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AU/IP/ME-403 (CBGS)
B.Tech., IV Semester
Examination, May 2019

Choice Based Grading System (CBGS)
Theory of Machines

Time : Three Hours
Maximum Marks : 70

Note: i) Attempt any five questions.
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ii) All questions carry equal marks.
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iii) Assume suitable data or dimensions, if necessary. Use
graph paper is permitted.
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iv) In case of any doubt or dispute the English version
question should be treated as final.
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1. a) Whatdo youmean by degree of freedom of a mechanism?
How is it determined?
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b) In a slider crank mechanism, the crank is 480mm long
and rotates at 20 rad/s in the counter-clockwise direction.
The length of the connecting rod is 1.6m. When the crank
turns 60° from the inner dead center; determine the
velocity of the slider, angular velocity of connecting rod
and velocity of a point P located at a distance 450mm on
the connecting rod extended.
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State and explain the D’ Alembert’s principle.
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A reciprocating engine mechanism has crank 10cm and
connecting rod 30cm with the center of gravity G, 10cm
from crank pin. In the position of 120° from the inner
dead centre the crank has a velocity of 75 rad/s and an
angular acceleration of 1200 rad/s. Determine the angular
velocity and angular acceleration of connecting rod.
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Derive the expressions for the velocity and acceleration

of the follower when it moves with Simple harmonic
motion.
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Define and explain the terms: cam profile, base circle, prime

circle, pitch circle, Pressure angle, lift and period of dwell.
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Explain the working principle of a power screw and derive

an expression for mechanical advantage.
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A belt runs over a pulley of 800mm diameter at a speed
of 180 rpm. The angle of lap is 165° and the maximum
tension in the belt is 2kN. Determine the power
transmitted if the coefficient of friction between the belt
and the pulley is 0.3. '
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State the law of gearing and derive an expression for
velocity of sliding in a gear drive.
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In a reverted epicyclic gear train, the arm F carries two
compound wheels A—D and B —C. The wheel A meshes
with wheel B and the wheel D meshes with wheel C. The
number of teeth on wheel A, B and C are 80, 40 and 72
respectively. Find the speed and direction of wheel D when
wheel A is fixed and arm F, makes 200 rpm clockwise.
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Define Grashof’s law. State how is it helpful in classifying
the four bar mechanism in to different types?
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What do you mean by Inversion of a mechanism? Explain
with neat sketches all the inversions of single slidercrank
mechanism. , _
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. a) What are the differences between a simple band brake

and a differential band brake, explain with sketches.
W FIURY §3 5 3R 1. HeR o8 9@ & 49 AR a2,
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b} Distinguish between longitudinal, transverse and torsional
free vibrations.
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. The following data relate to a cam profile in which the follower

moves with uniform acceleration and deceleration during
outstroke and return stroke.

Minimum radius of cam = 25mm

Roller diameter = 7.5mm

Offset of the follower axis = [2mm

Stroke = 28mm

Angle of outstroke = 60°

Angle of return stroke = 90°

Angle of dwell after outstroke = 45°

Speed of cam = 200 rpm

Draw the profile of the cam and dctermme the maximum
velocity and the uniform acceleration of the follower during
the outstroke and the return stroke.
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