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Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

- - - -

1.
How are Robots useful in materials handling in any organization where a number of materials are to be transferred from one work station to another.
2.
Name five different types of robot end effectors. Compare and contrast the end effectors from the viewpoint of their functions.

3.
Explain the difference between Cartesian coordinate representation and Homogeneous coordinate representation with an example.

4.
Define joint vector and explain how position of a manipulator is represented for a 5R-1P manipulator.

5.
Find the joint space singularities of the cylindrical-coordinate robot. Describe the self-motions of the manipulator at singularities if present.

6.a)
Explain the Lagrange – Euler’s formulation for robot arm.

   b)
Differentiate clearly with reference to 2-jointed manipulator of RR type and LL type.

7.a)
List the types of manipulators employed for traveling from point to point.

   b)
A single link robot with a rotary joint is motionless at (0 = 150. It is desired to move the joint in a smooth manner to (f =750 in 3 seconds. Find the co-efficients of a cubic which accomplishes this motion and brings the arm to rest at the goal.

8.a)
Draw the figure of a hydraulic system of robot and show how the out put shaft velocity is proportional to the flow of the oil in motor-pump combination for a hydraulic system.
   b)
Compare and contrast hydraulic and electrical actuators.
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1.
Explain with the neat diagram how Robot can be gainfully employed in the inspection methods of component made in large number.

2.
With the aid of a sketch describe the mounting of a spot welding electrodes on a robot wrist.
3.a)
Define Translation transformation and explain how the coordinate of the vector changes.

   b)
A point P (5,5) lies in a 2-D reference frame. The point has to move along the line at an angle 450 for a distance of 10 units. What are the coordinates of the final position of the point?

4.         Using graphical techniques prove that it is always possible to make two reference frames  co-incident by performing at most two rotations and one translation.
5.
Find the manipulator jacobian matrix J (q) of the five axis spherical co-ordinate robot.

6.
Compare the differences between the representation of angular velocity and kinetic energy of the Lagrage-Euler and Newton-Euler equations of motions in the following table.

	          
	Lagrange Euler  
	Newton Euler

	Angular velocity        
	
	

	Kinetic velocity
	
	


7.
A Cartesian co-ordinate robot of configuration robot of configuration L L L is to move its three axes from position (x, y, z) = (0, 5, 5) to position (x, y, z) = (20, 35, 15). All distance measures are given in mm.  The maximum velocities for the three joints are respectively 20 mm /sec 15 mm/sec and 10mm sec.  Determine the time required to move each joint if slew motion is Used.
8.
Classify and explain various types of devices commonly used as components of robot control systems.
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1.a)
Why are Robots used in a flexible manufacturing cells?
   b)
What advantages are derived by its use in the cell.

2.
Illustrate a robot gripper with


a)   self-aligning fingers


b)   form dependent fingers

3.a)
Show how to add two vectors represented in Homogeneous coordinates with different scale factors. What is the scale factor of the point?

   b)
Find the composite rotation matrix representing the following.


i)
A rotation of about y-axis


ii)
A rotation of ( about w-axis and


iii)
A rotation of ( about u-axis.

4.
What is a forward kinematics problem? Explain Denavit-Hartenberg convention for selecting frames of reference in robotic application.

5.
Suppose the cylindrical co-ordinate robot is not at a joint space singularity, find an example of an infinitesimal tool displacement vector du that is impossible to achieve because the robot has only four axes.

6.
Explain Direct and Inverse dynamics with a block diagram applied to a simple task.

7.
A Robot of configuration L L L is to move its three axes from position (x,y,z)=(0,10,10) to position (x, y, z) = (10,15,20,). All distance measured are in mm. The maximum velocities for the three joints are respectively 15 mm/ sec,    20 mm/sec, 10 mm/sec. Determine the time required to move each joint if joint interpolated motion is used.

8.a)
Explain various devices used as position sensors in robots.
   b)
Discuss any one device that can be used as velocity sensor in robot.
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1.
Write short notes and their applications for the following:


a)
Automation
b)
Robotisation

2.
Illustrate a robot gripper with


a)
cam operated


b)
gear operated


c)
lever (links) operated fingers

3.
Define rotation transformation and explain how to represent the transformation for rotation of an angle ‘(’ about x, y and z-axis.

4.
Write and explain the algorithm for deriving the forward kinematics for any manipulator based on D-H convention.

5.
Find the manipulator Jacobean matrix J(q) of the four axis cylindrical coordinate robot.
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6.
Distinguish clearly between forward Newton -  Euler equations and backward Newton Euler Equations, with a simple example.

7.
A jointed – arm robot of configuration VVR is to move all three axes so that the first joint is rotated through 500 and the second joint is rotated through 900 and the third joint is rotated through 250. Maximum speed of any of these rotational joints is 10 0 /sec.  Ignore effects of accelerations and deceleration. 


a) Determine the time required to move each joint if slew motion is used.


b) Determine the time required to move the arm to the desired position and                the rotational velocity of each joint, if joint interpolated motion is used.

8.a)
Explain various power transmission systems used in robots.

   b)
Discuss the effects of the above mechanical systems on the performance of the robot.
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