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1. 
Explain the various components of Robot system with the help of a schematic 
diagrams.

2.
Distinguish between two-point and three-point centering of robot gripper. With 
one application for each.

3.
If the coordinates frame o1 x1 y1 z1 is obtained from the coordinate frame o0 x0 y0 z0 by a rotation of (/2 about the x-axis followed by a rotation of (/2 about the fixed y-axis, find the rotation matrix R representing the composite transformation. Sketch the initial and final frames.

4. a)
Explain the different techniques for finding the Inverse kinematics for any 
manipulator.

   b)
Derive the forward kinematics equation using the DH convention for the three 
link planar manipulator shown in the figure.
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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. 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 3.

b)  
A single link robot with a rotary joint is motionless at θo =15º. It is desired to move the joint is a smooth manner to θf =75º 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)
With a neat sketch explain the construction and working of a pneumatic actuator.

b) What are the advantages of disadvantages of electrical actuators?                                                                     

###

Code No: 410308

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

ROBOTICS

(Common to Mechanical Engineering, Production Engineering and Mechatronics)

Time: 3 hours






    Max Marks: 80

Answer any FIVE Questions

All Questions carry equal marks

- - -

1.
Distinguish between Hard Automation and Soft Automation.

2.
Distinguish between servoed and non-servoed grippers. What are the actuators 
used for such grippers.

3.
Compute the homogeneous transformation representing a translation of 3 units 
along the x-axis followed by a rotation of (/2 about the current z-axis 
followed by a translation of 1 unit along the fixed y-axis. Sketch the frame. 
What are the coordinates of the origin o1 with respect to the original frame in 
each case?

4. a)
Derive the forward kinematics equation using the DH convention for the two link 
Cartesian manipulator shown in the figure.

   b)
Derive the forward kinematics equation using the DH convention for the two-link 
manipulator with one revolute and one prismatic joint shown in the figure.
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5. 
Compare the differences between the representation of angular velocity and             kinetic energy of the Lagrange-Euler and Newton – Euler equations of motions in the following table. 

	
	Lagrange Euler 
	Newton Euler

	Angular velocity
	
	

	Kinetic velocity 
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6.
Find the manipulator Jacobean matrix J(q) of the four axis cylindrical coordinate 

            robot.
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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. a)
Explain with a neat sketch the working of a hydraulic actuator system having a 
piston and cylinder arrangement.

 b)
What are the advantages and disadvantages of pneumatic actuators?
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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.
Distinguish between servo and non-servo robots?  What is the hierarchy of control for servo robots?  Explain.

3. a)
Explain in detail the various  interpretations of  Homogeneous transformation 
matrix.

    b)
Explain briefly about Eklac angles. 

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

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



6.
Establish the dynamic model of a one axis Robot (inverted pendulum) with            
Newton-Euler formulation.                                                                             

7.
A single cubic trajectory is given by ( (t) = 10 + 5t + 70t2 – 45t3 and is used over the time interval from t = 0 to t = 1.  What are the starting and final positions, velocities and accelerations?


8.
With a neat sketch describe the working of an absolute encoder. Explain how the 
angular position is calculated in an absolute encoder.
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1. 
Discuss in detail about the advantages of Robotics over other form of 
Automation in manufacturing industry.

2.
What is point-to-point control in a robot? What is continuous path motions?  Which method of motion control would be the best for spray painters by the robot?  Justify your answer.

3. 
Find an expression for general rotational transformation that rotates a body about arbitrary direction 1< = kxi kyj + kzk by an angle (.

4.
For the PUMA 600 robotic arm the joint parameter table is given below:


Find oT6.


Link Parameter Table of PUMA 600

	Link
	a
	(
	(
	d

	1.
	0
	-90
	(1
	0

	2.
	A2
	+180
	(2
	d2

	3.
	a3
	+90
	(3
	0

	4.
	0
	+90
	(4
	d3

	5.
	0
	-90
	(5
	0

	6.
	0
	-180
	(6
	d6


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.
If a robot arm is moving at a very slow speed then its centrifugal forces or             torques can be omitted from the equations of motion formulated by the Legrange-Euler approach, will these “approximate” equations of motion be computationally more efficient than the Newton-Euler equations of motion? Explain and justify your answer?       

7.
Consider a two-link robot arm and assume that each link is 1 m long.  The robot arm is required to move from an initial position (xo , yo) = (1.96, 0.50) to a final position (xf , yf) = (1.00 , 0.75).  The initial and final velocity and acceleration are zero.  Determine the co-efficients of a cubic polynomial at each joint to accomplish the motion.
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8. a)
What are the functions of a position sensor?

    b) 
Explain the difference between an encoder and position sensor? Is a position 
sensor used in combination with a stepper motor-based system or a servomotor 
based system?

    c)
What are velocity sensors?
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