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I a. Define: (i) Link (ii) Kinc4attdpair (iii) Degree o,f-frdbdom (iv) Kinematic Chain

'' ;''1F (10 Marks)
b. What is kinematic pai€;'GLa$iify the kinemadc paffi(&'explain them. , (10 Marks)

OR
2 a. With neat sketchffilain Whitworth meclpiltffiand Oldham's coupling. (l0Marks)

b. Explain Ackdqnsn'steering mechanism w$#tidat sketch. (10 Marks)

Module-2
3 a. Explain-'anJ'"analyzethe inertia fo.r. bar mechptih. (l0Marks)

b. When a trank is 45o from the iEdiir dead centre on *l3p''tlown stroke, the effective steam
pressure on the piston of a,pVertical steam enffi'\is 2.5 bar. Thp- ,{iameter of the
cylinder = 0.75 m, stroka*ffi the piston : 0.50 d and length of conhecting rod = lm.
Determine the torque on the.crank shaft, if the engine runs at 350 rpm ana the mass of the
reciprocating parts is 200:l€. ,,, i (10 Marks)

-,.':::':::::-l:.:, l,,,rQR-""
4 a. Derive an expaiision for the ratio of belt'i"ensions. ,,,, 

"'="" (10 Marks)
b. Belt of 100 mm width and 10 mrttq{$ick is transmitting power at 1000 m/min. The net

driving tension is 1,8 times the $\s,[on on slack sider'Ift]he safe permissible stress is 2 MPa,
calculgffiltb maximum power thiflan be transmitffi 6t this speed. Assume the density of
lea*reras 1000 kg/m'. Also'q" u
(D ,*CHlculate the absglud&*daximum powgr thit can be transmitted by this belt and the

. .,.,, speed at which thib can be transmitte.d 1==

i;$1il 
Percentage iffi in power. 

. *"**, 
(r0 Marks)

Module-3
,iliilr. l1!' ,i!rEi-ilF_

5 a. Explain the birftlacing of several 6nas s rotating in the same plane. (10 Marks)
b. A shaft ca e-r hur masses A, B,t.rind D placed in parallel planes perpendicular to the shaft

axis and in this order along thershaft. The masses B and C are 40 kg, 28 kg and both are at

160 mm radius. While thqffises in planes A and D are at 200 mm radius. Angle between B

and C is 100", B and Aio$_1.190o, both angles being measured in the same sense. Planes A and
B are 250 mm apart, B arrd C are 500 mm apart. If the shaft is to be in complete balance,

determine:
(i) * Masses in planes A and D
(ii) Distance,:b. een plaries C and D
(iii) Angularrposition ofmass D.

Theory of Mrf;ibhines
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6 a. Explain balancing of reciprocating parts wittr neat;$&c*Ana ."prrssion. (10 Marks)

b. The piston's of a 4 cylinder vertical in line engffi<iach their upper most position at 90o

interval in order of their axial position. Pitch offtlinder = 0.35 m, crank radius :_0.72 
.m,

length of C.R : 0.42 m. The engine runs at,6€q.rBfli. If the reciprocatingSlarts of each engine

has a mass of 2.5 kg. Find the unbalanc$p.i,imary and secondary fopf$.and couples. Take

vertical plane of engine as reference plan8l.':1 (10 Marks)
....::
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7a.
b.

Define: (i) Controlling force
Each arm of a porter go
Each ball has a mass of 6 kg
200 mm when the

,rning power (iii) Isochr0nous governor (10 Marks)
mm long and is pivofbd''on the axis of the governor.

l$=i oR ,ii,. 
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8 a. Explain gy.o."ofi16gf6ct on Aeroplane. (10 Marks)

b. The motor of.,a,ftra*ine having a mass of 1000 kg and radius of gyration 300 mm rotates at

1550 rpm,,;ti'{q-c,,$wise when looking froq*JhU'bow. Determine the gyroscopic couple and its

effect on the ship in the following casep.

(D ffirilttre ship pitches witffi{#igular velocity of,l radlsec when the bow (i) rising
(ii)falling. ) 

rr

(ii) When the ship is speeding*atTO t *lt r and ta$e*,,*ffiht turn in a c!1@ar path of 200 m
radius. ..:k,,aq(iii) When the ship roF*_6t}'brtain instant, it [is.En angular velocity of 0.5 radlsec when

viewed fiom the sffi ' . 10 Marks)

Determine the minimum speed and $$aange of speed of governor. (10 Marks)
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,d.'the mass of sleeve is -18 kg. The radius of rotation of ball is
begins to lift and 250,.mm when the speed is maximum.
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Derive an exprcssio, for displacemen,|orelocity and acceleration of follower when the roller
is in contact with.straight flank. s\ (20 Marks)
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10 Draw..iiip..full size profile o.,f elCam which will give'alift of 38 mm to a follower carrying a

roller of2S mm diametp.r-'+if.h6 axis of the fo,l,lo#br is oflset by 18 mm to the right of theroller of25 mm diameteg The axis of the fo,llovlbr is oflset by 18 mm to the right of the

,rir$f tn" cam. Ascent;i1h; follower takgs place with S.H.M in 0.05 second followed by a

,;slf'Sod of rest 0.qlq5. dlcond. The follcwer by then descent with UARM dunng
r'*uf,'f,tZS second, thq.,ruag,9ffi*tion being 3/5 times retardatibn. The cam rotates in clockwise

" direction at a constant speed of 240 rplT and the base circle radius is 50 mm. (20 Marks)
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