M afe 200 kg, 300 kg, 240 ke and 2
The corresponding radii of rotation are 0.2 m, 0.15 m, 0.25 m and 0.3 m respectively
and the angle between successive masses are 45°, 75 and 135°. Find the position and

magnitudc of balance mass required if its radius of rotation is 0.25m. [5+5]

In the case of free tqrsional vibrations of two — rotor system, prove that the node

divides the length*"‘pf' fiie shaft in-the inverse ratio [0l :the momey
the coiie

sponding AOLOTS,

Ih a spring — mass vibrating syst’%m,E the natural ""i’reciueﬁ'cy of viE;ratfon is 3.56 Hz.

When the amount of suspended mass is increased by 5 kg, the natural frequency is

lowered to 2.9 Hz. Determine the original unknown mass and the spring constant. [5+5]
OR

Find the frequency of transverse vibrations of a shaft which is simply supported at the

ends and, is of 40.mm in-djameter..The dength of the.shaftis, 5> m. The shaft-carries three.,

point-leads of massés 15:kg, 35 kg and:22:5 kg at 1 i, 2-mand 3.4 m fespectively from

the left support. The Young’s modilus'for the material of the shaft 15200 GN/m”. The
weight of the shaft is 18.394 N per meter length.
Describe, with relevant sketches, the Equilibrium method to find the natural frequency

of free longitudinal vibrations. [5+5]

HEIE

] 4_.<E:ranks agéfsoij.-“-Réciprocatir}g %
: Driving wheel diameter = 1.8 m;

60 kg respectively. |
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