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I nstructions to the cahditlates:

1)
2)
3)
4)
5)

Ql) g
b)

Q2) &
b)

Answer Q.40r Q.2,9.30r Q.4, Q.50r Q.6, Q.7 or Q.8.

Neat diagrams must be drawn wherever necessary.

Figuresto theright indicate full marks. .
Use of Calculator is allowed.
Assume suitable data if necessary.

Expléin With neat sketch Kennedy’s theorem. JK [5]

Ainechanism as shown in figure has the foIIowmg dimensions:
OA = 200 mm, AB 1500 mm, BC 608, mm, CD = 500 mm and
BE = 400 mm. Locate al the poss bIe |CR/Dy inspection, if crank OA
rotates uniformly at 400 rpm cloc¥W|se flnd [13]

)  Velocity of B,Cand D~ . ¢

:

i) Angularvelociti%oftankAﬁ;f BC,CD

OR

Explain velocity image principle Withineat sketch. [9]
The following data relate to a slider crank'mechanism, crank radius
AB = 0.50m is rotating in clockwise,direction, connecting rod
length = 2 m long, crankshaft speed =600 rpm. When crank is turned
450 from inner dead center (1.D.C) find, [13]

PT.O.



Q3) g

b)

Q4) g

b)

1)  Thevelocity of piston P
i)  Theangular velocity connecting rod BP

i) Velocity of point D on the:gonnecting rod which is at a distance of
0.5 mfrom B.

Iv)  Accelerationof point:DYand angular accel eration of connecting rod.

Expléinin short o9 (6]
)\, Type synthesis, : <

) _ Sof

i) Number synthesis. A

i) Dimensiona synthesis ..
Wi &
For function y = e for theange of-0 < x < 4 having three precision
points, Determinethe Che@ya:hewsbaci ng using graphical approach only.
Also determinethe valugsof 6*and ¢ if starting positionsof 6 and ¢
are 40° and 50° Also cc;nsi derA ® =65°and A ¢ = 100° required to be
g

considered. Z & [1%]
e
QrA OR
Explainwith neat ngtch&sthree position synthesis of faur bar mechanism
inversion methogi” [6]

Design afour-bar mechanismwithinput link I, coupier link V2, and output
liknl,.Angles6 and @ for three successive positiohs aregiven below:[11]

Position 1 2 3

0 400 | 55°| 70°

® 50° | e0° | 75°

|f the grounded link |, = 30 mm unit, using Freudenstein’s equation, find
out lengths of other linksto satisfy the given positional conditions. Also
draw the synthesized mechanism in its#irst position.
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Q5) &)
b)

Q6) &)
b)

Q7) &
b)

Explain Spur and Helical gear with neat sketch. [9]

Two mating gears have 20 and 40 jnvolute teeth of module 10 mm and
20° pressure angle. The addenduim on each wheel isto be made of such
a length that the line of contact on each side of the pitch point has half
the maximum possible length. Determine the addendum height for each
gear whedl, legthref the path of contact. arc of contact and contact ratio.

[12]

OR
Give certfparisanbetween Bevel gear nad Worm gear. [5]

Anegpigyclicgear train consist of three gearsA, B-and €asshowninfig.
Theriumber of teeth on annular gear A is 74 and omgear C is 34. The
gear B meshes with both gear A and C and it'is carried on an arm F
whichyotates about the centreA at 25 rpm. If thegearA isfixed, find the
speeq’of gear B and C. ¢ “ [12]

Deflneautomathn Why automation isimportant for anyindustry? [6]

A cam operates a roIIer inline reciprocating fol Lewer whil€ rotating at
300 rpm. The further specifications are: Miniynum ' radius of the
cam=25mm, Lift of follower = 30mm, Diameter of rolter = 15mmAngle
of lift =120° (Natureof liftisS.H.M.), Outer dell @rgle=30°, Angle of
return'= 150° (Nature of return is uniforpihaccel eration and retardation
where acceleration is equal to retardatior.yn magnitude).Draw the cam
profile.

[12]

OR
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Q8) @ Explainconcept of artificial intelligenge in automation. [6]
b) A camistobedesigned for aknife édgefollower with thefollowing data:
[12]
)  Camlift =40 mm during0° of cam rotation with simple harmonie
motion.

i)  Dwell for the next 30°

i)  During theriext 60° of cam rotation, the follower returns to its
origina ‘positionwith uniform vel ocity.

Iv)  Dwell turingiineremaining, 180°

Draw thef@rofileor the cam when theline o stroke of thefollower passes
through.tne axis of the cam shaft. The radius of the base circle of the

cam'is40 mm. €
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