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Answer any FIVE questions

All questions carry equal marks

- - -

1.
Distinguish between Hard Automation and Soft Automation.

2. a)  
How is a robot end effector specified?
    b)
What are the design considerations in the robot endeffector for holding the object?
3.
A manipulator is required to move along a straight line from point A to point B, where A and B are respectively described by 
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and B = 
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The motion from A to B consists of a translation and two rotations. Determine (, (, ( and x, y, z, for the drive transform. Also find three intermediate transforms between A and B.

4.
Assign the DH coordinate frames for the three degree of freedom spherical (polar 
coordinates) robotic manipulate and prepare the link parametric table. Explain 
clearly the assignment of coordinate axes.

5.        
Find the manipulator Jacobian matrix J (q) of the five axis spherical co-ordinate robot.

6.     
Consider the cone shaped link of mass m shown in fig let Lc be the frame

            obtained by translating frame Lo = ( x0, y0, Z0 ) to the center of mass of the

            cone. Find the inertia tensor D-bar of this link about its center of mass

            expressed with respect  to frame Lc
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7. a) 
Explain how a trajectory is planned for CP robot.

    b)
List out the constraints for planning joint interpolated trajectory. 

8.
Explain with a sketch a hydraulic operated robot system. Can we have a 
combination of hydraulic, pneumatic and electrical actuators? What determines 
the type of actuator used?
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1. a)
Define the term ‘Robot’.

    b)
What is meant by a manipulator having redundant degrees of freedom and its 
advantages?

2.
What are the types of actuators used for robot end-effectors?  State the advantage 
of each actuator.

3.
A manipulator is required to move along a straight line from point A to point B rotating at constant angular velocity about a vector K and at an angle (, the points A and B are given by a 4x4 homogeneous transformation matrices as 
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Find the vector K and the angle (. Also find three intermediate transforms between A and B.

4.
For the PUMA 600 robotic arm establish the joint coordinate systems and prepare 
link parameter table.

5.
Compute the tool deflection ∆u caused by an end –of-arm force and moment vector Ftool Write the final result as six equations expressing ∆ P and ∆Ф as functions of  ftool  and n tool for a cylindrical co-ordinate robot.                 

6. a)  
What is the meaning of the generalized coordinates of for a robot arm ?
    b)
Give two different sets of generalized co ordinates for the robot arm shown in fig 
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7.
State and explain various interpolation schemes used in robot motion.

8. a)
In the event of a malfunction in the encoder or the drive system, what kind of 
safety features can be incorporated in the system to prevent loss due to damage?

     b)
Explain how the angular position is calculated in an incremental encoder.
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1.
Write a detailed note about Fixed Automation, with a applications.

2.
Illustrate a robot gripper with
    a)
Cam operated.

    b)
Gear operated.

    c)
Lever (links) operated fingers.
3.
A manipulator is required to move along a straight line from point A to point B, where A and B are respectively described by 
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and B = 
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The motion from A to B consists of a translation and two rotations. Determine (, (, ( and x, y, z, for the drive transform. Also find three intermediate transforms between A and B.

4.
For the six jointed PUMA robotic arm, select a valid set of coordinate systems, and determine the link parameters and symbolic A and T matrices.
(Contd…2)
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5.     
For the polar –co-ordinate robot given in figure find the link jacobian matrix 

            Jk  (q) for k = 1, 2  










L2


d2

x2

Z1

Y         2




X1
y1

m1


(1 

   d1
z2

                                     zo                            yo 




X0

6.
Derive the expression for joint torques for a planar R-P robotic manipulator using 
Lagranze-Euler formulation.
7. a)
Discuss robot trajectory planning?






    b)
Explain the general guidelines for planning a joint interpolated motion trajectory

8.
What are position sensors? What are the different types of position sensors? What 
are the conditions that determine the choice of a particular type of position 
sensor?
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1.
Write a detailed note about Flexible Automation, with applications.

2.
Illustrate a robot gripper with
    a)
Self-aligning fingers.

    b)
Form dependent fingers.
3.
A manipulator is required to move along a straight line from point A to point B rotating at constant angular velocity about a vector K and at an angle (, the points A and B are given by a 4x4 homogeneous transformation matrices as 
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Find the vector K and the angle (. Also find three intermediate transforms between A and B.

4.
Considering L L L robot with its x, y and z axes aligned with a reference 
Cartesian co ordinate frame located at (x, y, z) = (5, 5, 5) the end of arm of the 
robot is currently at (x, y, z) = (10, 8, 12) relative to the reference co ordinate 
frame is moved to final position with constant velocity in x y z directions. Identify 
all transforms to final position.
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5.    
Find the manipulator jacobian matrix J (q) of the two-axis planer articulated robot shown in figure. 
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6.
Develop the general expressions for kinetic energy and potential energy of an element of a robotic manipulator.

7.
Explain a 3-5-3 trajectory plan to represent a pick and place movement for an assembly operation.

8. a)
What are the conditions under which a position sensor is preferred versus encoder 
based systems? Where are encoders placed with respect to drive system and 
where are position sensors placed? Can both the systems be used on the same 
robot?

    b)
Why are absolute encoders preferred?

~ ~ ~ ~

Set. No:


1





Set. No:


2





Set. No:


3





Set. No:


4





r





Yo





h/4





Zo





r





Xo 











_1128846522.unknown

_1128846801.unknown

_1128846905.unknown

_1128846408.unknown

