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Fourth Semester B.E. Degree Examin'atiffi, June/July 2023
Theory of Ma_g(tiil!'bs

\F

Tirne: 3 hrs. 'it ' 
*. Max. Marks: 100

Note: Answer any FIVE full questions, ffiqfhg ONE full questionffiaw each module.
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(09 Marks)engine mechanism. ', **^.:*w*
c. State the laws of solid friction. ,..--',;:e 't",",, (05 Marks)

oR 1"":r fus-;'

4 a. Derive an expression for ffitio of belt tensigffi*"= di (10 Marks)

.:,:"1:,- :i

Explainfl-;E+e*b.rt'r principle. *f (06 Marks)
With ttrie he$ of velocity polyg,oq*.d;hd acceleration poffi explain the inertia forces on a

Ji. 
"r:

-.1' OR
Explain the balancing {p:multicylinder inline engines.

The pistons of a 4 cylihder vertical inline engine reach their uppermost position at 90 "

interval in order 6f,their axial position. Pitch of cylinder = 0.35 rn, Crank radius :0.12 m,

Length of C.gE0%2 m..The engine runs at 600 rpm. If the reciprocating parts of each

engine has a ritt'3b of 2.5 kg, find the unbalanced primary and secondary forces and couples.

Take central,plane of engine as reference plane.

(08 Marks)
Mechanism

(06 Marks)
(06 Marks)

(14 Marks)
(06 Marks)

(10 Marks)

a. Derive an expresslon tBfltbtto of belt tenstgffi * . " (10 Marks)

b. A line shaft is driven by an electric moto!.=t$rough an op&fuhett drive. The speed of the
motor is 1500 ry,g!.4,,qd the line shaft shouldtotate at 600 ffi#i, , he maximum linear speed at
which the belt,shbuld run is 1200 n/-fi,fiu. Determine the dffiiiAters of the pulleys when,

(r) ThiEkress ofbelt is ne$18 e . .\ '*

(il) ,, Tltickness ofbelt iq.il#-rfr . @
1iiq,-,1-,ihs% total slip is tak#dffi, considering t$$ress of belt. (10 Marks)

tu!.i-::'::. rallau i:;:::"::'"-''*" 
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a. Explain balancing of slhffirevolving o different planes. (10 Marks)

b. :',,':Alsha carries four'4raKses Mr, Mz, Mlk#]W'lvla attached to it. They all revolve in the same
,,:":,plane. The maggitudA of the mass€s Ve'6,5, 9 and 7.5 kg respectively. The C.G of the

masses are locat.Sd*'ht a radial diptfo:e of 100, 125, 150 and 75 mm from the axis of the

shaft. The-a?fular positions of.f[e, asses 60', 135" and 270' from M1. Determine the

position ahHUr{gnitude of mass'M$ at 250 mm radius to balance the system. (10 Marks)

6a.
b.
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(10 Marks)
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Define the terms : (i) Sensitiveness (ii) Stability .ry,rr,i,:,J (iii) Isocluonism
(iv) Effort (v) Power in eon$ection with governors (10 Marks)

A porter governor has all faces arms 300 mm long,'tlidfifper arms are pivoted on the axis of
rotation and lower arms are attached to the slee#'ei,$t=tdistance 35 mm from axis. The mass

of each ball is 7 kg and the load on the sleeveuiis-540 N. Determine the equilibrium speed for

the two extreme radii of 200 mm and 260 mn* rtit'iltion of governor ballq- (10 Marks)
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Explain with neat sketch the gyrosq.opic &"fect on a ship. dr (10 Marks)

A ship propelled by a turbine ich has a mass of'5000 kg and has a speed of
Jtu-

2100 rpm. the rotor has a ra4+ixsffif gyration of 0.5 m arid',,,ifiates in clockwise direction
yroscopic effect in the following conditions :when viewed from stern. Find thffiyroscopic ett-ect tn the tdllowmg condttrons :

(1) The ship runs at l_r*.d of 16 knots (1 knot: 1860 m/hr). It steers to the left in a
curve of60 m radiuq.

(i1) The ship pitctreg'ffiove and 6"below the,l-iQ.6$zontal position. The bow descends with

maximum v;togitylThe motion due to pitg,,lring is SHM and periodic time is 20 secs.

(iii) The ship6ffiiqlat a certain instant Q.,-s;*qrfbngular velocity of 0.03 radlsec clockwise
when vidwed from the stern. (10 Marks)

* *. ",." {,,,.rn, ",
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With n&ketch explain the typeg-ffillowers used- in c..ffi (06 Marks)

A vet*,lipl tpindle supplied witffiPlane horzontal factflt,iti lower end is actuated by a cam

keyed td'a uniformly rotating s$ffift, The spindle is.ra-$dthrough a distpnce of 30 mm in one

forrrfh remains at rest in.ondfourth- is lowereffih"Ene third and,rcftains at rest for thefourttr, remains at rest mr,ondfourth, is lowere{-in one third and.reiilains_at rest for the

remainder of a completqr,ekolution. Draw theftqlfile assuming th'e'Ieast radius of the cam

profile as 25 mm and that the spindle moy4s,lry.ifh uniform accel,,gration and retardation on

both during ascent and descent. Howey6t W.irg descent deceleration period is half the

acceleration period. The axis of the sp'intftb-passes tluoughSam axis. The cam rotates in

anticlockwise#Wtion. . 
-" rnss;' (14 Marks)

A cam;gif4 3 cm as minimurri&dius is rotatrng,c,]$blwise at a uniform speed of l2t

and hag:to- give the motion tb-t"h.p'&nife edge folloff-f as defined below :

(r) *frBllo*r 
to move *6-frWd through 3 cm duting 120" of cam rotation with SHM.

$r)d Dwell for next 66.T;fl" *+
lpl Follows to r its starting po$,@f,auring the next 90" withUARM.

rpm

ing period. .u

the maximum velocity and
(20 Marks)
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