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Instructions: (l) This question paper has two sections. Attempt each section in separate answer book.
(2) Figures on right indicate marks.
(3) Be precise and to the point in answering the descriptive questions.

Q.l 
SECTION: I

(A) What is significance of degree of freedorn of kinematic chain? "Even number of DOF required (05)
odd nurnber of link & odd number of DOF required even number of link" iustify the
statement.

(B) What do you mean by inversion of mechanism? Sketch slider crank chain and its various (05)
inversions, stating actual machines in which these are used in practice.

OR

What do you understand by constrain rnotion? What are the different types of constrained motion'l
Explain each type with examples.
Explain Grubler's criteribn for determining degree of freedom. Using Grubler's criterion for
pl31er mechanism, prove that the minimum number of binary link in constrain mechanrsm
with simple hinges is four.

in figure 2.1, speed of the crack OA is 600 rpm. Deterurine the linear velocity of slidbr D and
the angular velocity of the link BD, when the crack is inclined at an angle of 750 to the
vertical. The dimensions of various links are: oA:2g mm; AB:44 mm: BC=49 mm and
BD=46mm. The center distance between the center of rotation O and C is 65 mm. The path of
travel of the slider is 1 I mm below the fixed point C. The slider moves along horizontal path
and OC is vertical.

Q.2 The dimensions of the four bar chain mechanism are as follow: crank OrA=300 rnm 0z8=360
mm AB=450 mm and OtOz= 600mm. The angle AOrOz= 500. The crank OrA rotate an
angular velocity of 10 radlsec and an angular acceleration of 20 radlsec2 both counter
clockwise. Determine the angular velocities and angular acceleration of OzB.
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Q.4

Q.3 Attempt any TWO. (10)
(A) What do you mean by synthesis of mechanism? Find out types of joint required for producing 2

Degree of freedom for nunber of link 3.
(B) What do you understand by kinematics Pair? Explain different type of kinematic pair with

example.
(C) Explain characteristics of coordinate coupling.

SECTION: II

Q.4 Determine velocity of the point B on link 3 of the mechanism shown in figure 4.1 if the cranl< (10)

2 is driven at an angular velocity (pz 48 rad/sec CCW. What is the angular velocity of link 3?
Take AOz =200 mm AB = 400 mrn BO+ = 275 mm OzOq = 350 mm and angle BOqOz : 900
(D2=1150. Use kinematic coeffrcient method.

(ir.

Develop an equation for the relationship between the angular velocity of the input and output
crank of the four bar linkages shown in figure 4.2.Use complex algebra method : n

Q.s
(A) The link 1 of the four bar mechanism is fixed link, link 2 is a crank, link 3 is a coupler and

link 4 is a follower link. The lengths of links are as follows: Link l:4units, Link2:5 units
Link 3=2 units and link 4:5 units and input angle !s 80". Find
i. All possible solution for angle 03 and 04.
ii. Transrnission angle
iii. Minimum and maximum value of transmission angle.

(B) The driving moment applied on link is shown in figure 5,1. Determine the force Fq necessary
to be applied on link 4 for equilibrium. Also Determine the state of loading of the connecting
rod.
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Q.6
(A)
(B)

OR
Q.5 Make a complete inertia force analysis of the four bar chain mechanism (Refer Figure 2.2) (10)

with foilowing data: Mass of 2nd, 3'd and 4th links areZkg,4 kg and 6 kg respectively.G2, G3
and G4 are at mid points. Moment of inertia of link 2il,3rd and 4th are 225 kg/mm2, 120
kg/mm2 and220kgimm2.

Attempt Any T\ilO.
Explain neoessary condition of Grashof s law for four bar chain mechanisrn.

(10)

Fig 6.1 shows a weight W = 66.75 N connected a pivoted rod which is assumed to be
weightless and very rigid. A spring having a rate of k= 10.68 kNAn is connected to the center
of the road of the rod and holds the svstem in static equilibrium at the position shown,
Determine the period of the motion.

L ?too rrnm J
(C) Explain the resonance condition in vibrationTi"lrl,r.

END OF PAPER.....
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