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Time : Three hours | \\ Maximum : 100 marks
\ Answer ALL questions.

PART A — (10 x 2 = 20 marks)

{

1. Differentiate between machine and mechanism.

2. Define transmission angle and its significance.
s

3. What is Corioli’s component of acceleration?

4. Define rubbing velocity at a pin joint. What will be the
rubbing velocity at pin joint when the two links move in
the same and opposite directions?

5. State the basic requirements for high speed cams.
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11.

Define pitch curve of the cam.

What is reverted gear train? List out the applications of
reverted gear train.

Define pressure angle in gears and explain the effect of
different pressure angle. "

Diagrammatically represmt”the\‘forces acting on a body
when it slides either up or down on an inclined plane
without considering the effect offriction.

List out any four desirable characteristics of brake lining
material.

PART B — (5 16 =80 marks)

(a) (). Determine the mobility (Degrees of freedom) of
the mechanism shown in fig (1) and (2) using

. the Kulzbach mobility criterion and classify

them. ®)
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(i)

M

(i)

Fig 2)'

Explain the\vérious inversions of a four bar
kinematic chain. K ®)
NS

Ident{& ‘the kinematic chains to which the
following mechanismg belong :

Hookes joint
Indéxi.pg mechanism
Eilipticaﬂ trammels, 6)

In a Whitworth  quick return  motion
mecharism, the distance between the fixed
centers is 50 mm and the length of the driving
crank is 75 mm. The length of the slotted lever
is 150 mm and the length of the connecting rod
is 135 mm. Find the ratio of the time of cutting
stroke to the time of return stroke and also the
effective stroke, (10)
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mechanism are shown below :
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The crank P,A-has an angular velocity of 10 rad/sec

and angular acceleration of 20 rad/sec?, both

clockwise. Determine the angular velocity and
B and AB and the

(18)

angular accelerations of P,
velocity-and acceleration of joint B,

Or

® The craﬁk of a slider crank mechanism rotate:
clockwise at a constant speed of 300 rpm. The cranl]
d the connecting rod is 600 mm long

is 150 mm an
ion of th

Determine the linear velocity and accelerat;
midpoint of the connecting rod and the angula
velocity and angular acceleration of the connecting

rod, at a crank angle of 45° from inner dead centr
[¢1
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position.
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13.

(@)

(b}

A cam drives a flat reciprocating follower in th
following manner:

@

(i)

During first 120° rotation of the cam, followe
moves outwards through a distance of 20 m
with simple harmonic motion. The followe
dwells during next.30° of the cam rotation.

During next 120°, tﬂe follower moves inward
with simple harmonic motion. The followe
dwells for the next 90° of cam rotation. Tk
minimum radius of the cam is 25 mm. dra:
the profile of the cam. (1

Or

In''a symmetrical tangent cam operating a rolle

follower, the least radius of the cam is 30 mm an

roller radius is 17.5. The angle of ascent is 75 an
the total liftis 17.5 mm. The speed of the cam sha
is 600 rpm. Calculate

@

Gi)

The principal dimensions of the cam.

The accelerations of the follower at th
beginning of the lift, where straight flan
merges into the circular nose and at the ape
of the circular nose. Assume that there is n
dwell between ascent and descent. (1

' K 448
5
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Describe the advantages and applications of
helical, bevel and worm gears. (6)

In an epicyclic gear train, the sum gear A and
the planet gear B are having 36 and 45 teeth
respectively. If the arm rotates at 150 rpm
counter clockwise about center of A which is
fixed, determine speed of gear B. If the arm is
locked and gear A rétates at 300 rpm what is
the speed of gear Ii'.’ ' (10)

. /

{ Or

() A pair of involute spur geaks with 16° pressure angle
and pitch of module 6 mm is\in mesh. The number of
teeth in pinion is 16 and its rotational speed is
240 rpm. The gear ratio is 1.75. In order to avoid the
interference, detexmine :

®
)

(i)

15. (@) @

addenda on pinion and wheel
length of path of contact

maximum velocity of sliding on either side of
pitch point. (18)
A square threaded bolt of root diameter 22.5
mm and pitch 5 mm is tightened by screwing a
nut whose mean diameter of bearing surface is
50 mm. If the coefficient of friction between
nut and bolt is 0.1 and nut and bearing surface
is 0,16, determine the force required at the end
of spanner 500 mm long when the load on the
bolt is 10 kN. ®
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A leather faced conical clutch has a cone
angle of 80°. If the intensity of pressure
between the contact surfaces is limited to
0.35 N/mm? and the breadth of the conical
surface is not to exceed of the mean radius.
Determine the dimensions of the contact
surfaces to transmit 22.5 kW at 2000 rpm.
Assume uniform wear rateand z =0.15. (8)
/

Or
A band brake acts on the 3/4th of
circumference 6f a druln of 450 mm diameter
which is keyed to the shaft. The band brake
providés a braking torque of 225 N-m. One end
of the'band is attached to a fulcrum pin of the
lever and the other end to a pin 100 mm from
the fulerym, If the operating force is applied at
500 mm from the fulerum and the coefficient of

friction is 0.25, find the operating force when
the drum rotates in anticlockwise direction. (8)

Determine the width of a 9.75 mm thick
leather belt required to transmit 15 kW from a
motor running at 900 rpm. The diameter of the
driving pulley is 300 mm. The driven pulley
runs at 30§ rpm and the distance between the
centers-of two pulleys is 3 m. The density of
the leather can be taken as 1000 kg/mm?®. Take
# = 0.3 and maximum allowable ghear in the

leather is 2.5 MPa and the drive is open type.
®





