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1.
Determine the degrees of freedom of the following mechanisms.


(a)
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(b)
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2. A four link RGGR crank-rocker mechanism in shown.  The krowns are the position and plane of rotation of the input link,  the plane of rotation of the output link, and the dimensions of all four links.  Find the positions of all moving links when the input crank is set to (2 = -45o as shown.
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3.
Determine the angular acceleration (2 of the crank 2, taking the effect of the weights into consideration.

[image: image4.png]




02 A=6 in

W2 =30 lb




AB=12 in

W3=5.5 lb



AG3=6 in

W4=6 lb


O​4 B=9 in


O4G=4 in

I02 =0.6 lb-in-sec2

Ig3=0.20 lb-in-sec2

Io4=0.35 lb-in-sec2
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4.a)
State the Goudman’s theorem and explain it in brief.

   b)
What are the methods of drawing instantaneous centers ?  Taking one of the methods explain.

5.a)
Explain the terms ‘synthesis’ and ‘analysis’ of mechanisms.

   b)
Explain in detail how to design a four bar mechanisms by ‘Four distinct position’ (Burmester’s curve) with the help of neat line sketches.

6.
In a slider crank mechanism the following data apply.


l2= crank radius =200 mm


l3= connecting rod length =750 mm


l1= offset of the line of stroke from x-axis of pivot = +50 mm


w2 =20 rad/sec

(2=20 rad/sec2

(2 varies from 0o to 360o in steps of 30o.

Determine (3, w3, (3, l4, v4 = 
[image: image5.wmf]·
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Write the computer program in Fortman or C or C++ and print the output.

7.
Write the computer animation program for a double rocker mechanism motion.

8.
Write short notes on :


(a)
Overlay method of synthesis


(b)
Coupler courves


(c)
Kurtz Batch criterion for spatial mechanisms.
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1.a)
State Grubler’s criterion for plane and spatial mechanisms.  Verify the criterion with examples for a four bar mechanism.
  b)
State Kurtz Batch criterion for planer and spatial mechanisms.  Verify the criterion with examples for a four bar mechanism.

2.a)
State Grashoff’s criterion for plane and space mechanisms and illustrate with examples.

   b)
Determine the degrees of freedom of the following mechanism.




[image: image7.png]



3.
Using Freudenstein’s equations, derive equation for


(a)
Displacement analysis

(b)
Velocity analysis


(c)
Acceleration analysis for three point and five point positions.

4.
In a four bar mechanism the lengths of the links are 50mm, 80mm, 90mm, 70mm, w2 =10 rad/sec, (2 = -10 rad/sec2.  The shortest link is the fixed link.  (2 varies from 0o to 360o.  Find in steps of 30o of crank rotation the following :


(3  ;   (4

w3   ;   w4


(3   ;  (4

Write a computer program in FORTRAN or C or C++.
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5. In the four bar mechanism with a coupler link PAB, l2=10 cm, l3=14 cm, l4=13 cm and l1 (distance between 02 04) =15.6 cm.
The coupler angle ( = 15o and length AP = l5=12 cm.  For the configuration when 

(2 = 60, determine the co-ordinates of the coupler.

[image: image8.png]



6.a)
State and prove Quinn’s energy distribution method.

   b)
Explain Bobiller and Hartman’s construction.

7.
Determine w6 and (6 by auxiliary point method.





              
      [image: image9.png]
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O2A=7.5 cm




w2=10 rad/sec (clock wise)
AB=5 cm

BC=7.5 cm

O5C=6.25 cm and is vertical

CD=10 cm

BD=5 cm

O6D=5 cm

(O2 AB=110o
(ABC=115o
(O6DB=117o
8.a)
Discuss computer graphic animation of any complex mechanism.  Develop the necessary computer program.

   b)
Discuss the static force analysis of spatial mechanisms with an example.
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1.a)
Define the terms pole, polode and pole velocity.
   b)
Find all possible centers of the mechanism in the figure and find the velocity of point P.



[image: image10.png]



2.a)
Define the term inflection points and ‘inflection circle’.

   b)
Determine the equation of Burmester’s circle point curve for a planet gear of 5 cm diameter rolling on a sum gear (fixed) of 7.5 cm diameter.

3.a)
Explain the Bobillier’s theorem.
   b)
Describe the Bobillier’s construction for finding inflection point given the center of curvature of the tracer point and the instant centre.

4.
Determine the couple T on a crank to be applied for equilibrium of the system shown in figure below.  Also determine the resultant forces exerted on the frame.  Sketch neatly the free body diagram.




[image: image11.png]



OA=10cm
AB=40cm
AC=4cm
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5.
Develop a computer animation program for a RRSS mechanism motion.  Assume 


your own dimensions.

6.a)
What is structural error ?

   b)
Find the precision points and crank angles corresponding to the precision points, for a four bar function generator.



Y= x1.2

1<x<5


Using Chebsher spacing.  Assume (0 =30o,(o=60o and A(=A(=90o.

7.
The angular velocity of link 2 of the four bar linkage in w2=40 rad/sec about z-axis.  Find the angular velocity and angular acceleration of links 3 and 4 and the velocity and acceleration of point B for the position shown.




[image: image12.png]




AO2=4 in  ; BA=15 in  ; BO4=10 in.
8.
In a far bar mechanism the length of the links are l1=600mm, l2=300 mm, l3=360 mm, l4=360mm.  The link l1 is fixed and the link l2 has an angular velocity of 10 rad/sec and an angular acceleration of -30 rad/s2 (retardation).  Determine the angular displacements, velocities and acceleration of links at an interval of 30o of link l2.  Write the computer program in Fortman or C or C++.
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1.
In a four bar mechanism the lengths of the links are :  l1=600 mm, l2=300 mm, l3=360 mm and l4=360 mm.  The link l1 is fixed and the link l2 has an angular velocity of 10 rad/sec and the angular acceleration of 30 rad/sec2 (retardation).  Determine  angular displacements velocities and acceleration of links at an interval of 30o of link l2.  Write the computer program in Fortman or C or C++.
2.a)
Define the term pole, polode and pole velocity.

   b)
Find all possible centers of the mechanism in the figure and find the velocity of point P.




[image: image13.png]



3.
Determine the degrees of freedom of the following mechanisms.


(a)


               [image: image14.png]
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(b)
                           [image: image15.png]



4.
Determine the angular acceleration  (2 of the Crank 2, taking the effect of the weights into consideration.

[image: image16.png]




O2A=6 in


w2=30 lb

AB=12 in


w3=5.5 lb

AG3=6 in


w4=6 lb

O4B=9 in


O4G=4 in


I02=0.6 lb-in-sec2

Ig3=0.20 lb-in-sec2


I04=0.35 lb-in-sec2
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5.
Determine w6 and (6 by auxiliary point method.




[image: image17.png]




O2A=7.5 cm




w2=10 rad/sec (clock wise)
O2A=7.5 cm

AB=5 cm

BC=7.5 cm

O5C=6.25 cm and is vertical

CD=10 cm

BD=5 cm

O6D=5 cm

(O2 AB=110o
(ABC=115o
(O6DB=117o
6.a)
Discuss computer graphic animation of any complex mechanism.  Develop the necessary computer program.

    b)
Discuss static force analysis of spatial mechanisms with an example.

7.
Prove the first force of Euler-Savery equation of plane motion.
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  when OS  is the Instantaneous centre of curvature of the path of ray S.  S is an arbitray point on ray S.  P is the velocity pole of moving and fixed polodes and IS is the inflection point on the ray S.

8.a)
Explain in detail  to synthesize a four bar mechanism by “Overlay method”.

   b)
State Bobillier theorem and prove the same. 
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