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Answer Question No.1 (Part-1) which is compulsory, any eight from Part-II and any two 
from Part-III. 

The figures in the right hand margin indicate marks. 
 

Part- I 
Q1  Short Answer Type Questions (Answer All-10) (2 x 10) 

 a) What are the “Laws of Robotics”?  
 b) How do you specify a robot?  
 c) What is meant by robot anatomy?  
 d) What are the methods of robot programming?  
 e) How do you sense the positional accuracy of a robot?  
 f) Give some examples of tool as robot end effector.  
 g) What is meant by pitch, yaw and roll?  
 h) Sketch following manipulator configuration: TRT:R, TVR:TR  
 i) Differentiate between flexible manufacturing system and flexible manufacturing cell.  
 j) What do you mean by computer integrated manufacturing?  
    
  Part- II  

Q2  Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Describebriefly varioussubsystems of industrial robot.  
 b) What are the different configurations of robots? Which of these configurations would 

be most suitable for (i) placing an object in an oven for heat-treatment and               
(ii) painting a motor car body? Justify. 

 

 c) What are the basic components of a robot system? With the help of a neat sketch 
briefly discuss the basic functions of each component of a robotic system. 

 

 d) Define repeatability, resolution and accuracy with reference to a cylindrical co-
ordinate robot. 

 

 e) What do you understand by ‘Work envelope’ of a robot manipulator? With a neat 
sketch show the work envelope of a cylindrical robot. 

 

 f) Describe Denavit-Hartenberg notation for kinematic modeling of the robot 
manipulator with an example. 

 

 g) The telescopic arm of an industrial robot obtains total range of rotation of 1200. The 
robot has a storage capacity of 12 bits for the axis. Determine the robots control 
resolution for the axis in degrees of rotation. 

 

 h) Define the degrees of freedom of a robot manipulator. How many degrees of 
freedom are required to position an end effector at any point in 3-D space? Justify. 

 

 i) What do you mean by trajectory planning? Discuss procedural steps involved in 
trajectory planning. 

 

 j) Write a short note on various generations and applications of industrialrobots.  
 k) Discuss the objectives, benefits and limitations of FMS.  
 l) Describe different types of flexibility of FMS.How flexible manufacturing systems are 

classified. 
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  Part-III  
  Long Answer Type Questions (Answer Any Two out of Four)  

Q3  What are the fundamental rotation matrices and homogeneous transformation? 
Explain why homogeneous coordinates are required in modeling of robotic 
manipulators. The coordinate of a point Puvw = (5,4,3)T with respect to mobile 
coordinate frame (u-v-w) is rotated 300 about Z-axis.  Determine the co-ordinates of 
the vector Pxyzwith respect to base coordinate frame (X-Y-Z). 

(16) 

    
Q4  Differentiate between forward and inverse kinematics. Discuss the different inputs to 

an inverse kinematics algorithm.Explain the solution of a simple inverse kinematic 
algorithm. 

(16) 

    
Q5  Discuss various types of actuators used in robot. Discuss the relative merits and 

demerits of each.  Explain the working of a hydraulic actuating system. 
(16) 

    
Q6  What are the major components of a FMS? Briefly discuss the functions of each 

component. What are various hardware and software required for an FMS? 
(16) 
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