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Fifth Semester B.E. Degree Examin#6t%rYune/July 2023
Dvnamics of MachinesDynamics of Mgcih,hes

Time: 3 hrs. pffi Max. Marks: 100

Note: Answer any FIVEfull questions, chohq.i..fig,ONEfull questionfM*ach module.
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a. Define the following with neat sketcheq:
(i) Two force *.irb.. ffi;# ,#-
(ii) Three force member ,- ,u *'' .i',
(iii) Two force and a torqqe$ffinber @'o (06 Marks)

b. The Fig.Ql(b) below sq_q..]vi.a:siider crank mechanisql d force of F: 3000 N is applied on
the slider. Determine vd-r,.i s forces on each mem$q.,*nd also the driving torque Tz on the

,'r,' "i:.,! V .::;it-;rntr#.ti Se"",'rr*hr'*. {#i$Ql(b) ';-f$=F
OA = 100 mm, AB = 300 tptU-. ,q (14 Marks)

'' "t 'ttt 
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,..-,,,, OR ,rrrr6'*'roi 1,,,,.j,,;,0
.2 a. State and explain D-Ab-dert's principle. ,. . .,".".fur (04 Marks)

b. The connecting rod of i gisoline engine ir" jW mm tong between its centres. It has a mass of
l5 kg and mass nopm€nt of inertia of 706ffftflmm2. The ce.ptre bf gravity is at 200 mm from
its small end cenE'€=Determine the dSardt-nffal equivalent &ro mass system of the connecting
rod if one of tire'.ri[ss is located atthe'E all end centre. , ::q 

(16 Marks)

''ilt""r+" A
i'{l*l,. I /ty /

]. :=..:.=:r*' (04 Marks)
A, B, C and d in ttris order along its axis. The mass A

rod if one of tfus ss is located at,thp.Biliall end centre. * '" (16 Marks)

ri 'r' ;"tt-..= MOdule-2
3 a. !.q1a1ffi,: u* dynamicfiu{u$'t"s._ .1b. A shh#tchrries four rotati

OR
An air compressor hasifour vertical cylind,ers 1,2,3 and,4 in line and driving cranks at 90o

intervals reach their upp$rmost positions in this order. The cranks are of 150 mm radius. The

connecting rods_5'00 mm long and the cylinder centre line 400 mm apart. The mass of the
reciprocating pdffij:"for each cylinder is 22.5 kg and speed of rotation is 400 rpm. Show that

there are no otit-.of balance primary or secondary forces and determine the corresponding
couples, lndieating the position of No.l crank for maximum values. The control plane of the

may,be assumed concqoti&tih at a radius gt--{?0 mnL B at 150 mrq C at 140 mm and D at

,'1,8O mm. The masses.gf A,C, D are Fk&"10 kg and 8 kg respectively. The planes of
"rievolution of A a{d}B are 150 mm apart and of B and C are 180 mm apart, The angle,."."rieVolution of A alidpQ are 150 mm ap'6ii:and of B and C are 180 mm apart. The angle

t*'. trbet*een A and C is 9O; If the shaft is ifl complete dynamic balance, determine:
(i) The angJes,rt6Htween the radi,iofq, B and D
(ir) The diit?ince between theffia4res of revolution of C and D
(iii) The' s B. (16 Marks)

machins"m.ay be taken as reference plane.
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Module-3 a. r

Turningmomentcuryeforone,.uoffi*,,1ticy1inder.Engt.neaboveandbeIowltneot
mean resisting torque are given by -0.32, +4'06, -2'71,+ i^^116' 

+2'32' -3'74' +2'71

and-2.45 sq.cm. The vertical and horizontal scales ara]*i$= ooooo kgcm, and 1 cm :24"

respectively. fn" fluctuation of speed is limited to *fiJpo'of mean speed whl9h is 250 rpm'
.,.ti froop St.rr. in rim material is tlmlted to 56 kghffi2'. Neglecting effect of boss and arms

determine suitable diameter and cross section of-flywheel rim. Density of rim material is

O.OOliigtcm3. Assume width of rim equal to.{ times its thickness' (20 Marks)
s

ORI*",* ., 
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Define following: '6a.

b.

(r) Sensitiveness (ii) Effort""" (iii) Stability

iiv) Isochronism 1v)Sou.,,tro1ling force 
.,,,.,,," , (10 Marks)

In an engine governor of the p.qd,gtqfp., the upper a:9low'ei={iins are 200 mm and 250 mm

refictiierv ina *. pir;t;d$W axis of rotitio.r. rne ma$sof sleeve ii ls kql f^11t:-:l
eachball is 2 kg "*int tt6+bihe sleere together'yrlh*l!" resistance of operating gear is

.qruf to a load-of 2I IW.1=$h sleeve. If the ti*itiqs,ioclinations of the upper arms to the

vertical are 30o and 4S"rU&na t*i"g friction into qccount, range of speed on the governor'
u ' " (I0lllarks)

J"", Modure-4&."-*fit=" .....--ffi
7 a. Explain 1aw6 offition. ,1;: .|- . r , , (04 Marks)

;. Deiive up".,A-qtioo for frictional torquedercloqed.in a flat pivot bearing. (08 Marks)

;. a ,n"pffi;;;;;.r of collars in--tegtral with jt. The external diameter of the collar is

400,mln aiia tne shaft diamete-i'B=250 mm' If the iai#sity of pressure is 0'35 N/mm2

i;il46, u"A tr," coefficient o*,ffi"ii.o is 0.!5, estimai !.Power 
a!1opea whenthe-shaft

runs at 105 rpm carryrng a_loa$ o$ tSO kI.{ and n f collars req..n[ed- (08 Marks)
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8 a. Derive an expression ftffiatio of belt tensiOffi$ifr a flat belt d-ri1ze.*' (08 Marks)

b. A pulley is iriveg b5fla flat belt, the u*gihrnf'tup b.Tq 120'.r'f:fhe belt is 100 mm wide by

6 mm trri* aned&sity 1000 kg/m3.Lrfficisnt of fri&4.is.0.3 and maximum stress in

the belt is not ,,&c 
"iaZ 

rrrpulffith-e greatest power whiCh the belt can transmit and the

correspondinfrpted of the belt i (12 Marks)

'\ " r'i .,,]{',-..:ri P '' Module-S

6. fn6 tfiL a"!i. of nee;=&lespect 1o the$ertical of a two wheeler taking a turn. Given

i_*-Ui".O rriu.r of vetfupidwith its rideg,--2 
* 

g. moment of inertia of the engine flywheel

1ffi te-i ."-.rc{mf,e*ia of each roaU-*t..l 1 kgm2,-speed of engine flv wh99l 5-times

#iuut Jf road wtr#Jq:Y;a in the same direction height of c.g. of rider with vehicle 0.6 m,

2 wheeler spgedpO tmph, wheel radius 300 mn! radius of turn 50 m. (10 Marks)

: l' o*
l0 The followdg particulars rq{at6 to a symmetrical circular can operating a flat faced follower:

Least radius =-tO -rt,.tftt$radius:3.2 mm, distance between cam shaft centre and nose

centre equals 25 1n1d-Aa$le of action of cam equals 150' and cam shaft speed equals

600 rpm. Assuming tha*trere is no dwell between ascent and descent, determine the lift of
the vilve, the fl4tk, iadius and the acceleration and retardation of the follower at a point

where circuhffi#tnerges into circular flank. (20 Marks)
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