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Theory of Machines
Time: 3 hrs Max. Marks: 100
Note: AnswerFIVE full questions, selectinQNE full question from each unit.

UNIT -1

1. Sketch all the inversions of the four bar chaindoe application in each inversion.

2 a. Derive the Kutzbach’s criteriom = 3(n-1) — 2§ — j,. Where;

m = Mobility; n= No. of links; j1 = No. of lower pair joints;j, = No. of higher pair joints. 10
b. Derive the condition of Ackermann steering gear ma@sm. 10
UNIT -1
3 a. Derive an expression for the path of contact fpa@ of spur gears. 10
Explain the concept of interference and discussiathods of avoiding it. 10

4. A fixed annular wheel A and a smaller concentritating wheel B are connected by a
compound wheel AB; the gear A mesh with wheel A and Bwnith B. The compound wheel
resolves on a pin on arm R, which revolves aboaitatlis of A and B. A has 130 teeth, B = 20, 20
and B = 80, the pitch of A and Abeing twice the pitch of B and;BHow many revolutions
will B make for one revolution of the arm R?

UNIT - 111
5. Derive the expression for ratio of friction tenssofor V-Belt drive considering centrifugal
I, — T, 20

- e//ﬂ/sina
tension into accountr, —r, '

6 a. Prove that for the condition of maximum powansmission, the Centrifugal tension,
maximum tension 10
I, = 3 .

b. Determine the maximum power that can be transmittedugh a flat belt having the

following data :

Cross-section of the belt = 300 mri2 mm 10
Ratio of friction tensions = 2.2

Maximum permissible tension in belt = 2 MPa

Maximum density of the Material = 0.0011 g/fhm
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UNIT -1V
Four masses A, B, C and are D are completely bathndasses C and D make angles ¢f 90
and 210 respectively with B in the same sense. The plaoasaining B and C are 300 mm
apart. Masses A, B, C and D can be assumed tormectated at radii of 360, 480, 240 and
300 mm respectively. The masses B, C and D arey18%kg and 20 kg respectively. 20
Determine;
i) Mass A and its angular position

i) Position of planes A and D

Show that for a porter Governdy® = 895{ dng+ Mg+ 1)+ K)

} with asmotations 10
2mg

In a Hartnell governor, the extreme radius of iotabf the balls is 40 mm and 60 mm, and the
corresponding speeds are 210 rpm and 230 rpm. Hss of each ball is 3 kg. The lengths of

the ball and the sleeve arms are equal. Deterrhi@enitial compression and the constant of

the central spring.

UNIT -V
Show that Gyroscopic couple@= lww,, with usual notations. 10
Explain the Gyroscopic couple in aeroplane. 10
Explain the Gyroscopic couple in Naval ships duptghing, on-pitching and rolling. 20
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