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1.a)
Discuss in detail the robots categorisation on control methods adapted.

b) What do you understand by dynamically stable robot?  How is it achieved?

2.a)
Clearly bring out the differences between pneumatic and hydraulic drives used in robots.  Explain the working of pneumatic controller with the help of a neat sketch.

b)    If a linear stepper has a pitch of 1mm and micro stepping is used to divide this  

        distance into 400 micro steps, what pulse frequency must be applied too the motor 

         to achieve velocities from 0 to 1500mm/s?

3.a)
How does the robot recognize and categorize an object?

b) With the help of a block diagram, explain the working principle of Ultrasonic sensor used in a robot.

4.a)
Compute the closed form dynamic equations for the 2-link planar manipulator shown in the figure.
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b) Sketch various types of grippers used stating their applications and principle of working.

5.a)
What  are ‘Vane Actuators’?  Where these are used?  State their advantages and disadvantages.

b) With the help of neat sketch explain the working of a cylindrical manipulator.
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6.a)
Explain what might be meant by the statement: “An n-DOF manipulator at a singularity can be treated as redundant manipulator in a space of dimensionality n-1”.

b) Discuss Via Points (VP) method of programming a robot.

7.a)
Give a brief note of  manufacturing applications of robots.

b) Describe how a robot cell is designed?

8.
Write short note on;

a) Hill climbing Techniques.

b) Path Determination.

c) Robot selection.
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1.
What is meant by dynamic stabilization of robots?  Discuss various methods employed to achieve same for different categories of robots highlighting their limitations.

2.a)
Explain the difference between point to point and continuous path type of robots with illustrations,  Mention configuration suitable for each type.

b) Discuss with a block diagram operation of stepper motor actuator drive system.

3.a)
What is the significance of machine vision for robots?  Why vision system is not fully established for industrial robots particularly are welding robots.

b) Discuss various types of shaft encoders used for robots?

4.a)
Discuss various techniques used for dynamic control of robots mentioning their limitations and assumptions made.

b) What is dynamic model of robot and what is its significance in control of robot?

5.a)
Discuss various steps involved in selection of robot for industrial application.

b) Discuss various interfaces needed for connecting robot controller for industrial applications.

6.
Discuss direct and inverse kinematic solutions used for robot controller using Jacobian matrix transformations.  Why unique solutions connot be obtained for inverse kinematics and suggest suitable algorithm to tide over the situation.

7.a)
Explain any five manufacturing applications of robot.

b) How do you justify the use of robot in surgery or restaurant in near future?

8.
Write short notes on any TWO:

a) Specifications of robot and its relevance.

b) Articulated robot and its applications.

c) Programming languages for robot.
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1.
Derive the dynamics equation of a simple two link manipulator moving in the 

X-Y plane based on Lagrangian formulation.

2.
Explain various force control methods in robot manipulators.

3.
The following kinematic equations arise in a certain problem:



Sin ( = a Sin ( + b



Sin ( = c cos ( + d



(  = ( + (
Given a,b,c,d and  ( , show that in the general case there are four solutions for ‘(’.  Give a special condition under which there are  just two solutions for ‘(’. Prove.

4.
Explain various simulation configurations with respect to a PUMA type manipulator.

5.
Derive kinematic equations for any robot which compute the position and orientation of the wrist frame directly from actuator values, rather than first computing the joint angles.

6.
The inertial load, I, varies between 4 and 5 kg m2.  The rotor inertia is Im = 0.01 kg m2 and the gear ratio is η = 10.  The system possesses un-modeled resonance at 8.0, 12.0, and 20.0 radians/second.  Design ( and ( of the partitioned controller and give the values of  kp and  kv such that the system is never  under damped and never excites resonances, but is as stiff as possible.

7.
Give the natural and artificial constraints for the task of uncorking a bottle of Pepsi cola with a manipulator.  Make any reasonable assumptions needed.  Show your definition of (C( in a sketch.

8.
Explain any FOUR of the following:

a) Robot programming languages.

b) Robots in manufacturing and non-manufacturing applications.

c) Asimov’s laws of robots.

d) Gearing in robots.

e) Hill-climbing techniques.
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1.a)
Explain the following technical features of an industrial robot:


i)
work volume    (ii)  Precision of movement (iii) Weight carrying capacity.

b)   With the help of a neat sketch, discuss the various degrees of freedom associated  

with the robot wrist.

2.a)
Discuss the various types of tactile sensors used in the robots.

b)    Explain the major uses of sensors in robots and other automated manufacturing  

         system.

3.a)
Name the three types of grippers and list the advantages of each type.

b) Explain the method of sensing and digitizing the image in machine vision.

4.a)
Discuss the various devices used in the power transmission system.

b) Explain the principal methods of providing power to the end effectors.

5.a)
Explain the following robot programming commands.


(i)   MOVE (ii) SPEED   (iii) SIGNAL


b) Discuss the various textual robot languages implemented.

6.a)
What is inverse kinematics problems?  Explain the solution to the inverse kinematics problem with an example.

b)    Explain the method of expressing the translational and rotational velocity of an  

         object moving in space.

7.a)
List the various types of robot cell layouts and explain any two of them.

b) Explain various non-manufacturing applications of robots.

8.
Write short notes on any THREE of the following:

a) Robot anatomy

b) Pneumatic controls

c) Advantages and limitations of hydraulic drives

d) Multiple robots.
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