Important Note : 1. On completing your answers, compulsorily draw diagonal ¢ross fines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or eql;atip/ris written eg, 42+8

USN 15AU43
Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full quemi)ns, choosing one full question from each module.
¢ Module-1
1 Define following termsxw:th neat sketches:
i) Kinematic chain: ii) Inversions
iii) Mechanism "\~ iv) Machine and structure (08 Marks)
Name the i anc‘ISiOHS of double slider crank chain and explain any one with neat sketch and
give its appjlcations (08 Marks)
OR

: Wlth the aid of neat sketch, explain the working of slotted lever quick return mechanism. ..

(08 Marks)

}:‘.\f“»‘\’x’hat are intermittent motion mechanisms? Where they are used? Explain any’otie
- intermittent motion mechanism with neat sketch. ' (O‘G Marks)

Module-2
A four bar mechanism ABCD is made up of four links, pin jointed at the: f*nds AD is fixed
link which is 120 mm long. The links AB, BC and CD are 60 mm, 80 rnm “and 80 mm long
respectively. At certain instant the link AB makes an angle of 60° v the link AD. If the
link AB rotates at uniform speed of 10 rpm clockwise direction,
i) Angular velocity of the link BC and CD
ii) Angular acceleration of the link BC and CD.

(16 Marks)

OR
State Kennedy’s theorem and prove it. I (04 Marks)
Locate all the instantaneous centres of the sllder u'«mk mechanism. The length of crank is
0.3 m and the length of connecting rod is 1.5: m If the crank rotates at 450 rpm clockwise
and the crank is inclined at 45° with IDC Find:
1) Velocity of slider A
ii) Angle velocity of connecting rpd.

(12 Marks)

“Module-3
In a four bar mechamsm AB( D link AB = 300 mm, BC = 360 mm, CD = 360 mm and
fixed link AD = 600 mm. The angle made by the link AB with fixed link AD 60°. The link
AB has an angular v\,loclty 10 r/s and angular acceleration of 30 r/s* both clockwise.
Determine the angular velocity and angular acceleration of link BC and CD. (16 Marks)

OR

The crank radlu» of a reciprocating engine is 90 mm, the connecting rod is 360 mm long and
the crank ro&ates at 150 rpm clockwise. Determine the velocity and acceleration of piston
and angular ve]oc:lty and angular acceleration of connecting rod, when the angle made by the
qygnk with the IDC is 30°. Use Klein’s construction for solution. (16 Marks)
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Module-4 .
Define following with a neat sketch: Lo %
i) Pitch circle diameter

ii) Module

iii) Addendum and dedendum
iv) Path of contact and arc of contact; (08 Marks)

Two spur gear wheels have 24 and' 30 teeth and the standard addendum of 1 module. The

pressure angle is 20°. Calculate'the path of contact and arc of contact. (08 Marks)
AN OR
With neat sketch exp lam reverted gear train. State its applications. (06 Marks)

The Fig.Q8(b) shows:é 'n,‘ieplcycllc gear train where the arm A is the driver and the annular
gear D is the followet: The wheel D has 112 teeth and B has 48 teeth. B runs freely on P and
D is separately driven. The arm A runs at 100 rpm and the wheel D at 50 rpm in same
direction. Fin ‘Er‘e torque on B if A receives 7.5 KW.

Fig.Q8(b) (A (10 Marks)
Module-5
Define:
i) Base circle and prime circle Aoy
i) Angles of ascent and decent. . (04 Marks)

A cam of base circle radius 50 mm is to operate. & 1oiler follower of 20 mm diameter the
follower is to have SHM. The speed of the cam is, 360° clockwise. Draw the cam profile for
the cam lift of 40 mm. Angle of ascent = 60", angle of dwell = 40°, angle of descent = 90°

followed by dwell again. Also calculate mavmum velocity and acceleration during ascent
and descent. ; (12 Marks)

A cam with 25 mm as mmlmum radlus is rotating clockwise at a uniform speed of 1000
rpm, and has to give the motlon to the knife-edge follower as defined below:

i) Follower to move outwards through 25 mm during 120° cam rotation.

i) Follower to dwell for the next 60° of cam rotation.

iii) Follower to retunto its starting position during next 90° of cam rotation.

iv) Follower to dwell for the rest of the cam rotation.

The dlsplacemem of the follower takes place with uniform acceleration and retardation on
both the gutward and return strokes, draw the cam profile when follower axis is offset to

right by 10 mm from the axis of cam. Determine the maximum velocity and acceleration
durmg outstroke and return stroke. (16 Marks)
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