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S.E. (Mechanical) Semester- IV (Revised Course 2007-08)
EXAMINATION NOV/DEC 2019
Theory of Machines - I

1) Attempt any five questions.

2) Atleast one question must be attempted from each module.
3) Assume missing data / dimensions if any

4) All dimensions in mm unless otherwise specified.

MODULE -1

Explain the terms ‘Lower pair’, ‘Higher pair’, ‘Kinematic chain’, and ‘Inversion’.
Sketch slider crank chain and its various inversions, stating actual machines in
which these are used in practice.

Sketch and describe the working of two different types of quick return mechanisms.
Give examples of their applications.

Define Translation and rotation of a rigid body. State Chasle’s theorem and prove
that the angular velocity of a rigid body can be treated as a vector.

Derive the condition for exact steering, and show that Davis steering gear satisfies
this condition.

MODULE - 11

SE457

[Max. Marks: 100]

(5+5+10)

(10+10)

For a slider crank mechanism, derive expressions for velocity and acceleration of (10+10)

the slider and angular velocity and acceleration of the connecting rod, using Ravens
approach.

Briefly discuss different acceleration techniques for mechanism analysis. List out
their advantages and limitations.

For the mechanism shown in Figure-1, find the velocity and acceleration of the slider and
angular velocity and angular acceleration of the link AB and CD.

MODULE - I1I

Draw the profile of a cam with a roller follower to rotate in the clockwise direction in
which the roller axis is offset to the right of the cam axis. The follower is to rise 25 mm
using 3-4-5 polynomial function for the first 90 degrees of the cam rotation, dwell for the
next 90 degrees, then fall back 25 mm using 4-5-6-7 function for next 90 degrees of cam
rotation and remain idle for the rest of the cycle. Take base circle radius of the cam as 3 cm
and roller offset as 1.5 cms. Also evaluate and plot the displacement, velocity acceleration
and jerk graphs for onecomplete cycle. Find their maximum values and locations.
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What is the need and importance of Chebyshev's spacing in synthesis of (10+10)
mechanisms.

Synthesize and draw a four bar linkage for the given velocities and accelerations

using Bloch’s synthesis. Angular velocity and angular acceleration of the crank

(input link 2) are 21 Rad/sec and 5 Rad/sec’ respectively. Angular velocity and

angular acceleration of the coupler (floating link 3) are 8 Rad/sec and 100 Rad/sec’
respectively. Angular velocity and angular acceleration of the output link (link 4)

are 8 Rad/sec and 100 Rad/sec” respectively.

% MODULE -1V

What is span over measurement in gears? Derive an expression for span over (10+10)
measurement. .

A 24 tooth gear has a module of 8mm and -a pressure angle of 208. The diameter of

the addendum circle is 210 mm and the tooth thickness along the pitch circle is 14

mm. Calculate the tooth thickness at the addendum circle. Also calculate the radius

of the point on the tooth profile whose polar coordinate is 48 measured with respect

to the tooth axis of symmetry.

Derive expressions for sliding velocity for a spur gear pair in mesh.

Draw a neat figure of an involute gear (draw as many teeth as needed) and explain
standard nomenclature and proportions according to AGMA standards.

For the epicyclical gear train shown in Figure-2, find the speed and sense of the
output shaft N4 by tabulation method and verify the same using relative velocity
method.
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