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\' Fourth Semester B.E. Degree ExamindH,pii' July/August 2022

Kinematics of M,abh ines
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Marks: 100

Note: Answer any FIVE full questions, i'fr'Aoilig ONE full questionff'fitii each module.

,i,lri)r, ,rMOdUle-1
a. Define the following : ,','ui,* 

'1.,::

i) Kinematic chain. "*i"iilii'.j'
:1rl'iD Structure. ,, 1,,,,'," .

iii) Machine. ..=..t.,.*' .,.,",'"",1';

b. Find the degrees 
"",,*qfs*M6- 

for thefollowins qchdnism.
ltfi

(08 Marks)
(04 Marks)
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Lversiofi-Gdouble slider cfahR mechanism with theWhat is Inversion? Exp,lfin'hny one h
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help of a neat sketch. "='.;;,i 08 Marks)
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Z a. Explain the cOnstruction and workfulHiiofPeaucillieri Mechanism with a neat sketch. Prove

that it generates,.dn exact straight li{dli (08 Marks)

b. What are the field applications,,qrrp advantages of Qui& return motion mechanism? Explain
the crpnk,.end slotted lever rneohartism using a nea$nBkdtch. (12 Marks)

*1:

Module-2,,S' +

3 The,',qairk of a slider crani< fu6chanism rotatCs clockwise at a constant speed of 300 rpm. The

prffi-Ys 150mm and cffiqiting rod rs 600mrn Determine
illi|;: Lrear velocity andlcteleration o{,the,rrnidpoint of the connecting rod and

i, Angular velosityrirhttd angular acce*,6,fa,tion of the connecting rod, at a crank angle of 45o

from the Inflief dead centre posiffp.u ' (20 Marks)
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4a.
b.

5a.

b.

6a.
b.

8a.

,.1*tiljJ...*

State and prove Arnold Kennedy theorem. 
. J.i,,- (06 Marks)

Locate all the Instantaneous centres of the slider cra klfl&q,hanism as shown in Fig. Q4(b)'
The lengths of crank OB and connecting rod AB are1:,$10mni and 400mm respectively. If the

crank rotates clockwise with an angular velocity offlO"Shd/s. Find

i) Velocity of the slider A ii) O#**}}p Velocity of the connecting rod AB.
{n ;:r:! (14 Marks)
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(16 Marks)
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Module-3
Derive analytical expffi$cihs for the determination-of velocity and acceleration of Piston of
a reciprocating engine (12 Marks)

If the crank in*Lcinnecting rod are 150ffi,,and 600mm long respectively and the crank

rotates at a c..Oqpfut speed of 100 rpnl affipuine the velocity and acceleration of Piston. The

*st. 

;IlqhthB 

crant makes --Tt::ffead centre is 30o (08 Marks)

";

Derive Freudensteins equation for glider bar Mechattipm. (10 Marks)

Design a four bar mechanism tp Ctilordinate three"posiiions of the Inputpnd Output links as

follows : ..

i,

stgrnis equation for fop; bar-rirechanism. (10 Marks)
'' 

''{1ir.,.,:,

dl,'!i:], ,,::6rtx. :::,,, 
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Module-4
;d f"tt"*.r "ndt*plain. 

(04 Marks)

b. n calrl,i;'ttfith a minimum r {usir{bf 25mm rotathtf'=clockwise at a uniform speed is to be

desi$nr& to give a roller tbt'tlq*Er, at the endnof avalve rod, motion described below.

i) - To raise the valve+Jkoti$h 50mm durigffi0o rotation of the cam.,

.*ui[-]." To keep the valve,fuHy raised through=fiext 30o.

,,,* iii; To lower the valve during next 60o*and
-',.''iv) 

To keep thdry-&ve closed during r&t of the revolution is 150'.
The diametff-eFilie roller is 2O-r.ftftIt' d the-diameter of the cam shaft is 25mm. Draw the

profile ofa iarh when the line tr#stfoke is offset 15mm from the axis of the cam shaft. The

displacenient of the valve, whrlp 6eing raised and lowered, is to take place with SHM.

. i::i:iL!i.ll!il11L
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Design a cam for operating the exhaust valve of an diftnifine. It is required to give equal

uniform acceleration and retardation during openin$*ud blosing of the valve each of which
corresponds to 60o of cam rotation. The valve Sgqtlr,emain in the fully open position for 20o

of cam rotation.
The lift of the valve is 37.5mm and the leqpt fedius of the cam is 4Q.pm. The follower is

provided with a roller of radius 20mm anfllritsline of stroke passes,,ttnough the axis of the

cam. {rS- (16 Marks)

,Aarfa-S ,r;"- ':i:

,:,,,rmF
Derive the expression for tengtfi,,o,fiFath of contact and ar,cG tbntact for a pan of involute
gear's in contact. (08 Marks)

Two gear wheel mesh extbrfr&U, and are to give a vqlocity ratio of 3. The teeth are of
involute form of module$,rnfn'and standard addendum,of one module. Pressure angle: 18o ,

Pinion rotates at 90 rpnr"
Find i) Number pf t&tLi on each wheel so that interference is just avoided.
ii) Length of path of contact iii) Length of arc of contact
iv) Maximlrd $;lobity of sliding betwem teeth v) Number ofpairs of teeth in contact.

(12 Marks)
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Expffi,wtth neat sketch : i) .$-fryile gear Train iil\Compound gear Train

(06 Marks)

H .r1'#ii1ff:il'iiTonri*t, of sun wheer (s), 
"3 *,u,,onuo inte-rnal gear (E) and three

identical planet wheels (f).'c..arried on a star slppd.$kinet carrier(C)iIhe size of different

toothed wheels are sueh1hdt the planet cani,ei'C'rotates at l/S.ffthe speed of the sun

wheel. The minimu- ., of teeth onj"&i+heel is 6. The &iving torque on the sun

i) Number of,tfigth on different whEel*,.ofJirain. "'ii) rorque $sarytokeep*.r*r :1",p1.. 
(l4Marks)

9a.

b.

10 a.

b.
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