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REGULATIONS 2008

THIRD SEMESTER

ME 35 - KINEMATICS OF MACHINERY
MECHANICAL ENGINEERING
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (10%2=20 marks)

Y

1., Definea Kinemaﬁc Pair.
2. State Grashoffs Law: “
3.  Define Coriolig a@elera;ﬂon.
4, Define Rubbing velocity.
5. How are cams classified?

6. Define the terms:Base circle, Prime circle.

7. What are the advantages of Gear drive over Friction
wheels?

8.  State the Law of Gearing.
9. Deﬁﬁe Angle of Respose.

10. Define the term Creep.
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PART-B (5x16=80 marks)

What are the Inversions of Double Slider
Crank chain? Explain any one type in detail
with necessary sketch.

Or

Explain about the Crankt and Slotted lever
quick return motion mechanism.

The crank and connecting rod of a theoretical
steam engine are 0.5m and 2m long
respectively. The crank makes 180 r.p.m in the
clockwise direction. When it has turned 45¢
from the inner dead centre position,
determine:

@ Velocity of Piston,

(i), Angular velocity of connecting rod,

(iii) Velocily\of point E on the connecting rod
1.5m from the gudgeon pin,

(iv) Velocities of rubbing at the pins of
crankshaft, crank and crosshead when
the diameters of their ping are 50mm,
60mm and 30mm respectively,

(v) Position and linear velocity of any point
G on the connecting rod which has the
least velocity relative to crankshaft.

Or
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In a slider crank mechanism, the length of
crank OB and connecting rod AB are 125mm
and 500mm respectively. The centre of gravity
G of the connecting rod is 275mm from the
slider A. The crank speed is 600 rp.m
clockwise. When the crank has turned through
450 from the inner dead centre position,
determine:

@)  Velocity of theslider,
(i) Velocity of the point G and

(iii) Angular. velocity of ‘the ‘connecting rod
AB' i N N . N

A cam is to be designed for a knife edge
follower with the following data:

@ Cam Lft = 40mm during 90° of cam
: yotation with SHM.

(ii) . Dwell for next 300,

(iii) -.During the next 60° of cam rotation, the
follower returns to its original position

with SHM.
(iv) Dwell during remaining 180.

Draw the cam profile when the line of stroke is
offset 20mm from the axis of the camshaft. The
radius of the base circle of the cam is 40mm.
Determine the maximum velocity and
acceleration of the follower during its ascent
and descent, if the cam rotates at 240 r.p.m.
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[image: image4.png]() A symmetrical circular cam operating a flat.
faced follower has the following particulars:
Minimum radius of the cam = 30mm;

Total lift = 20mm; Angle of lift = 759;
Nose radius = 5mm; Speed = 600 r.p.m. Find:

() The principal dimensions of the cam, and

() The acceleration. of the follower at the
beginning of the lift, at the end of contact
with the circular flank, at the beginning
of contact with nose and at the apex of
the nose.

14. (a) A pair of involute spur gears with 16° pressure
angle and pitch of module 6mm is in mesh.
The number éf teeth on pinion is 16 and its
rotationial speed is 240 r.p.m. When the gear
ratio is 1.75, in order that the interference is
'just avoided;

()  Theé addenda on pinion and gear wheel;
(i) The length of path of contact; and

(iii) The maximum velocity of sliding of teeth
on either side of pitch point.

Or

(b) Two shafts A and B are co-axial. A gear C (50
teeth) is rigidly mounted on shaft A. A
compound gear D-E gears with C and an
internal gear G. ) has 20 teeth and gears with
C and E has 35 teeth and gears with an
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internal gear G. The gear G is fixed and is
concentric with the shaft axis. The compound
gear D-E is mounted on a pin which projects
from an arm keyed to the shaft B. Sketch the
arrangement and find the number of teeth on
internal gear G assuming that all gears have
the same module. If the shaft A rotates at 110
r.p.m., find the speed of shaft B.

The spindle of a screw jack has single start
square thread with an outside diameter of
45mm and a pitch of 10mm. The spindle moves
in a fixed nut. The load is cdrried on a swivel
head but is-not free to rotate. The bearing
surface of  the swivel head has a mean
diameter of 60mm. The co-efficient of friction
between the nut and screw is 0.12 and that
between the swivel head and the spindle is
0.10. Calculaté the'load which can be raised by
efforts of 100N each applied at the end of two
Jevers each of effective length of 350mm. Also

{determine the velocity ratio and the efficiency
“of the lifting arrangement.

Or
Explain about:
(i) Types of Flat Belt drives.

(i)  Single Plate Clutch.
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