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Considering slidexcrank mechanism, state and explain prm;z,]‘;;\lel‘df virtual work. (08 Marks)

b. Determine the variot{g\;t?5§6§ and couple T, as shown in /Ifig{(}\iﬂa) (12 Marks)
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Determine the forces acting reciprocating pattscof engine neglecting weight of connecting
. . .. N Ty T \/T . . .
rod. i) piston effort ii) force ogkxéﬁﬁﬁectmg rod mlﬂ-lthmst on cylinder walls iv) crank pin
effort v) turning moment. WY N (12 Marks)
Find the inertia force for following data on I.C engine._Bore = 175mm, stroke = 200mm,
engine speed = 500rpm, lengthof connecting rod = 490gmm, crank angle = 60° from T.D.C

mass reciprocating parts 7 t80kg, by i) graphical method iiygnalytical method. (08 Marks)
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Prove that maximumé\fup:tbation of energy AE =E x 2 Cs Wﬁere)E = mean kinetic energy of
~ ‘"w — P

fly wheel ; Cg = co;e;fﬁc\iérit of fluctuation of speed. 7)) (08 Marks)
The turning morp\s{éjfr@i}agram for a multicylinder engine has beéﬁfﬂ/gxyn to a scale of Imm =
500 N-m torque's ad;Tmm to 6° of crank angle displacement. TheCifitefsepted areas between
output torque asidymiean resistance line taken in order from one end,<Hsg mm are :

N

=30, +410, P'2:80;;*“:l- 320, -330, + 250, -360, +280, 260 sq. mm, whefi-gngine running at

800 rpm, Afhg_pngine has stroke of 300mm and flucturation of speed is 'ﬁé!;gi@exceed 2% of

the meas ﬁﬂ?@d Determine diameter and cross-section of the flywheel riﬁtﬁs@imiting value

of safeﬁfd&‘pﬁifugal stress of 7MPa material density = 7200 kg/m* width S fim) is to be 5
times. thickness. v”\()bz Marks)
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. ,lf.,?/téﬁ\re’{he expression for displacement, velocity and acceleration when roller f(ﬂyo(fw has

{Gontact on flank. ("16; arks)
b’;.:::;}g\_.}cam has a straight working surfaces which are tangential to the base circle of the catfy The

particulars are the following : Base circle diameter = 100mm, Roller diameter = 50 mm.

The angle between tangential faces of cam = 90°, The faces are joined by nose circle of

radius = 10mm. The speed of rotation of the cam = 180 rpm. Determine acceleration of the

roller centre. i) When roller Just leaves contact of the flank on its ascent ii) when roller s at

its outer end of its lift. (10 Marks)
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Expqun’\'gal\tic balance and dynamic balance as applied to revolving,;;qusg;e's in different
plane ?ﬁg MY} [ /&{:} (06 Marks)
Three rﬁé@;&”é;sil,Okg, 12kg and 8kg are revolving at radii 6cm, 7cm an,g}?gm in three parallel
planes A, afid C respectively of the shaft. Plane B and C are at istance of 0.5m from A on

either side of. (}%15 on left side). The three masses are placed \n’hﬁ\a\l/g:h a way that they are
statically balaticed:Find the unbalanced couple in a plane miql-‘,‘%between A and B if the

—.

shaft revolves a‘t’?l;ﬁﬁQrpm : @ (14 Marks)
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What are inline englqég/%d state how they are balanced? %Q\ (V4 (06 Marks)

The piston of a 4 cylindet vertical inline engine reach th’@:g\ er most position at 98 interval

in order of their axial ﬁdsjt@ Pitch of cylinder = OQ@\v'crank radius = 0.12m, length of
C.R = 0.42m. The engine fr:\(hfn\s\)at 600rpm. If the r ‘l‘pr&ating parts of each engine has a

mass of 2.5kg. Find the unbalanced primary and 3692\51} ry forces and couples. Take central
plane of engine as reference plahe.Solve by graéﬁql&)}“ﬁlethod. (14 Marks)

Define : i) governor ii) sensitiveh;—:; 7 311) i'/sféw""hronism iv) controlling force v) governor
power. ‘v/é\ (10 Marks)
The mass of each ball of a Hartnell type goieﬁibr is 1.4kg. The length of ball arm of the bell
crank lever is 100mm whereas the lepgthg/éyfﬁqrm towards sleeve is 50mm. The distance of
the fulcrum of bell-crank lever fro ,,,,{Sthe‘_\éiiis‘fof rotation is 80mm. The extreme radii of
rotation of the balls are 75mm and_}j-ﬁf;iﬁirﬁf fl?b{e‘)naximum equilibrium speed is 6% greater
than minimum equilibrium spe‘e&g;ghiéh is 300 rpm. Determine : i) stiffness of spring
ii) equilibrium speed when radﬁi's;*:(} srotation of the’ball is 90mm. Neglect the obliquity of
the arms. Vo N7y (10 Marks)
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Explain effect of gyroscopi ¢ouple on aeroplane fox\;:;éefs»e i) viewing from rear engine
rotating clockwise and _pﬁlgﬁ@jﬁlrns to left and right. ii) viewing from nose end, engine rotate

clock wise and plane girng\id left and right with neat sketches (10 Marks)

The wheel of a mot»qr‘gyg‘;lé have a total moment of inertia ““ﬁ#Z;«Skg — m2. The gear ratio is

5 to 1 and the axis/gf'the rotation of the engine crank shaft is @éiﬁtllel to that of rear wheel.

which have a Q’\t§(ﬁe ¢ of 65cm. Determine magnitude and “direttion of the gyroscopic
couple. When@@?&j’cycle rounds a curve of 25m radius at a spee\ﬂ<qf;;~ km per hour. Tota
mass the sy rﬁzr“si 80kg and h = 0.6m. - (10 Marks
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