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1.
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For the mechanism shown in the figure above 
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angular velocity and angular acceleration of link 6 using Good man’s method. 
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2.a)
Write a short note on inflection circle.

   b)
Explain the Hart’mans construction in detail.

3.a)
Write a computer programme to find the velocity and acceleration of a four-
link mechanism.

   b)
Write a computer programme to find the co-ordinates of a coupler point of a 
four-link mechanism or a slider-crank mechanism.

4.
A four –linkage is required to generate the function Y = x1.6 for 
[image: image10.wmf].
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 The 
crank rotates from an angle of 300 to 1200, where as the follower rotates from 
an angle of 600 to 1500. Given that the length of the largest link is 30cm, 
determine the lengths of all the links.  Use 3-point chebyshev spacing.
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Set No: 1
5.
For the Whitworth quick-return mechanism as shown in the figure below 
determine the 
following when the crank op rotates at an angular velocity of 
2.5 rad/sec (Const).


i)
The acceleration of the slider S.


ii)
The angular acceleration of links AR & RS.


[image: image11.png]P on slider
R on AR

B





6.
For the mechanism shown below find the required torque for the static 
equilibrium. The lengths OA and AB are 250mm & 650mm respectively.


[image: image12.png]



7.
For the mechanism shown below the sliding Blocks weigh 45 N each. Both 
connectings are uniform, each being 50.8cm long. The length of the crank is 
15.3cm and is rigid with a mass 10Kg at its ends. All links weigh 172N/M. If a 
force of 450N is applied to the slider A as shown in the fig, what will be the 
acceleration of the slider B at the instant when the force is applied, assuming 
the mechanism to be initially at rest?


[image: image13.png]



8.a)
Explain in detail about Grashoff’s law for both planer and Spatial mechanism.

   b)
Explain in detail about Auxilary point method with a help of a complex 
mechanism.
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1.
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In the Alkinson engine mechanism shown in the figure above the velocity and 
acceleration of the slider at ‘D’ are given as 40Cm/Sec and 450 Cm/Sec2. 
Determine angular velocity and angular accelerations of link 2&3.


Take 
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2.a)
Write a short note on equivalent mechanisms.

   b)
Explain in detail about Hart’sman construction.

3.
For the mechanism shown in the figure below, calculate


i)
The acceleration of the slider at B.


ii)
The acceleration of point E.


iii)
The acceleration of link AB.
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4.
In the mechanism shown below.  The crank OA rotates 60 rpm. Determine 


i)
the linear acceleration of the slider at B.


ii)
the angular accelerations of the links AC, CD and BD.
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5.
The following data relate to a horizontal reciprocating engine.


Mass of reciprocating parts 


= 

120 Kg




Crank length 


= 

90mm




Engine Speed 


= 

600rpm


Connecting rod:
  Mass


= 

90Kg



         Length between centers


= 

450mm


Distance of centre of mass from big end centre   =  

180mm


Radius of gyration about an axis through centre of mass  =   150mm


Find the magnitude and the direction of the inertia torque on the crank shaft 
when the crank has turned 300 from the IDC.

6.a)
Write a short note on overlay’s method.

   b)
Write a short note on synthesis of dwell mechanism.
   c)
What are the various properties of roto pole.

7.
A four bar linkage is to be designed to generate the function y = x1.6 for 
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  Given that the scale factors are r x=300 and ry=150. Use 4 
chebyshev’s accuracy points to determine the link length ratios.

8.a)
Explain “QUINN’S Energy- distributed method” in dynamic motion analysis.

   b)
Write a short note on equivalent mass and force method in dynamic motion 
analysis.
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1.a)
Explain Grublers and kutz Batch criterion for planar mechanisms completely 
with clearly discussing about merits, demerits and exceptions.

   b)
Explain the Grashoff’s law for both planer and Spatial mechanisms 
completely.

2.
Write a computer program to analyze the position, velocity and acceleration of 
link 4 of the scotch-yoke mechanism shown in the figure. The position, 
increment and velocity (constant) of the crank should be accepted as data, 
and 
the analysis should continue over the full cycle of operation.
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3.a)
State and prove the Roberts theorem.

   b)
What is COGNATE linkages.

4.
A four-link mechanism subjected to following external forces (figure below)

____________________________________________________________

Link
        Length
     Force
Magnitude 
Point of application 


          (mm)




of force

AB

500

F2
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  325 mm from A

BC

660

F3
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   297 mm from B.

CD 

560

F4
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   373 mm from D

AD

100

-
   (Fixed)

-

____________________________________________________________
Determine the shaft torque T2 on the input link AB for static equilibrium and 
also find the forces on the bearings A, B, C, D
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5.
The figure below shows the configuration diagram of a 4-link mechanism. The 
crank AB has an instantaneous angular velocity of 10.5 rad/sec in ccw. find


i)
The angular accelerations of the links BC & CD


ii)
The linear accelerations of  points E, F & G.

[image: image25.png]BE = 40 mm
BC = 66 mm





6.a)
Derive the Freudenstain equation.

   b)
Derive an expression for the optimum transmission angle of a crank-rocker 
mechanism.

7.
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In the mechanism shown above, 
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. Determine angular velocity 
and 
angular acceleration of link 6. using Goodman’s method.
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8. The two ends of a link are constrained to move in guides as shown in the figure below. The link is uniform and weigh 196N. The sliders A and B weigh 98N each. A force of 294N is applied to the slider B. If the instantaneous velocity of the slider to wards left is 100cm/sec, determine the instantaneous acceleration of 
the slider A.


[image: image31.png]



@&@&@
Code No: 411405

IV B.Tech I-Semester Regular Examinations, November-2004

ADVANCED KINEMATICS AND DYNAMICS

(Mechatronics)

Time: 3 hours






Max. Marks: 80

Answer any Five questions

All questions carry equal marks






       ---

1.
In the mechanism shown below. 
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  Determine angular 
velocity and angular acceleration of link 6. using Aunillory point method. 
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2.a)
Write a short note on coupler curves.

   b)
State and prove the Bobillier’s theorem.

3.a)
Write a short note on inflection circle.

   b)
Derive the Eular Sallery equation.
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4.
In a 4-link mechanism shown below, a Torque T3 and T4 have magnitudes of 
30 N-m and 20N-m respectively. The link lengths are AD = 800mm, 


AB = 300mm, BC = 700mm, CD = 400mm, determine the required input 
torque T2.

[image: image37.png]



5.a)
Write a short note on instantaneous centres.

   b)
State and prove the Kennedy’s theorem.

   c)
How many no. of instantaneous centres are possible for a n-link mechanism, 
and write the procedure to locate all the instantaneous centres.

6.
Determine the lengths of the links of a four-bar linkage to generate 
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 The length of the smallest link is 5cm. Use 3 
accuracy points with Chebyshev’s spacing.

7.
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In the Alkinson engine mechanism shown above the velocity and 
acceleration of the slider at D are given as 40cm/sec. and 450cm/sec2.  
Determine angular velocity and angular acceleration of link 2 & 3.
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8.
The relevant particulars of a double-acting horizontal steam engine are 


Mass of the reciprocating parts

=

125Kg.


Crank radius




=

40cm,


Length of the connecting rod


=

160cm


Steam pressure



=

70N\cm2

Back pressure




=

2N\cm2

Diameter of the piston



=

40cm


Speed of the engine



=

250rpm


Determine the power developed and the turning moment when the crank and 
connecting rod are at right angles.
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