Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Note: Answer anyFI VE full questions.
1 a Define the following with an example for each :
i)  Flexible link i) Spherical pair 111) Successfully constrained pair
1v) Quick return motion. (04 Marks)
b. Determine the DOF of : i) Toggle mechanism ii) Robert s mechanism. (04 Marks)
c. With a neat sketch, explam Whitworth Quick Return. Motlon Mechanism. (08 Marks)
2 a. State Grashoff’s crltermn ‘and explain the i mversmns of Grashoff’s chain. (04 Marks)
b. Derive and state condltlon for Correct steering. - (04 Marks)
c. With aneat sketch explain Oldham’s coup]mg (08 Marks)
3 Fig. Q3, showsa rnechamsm in which dimensions of various links are as follows :

OP = RS S‘mm PQ=QS= 450mm

ngular acceleration of QS, velocity
of R. : e (16 Marks)

F ig.n Q4(a)(1) : Fig. Q4(a)(i1) (06 Marks)
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b. Find the velocity of point ‘C’ of the mechanism shown 1”the Fig. Q4(b). The link P, A is
100 rpm. :

AEC M

“ Fig. Q4(b) (10 Marks)

In an IC Engine Mechanism; Crank radius is S50mm and connecting rod length is 200mm. The
crank is rotating at 100 rad/s CW. At a particular instant the crank is at 40° from TDC position.
For this position of the mechanism , find out the.velocity of piston using Complex Algebra
method. (16 Marks)

Design a four bar mechanism to co-ordinateé pé)sitions of the input and output links as follows.

Using Freudénstein’s equation.

il
-

v 20° 35° 50%
o 350 45" 600

S
.

Draw the mechanism in second position. (16 Marks)
a. Define the following w1th respect to gear ’i,)‘ Law of gearing ii) Pressure angle
iiiy Involute profile * iv) Interference . v) Module. « (05 Marks)

b. Two 20° pressure-angle involute gears,in.mesh have a modulé of 10mm. The addendum is
one module. The large gear has 50 teeth and the pinion 13 teeth.
i) Does interference occur? -
i) If yes; to what value should the pressure angle be changed to eliminate interference?
A, (11 Marks)
An epicyclic gear train is shown-in Fig. Q8, wheel D is held stationary by the shaft A and arm B
rotafes at 200 rpm: The wheel E (20 teeth) and F (40 teeth) are fixed together and rotate freely on

. i

gmpj”%ﬁh;c"hrried by the arm, The wheel G(30 teeth) is mounted on shaft C. Find the speed of shaft C,
stating the direction of'rotation relative to that of B. If the gearing transmits 7.5 kw, what is the
holding torque on.shaft : (16 Marks)
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A cam operates an offset roller follower. The least radiu : cam is 30mm, roller diameter is
30mm and offset is 20mm, the cam rotates at 360 rpm. angle of ascent is 480 angle of dwell
is 42° and angle of descent is 60°. The motion f‘b;Be SHM during ascent and uniform
acceleration and deceleration during descent. Dravgage“cam profile. (16 Marks)

¢'base circle radius is 4 f m and nose radius is
10mm. If the total angle of action is 120° otal lift of the follow@mr%»iss ?Omm find
i) Maximum velocity and acceleratlox%?

ii) Maximum retardation of the follo ger'\when the cam rotates at~600” pm. (16 Marks)
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