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1. a)
State Grubler’s criterion. Derive the minimum numbers of binary links in a constrained mechanism with simple hinges using Grubler’s criterion.

b) What are the various inversions of Grashof’s law?

2. 
In the mechanism show in below figure, (2 = 10 cycles/sec (cw) constant, 

O2A = 75mm, AB = 50mm and BC = 75mm. Determine (6 and (6 by using auxiliary-point method.
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3.
A four bar linkage is required to generate the function (= x1.6 for 1 (  x ( 4. The crank rotates form an angle of 300 and 1200; whereas the follower rotates form and angle of 600 to 1500. Given that the length of the largest link is 30cm, determine the length of all the links. Use the Chebyshev spacing method.

4.
State the ‘Two position synthesis a four bar mechanism’. Give the step by step procedure to obtain the synthesized mechanism by using two position synthesis. Draw the flowchart to solve the same problem.
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5.
The figure below shows Rapson’s  slide which is used in the steering of ships. The moment of inertia of slotted lever 2 about G2 is 10 kg-m2. Sliding blocks 3 and 4 are identical; each has a moment of inertia of 0.05 kg-m2. The blocks weigh 300N each, and link 2 weighs 3000N. If the coefficient of friction for each block and guide surface is 0.2, determine the total pin force at O2 when block 4 is pulled to the right with an uniform velocity of 10cm/sec.
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6.
Enumerate the differences between ‘Quinn’s energy distribution method’ and ‘the equivalent mass and force method’. Describe any one method with the help of a suitable example.

7.
Discuss the advantages of using computers in the analysis of Kinematics linkages.

8.
Write short notes on any TWO of the following:

a) Complex mechanisms.
b) Coupler curves.

     c)
Dwell mechanisms.
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1.
Explain how the movability of a mechanism can be determined using Grubler’s criterion. What is the deficiency by this method and explain by which method this deficiency can be overcome?

2.
In the mechanism show in below figure, (2 = 5 cycles/sec. (cw) constant, 


O2A = 75mm, AB = 40mm, BC = 80mm. Determine (6 and (6 by using auxiliary-point method.
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3.
Draw a linkage whose coupler curve has a cusp. Draw the coupler curve around the cusp and show that the coupler rotes about this for the instant when the coupler point is on cusp.

4.
Synthesize a four-bar linkage that will, in one of its positions satisfy the following values for the angular velocities and accelerations:  y = x1.2  1 (  x ( 5. Using Chebyshev spacing for three precision points. Take (o = 30o, (o = 60o and 


(( = (( = 90o.
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5.
Discuss the following methods used for synthesis of linkages:

     a)
Complex numbers and matrices.

     b)
Computer aided method.

6.
Define energy contribution coefficient. Describe the Quinn’s energy distribution method for the direct determination of velocity of the mechanism at any instant.

7.
Discuss the vector analysis method used for determination of velocities and acceleration of linkages. Enumerate the advantages and limitation of vector analysis method over other methods.

8.
Write short notes on any TWO of the following:

     a)
Equivalent mechanism.

     b)
Theorem of angular velocities.

     c)
Dynamic motion simulation.

~ ~ ~ ~
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1.
Explain the three different kinds of mechanisms that can be obtained from a movability of four bar linkage based on Grabshof’s criterion.

2. 
In the mechanism shown in below figure. (2 = 10 cycles/sec (constant) clockwise, O2A = 80mm, AB = 50mm and BC = 80mm. Determine (6 and (6 by using Goodman’s approach.
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3.
What is meant by ‘Coupler’? Discuss the important geometrical properties of coupler curves with the help of neat sketches.

4.
Synthesize a four-bar linkage that satisfy the following values for the angular velocities and accelerations.



y = x1.5 1 (  x ( 5  using Frendenstein’s  method. Take (o = 30o, (o = 60o and (( = (( = 90o.

5.
Describe the advantages and applications of Computer aided analysis of space mechanisms.
(Contd…2)
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6.
Define ‘Equivalent force’ and ‘Equivalent inertia’. Describe the equivalent mass and force method for the direct determination of acceleration of the mechanism.

7.
Two ends of a link are constrained to move in guides as shown in figure below. The link is uniform and weighs 196 N. The sliders A and B weigh 98 N each. A force of 294 N is applied to the slider B. If the instantaneous velocities of the slider towards left is 100 cm/sec., determine the instantaneous acceleration of the slider A.
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8.
Write short notes on any TWO of the following:

     a)
Use of Goodman’s analysis.

     b)
Cognate linkages.

     c)
Optimization of transmission angles.

~ ~ ~ ~
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1.
Derive the following for a mechanism with simple linkages using Grubler’s criterion.

     a)
Minimum number of binary links.

     b)
Maximum number of hinges on one link.

2.
In the mechanism shown in below figure, (2 = 15 cycles/sec (cw)(constant),

O2A = 70mm, AB = 40mm and BC = 70mm. Determine (6 and (6 by using Goodman’s approach.
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3.
State the Robert’s law. Prove the Robert’s law considering a four bar mechanism.

4.
Using the overlay method, synthesize a four-bar linkage to generate the function



 y=log10 x in interval 1 (  x ( 2.

5.
What is Frendenstain’s equation? Describe the use of Freudenstain’s methods for synthesis of linkages with the help of an example.

(Contd…2)
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6.
Figure below shows a four-bar mechanism in vertical plane and stationery at the instant indicated. The input and output members O2A and O4B are rigid but of a negligible mass. The coupler AB is a rigid, uniform rod of length 500mm, its total mass being 15 kg. A torque M acts on the crank D2A, as shown causing this crank to move with an angular acceleration 50 rad/s2 in the direction of M. Determine the magnitude of M.
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7.
Discuss how the computers are used for animation and simulation of linkage

            motion studies.

8.
Write short notes on any TWO of the following:

     a)
Matrix synthesis.

     b)
Differences between two position synthesis and three position synthesis.
     c)
Path curvature.

~ ~ ~ ~
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