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Enrollment No: Exam Seat No:

C.U.SHAH UNIVERSITY

Summer Examination-2017

Subject Name : Theory of Machine
Subject Code : 2TE04TOM1 Branch : Diploma(Mechanical)

Semester : 4 Date : 18/04/2017 Time :10:30 To 01:30 Marks : 70
Instructions:
(1) Use of Programmable calculator & any other electronic instrument is prohibited.
(2) Instructions written on main answer book are strictly to be obeyed.
(3) Draw neat diagrams and figures (if necessary) at right places.
(4) Assume suitable data if needed.

Attempt the following questions:
a) What is the use of flywheel?
(a) To store the energy (b) To provide torque
(c) To increase engine power (d) To reduce engine power

b) Which of the following disciplines provides study of relative motion
(@) theory of machines  (b) applied mechanics
(c) kinetics (d) kinematics.
c) Pulley in a belt drive acts as
(@) cylindrical pair  (b) turning pair (c) rolling pair  (d) sliding pair
d) A cam mechanism imparts following motion

(a) rotating (b) oscillating
(c) reciprocating (d) all of the above

e) The tendency of a body to resist change from rest or motion is known as
(a) mass (b) friction (c) inertia (d) resisting force

f)  Which type of follower is widely used for little friction and reduced wear?
A) Knife edge follower  B) Roller follower

C) Flat face follower D) Mushroom follower
g) Dynamometer is used to measure
A) Coefficient of friction B) Frictional resistance

C) Speed of prime mover D) Torque
h)  Which type of brake is used in railway train?
A) Band brake B) Band and block brake
C) External shoe brake D) Internal expanding shoe brake
i)  Whitworth quick return mechanism is obtained by inversion of
(@) slider crank mechanism (b) kinematic chain
(c) five link mechanism (d) roller cam mechanism
j)  If two moving elements have point or
line contact in motion, such pair is known as
(@) sliding pair ~ (b) rolling pair  (c) higher pair ~ (d) lower pair
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Rectilinear motion of piston is converted into rotary by

(@) cross head  (b) slider crank (c) connecting rod  (d) gudgeon pin
A Watt governor is a governor of the

(@) inertia type (b) pendulum type

(c) centrifugal type (d) dead weight type

What is the angle of V-belt?

(a) 20° to 30°  (b) 30°t040° (c)40°to 50° (d) 50° to 60°

When the frequency of the external force equals to the natural frequency of the
vibrating system then it is said the state of......

(@) vibration  (b) amplitude (c) resonance (d) critical speed

Attempt any four questions from Q-2 to Q-8

Q-2
A
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Attempt all questions

State types of quick return mechanisms and explain any one with neat sketch.
What is mean by inversion of a mechanism? Explain any one inversion of a slider
crank mechanism.

Attempt all questions

Explain with neat sketch Klein’s construction for velocity and acceleration of the
parts of Reciprocating Engine.

In a four bar chain ABCD, AD is fixed and is 150 mm long. The crank AB is 40
mm long and rotates at 120 r.p.m. clockwise, while the link CD = 80 mm
oscillates about D. BC and AD are of equal length. Find the angular velocity of
link CD when angle BAD = 60°.

Attempt all questions

What is cam? Sketch and explain types of cam and followers.

Draw the displacement diagram and cam profile to reciprocate the knife edge
type follower from the following details.

Lift of follower =50 mm

Out stroke of follower is with S.H.M. for 120° rotation of cam.

Follower remains in the lifted portion for next 30 ° rotation of cam.

Follower descends with S.H.M. for 120 ° of cam rotation.

For remaining period of cam rotation, the follower remains in original position.
Base circle radius is 40mm.

Attempt all questions

State the function of clutch. Explain the single plate clutch with neat sketch.

A cam is to give the following motion to a knife-edged follower :

1. Qutstroke during 60° of cam rotation ;

2. Dwell for the next 30° of cam rotation ;

3. Return stroke during next 60° of cam rotation, and

4. Dwell for the remaining 210° of cam rotation.

The stroke of the follower is 40 mm and the minimum radius of the cam is 50 mm. The
follower moves with uniform velocity during both the outstroke and return strokes. Draw
the profile of the cam when the axis of the follower passes through the axis of the cam
shaft.
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Attempt all questions
Explain types of belt drive. State the advantages of belt drive.
State the types of gear train and explain any one with sketch.

Attempt all questions

Explain the balancing of several masses rotating in the same plane by analytical
method.

An engine, running at 150 RPM, drives a line shaft by means of a belt. The

engine pulley is 750 mm diameter and the pulley on the line shaft being 450 mm.
A 900 mm diameter pulley on the line shaft drives a 150 mm diameter pulley
keyed to a dynamo shaft. Find the speed of the dynamo shaft, when 1. there is no
slip, and 2. there is a slip of 2% at each drive.

Attempt all questions

Classify the various types of vibrations. Explain each type in detail.

Four masses m1l, m2, m3 and m4 are 200 kg, 300 kg, 240 kg and 260 kg
respectively. The corresponding radii of rotation are 0.2 m, 0.15 m, 0.25 m and
0.3 m respectively and the angles between successive masses are 45°, 75° and
135°. Find the position and magnitude of the balance mass required, if its radius
of rotation is 0.2 m.
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