Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-1V « EXAMINATION - SUMMER - 2015

Subject Code: 341904 Date: 15-05-2015
Subject Name: Theory of Machine
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 to be Authentic.

Q.1 (a) What is kinematic pair? Classify various types of kinematic pairs. Explain 07
them with neat sketches.

(b) Sketch and explain the crank and slotted lever type quick return mechanism. 07

Q.2 (a) Draw acam profile to raise a knife edge follower with simple harmonic 07

motion through 30 mm in 120° of a revolution, keep it fully raised through 30°
revolution and to lower it with uniform velocity in 60° revolution. The axis of
follower passes through the axis of cam shaft which rotates anticlockwise with
100 rpm. The base circle diameter is 50 mm.

(b) The crank and connecting rod of a steam engine are 150 mm and 600 mm 07
long
respectively, the crank makes 300 rpm in clockwise direction when crank has
turned 30° from the IDC. Using relative velocity method, find (1) Velocity of
piston (2) acceleration of piston. Show your calculation

OR
(b) Solve the above problem using Klein’s construction. 07
Q.3 (a) Describe with diagrams-(1) Open belt drive. (2) Crossed belt drive. (3) 03
Compound belt drive.
(b) What is slip in the belt drive? Explain the effect of slip on velocity ratio and 04
power transmission by belt.
(c) Explain the working of single plate disc clutch with neat sketch. 07
OR
Q.3 (a) Aflat belt drives a pulley with an angle of lap 120° . The belt has a cross- 07

section of 100mm x 6mm and the density of belt material is 1000kg/m3 . The
belt pulley co-efficient of friction is 0.3 and the maximum permissible stress
in the belt is 1.96 N/mm2 . Find the greatest power which the belt can transmit
and the belt speed at which it is transmitted.
(b) Explain the principle, working and use of rope brake dynamometer with a 07
sketch. Derive the expression for brake power.

Q.4 (a) Draw the turning moment diagram for 1. Steam Engine 2. 1.C. Engine. 04

(b) Derive the expression of frictional torque for a flat collar bearing with usual 05
notations assuming uniform pressure conditions.

(c) Find the force required to be applied at the end of 500mm long lever of a 05

screw jack. The threads are single start square with 12mm pitch and 65mm
mean diameter. The load does not rotate with screw spindle. The C.O.F. for
threads is 0.15 and for collar it is 0.12 which is having 40mm mean radius.
Also find the efficiency of the screw jack if the load to be lifted is 8 KN.
OR
Q.4 (a) Why balancing of rotating and reciprocating parts of the engine is 04
necessary?
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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 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.

A band and block brake having 12 blocks, each subtending an angle of 160 at
the centre, is applied to rotating drum of 0.8 m diameter. The two ends of
band are attached to pins an opposite sides of the brake lever at distance of 30
mm and 120 mm from the fulcrum. Determine the least force required to be
applied at the end of a lever 1.2 m long for the brake to absorb 60 kw at 300
rpm. Assume p=0.25.

State the different types of governors. Explain Hartnell governor with sketch
Define in short free vibration, force vibration and damped vibration.

OR
Explain the term “fluctuation of Energy” and “fluctuation of speed” as applied
to the flywheel.
Two weight of 8 kg and 16 kg rotates in same plane at radii of 1.5 mand 2.25
m respectively. The radii of this weight are 60 apart. Find the position of the
third weight of the magnitude of 12 kg in the same plane which produce
complete balance of the system.
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