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N.B. 1) Question T 0.1 is compulsory.
2) Attempt a. " three questions out of the remaining five questions.
3) Figures to the right indicate full marks. ’\ 2
4) Assume suitable data wherever required but justify the same. Ik "

Q1. Attempt any four (20)
A. What is Kutzback’s criterion for degree of freedom of plangﬁnechwm? In what
way it differs from Grubler’s criterion?
B. Draw a neat sketch of Hart’s mechanism and prnvgii%’ t produces an exact
straight line motion.
C. Define the following terms as applied to cam WW- %ﬁﬁkﬁ:;ﬂh
© i) Base circle ii) Pitch circle iii) an;%&
D. State and explain law of belting. b
E. Differentiate between involute and ) "" Ige«: tooth profile.
Q2 A. The dmfmg crank AB of the quigl < Ie irmha:ﬁsm as shown in figure revolves (14)

the velocity and acceleration of the toolbox
< makes an angle of 60° with the vertical

Al dimenkions in mm.

e pala.r diagram depicting the salient features of driving and driven shaft (6)
:%. in a Hooke’s joint.

A\, 'The lengths of various links of a mechanism, as shown in the figure are: (14)
» OA=03m,AB=1m,CD=0.8m,AC=CB.

Determine for the given configuration, the velocity of the slider D if the crank

OA rotates at 60 rpm in the clockwise direction. Also find the angular velocity of

the link CD. Use instantaneous centre method.
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B. A sphere of radius 0.2 m starts rolling without slip up an inclined p%é, mclmed
at an angle 30° with the horizontal. If the initial angular velcity.o#the sphere is
10 rad/s, determine how far the sphere will travel before 111:ever5~,,j$1ts motion.

Q4 A. 2.5 kW of power is transmitted by an open belt drives m‘ﬁ?eer velocity of the
belt is 2.5 m/s. The angle of lap on the smaller pulley is ! ‘ . The coefficient of
friction is 0.3. Determine the effect on power Wm the following cases:

__1) initial tension in the belt is increased by 8% | i
" ii) angle of lap is increased by 8% by the use qf e idler pulley, for the same
speed and the tension on the tight side. /¢ 4 _“ “\ 2

B. Two involute gears of 20° pressure a@@%&f’-ﬂx mesh. The number of teeth on
puuun is 2{] and the gear ratio is 2. If’@e pqch expressed in module is 5 mm and

module, find:
i) the angle turned through by pi:
ii) the maximum velocity of §li
e € |
Q5 A. A cam rotating clnak)ms:. f?f a umfnnn speed of 100 rpm is required to give
motion to knife cdge’ﬂmwérfas below:
i) Follower tg/inoveailitwards throu ugh 25 mm during 120° of cam rotation.
ii) Follower tﬁm for the next 60" of cam rotation.
iii) Follower 1o e etiirn to its starting position during next 90° of cam rotation
iv) Follower'tc dwell for the rest of the cam rotation.
The minimum rédius of the cam is 50 mm and the line of stroke of the follower
passes ﬂggou@i the axis of the cam shaft. If the displacement of the follower
takesjp}am with uniform acceleration and retardation on both the outward and
rch mqkes find and draw the maximum velocity and acceleration during
fnum:»;};ﬁrﬁ: return stroke.

B D&rﬁe the equation for the length of chain with the help of a neat sketch.

Qf( s}‘h’nte notes on:-
;\-Ji’ WA Pressure angle in cams and methods to control it.
) N ‘BJ Grasshopper’s mechanism.
C. Oldham’s coupling.

D. Whitworth quick return motion mechanism.
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