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Fourth Semester B.E Degree Examirpp,tioh,' fen./Mar. 2022

Kinematics of M,Aq.Hines
Time: 3 hrs. Max. Marks: 80
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Sketch and ex,BQip'ihe working of Ackqffin steering gear mechanism. Also obtailIl*' in the

condition for cqnebt steering. ,i*w1'* (lo Marks)
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Defure degreeq"of freedom. Find the degreeS of freedom for the followin

,'Sr" h"
'i j!::ri;qJ

mechanism:

." Fig.Q2 (a) - (i)
(06 Marks)

isrn, the
tw-
OB = 30 mm.andthe connecting rod BC: 120 mm.

of 300 rpm clee*wise. For the crank position shown in

Fie"@{a) - (ii)
{#*,

'C' and angr$@€locity of connecting rod BC.

I angular acpeldiation of connecting rod BC. i

In a slider

The crank ro-tates at a uni
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and angular ion of connecting rod BC. Solve the

,-.,, "" OR
State and proveffie,pnedy's theorem. (06 Marks)

Locate all the{kfifantaneous centres for the slider Crank mechanism. (04 Marks)

State the proc6'tl'ttre of Klein's construction for velocity analysis of slider crank m/Sm.

(16 Marks)

OB = 30 mm,

BC = 120 mm
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Fig. Q3

Note: Answer any FIYE full questions, cho$a@ ONE fuU question from+each module,
,, ,,,,:ti;r:: :.
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Module-3 ,ffi'
5 a. Using Complex algebra derive the expressions for velqqity 3nd acceleration of the piston for

slider crank mechanism. 
': - 

(08 Marks)

b. In a reciprocating engine length of crank is 250 Xq$ and length of connecting rod is

1000 mm. The crank rotates at a uniform speed&{-J00 tp- clockwise. Crank is at 30" from

iD Acceleiation of piston and angulgf acc0leration of connecting@ compiler algebra

method. iuu,;li " 1 o8 Marks)

\.

Synthesis a 4-bar linkage using FrqpdS@ein's equation to geffig"the function Y = xr'5 for
IL

the interval l<x<4. The rnpu&diank is to start from Q"=3N/and have arange of 90" The

output follower is to start at.,q1*, +e W hare a range of 90".'"Tglie three accuracy points.

{h" (16 Marks)
r'v

.!, (08Marks)

b. Two-gear ryhqeis mesh externally and aioltb give a velocity ratio of 3 to 1. The teeth are of
involute.$&,,1'Module = 6 mm ; addendum = one module, Pressure angle : 20". The pinion

rotatesi,At"*) rpm. Find .q'ii .,,,1i,f,r'

(Iff,:,.,:,:, The number of teett4;|ejhe pinion to avoid iufffirence on it.

(il) Length of path ana are6f contact. ,&.. .' 
,' {'n..

(iii) The number of pairs of teeth in contact. " :::

tiri Maximum v.e'f6l@ of slicling. _ (08 Marks)

. :- "

"jr 9*,".'i ;-..
8 a. With neat sketcHihow the compound ge{fftrain and exp,lqffiifibw it differs from a simple

gear train. / r:t... 
" q,;l (06 Marks)

Module-4
7 a. Derive an exprgs't'ori:'for the minimum num-ber of teeth on a gear to avoid interference.

6vq rrsur.

b. An epicyclic'pEii train consists dfqrde gears : 1,2 aud 3 as shown in Fig. Q8 (b). The

gear 3.p- is carried on an

I is ffi'determine the sp

sriF3 has 32 teeth@ gear 2 meshes with both gear 1 and

$", which rotat$p$out the centre Oz at20 rpm. If the gear

gear 2 and 3. *.-"' (10 Marks)

internal geardl has 72 teeth

r::!1
,!:;

Fig. Q8 (b)
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Module-5

(1) Cam life = 40 mm, during 90' of cam rotation witfuSW$

(ir) Dwell for the next 30'. : 
.e*,"
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(16 Marks)

Draw the cam profile for a knife-rag. fo1ffi;h the foJfoffidata:
(1) Cam life = 40 mm, during 90' of cam rotation witfuffizlfl

iiiU During the next 60' of cam rotation, the fofu.frer returns to its original position with

S.H.M. *. Ls

during its ascent and descent, if the cam roti*e* at240 rpm in clockwi
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