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(*) Instructions to candidates:1) Answer Q.1: Q.2-, g.3, Q.4, Q.! oR Q.6, Q.7 oR Q.8?l Figures to the rigfrt irrji""t" full marks.3l Use of scientific calculatoiis allowed4l Use suitable data where ever required

Q'1) a) write a short note on inversions of four bar mechanism.

b) Determine DoF of forowin* rlln.rism shown in figure 1
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Q.2) a)

b)

Q.3) a)

Figure 1

A reciprocating engine has crank 2?o mm.long and connecting 16Irod is go0 mm 10ng. The crank rotates with rniform speed ofl44o rpm and it is lust past IDC by 45'. ol1.rr"i"e velocity ofpiston, acceleration of pision, angular ...ro"ity oi connecting rod
ffi1nffi*'* acceleration oi connecting 1-oa.--1u." "rr"riti,
In a slider crank mechanisffi:rls ouriq,rity ratio n, show that t6Ithe ratio of piston acceleration at the beginning of stroke and atthe end of stroke is given by (i-J. Assume uniform crank speed.

The mechanism shown 
]n -the figure 2 is driven by link 2 at 45 t6]rad/sec in counter clockwise directio". F;d the angurar
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velocities of link 3 and 4 using relative velocity method. Take
length of link 1 = 10 cm, link 2 = 4 cm, link 3 = i0 cm and link 4
=12 cm.
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' Figure 2
OR

b) For the straight line mechanism illustrated in figure 3, az = t6I
20 rad/sec CW and qz = 140 radf sec2 CW. DeterminJvelocity oi B
using ICR method.
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ftxo, * *cx : ft#; = I00 rrrm.
. Figure 3

Q.4) a) V/rite steps ,to perfor:m acceleration analysis of a mechanism I4lusing relative polygon method.
OR

b) write a short note on corioris component of acceleration 14)

Q.5) a) For the function ! = x2. Where, x varies from 0 to 4. Angle of t6l
driving link varies from 40" to 105. and angle of driven link
varies from 50' to 150". . \

b) Solve K using Freudenstein,s equation for e. 5. a.
c) Assume length of fixed link as unity; calculate lengths of various

links of four bar mechanism for e. S b.
OR

Q.6) a) Synthesis a four bar mechanism to move a rigid body AB
successfully through three position given by the figure 4:
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Figure 4

b) Determine the Chebychev spacing for function y = lognx in the l4l
interval L < x ( 5, where three precision points are required to be

considered.
c) Write procedure to synthesize a four bar mechanism using three t4l

position inversion method.

Q7) a)

b)

c)

Q.8) a)

b)

c)

A disc cam is to give outstroke of 50 mm to an inline knife edged

follower with SHM during first 90' cam rotation. Follower will
return with l2O" cam rotation with uniform acceleration and
retardation. Follower will have two equal dwell intermediately
during rise and return. Take base circle diameter = 50mm
Represent displacement diagram for the given data.
Show required cam terminologr
Draw the desired cam profile

OR
A cam has to give motion to a roller follower of 10 mm diameter
as defined below:

Minimum raciius of the cam 40 mm, Outwarci stroke oi 30 mrri
during l2O" cam rotation with uniform velocity, Dwell for 50'
cam rotation, Return during l2O' cam rotation using SHM,
Follower to dwell for remaining cam rotation.

Draw Displacement diagram with suitable scale

Draw required cam and follower arrangement
Draw cam profile when roller follower axls passes through the
axis of cam.
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