Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - V-EXAMINATION - WINTER 2015

Subject Code:341904 Date: 09/12/2015
Subject Name: THEORY OF MACHINE
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:
1. Attempt allquestions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is considered to be Authentic

Q.1 (@) Define Inversion of Mechanism. List the inversion of single slider 07
crack mechanism and explain any one of them with neat Sketch.
(b) Classify the Governor. Explain the Hartnell governor with neat 07
sketch.
Q.2
(@) Inareciprocating steam engine the stroke length is 350mm 07

andlength of connecting rod is 650mm.the crank rotates in the
clockwisedirection with 310 rpm.when the crank position is at 200°
fromIDC.find the following by using Klein’s
constructionMethod.(i)velocity of piston (ii)acceleration of piston.

(b) ABCD is a four bar chain where link AD is fixed.The lengths of 07
thelinks are, AB=60mm,BC=170mm,CD=110 mm and DA=150
mmlink AB rotates with the uniform speed of 120 rpm in
clockwisedirection.Determine the following when the
angleBAD=55".(i)Angular velocity of link BC (ii)velocity of point
Qlying on the link CB extended by 35mm from B.
(CQ=CB+35mm).

OR

(b) Explain completely constrained motion and successfully 07

constrainedmotion with suitable examples
Q.3

(@) Prove that if a body is in dynamic balance, it will be in static 07
balance, butthe reverse is not true.

(b) Four masses 10Kg, 12Kg, 15Kg and 20kg are revolving about an 07
axis insame plane at radii of 10cm, 15cm, 12cm and 09cm
respectively. Theangular position of masses 12Kg, 15Kg and 20kg
are 45°, 120°, 225° fromthe position of 10Kg mass. Determine the
magnitude and direction of thebalance mass at a radius of 11 cm for
complete dynamic balancing.

OR
Q.3 (@) Explain law of gearing with neat sketch 07

(b) Two shaft 1m a part are connected by v-belt drive to transmit 75 kw 07
at 950 rpm from a driver pulley of 300mm effective diameter. The
driver pulley rotates at 400 rpm. The angle of groove 40° and the
coefficient between the belt and pulley is 0.30. area of the belt
section is 400mm?and the permissible stress is 1.5 N/mm?. Density
of belt material is 1000 kg/m?®. Calculate the number of v-belts
required and the length of the belt
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Draw the cam Profile to reciprocate the knife edge follower from the

following details.

1) Out stroke of follower is with uniform acceleration and

retardation for 120° rotation of cam. Lift of follower = 45mm

2) Follower remains in the lifted portion for next 30° rotation ofcam.

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

4) For remaining period of cam rotation, the follower remains

in original position.

5) Radius of cam is 35mm and rotation of cam is anticlockwise

Direction

What is cam? Sketch and explain any five types of cam followers.
OR

Explain the principle, working and use of rope brake dynamometer

with asketch. Derive the expression for brake power.

A band and block brake having 12 blocks, each subtending an angle

of 16° at the centre, is applied to rotating drum of 0.9 m diameter.

The two ends ofband are attached to pins an opposite sides of the

brake lever at distance of 30 mm and 110 mm from the fulcrum.

Determine the least force required tobe applied at the end of a lever

1.2 m long for the brake to absorb 50 kw at300 rpm. Assume

u=0.25.

Derive the equations T1/T2= e*’for belt drive with usual notation.
A cone clutch is used to transmit 35kw at 650 rpm. Semicone angle
is 12.50 and mean diameter of the friction surface is 6b, where b is
the width of the surface. Coefficient of friction surface is 0.2 and the
permissible contact pressure is 0.5 N/mm2. Calculate the diameter
and width of the friction surface and axial force required to engage
the clutch.

OR
Derive an expression for frictional torque and power lost in friction
for flatcollar bearing assuming conditions of uniform pressure and

uniform wear

A compound gear train consisting of six gears A, B, C, D, Eand F
have 60,40,50,25,30, and 24 teeth respectively. If gears B and C and
E and D arecompound gears, find the speed of shaft A if the speed
of shaft F is 150 rpm.
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sWG o(luR 8. ol wse F Al adl 150 rpm - gludl awse A <l aidl asi.
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