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ME 1252 - KINEMATICS OF MACHINERY
MECHANICAL ENGINEERING
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)
1.  What is meant by inversion of a mechanism?
2. What is meant by degrees of freedom of a mechanism?
3. What is the purpese of Oldham’s couplirg?
I. What is meant by tangential component of acceleration?
Define pressure angle for a cam & follower mechanism.
6.  What are the different types of motion of follower?
7. What are the types of gear train?
8.  Define circular pitch of a gear.

9. What are materials used for belt drive?

10. Define pitch for a screw thread.
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PART—B (5x16=80 marks)

Explain about the inversions of four bar chain
in detail.

Or

In a Whitworth quick return mechanism as
shown in fig.1, the distance between the fixed
centers is 50mm and the length of the driving
crank is 75mm and is rotation clockwise
direction. The length of the slotted lever is
150mm and the length of the connecting rod is
135mm. Find the ratio of the time of cutting
stroke to the time of return stroke. Find also
the effective stroke.

I

fig.1

In a pin jointed four bar mechanism, as shown
in fig.2 AB = 300mm, BC=CD=360mm and AD
= 600. The angle BAD = 60°. The crank AB
rotates uniformly at 100rpm. Locate all the
instantaneous centers and find the angular
velocity of the link BC,
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fig.2

Or

() 1In a slider crank mechanism shown in fig.3 the (16)

(@)

crank OA rotates with a uniform speed of 60
rpm in anticlockwise direction. Determine the
linear velocity of the slider B and also the
linear velocity of point Q located at a distance
of 5em on the connecting rod extended.

W

fig.3

A cam drives a flat reciprocating follower in
the following manner. During first 120°
rotation of the cam, follower moves outwards
through a distance of 20mm with gimple
harmonic motion. The follower dwells during
next 30° of cam rotation. During next 120° the
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follower moves inwards with simple harmonic
motion. The follower dwells for next 90° of cam
rotation. The minimum radius of the cam is
25mm. Draw the profile of the cam.

Or

A cam has straight working surfaces which are
tangential to the base circle of the cam. The
follower is a roller follower with a line of stroke
passing through the axis of the cam. The
particulars are the following.

Base circle diameter = 90mm.,
Roller diameter = 40mm,

The angle between the tangential forces of the
cam = 90°,

Speed of Cam = 120 rpﬁ.

The faces are joined by a nose circle radius of

_5mm: Determine the acceleration of the roller

centre when the roller just leaves contact of
the flank on its ascent.

@i What is meant by interference as applied
to gears? Derive an expression for the
minimum number of teeth required on
the pinion in order to avoid interference
in involute gear teeth.

(i) What is meant by reverted gear train?
Or

In an Epicyclic gear train an arm carries two

gears A and B having 36 and 45 teeth

respectively. If the arm rotates at 150 rpm in
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anticlockwise direction about the centre of
gear A which is fixed, determine the speed of
the gear B. If the gear A makes 300 rpm in the
clockwise direction (instead of being fixed)
what will be the speed of B?

i) Write briefly about different types of
Brakes.

i) A belt drive transmits power from an
electric motor to a machine. The diameter
of motor pulley is 600mm and that of the
machine pulley is 240mm. The center
distance is 2.4m. The coefficient  of
friction is 0.3. 1f the motor is running at
120rpm and power transmitted is 3kW
determine the width of the belt. The
maximum permissible stress is 150N per
cm width of belt.

Or

A oar engine has its rated output of 10kW.
Maximum torque developed is 100Nm. The
clutch used is of single plate type having two
active surfaces Axial pressure should not
exceed 85kPa. External diameter of the
friction plate is 1.25 times the internal
diameter. Determine the dimension of the
friction plate and the axial force exerted by the
springs. Assume uniform wear and take
coefficient of friction as 0.3.
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