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.' JAWAHARLAL NEHRU TECHNOLOGICAL UMVERSITY HYDERABAD
B.Tech II Year II Semester Examinations, December - 2019

DYNAMICS OF MACHINERY

Time: 3 Hours 
(Mechanical Bngineering)

Max. Marks:75
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i'o'ii'"iNote: ftisquuiti.inpap.ffiorit4nstwoparts,A.andB i"...f i t , i, .. i...ii ..\r..--..,,, i i 1..-.../'

Part A is'compul-#i:y which carries 25 marks. answiii ail questionr il i'u.t a.
Part B consists of 5 'Llnits. Ansr.ver any one full question from each unit.
Each question carries l0 rnarks and may have a, b, c as sub questions.
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PART- A

W-hatis.tolling m'o.-tiop of a ship?'"What.is the gyroscopic effect on'"ships during lol..lirr!!.^.,

State the condition for static equilibrium of a three-force body. t3]

ph,ati_s $elf lockinsiirt bfakes? Explain qifh an ex{mpile.-_ ..i l= ,,; i ,.; [3J,-.*i i_ ="j
WJryisecondary unUaianced forcbs..arb riot consi"dered in...balancfirg.ioi single cyiindbi i

Define the coefficient of fluctuation of speed. t2)
What is meant by equivalent dynarnical systern? Write down the conditions to determine
the equivalent dynamical system t3l

reciprocating engines?
Define sensitivity and isoelrronism of governors.
Write down the Dunkerley's formula to find natural frequency of a beam with several
point loads. Also mention the limitation of the formula. l2l
What is node on a shaft with rotors? How many nodes lie on the shaft with three rotors?

t2)
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PART-B

,:e ',:..

r:I ,i i .:
'. .....-.t i t'.

i ':

i.i

i'i:i
?'",,1 i......,. 

j
i ,ii 'i

J.

(50 Markq)
The moment of inertia of a pair of locornotive driving wheels with the axle is 200 kg.m'.
The distance between the wheel centres is 1.6 rnand the diameter of the wheel treads is
1.8 m. Due to defective ballasting, one wheel falls by 5 mm and rises again in a total time
ofQ.l2-seconds whilerthe,locomofive travels on a level,traqk at 12q-kU/h.-Assuming-that"*-".,

iheiaisplacenent..uf,the wheel takes.plaoe with si.itrple-haimonic niotionr...detenni#"thd ..--i
gyilScofic couple'ilroduced and'th6 ieaction betwdefl the wheei'ahdi rail due to"tliiS 'i

couple. [10]
OR

Determine the couple T2 acting on the link 2 to maintain the static equilibrium of the
.slider crank mechanism subjected to lorces as shown in Figure 1. The link lengths are
,_{B;}O0mrn, BC=455nrm, BE:175mm. -., ,- ., i... i i.. 
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4. The. crank-pin circle I'adius of a horizontal engine is 300 rnm. The mass of thereciprocating parts is 250 ltg. when the cra,l< has travell.o ioo li",""i.ii.c., thedifference between the rlrivirg and trre back pressures is 0.35 N;;*r:d;;;;ting rodlength between ce,tres is 2 ir ancl the cylinder bore is Loo,rr*. lf the engine runs at3,0b rip'm' and if rhe eflecr or piston .J011r.,"r,,,r"*i*r.o'. ga]curale; a) rhrust on.sjde 
.walls:of the cyri'der. b) rr*usr i,', rt',.:"on,.,e.tirg.oo,'riirngi,i.r ror". o#rn. crank_pin; ,..

d) turning mornent on the crank shaft and'e) Th.uri'or'*"i" u.".irs;""rrn;'l,lrft rrr"o.
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[10]OR
5. The ttrrning-molnent cliagram of a four-stroke engine is assumed to be represented byfourtriangles, trre areas of wrrich fi-orn trre Iine of zJt"op,=r.r." u."Suctipn slroke :440 n,,n21Bclorv zer.o line) :

compression ,rrok.-:'rJoo ,,#is;;;#1" ri,e)'l , i, , , . :. ,,, . .
txpansion stroke :7}})lnrn'latroye zero line) i i ; :. .i i^",.
Exhaust stroke :660,.,r,r, 1B.lo* zero line)
Each mm2 of area represents 3 xr" "r .r".gy. If the resisting torque is uniform,determine the mass of the rirn of a flvwheeJ l" 6o in. .p*a betr.ieen 2l g and 222 rpmwhen the mean radius of the rim is to be 1.25 m.t ..J trt. 

I I 0]

ThE sheft of a collar-thrust bcaring rotates ar 
]00.rnm,a1d carries un .raitr,.rst of l .' .,.The outer and the ittnef dialttcters"ol'the bearing ura +to ;, and 2g0 mm respectively,If ,.,

the power lost in friction is ttot to exceed s kw, detennine the coefficient of fi.iction ofthe lubricant of the bcari,g. 
^^ 
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A motorruns at 1200 rpm is fitted *,lnt.u*te drum of diameter 500mm. The springbalance readings are r50N and 80N. Th-e diameter of ure ;;ffi;;;;:h'rn" ,oror"

ln,1n.-o'o1andnowet.ol.iltctitolot].
The mass of each ?"'l:-ta Proell goverror is 7.5 kg ura ,n" load on the r".u" i, ao*ilgl 

''
Each of the anns is 300 nr,r ton[' rne 

lpRer arms are pivoted on the axis of rotationwhereas the lorver arlrs are pivoied to links of 40 mm fiorn the axis of rotation. l-heextensions of the lower arnrs to whicir the balls are attached are 100 mm long and areparallel to the goverllor axis at the minimum radius. Determine the equilibrium speedsgjqpsponding 1o exlrerne r.adii ol lg0 rnrn and 240 mm;
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#*; ;;; .haft at **rioi*,, ,;il,"|l'150 rnm and 200,, r'esr)ecri'er1. The pra,es rn wrii.n flr" ;;;; ;;;; spaced at500 mm apart and trre rnagnitucre of trre masse,s B, c and D are 9 kg, 5 kg and 4 kgrespectively' Find the reqLriiecl mass A aro tlre ."irriu.-r;;"r settings of the four massesso that the shaft shall be in contplete balance.
./'"'..; . 
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A s1r4ft.50 mm cliamej*l.,ulr,l,3j]^long'is sirnply s,Lppo:tei at the *a, lraicarriesirr."ur -jIoadsiof"r000 N,'t soo N. a,c1 ZSO X"at r.rr,'z"rilJ,,,'d ti",; ;;;r=ril ***0"n-. *0. ,,..

Young's modurr-rs ror srrart rnateriar is 200 GNi;rr; nra the naturar fi.equency oftransl,erse vibratio, of trie srralt. 
trrv rrqluror ""ru 

[ro]
A torsional systern is sforvl ir.,ligLrrezltrro or" frequencies of torsional vibrations and
lhq pgqilions of rhc rroiles. C = g4 i I0e N/nr..
i;; r 'Iv'I)1rrr ilo]
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