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Exam No:
GANPAT UNIVERSITY

B. TECH SEiv{- iV fVTECHATRONICS EI{GG.)
CBCS REGULAR EXAMINATION - APRIL/JUNE - 2017

2n{C4O2 DYI{AMICS OF MACHINES
TIME:3 HRS TOTAL MARKS: 60

Instructions: (l ) This Question paper has two sections. Atlempt each seqtion in separate answer book.
(2) Figures on right indicate marks.
{3) Be precise and to the point in answering the descriptlve questions.

SECTION: I
Atfempt the following.
Explain the method balancing of several masses rotating in different planes.
A, B, C and D are four masses canied by a rotating shaft at radii I 10, 140, 210 and 160 mm
respectively. The planes in which the masses revolve are spaced 700 mm apart and the masses
of B, C and D are 12 Kg, 7 Kg and 5 Kg respectively, Find the ,required mass A and the
relative angular positions of the four masses so that the shaft is in cornplete balance.

OR
Q.l Attempt the following.
(A) Explain partial balancing of reciprocating engine.
(B) A six cylinder four stroke in line reciprocating engine has a firing order I -4-5-2-3-6. The

firing takes place with equal angular interval. The mass of reciprocating parts per cylinder is 3
Kg. The length of crank and connecting road are 50 mm & 200 mm respectively. The
cylinders are spaced at 300 mm pitch. If the engine run at 1000 rpm. Determine:- (i) the
unbalanced primary & Secondary forces, if any and (ii) the maximum value of unbatanced
primary and secondary couples with reference to central plane of engine and position of crank
no. I at which these maximum value occur.

Attempt the following.
Define vibration. Explain phenomena of vibration & enlist cause of vibration with advantage
& disadvantages.
Find the natural frequency of a system as shown in Figure - l. Take K = 1000 Nim, M: l0
Kg, tn =2K9, 11 = 30 mm and 12= 50 mm.

Figure - I
OR

Attempt the following.
Enlist and explain the stages of kinematic synthesis.
Synthesize a lour bar linkage using Freudenstein's equation to generate the function y : xl5
for the interval I < x I 4. The input crank is to start from 0z : 30' and is to have a range of
90". Take three accuracy points. Take output crank angle from 0 to 90'.

Attempt any TWO. (10)
Derive the equation for the natural frequency of vibratory system using the Rayleigh's
Method.
Explain intemal balancing and external balancing with neat sketch.
Explain the sketches the fypes of motion that follower can move.

Q.1
(A)
(B)

(03)
(07)

(03)
(07)

(0s)

(0s)

Q.2
(A)

(B)

Q.2
(A)
(B)

Q.3
(A)

(B)
(c)

{0s)
(0s)
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Q.4
(A)
(B)

SECTIONi II
AttemPt'the foiiowing'
bxplain basic terms uJed for gyroscoprc with proper di19ra1'

A turbine rotor of a ship rotates at 2500 t;; il iCW ai-ttttion when seen from the aft (stern)

and has totar mass ##;;r;;;i;;;fi; K;;n, il. ship pitches with sHM through an

angle of t4" and *".vri. time is of.3.0 r... l* i"t'ti.t't direction will be the bow tends to turn'

while ship falling froni tl''t mean position when looking from aft?
OR

fi,firij;|;;xi::rilid by gyror.opic coupre? Dbri^ve a formura for its magnitude

An aeroplane flying at 25A Km/hr t *r1o*u'ds left and completes a quarter circle of 70 m

radius. The mass of the rotary englne tta iftt p*ptffer of the plunt u*ounts to 460 Kg with a

radius of gyration 
"fl:O 

,""i. Th! engin. tptla is Zt OO rpm clockwise when viewed from the

rear, Derermine the ;;;;;fu couplJon the aeroplane and state its effect'

(0s)
(0s)

(J.{
(A)
(B)

(0s)
(0s)

(0s)

(0s)

Q.s
(A)

(B)

Attempt the following'
t'"tlfi::Tr:::1,,"Jil:, of gou.*ors. what i, ip,gfr_l'nce 

between centrifugar and inertia
ii, tt'r ior*er preferred tl,f-ti:f

Nt'.il'#:ilJillJffi ffi ;:fii;il;l;'*.,'d:j,,*.:,:i::?"'il';"1?l3'ni,:l'j
ilil"#'Jf ilffi lU?lfifi:H;;:ffi ;;iils:l-'*':r'":','i#*';i1*';i
Hffi ilffi ;1.i Tf ?H 1"JT;# il ;;;;; v:q* ::,1'*:1#',ilT "*,l**:;:THlJi;i'Jiil;;',p.,I ri"a ryfli{::*:l;"'i'eve 

rift' sovernor errort and power
tiuvv'rur '' *' '^'*"""; 

tn. itittion at the sleeve is neglected'
of the governor when the trlctlon at tne srt 

n n

------END OF PAPER-.-.

OR

Q.5 Attempt the following' ,nnrs : (05)

i", ilrint una explain thJfollowing terms relating to governors :

l. Stability z. !*titi*ness 3' IJochronism and4' Hunting

(B) Discuss ,r,, J"t 
"iii"g 

f"I* una'-'i"f ity of ' go"'*"or and show that the stability of a (05)

govemor d"p#;;;ifi" ,t"p" of tft' 'u*t tonnt'ting-ihe controtting force (FC) and radius

If rotation (i; and the value (FC /r)'
(10)

1; f,:1;*ol#J;N3; 
"i 

the minimum number or teeth required on the pinion in order to

avoidinterferenceininvolutegearteethwhenitmesheswithwheel
(B) Two mating gears have Z9 T{ 

+Ol"*f"i-teeth of module 10 mm and 20" Pressure angle'

The addendum on each wheel i, to U' tuOt of such a i*gtf'' that the line of contact on each

side of the pitch point has half the ;;;** possible ,:"ttn Determinelhe-addendum height

for each gear whiel, length of the p;;;;;ct, arc of contact and contact ratio'

(C) L Comparison b"*"n-lnvolute and Cycloidal tooth profile

2.Explain the ier.s in relation * gtt"itlj Module (i) Circular Pitch (3) Pressure Angle
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