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Subject Name: Theory of Machine
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Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. English version is considered to be Authentic.
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Define the following terms :

(i)Kinematics chain (ii) Lower pair (iii)Mechanism(iv) Link

(v) Higher pair(vi) Machine (vii) Kinetics

What is meant by inversion of a mechanism? Explain any one inversion
of a slider crank chain mechanism.

In a four bar chain ABCD, AD is fixed link. Crank AB rotates in clock
wise direction at an angular velocity of 10 rad /sec. Link AB=60 mm,
BC=CD =70 mm, DA =120 mm.When angle DAB = 60° and points B and
D on one side of the link AD, find angular velocity of link BC and CD.
The stroke of a reciprocating steam engine is 360 mm and length of the
connecting is 600 mm. The crank rotates at uniform speed of 300 r.p.m. in
clock wise direction. For the crank position of 210° from 1.D.C. determine
using either Relative velocity approach or Klein’s construction the
following:

i. Velocity and acceleration of piston.
ii. Angular velocity and angular acceleration of the connecting rod.
OR

Draw cam profile to move the knife edge follower to give 30mm lift with
S.H.M. during 120° of cam rotation and it dwell for 30° of cam rotation
then it returns with uniform acceleration and retardation during 120°
rotation. The follower remains in rest at remaining period. The axis of
follower passes through the axis of cam shaft. The cam rotates in
anticlockwise direction. The base circle diameter of the cam is 50 mm.

State the function of clutch. By beat sketch explain the single plate clutch.

A screw jack is used to raise the load of 20 KN. The pitch for single start
square thread used for the screw is 8 mm. The mean diameter is
40mm.Determine:
(i) Ratio of torque required to raise and lower the load when the load
rotates with screw.
(ii) Efficiency of screw jack, when the load does not rotates with screw but
is carried on a swivel head having a bearing diameter as 70 mm. Take the
co-efficient of friction between screw and nut is 0.1 and between swivel
head and spindle is 0.08

OR
Derive an expression for frictional torque lost in pivots assuming uniform
wear condition. Explain the effect of this assumption on the calculation
A thrust shaft of a ship has 6 flat collars each of 500 mm external diameter
and 250 mm internal diameter. The total thrust from the propeller is 90
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KN. If the co-efficient friction is 0.12 and the speed of the engine is 120
rpm. Find the power absorbed in friction assuming.

())Uniform pressure and (ii) Uniform wear. Which condition is more
favorable? Why?

What is centrifugal tension? Derive its relationship with mass per unit
length of belt and the velocity of the belt.
An open belt drive connects two pulleys 1200 mm and 500 mm diameter
on parallels shaft 3600 mm apart. The belt has a mass of 0.9 kg/m length
and the maximum tension in it is not to exceed 2 KN. The larger pulley
runs at 200 rpm. Calculate the torque on each of the two shafts if Co-
efficient of friction is 0.3.

OR
Define Train value and explain the working of Epicyclic Gear Train with
neat sketch.
Two parallel shafts are connected by spur gears. Shaft ‘A’ runs at 150
rpm.and shaft ‘B’ runs at 450 rpm. The approximate distance between
these shafts is 600 mm and the gears are of 8 mm module. Determine the
exact distance between the shafts. Also calculate the Train value if the unit
works as a speed reduction unit.

State functions of governor and differentiate between flywheel and
governor.
The turning moment diagram of a multi cylinder engine is drawn with a
scale [Imm=1°] on abscissa and [Lmm=250N.m] on the ordinate .The
intercepted areas between the torque developed by the engine and the
mean resisting torque as the machine taken in order from one end are -350,
+800, -690 +900, -550, +450, and -560 mmZ2.The engine is running at a
mean speed of 750 r.p.m and the co-efficient of fluctuation of speed is
0.02.Density of rim material is 7200 kg/m® .The centrifugal stress in rim
material is limited to 6 N/mm?.

OR
Explain the balancing of several masses, revolving in the same plain by
analytical method.
Three masses 5 kg, 6 kg and 8 kg are revolving about an axis in the same
plane at radius of 0.12 m, 0.10 m and 0.15 m respectively. The angle
between 5 kg and 6 kg mass is 60° and 6 kg and 8 kg mass is
165°.Determine magnitude and position of the balance mass ay a radius of
0.14 m for the state balance.
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Soacloll ARl AA 9j? AsH Aulletl Aceall EN (Mass) dl Aczell Aol A&
Aoll Aottt e2llag Yt dRaAl

A 360 mm €2 Acll AHAR g2 1200 mm A al 500 mm U™ ULl
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el 8kg HI Aol WELl 165° B, Wyel RE&s AdML 1R 0.14 m B2
UR QAR HIRle] Yl Wl WAlalet sissl 5.

*hkkkhkkkkhkk



