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GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-IV « EXAMINATION — WINTER ¢ 2014

Subject Code: 341904 Date: 03-12-2014
Subject Name: Theory of Machine
Time: 02:30 pm - 05:00 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.

(@) Answer in short
i. Differentiate Kinetics and kinematics.
ii. Differentiate higher pair and lower pair in single sentence.
iii. Write relation amongst kinematic link, kinematic pair and kinematic chain in
single sentence.
iv. Differentiate mechanism and inversion in single sentence.
v. Write two main differences between mechanism and machine.
(b) Draw neat sketch of double slider crank mechanism label its' links, joints, clearly.

(@) Classify clutches. Describe working of single plate clutch with neat sketch.

(b) The crank of a reciprocating engine is 120 mm long and the connecting rod is 500 mm
long. The crank is at 45°from IDC and it rotates at 600 R.P.M. in anti-clockwise
direction . Find (i) velocity and acceleration of piston.(ii) angular velocity of
connecting rod. Either use relative velocity method or Klein’s construction method.

OR

(b) Ina four bar chain PQRS, PS is fixed link. Crank PQ rotates in clock wise direction at
an angular velocity of 10 rad /sec. Link PQ=70 mm, QR=RS =80 mm, PS =140 mm.
When angle SPQ = 60° and points Q and R on upper side of the link PS, find angular
velocity of link QR and RS.

(@) Classify brakes. Describe working of band and block brake with neat sketch.

(b) Draw cam profile for following data:
Lift of knife edge follower 48 mm
during first 120° of cam rotation follower moves with S.H.M then dwells for 60°
after dwell follower moves with uniform velocity for 120° of cam rotation then again
dwell for remaining 60° of cam rotation
The axis of follower passes through the axis of cam shaft. The cam rotates in
anticlockwise direction. The base circle diameter of the cam is 60 mm.

OR

(@) Classify dynamometers. Describe working of rope brake dynamometer with neat
sketch.

(b) Solve Que 3 (b) for both fall and rise of follower with S.H.M. remaining data is same.

(@) Determine the power transmitted by flat belt running over a driving pulley of 500 mm
diameter at 360 rpm. Diameter of driven pulley is 1000 mm and center dist. between
two pulley is 4000 mm. Mass of the belt is 1.25 Kg/m. Co efficient of friction between
the belt and pulley is 0.12 and maximum tension in the belt is 1800N.

(b) A conical bearing in the form of frustum of cone has a mean diameter of 200 mm. It
supports an axial load of 40 KN. The semi cone angle is 45°, and u=0.05.determine
the power lost in friction at 100 rpm.

OR
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Q.4 (a) A compound gear train consists of six gears A, B, C, D, E and F. Gears A, B, C, D,
and E have 80, 40, 50, 25 and 50 teeth respectively. If gear A and gear F have speed
of 30 R.P.M. and 300 R.P.M. respectively, find number of teeth of gear F. Draw neat
sketch of gear train.

(b) The mean diameter of single start square threaded screw of screw jack is 40 mm. The
pitch of the thread is 8 mm. The co-efficient of friction is 0.1. What force must be
applied at the end of 0.9 m long lever to raise a load of 20 KN ?

Q.5 (&) The details of turning moment diagram for an I.C. engine is as follows:

iii.
iv.

V.

Scale 1 cm=20 N.m for turning moment
Scale 1 cm= 15°for crank rotation

Avrea related to fluctuation of energy = 4 cm?
Fluctuation of speed = 1.5% of mean speed
Mean speed = 1200 R.P.M.

From given data find the moment of inertia of the flywheel
(b) Classify vibration. Give causes of vibration and give their remedial actions.

OR

Q.5 (a) List types of governors. Describe construction and working of any one with neat
sketch.

(b) Explain the balancing of several masses, revolving in the same plane by analytical
method with neat sketch.
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