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mm from rD:'ar-rd A respectively.' The distance between them being 500 mm. Find the

balancing ma$'Ses and their angu,lar position, if they are placed at a radius of 100 mm.
(14 Marks)

'. oR
a. What is "primary balancing" and o'secondary balancing" as applied to balancing of

reciprocating mafisg,$.? (04 Marks)

b. The pistonJof.Ar,a-iylinder vertical inline engine reach their uppermost position at 90'
interval in ordei of their axial position. Pitch of cylinder : 0.35 m, crank radius : 0.12 m,

length ofponrtecting rod = 0.42 m. The enghe runs at 600 rpm. If the reciprocating parts of
each enginr*,has a mass of 2.5 kg. Find the unbalanced primary and secondary forces and
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couplg,wfake central plane of engine as reference plane:
^/ lof2
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Fifth Semester B.E. Degree Examifiahon, Feb./Mar.2022

Dynamics of,,[Ula€hines. .n,,,
Time: 3 hrs. 1tl{.;[:. ,,'ryN[ax. Marks:S0

.{_-" ".

Note: Answer any FIVE full questions,,#,!;W&rg ONE fuL question frdnf*''each module.

Module-l
I a. What is point of concurrency? ffi,.|airiequilibrium with respecl to four force member.

".,;,,.,,!!li'!I 
',.,'.^"u,,, (06 Marks)

b. For the mechanism shown'ialnig.Ql(b), find the required input torque for the static
equilibrium. The lengthq:,Q.Aiaiid AB are 250 mm ant 0SO mm respectively and force is

OR

2 a. Explain the following terms with respect to I.C. urgin"'

b. The crank and corurecting rod of a vertical""single cylinder gas engine running at 1800 rpm
are 60 mm and 240:rnm respectively..,Tshe'diameter of the piston is 80 mm and the mass of
the reciprocating,parts is 1.2 kg. At 1 point during the power stroke, when the piston has

moved 20 mrn from the top dead crfui& position, the-pressure on the piston is 800 kN/m'.
Determinrer;,i)\et force on the piston, ii) Thrust in the-0onnecting rod, iii) Thrust on the

"0"',1f,, 
*derwaus, iv),,,..,!Jt u::":":-:ichrsrabove values arezero. (12Marks)

,:" . ^ ,"11': 
;""'1 Modulq2'- ' 

.3 a. _WI,, is balancing of rotatiqg parts necessa,s'ffihigh speed engine? (02 Marks)

b"'qlff"shaft carries fou#llrrf5sses A, B, C uh'dl:!D arc 200 kg, 300 kg, 240 kg and 360 kg
r:;:::::':riespectively, revgttt{ngi"at radii 90 mm",,,70 mm, 100 mm and 120 mm respectively, The

' distance from the plane A are 270 mm, 420 mm and 720 mm. Angle between the crank A
. and B is 45',,B..ffiid C is 75 ", C and D iS 130', Balancing masses are placed 120 mm and 100

(12 Marks)
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Module-3 ". ':r

Tuming moment curve for one revolution of a multi-cylider engine above and below line of

mean resisting torque are given by -0.32, +4-06i 17"1, +3.29, -3.16, +2.32, -3.74, +2'71

and -2.45 rq"*. ihe vertical and horizontal sdii.tss are I cm = 60000 kgcm and I cm :24"

respectively. The fluctuation of speed is limitrpfl.io"+l.ryo of mean speq.4,:N,,,!J9h is 250 rpm.

The hoop ,t 
"r, 

in rim material ii tlmitep,,t6'd$b kg/cm2. Neglecting !trect of boss and arms

determine suitable diameter and cross ri$o n of flywheel rim. Derfdffi of rim material is

0.0072 kg/cm3. Assume width ofrim4e l to 4 times its thickness. I

"

,l 
.zu 'rul OR .,.,,,", "

a. Explain following: (i) Sensitivqpgsd (ii) Stability of govemoi. (04 Marks)

b. In an engine governor of the poiittEr type, the upper and*low€r anns are 200 mm and 250 mm

respectiiely and are pivopg,ih it" axis of rotatign. Jhyllmass 
of sleeve is 15 kg, the mass of

each ball is Z tg and Stl,,qi& of the sleeve togetheilwith the resistance of operating gear is

equal to a load of 25 Ifqif the sleeve. If the limiting'inclinations of the upper arms to the

vertical are 30o 
-q$?,qlo, 

frnd taking friction in4o ddcount, range of speed on the governor.
.,,',,wri ,,";i' .,..,. ,,,,,, (12 Marks)

(16 Marks)

(04 Marks)

(06 Marks)

(10 Marks)

a.

b.

c.
Derive,4lir,ryation for frictional torque.developed in a flat pivot bearing. (06 Marks)

A shag,.-lr# a number of collars integrat with it. The exiiirnal diameter of the collar is

400 md'and the shaft diametei''iii2i0 mm. lf the inffiity of pressqre is 0.35 N/rnm2

(uniform), and the coefficient of,friction is 0.05, estihate the power abq,q,Lhgd when the shaft

., ::

Enumerata'I$pS of friction.
Modrxlt.4

runs at 105 rpm carrying a,,,16,,Qd of 150 kN and nurllbef of collars requ'id.,'

i::.-.,::, 
OR,,,., 

,i ,,,,, 
,, ,lt

interms of angle of heel. Also find the angle of heel.

,,. oR

a. Derive an expressiot ffii centrifugal tensionin the belt. 
. - -d- 

,r- (04 Marks)

b. A pulley is driven by a flat belt, th^e angle of lap being 120o. Ihe belt is 100 mm wide by

6 mm ttrick and.den.ity 1OOO telml*if.#beffrcient of friction.ii 0.3 and maximum stress in

the belt is not io 
"*.""4 

2 MPa, find.tfre greatest power wfiich the belt can transmit and the

corresponding speed of the belt. (l2l\Iarks)

tr.u.g,.n,,'ri" ,,riil lilifi MOdUle-S
Wit$,usiial notations deg.i+*'"# equation C =**HYp. . I ^. 

(06 Marks)

-,Eacfl'road 
wheel of *i-b;1&1e has a momefif5f ,.r".t^rl 9f Z ks,{, The rotating parts of the

,,-'lii-ll'[ine ofthe motordfilB has the momenti'of ihertia of 0.2 kg *'. The speed of the engine is

'n,r":r's times the speed|tif,,th:ti wheel and is in.the same sense. The mass of the motor cycle with
' rider is 200kg and its c-g is 500rym ab9ve ground level. The diameter of the wheel is

500mm. The mbtor cycle is travellirig,at l5m/sec on a curve of 30m radius. Determine:

i) Gyro cotiiiIg ii) Centrifugal idiuple iii) Overtuming couple and balancing couple

The following data relate to a symmetrical circular cam operating on flat faced follower.
Least radius equals,,25irrn, nose radius equals 8mm, lift of the valve equals 10mm, angle of
action of cam =,Jd:0b. 

Cam qhaft speed = 1000 rpm. Determine: i) flank radius

ii) maximum Vti,l{$hity iii) maximum acceleration and iv) maximum retardation. (16 Marks)
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