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Answer any five questions
All questio"r 
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t tTt engine'eutomobile js.travelling 
?1o,1g.:n-!rack of 100 *npfres nrearl r.adi.us,.Each ofthe four riiad:riheels has d 'inijrirent of inedtiia oi z.s kg-*';aiia:in 

"rr""ii"*.J#r#;; ;i0.6 m. The roraring_pafts of the engine have a mom-ent of inerria;ii.tk;;;.H;
engine axis is parallel to the rear axle and the crankshaft rotates in the same sense as theroad wheels' The ratio of engine speed to back axle speed is 3:1. The autornobile has amass of 1600 kg and.has its centre of gravity 0.5 m uiou" road level. The width of thetrack of the ;vphicle is r.5'.rn:':Determine gi,timitins spegs,gf:the vehicre.arp*'d thecurve for hlf:'fbur wheelsi'ibiiriaintain .oriii"t:.i,irr, ri. .oi a. iiui-face. arr*rii"i.#; ;ii;road surface is not cambered ancl centre of,gravity of the automobile lies centrallywith
respect to the four wheels. 
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3. A four bar mechanism is to be designecl, by using three precision points, to generate thefunction
y:xl's, forthe range 1 < x <4 .

Assuming.3Q9..startins rg,sition and r20o Itl*ine position.for.the input link.and 900starting pptsifi.pul and l80.0ifinistiing positioi,f 'or:ihdre;; lirid,iilJrh.';,8,.n.fi, ;;and rp corresponding to the three precision b.ii"ir. 
I '- 
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A conical friction crutch is used to transmit 90 kw at 1500 r,p.fr: The semicone angreis 200 and the coefficient of friction ir o.l-.'r-rtr,.';;;ffi;;;';i*,"ilffi surfaceis.375 T*.,Tg-the intensi'tvBf normal prtrq_v{g is not to excaed 0.25 N/mp:".find thedimensioiiij.<if the conical ffbzirihg surface ifrdidt ..i.ir*itlq*iff- " -j;':1,:]i'* *''

4.a)

:.... ..... c) Reaction b.etween the piston and cylinder
i ,:'i i d) Thc cng!4b:$pcccr ar rvhichihc aborc vaiqci.l;s6s*. ,c.e.., i..:i



5.

The belour,Sg.u.. shows a'Utilq. shoe app[tqdi& u drum byie'fpvbr ag wiriiirii*.tiivoted
at a f,rxed pbirit A and rigidly'iixed to the itrbe.'The radius'of the drum is t 6O riim. fne
coefficient of friction at the brake lining is 0.3. If the drum rotates clockwise, find the
braking torque due to the horizontal force of 600 N at B. Is+10]

A single cylinder double acting steam engine delivers 185 kW at 100 r.p.m. The
maximum fluctuation of energy per revolution is 15 percent of the energy developed
per revolufion, The speed.yadation is limited"to I percent..sitpqi way from.Jhe.mean.

' i."i 'l'he mead"dibnireter of theiqri:is 2.4 m. Fi{ttthdlmass and ctroshi$ectional di}rrbiriions of
the llywheel rim when width of rim is twice the thickness. 'l'he clensity of flywheel
material is 7200 kglm3 [ 15]

ln an engine governor of the Porter type, the upper and lower arns are 200 mm and
250 rnm retpectively and piypfd on the ax*s. oftotation. The.ryr€,ss of the ce*rtral.load is
15 kg, tlid. nidss of eacti''ball: is 2 kg aiid ifriction of tH6. kkieve togeth,Si. tuith ttre
resistance of the operating gear is equal to a load of 25 N at the sleeve. If the limiting
inclinations of tlie upper inns to the-vertical are 300 and 400, find, taking friction into
account, range ofspced ofthe governor. [1 s]

A four oyllpdpf inline marine'oil engine has'cranks at angulardifplacement'of,900. The
outer cranks'brt 3 m aparf antl'tnner cranki 'af6.1.2 m apart; Tlibinner cranksaibplaced
syrnrnetrically between the outer cranks. The length of each crank is 450 mm. If the
engine runs at 90 r.p.rn. and the mass of reciprocating parts for each cylinder is 900 kg,
find the firing order of the cylinders for the best primary balancing force of
reciprocating masses. Determine the maximum unbalanced primary couple for the best
arrangenfilrt;'.ir
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8. An electric motor is to drive a centrifuge, running at four times the motor speed through
a spur gear and pinion. The steel shaft from the motor to the gear wheel is 54 mm
diameter and L metre long, the shaft from the pinion to the centrifuge is 45 mm
diameter and 400 mm lonp The masses q11g r.adii of gyra!f.9n..9f motor ang..centrifuge
ur. r.rp"biiuoiy :z.s tg. i$a.q,-, 30 kg aiitt.ilo -*. Nridibixing the ineriiri bilect of
the gears, finil'the value oi't if the gears aie to'be at the node'fcii torsional oscillbtion of
the system and hence determine the frequency of torsional oscillation. Assume modulus
of rigidity for material of shaft as 84 GN/m2. t15l

j...'i'.:; Iis] i"..':".::

i',:'i.": ---oooobr:-+."i


