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What is free body diagram? Explair$,hdth simple sketches. A # (05 Marks)
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3 a. Briefly"bxphin the statJ%&d&ynamic balaS$rus. (04 Marks)
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,,.5fu,f rg Ql(b) d-fur (15 Marks)"+r+?:*,:$ ffi* --'' oR *, ''--=- -k2 a. State the condition for static equilibrium of a bodfsubjected to a.ilitem of i) two forces....

ii) three forces iii) mena.ffihith two forces a{d'Btorque. %;P (06 Marks)

b. A horizontal gas engiri€;itrnning at 210 rpffi6 a bore of 220mffi and a stroke of 440mm.
The connecting rgd is924mm long and*ffieiiprocating pa4s weigh 20kg. When the crank
has turned througftnn angle ofJ0' frgnrthdinner dead cestr{; the gas pressure on the cover
and crank siffi&e 5001d{/m2 affitf{l# respectiveifubiu-.t..-of the piston rod is
40mm. Deteni"i$ : i) Piston etrorfu}bihrust in the conr$cting rod iii) Turning moment on40mm. Deterffi : I Piston etrot'hy-T&)it*rt in the conr$cting rod iii) Turning moment on

the cranlq{hfft iv) thrust in tffieqings. 
u *_ 

'. (14 Marks)
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lna 4 bar link mechanism showffiffi Ql(b) the link 4 s led to a torque T+: 20N-m.
The link length are AD = 800rffiffi = 300mm, BC: 7WF# and CD = 400mm. For static

equilibrium of the mechaniffid-Bt€rmine the required inpgt tdrque Tz and link 2.
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Briefly"'explain the statjqii@Hdynamic balal$i+g. (04 Marks)

, 'A shaft carries four ntas$& A, B, C anp masnitude 200kg,300kg, 400kg and 200kg
lY,f,ffipectively and reVbt*ing at radii 8Ordrd YOmm, 60mm and 80mm in a planes measured

b. 'A shaft carries four mash$ A, B, C
-.i* '{yPUIJtr9tfVEfy atIIU fqvg[:VlrE ilt latrL.tll OVlrlI&l/Vrrulr, lrvllrlll 4llLl ovllllll lll cL PlcuvD lrlvoDurws

Wfffrom A at 30 $ZOOmm and- 700mm. The angles between the cranks measured

anticlockwisg;re A to B 45o, B Ig CZO" and C to D 120'. The balancing masses are to be

placed i" p,&&"u L and M. Th{dhtance between the planes A and L is 100mm between

L and M{i$*f'O0mm. If the b_llancing masses revolve at a radius of 100mm. Find their
magnitudes ilhd angular pqitiOhs. (16 Marks)magntudes ano angular pQflluons. (lo rylarKs)
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OR
The crank and connectffi$ rods of a 4-cylinder inline engine running at l800rpm are 60mm

and 240mm each.qgspectively and the cylinders are spaced 150mm apart. If the cylinders are

numbered I to ,4*idlusequence from one end, the cranks appear at intervals of 90o in an end

view in the offi${f - 4--2: 3. The reciprocating mass in iach cylinder is 1.5kg. Determine :

i) unbalance$ pfimary and secondary forcgs if any ii) unbalanced primary and secondary
(20 Marks)



t7ME52

Module-3
5 a. Define the following terms relative to governors :

i) Sensitiveness 1f Isochronism iii) StabilitY * dB$bwer. (08 Marks)

b. In a Hartnell governor, the extreme radii of rotatio balls are 40mm and 60mm and

the correspordirrg speeds are 210rpm and 230rpgg- lfsHmass of each ball is 3kg. The lengths

of the ball and sleeve arms are equal. Deterffi:.s[] Spring load at minimum and maximum

speeds ii) Spring stiffrress iii) initial compiffidn' d,. (12 Marks)
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6 a. Derive an expression for gyroscopic "offi C = lwwr' -%': 
(05 Marks)

b. The turbine rotor or a strip rras eqglail of 2200kg and rgtats at 1800rpm clockwise'

When viewed from the stern. pq ffiius of gyration of 6p*k is 320mm' Determine the

gyroscopic couple and its effeqg:w$ren the htrS'
(1) ship turns left at agadfrs$of 250m with a speed o*fp<mp!

iiiO ship rolls at qnsdq#lar velocity of 0-lrad/ry+*tu (15 Marks)' 'rq-w 
Modute-4 
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7 a. Briefly explain ft$lQ $rced, damped and und41{.ed vibration. (08 Marks)

b. Split ihe i*111Oqqffi6tion X = i0 tit (w6€iery 
-into 

two harmonic motions, one having a

pilur. angle-gf#&d degree and the othefusng phase angle of 45o. AIso check the solution

firl ,Hp pit.t.r *itl ti;r. ffiw rising at an angulaqve{ocity of 0.8 radls

iiiO ship iolls at .effilar velocity of 0.lrad/e' M

;ffi;;g[-ef#dffi degree and the othefusng phase angle of 45o. AIso check the solution
w (12 Marks)by graphffiffi d ..i+.
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- '\"8 a. Det&fue the natural frequencff,.pfd spring mass syst
rd/ -&

ing mass of the sPring into

"q. (10 Marks)

Where m and r are the Pffi"d radius of the &-"' -

{$,' ni. 6,' oR
10 a- Explain the terms ' .c,*',;.fu

i) Magnification facto#@ Transmissibility ratio iii) Vibration isolation. (0e Marks)

b. e machine of mass 16OOtg is acted upon by an external force 2450N at a frequency of
l500rpm. To redqceaflhe effect of vibration, isolatorof rubber having a static deflection of
2mm under the$ffiffidhine load and an estimated damping factor of 0.2 are used. Determine:

i) Transmissi&{Sratio ii) Force transmitted to the foundation iii) Amplitude of vibration

iv) Phase lopofthe transmitted force with rcspect to the external force. (11 Marks)

account. i td/ 
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b. Find the natural frequenc,-noflhe system shown-B9frg Q8(b) Uyffi$ewton's method'

,'4qP;::1:$h

',.-.'. \.

6.-..nffi r..:=:rir $

-**

** 2of2*,r'r


