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l) Q'rrcstion r\o. I is compulsary
2) .\ttr'mpt any tluec questions ()ui of llre le nrairrin,: il' .' ilL,rslions.
3) Figures to the right indicatc iiiil marks.
4) Assur,rc suitable data rvherever requirecl but justil.r,the ssrne,

TotalMarl<s: 80

Attempt any four

What are rigid and resistant bodies? Elaborate..,
What is f,undarnental equation olsteeling gears? Which steering gear lulfil this coriditionl
Two points located along the radir.n of-a'r,vheel have velocities of 8.rt/s and 14 nls
respectively. The distance hetween the points is 300 rrrm, \4{hat is radial distance of outer-

point from the centre.
Define base circle, pitch circle, trace point, pilch curve and pressule angle.
Stateandderive1awofgearing...i.|.

A pinion of 120 rua pitch cireli diamgter and having 20 involLrte.teeth dr'ives a rack. The
adclcndum of both the pinion and:iack is 6 rnm. Dctermine the least value olrhe pressure
angle to avoid interference. WiLh this-va]ue of pressure angle, find the lengrir of arc of
contact and the minimum number of tecth in contact at a time.

What is the effect of c.enEi al ten*ion,*':1!g power transniitted?
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C State and explain l(ennedy's theoreur.

A. In an open,beit drive, the diameters of the larger and smaller pulley are 1 .2 m and 0.8 m
respectively. The .smailer puliey rotates at 320 rpm. T'he center distance betrveen the shaft
is 4 m. When stalionary, the initial tension on the belt is 2.8 kN. The mass ol belt is I.8
kg/m and the',.coeffici'ent.of lriedon,letween the bell and pulley is 0.25. Detennine the
power transmitted.

B. Use following data.of cam iii,rvhic{r a l<nief-edge follower is raised with unifonn
acceleratio.n end deceleration and is lorvered with simple harmonic motion: least radius ol

.il-,. ,cam=60,.fpin,. I.itt qf f.olloteq45,mm,'A-ri$lb'of ascent:600, dwell between ascent and
,','. deiceqli.{0,0; lingle,iii ddsceni:'700 " 

---

r.Ifca6 tgrlres:at'180 qlm, deqgrminethe maximum velocity and acceleration during ascent
t aild:descbnt.t. 

1:'r'1 '1'! ']' 
ij . '

A..,,,,,In age-du,q^iigpggaiShown in fig, 1, the input S has24 teeth. P and C constitute a compound
.l',, nettUavmg36*i61B,teeth.,igpi1ective1y. If all gears are of the same pitch, find ratio of
i;,,.,,;r".,redricti gn' gear; Assume A tO' b e fi xeti.
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B.

Q5 A toggle mechalisrr-r showtl in iig 3. Iiilcl thc velocitie-s of the slider by

i) reiative r,'elotritY method

ii) lnstantanecus center rllcthod
i
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' I Fig' 3 Toggle'rMechanislrl 
.

:

Expiain self lccking and self energrsing brakes' , 
l

3' tho ciarrk OA rotates at 2 i0 rprrIn the toggle mechanistn as shorvrl Fig'.

ccu,:tercl,ri,klwise increasing at the rate of' 60 ,rad,'s?: l:"1 .tlre 
given configuration,

clctermine i) r,elocity o1'stider D ancl angulap l,siocitrv of iin BD ii) acceleration of'slirict' ll
Q6

and angular acceieral.ioit rlf'link RD'
l1

*'*&- .3 A " P4,#

$.'51 *, n{"es t3

{$ $ e.$si:
' l-rr :* {5#*

Fig a'I'oggle Mechanisr:r

B. A f-rxecl g.^i huvirrg 200 tcrtir meshes with a pinion having 50 teeth. The tu'o are connected (CC)

b1,an air. What is t1c nuurber of tLirrri; maile L-ry the pinion ftir oils conlplcie revoluiipn

of tiie arm about ccntet" o1- the gearl
**+*r*
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i.c i).2. Ileteunine the c:rii,.e acceleration if a tbrce of l':600 N is applierl to the

shor.vn in fig 2.

A.

A.


