Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering Semester -V Examination Dec’11- Jan’12

Subject code: 341904 Date: 20/12/2011
Subject Name: Theory of Machines

Time: 10.30 am - 01.00 pm Total Marks: 70
Instructions:

1. Attempt all questions.

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

4. English version is considered Authentic.

Q.1 (@) Define the following terms: (1) Kinematic chain (2) Lower pair (3) 07
Higher pair (4) Mechanism (5) Machine (6) Link (7) Structure

(b)  What is kinematic pair? Classify the different types of kinematic 07
pairs. Explain them with neat sketch.
Q.2
(@) Draw the cam profile for a knife edge follower with the following 07
data:
(1) Cam lift = 50 mm during 90° of cam rotation with S.H.M.
(2) Dwell for the next 30°.
(3) During the next 60° of cam rotation, the follower returns to
its original position with uniform velocity.
(4) Dwell during the remaining 180°.
(5) The radius of base circle of the cam is 40 mm.
(6) The axis of follower passes through the axis of cam.
(7) The direction of rotation of cam is clockwise.
(b)  The crank and connecting rod of a reciprocating engine are 200 mm Q7
and 700 mm respectively. The crank is rotating in clockwise
direction at 130 rad/second. Crank position is at 30° from 1.D.C.,
Find out velocity and acceleration of piston using Klein’s
construction method.
OR
(b) Ina four bar chain ABCD, AD is a fixed link and is 200 mm long. 07
The crank AB is 60 mm long and rotates at 100 RPM clockwise,

while link CD=100 mm.BC and AD are of equal length. Find

angular velocity of link CD when angle BAD is 60°.
Q.3
(@) Derive the expressions for frictional torque loss in flat pivot bearing 07
assuming uniform wear condition. Explain the effect of this
assumption on the calculations.
(b) A double start square screw thread is used to raise a load of 45 KN. 07
The nominal diameter is 60 mm and pitch is 8 mm. The coefficient
of friction is 0.12. Neglecting the collar friction calculate the torque
required to raise the load, to lower the load and efficiency of screw.
OR
Q.3 (a) Explain the principle, working and use of rope brake dynamometer 07
with a sketch. Derive the expression for brake power.



Q.4

Q.4

Q.5

Q.5

State the functions of clutch and explain single plate clutch with neat
sketch.

Determine power transmitted by flat belt running over a pulley of
600 mm diameter at 200 RPM. Coefficient of friction between the
belt and pulley is 0.25, angle of lap 160° and maximum tension in
the belt should not exceed 2500 N.
Define gear train, state various types of gear train and explain any
one gear train with neat sketch.

OR
Derive the equations T1/T2= e" ? for belt drive with usual notation.
Define cam. Explain various types of cam follower with neat sketch.

Define following terms:

(1) Stability of governor

(2) Sensitivity of governor

(3) Effort of governor

(4) Power of governor

(5) Fluctuation of energy

(6) Fluctuation of speed

(7) Coefficient of fluctuation of energy.
The turning moment diagram for a multi-cylinder engine has been
drawn to scale 1 mm = 600 Nm on Y-axis and 1 mm = 3° on X axis.
The area of output torque curve taken in order are as following:
+52,-124, +92,-140, +85,-72 and +107 mm2. The engine is running
at speed of 500 RPM. Total fluctuations of speed is not exceeding
+1.5% of the mean, find mass of flywheel, if radius of flywheel is 40
cm.

OR

Classify the various types of vibrations. What causes vibrations ?
State the measures to reduce the effect of vibrations.
Four masses 200Kg, 300K g, 240Kg and 260kg are revolving about
an axis in same plane at radii of 20cm, 15cm, 25cm and 30cm
respectively. The angular position of masses 300Kg, 240Kg and
260kg are 45°, 75° and 135° from the position of 200Kg mass.
Determine the magnitude and position of the balance mass required,
if its radius of rotation is 20 cm.
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