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Fourth Semester B.E. Degree Examinatipni Dec.2018 lJan.Z0l9
Theory of Machihes

Time: 3 hrs.
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(it) Kinematic chain*,wq"&m.T

(iii) Degree of freedogrfufl (06 Marks)(lll) Uegree oI reeookn&fl (06 Marl(s)
Sketch and explain unyffiP"lrversions of double slider,crank chain. (10 Marks)

what is principleffit -ortz uxpufll. "-'l ' ,06 Marks)
Explain the pW*&Te for static force analysis of slider crank mechanism subjected to a

force on tfre".$1$sfuActing along line of stroke. (10 Marks)

*l.i=.: Mgdrile-2
Explaip.-D.,Albmbert's principle. 1 . (06 Marks)
Expki#.thd procedure for dyng{idftce analysis of slide-r crank mechanism subjected to a
force o*iFthe slider acting alongffi of stroke. ,n (10 Marks)

Derive an expression$ffictional torque in a conical pivot bffig. Assume uniform
pressure across the bedring"iurface. "L (06 Marks)
Two pulleys, one 45p nim diameter and the other 200 mnl dfameter are on parallel shafts
1.95 m apart-and-Sre 6onnected by a crossed belt. Find the f tn of the belt required and the
angle of contaei-65iween the belt al9'eaC-li'pulley. What power can be transmitted by the belt
when the largffi[fulley rotates at 2Qkv/min, if the maximum permissible tension in the belt
is 1 kN and the coeffrcient of ffitidffi'"between the belt and pulley is 0.25? (10 Marks)

ncing and dynarnic balancing? (06 Marks)
shaft carri

;krtre are 30 mm, 18"ryry,^^- r o ^--:,rriitL-ri*"-'SOSSOS l, J a
*1.:'1 and 2 is 400 between 2 apd 3,'is 500 mm. The masses 1 and 3 are at right angles to

each other. ofcomplete balry.
of the massesdohd 4 from 1.ffi of the massesffi 4 fro

ial distance betweerf3 and 4.
(10 Marks)

has successive cranks at 144" apart. The
re line is 300 mm. Piston stroke is 240 mm length of

connecting rod !ffiO mm. Examine the engine for balance of primary and secondary forces
and couples. p,{ffie maximum value of these and position of central crank at which these

maximum valffioccur. The reciprocating mass for each cylinder is 150 N. (16 Marks)
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7 a. Define the following: =': *ffi
(t) Isochronism. d @.-J*"

;k'
iiO Stability ofl governor. md. (06 Marks)

b. The arms of a porter governor are 300 mm rgq##re upper arns are pivoted on the axis of

rotation an4 the lower arms are attached tgtirqffi..u" ut u ditt*.e of6.'5 mm from the axis

of rotation. The mass of the rr..r. ir s+ ffit trc mass of each b$ffi@ kg. Determine the

equilibrium speed when the *aiur orrryffi of the ball is 225 m&what will be the range

of speed ror tiis position, if the fricfio;al%sistance to the motioqpf{he sleeve is equivalent

to Jforce of 30 Tri at the sleeve? *S *e h (10 Marks)
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8 a. Derive an expression for gyi'o$Fpic couple' - .& d (06 Marks)

b. The rotor ;f th. turbine';f%*ttip ttut u -u1t of"@ kggg radius of gyration 300 mm

rotates ut 1lJ0 ;p; rnimiir whln boking n'on$ffibw. Dete.mire the gvroscopic couple

and its effect on the ship in the following cases: * - 
"

(r) Wf,en"tfre ;fim qpeeding at 4dkr4{F €nd takes a right turn in a circular path of

200 m radius. .qry*'M
(ir) wrr.n ifru Silip rotts and at the irifu#, its angular velocity is 0-5 rad/sec clockwise

wheu;'v"ibwed from the stern. , s 
* (10 Marks)
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follower is to have SHM during aicent as well @ffit. The speesffihe cam is 360rpm

,,. ,+.

*-"u'i ,-.." @, #qP
A cam of base circle radius SOto*liltp-t*t. u 14*follower "f ?9 mm diamel91 The

clockwise. Draw the cam profile for the cam Ufubf 40'mm' nngtedP,&?scent : 60" Angle of

dwelt = 40" and angle oi descent = 90; fui16w.9.by dwell SeaA 
Also calculT: 

:h:&. *::-"-- -r
nt and descenl-"w.L

ffi.is&|M *"\
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maximum velocity an-d deteteration during Wfl, and descenk, # (16 Marks)

r, ru, ,ffi.*, .1'.:. " == 
'QK t#ffi% :

l0 A cam has straigfrt working surfag fuih *. tangentr$ t8thetase circle of the cam' The

follower ir u^roii.r followIr with#b of stroke p1ffig through the.axis of the cam' The

particulars. ui! tn. following Bpsqcircle diameter #"S mm; Roller diameter : 50 mm; The

Irgi.*men the tangentlitqEb$of the cam = $ffirn faces arejoined by a nose circle of
i"[rt*iO mm. The ipeqd o_iYotation of cam wtd0 rpm. Determine the acceleration of the

,rollg centre. ,,,' '"+ ""'o ,Wfu - -

***. ftl When the rodei just leaves cflg.rtGt bf ttre flank on its ascent.
4SW'1-:*5, (ii) When tli6',roller is at its outer%nh of its lift. (16 Marks)

,1
,,. ,i,, ,.11;1ffi:F * * *

,:.,, . 'r*i:i::: -'t
...,.J

,,1$[]

{ffi,
s

2 of2


