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Time: 3 hrs.

Note: 1-4n steer any FIVE full questions,
2.Use of drawn of graph sheets is
3.fuIissing data flssume

la.
b.

c.

.., Max. Marks:100
;':ri:i:i:;i .

g at least fWO quistions from each pafi.

for the static equilibr'W Take AB = 70 mrn, Bofr# 150 mm, BD = I
mrn, ZABC = 90-:::. Aho determine the forces at'pinpoints A, B and C.
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(14 Marks)

)
€. It required 6 l$nf bf energy per mm' of sheared area. The
The rpm of thq flywheel varies from 320 to 280. If the radiuspunSih has a stroke of lQ ?nfr. The rpm of !fu.flywheel varies from 320 to 280. If the radius

,of dyration of flywheql *s I r4 find (i)-,,'ffi81")ower of the motor and (ii) mass of the fly

;::fl.
Derive an eq#rtiSiftt calculate t trifugal tension in a flat belt drive. (06 Marks)

Power is traS$tqitted by an opeffi drive from a pulley 0.3 m diameter running at 600 rpm

to a pullef e..,5% diameter, angi'&otlap on smaller pulley = 160". The belt is on the point of
slipping wh0n 2 kW is bEin$ transmitted, coefficient of friction is 0.25. It is desired to

What is the ffinction of a fl
holes in a plate of 30 mm thickness

increase the power to betransmitted. State which of the following methods suggested would
be more effective.
(r) Increase in initi,gl fEnsion in the belt by 10%.
(ii) Increase in'c.eefficient of frictionby l0% with the application of suitable dressing to

the belt. .

(iii) ,q,ho cahffiaie the percentage increase in power in each case. (14 Marks)
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A shaft carries four masses A, B, C and D which are placg.d'=idlarallel planes perpendicular

to the longitudinal axis. The unbalanced masses at plaad$$-and C are 3.6 Kg and 2.5 Kg

respectively and both are assumed to be concentratedaffirfiius of 25 mm while the masses

in planes A and D are both at radius of 40 -tn. qh.iry"gle between the planes B and C is

100" and that between B and A is 190', both ffiieo being measured in counter clockwise

direction from the plane B. The planes contqi#E A and B are 250 mm apart and these

containing B and C are 500 mm. If the sh4p is tffbe completely balanced determine

(r) Masses at the planes A and D.
(i1) The distance between the plztr#C and D. 

"(iii) The angular position of t$...ma$s D. (20 Marks)
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i.PART - BPAR _ I,
The pistons of a 4 cylindqfu &l inline engine reacliu'fieir uppermost position at 90"

interval in order of their axiaiffiosition. Pitch of cylindef: 0.35 r4 Crank radius : 0.12 m,

Length of CR = 0.42 ffi engine runs at

of eacSl}*$is 7 kg and the load.o-$ffi sleeve is 540 N. DeJermine the equilibri

{rff1]" ,*,u.'1,. .,.., fu,i= -

In a four str,ok{"petrol enginerthbdank angle is 4' after TDC. When the suction valve

5

6

7

Length of CR = 0.42 dftT"h. engine runs at 60,0'W{m. If the reciprocating parts of each

.ngir. has a mass offfi|ffi furd the unbalancedffikhary and secondary forces and couples.
(20 Marks)

a. Write short no€: dontrolling force curve rqith respect to governors. (06 Marks)
, - - i; ;*.i it-ssfl

b. A porter gp{reffbf has all four arms 30O"ffi"'long, the upper arnx are pivoted on the axis of
rotation.ffi]p-\ver arms are attached tqJhe sleeve at a distance 35 mm from axis. The mass

Take central planq*offfiine as reference plane. .. 
-*

l..re
- ,o ^ :

of eac$balf ir Z t g and the load on tlge sleeve is 540 N. DeJermine the equilibrium speed for

the t*p.lpxiieme radii of 200 mmdfra 200 mm of rotatiffigovernor balls. (14 Marks)q: ,\ry,;'
a. Derive an expression for tbs gfroscopic couple. e=r;$' (06 Marks)

b. A disc weighing 50 N ad':of diameter 300 ilounted on or{$,lwegr!, of a arm of length

600 mm, the other enffiffim is fxed to ro[ateiiila universal bearingl The disc spins at 300

rpm clockwise looking-ftom universal bg*J-qg,and the axis of..,qpin is horizontal. Determine

angular speed oferec6ssion of the Ot:: qryut which 
"Tji.,,,,ry 

the process.",r,l;t#l[:j
f'

id -..,,, .,&4rr=,:1 lqUL '::::'

opens m#,{O' after BDC. Wfr@ne suction valver6uloiis.-The lift is 10 mm, the nose radius

11 2.5.ffi-and the least rafffiffithe cam 20 mm."Th€ shaft rotates at 600 rpm. The cam is of
the cffidular type with a nose and flanks while the follower is flat faced. Determine

thedtnaximurn velocitffiffiimum acceleration and retardation of the valve. What is the.1he*tnaximurnielocitflffiimum acceleration and retardation of the valve. What is the

=i. nimum force exested $V the springs frS*pvercome the inertia of moving parts weighing

,:*1250 gm. .{ " " " (20 Marks)
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