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(a) State and prove Arnold Kennedy's theordm of three centrgs.
(b) What is instantaneous centre of rotation? How do you locate the number of

instantaneous centre in a mechanism?
(c) What is the Coriolis acceleration component? How is it determined?

OR
ll. Figure shows the mechanism of sewing needle box. For the given

configuration, find the velocity of needle fixed to slider D when crank OA
rotates at 40 radis.

fAll dimensrons rn mm)

l.

1 00)

(6)

{6)

(8)

(20)

(20)

v

II I. use the following data in drawing profile of a cam in which a knife edged
follower is raised with unifonn acceleration and deceleration and is lowered
with SHM : Least radius of cam = 60 mm; Lift of follower : 45 mm;
Angle of ascent : 60 o; Angle of dwell between ascent and descent: 40oi
Angle of descent : 75o. If the cam rotates at 180 rpm, determine maximum
velocity and acceleration during ascent and desceht.

OR
Draw the profile of cam if the ascent and descent both take place with sHM
for the following data of an oscillating roller f<rllower :

Minimum radius of cam :44 mm; Diameter of roller = 14 mm; Length of
follower arrn = 40 mm; Distance of fulcrum centre from cam centre: 50 mm;
Angle of ascent :75"; Angle ofdwell for follower in the highest position = 60";
Angle of descent: 105"; Angle of oscilration of foilower:2go. 
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What are centrifugal governors? How do they difler fi-onr inerlia governors?

Explairr the follorving :

(i) Stability and lrunting of governor.
(ii) Controlling force of a governor.
(iii) lsochronisnr.

OR
The arms of a Hartnell governorare of equal length. When the sleeve is in
tlre nid position, the nrasses rotate in a eircle rvith diarneter of 150 mrn (the
arnrs are vertical in the mid-position). Neglecting frictiorr, the equilibriunr
speed for this positiolr is 360 rprn. Maxinrunr sleeve rnovellrerrt is 30 rnnr.
The sleeve nrass is 5 kg and fr"iction at sleeve is 35 N.

Assuming polver of governor" is sufficient to overconre frictiot'r by lo/o

change of speed on each side of mid-position, find (neglecting obliquity
effect of anns), the (i) mass of each rotating ball; {ii) spring stiffiress; (iii)
initial cornpression of spri4g.

N

Make a comparison of cycloidal and involute tootlr foluts.
What do you rnearr try undercutting of gears?

State arrd derive larv of gearing.
OR

Figure sltows a gear train in which gears D-E and F-C are cornpound gears.

D gears witlr A and B; E gears with F; and C gears with C. The numbers of
teetlr on each gears are A = 60, B = 120. C = 135. D = 30, E = 75, F = 30,
G = 60. lf the rvlreel A is fixed and the ann l'nakes 20 revolutions clockwise,
find the revolutiorrs of B and C. If the arnr is applied a turning moment of
I kN.nr, deternrine the turning moment'on the slraft supporting the rvheelC.

What is a clutch? Explain r,vith neat sketches the rvorking of any two types
of clutches.
A differential band brake has a drunr r,vith diameter of 800 mrrr. Tlre trvo
ends of the band are fixed to the pins on tlre opposite sides of fulcrunr of the
lever at distances of 40 rnrn and 200 mm from fulcrunr. The angle of contact
is 270" and coefficierrt of friction is 0.2, Detenttine the braking torque rvhen
a force of 600 N is applied to the lever at a distance of 800 mm fronr
fulcrunr.

OR
An open belt drive system connects two parallel shafts 4 rn a,paft. The

dianreter of large pulley is 1.2 m and that of sntaller pulley is 0.8 m. The
initial terrsion in the belt before starting is 2 kN. The r.vidth and thickness are

Il0 mm and l2 mnr respectively. Coefficientof fi'ictiorr is 0.35 and nrass of
belt is 1.452 kg/m length. Taking centrifugal tensiott into accouttt,
determine the maximum polver transnritted and speed in r.p.m. of the
pulleys.
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