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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

Answer all parts of a question at a place. 
  

Part – A (Answer all the questions) 
Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) The main objective(s) of Industrial robot is to 
(i) To minimise the labour requirement 
(ii) To increase productivity 
(iii) To enhance the life of production machines 
(iv) All of the above 

 

 b) The following drive is used for lighter class of Robot. 
(i) Pneumatic drive 
(ii) Hydraulic drive 
(iii) Electric drive 
(iv) All of the above 

 

 c) Which of the following work is done by General purpose robot? 
(i) Part picking 
(ii) Welding 
(iii) Spray painting 
(iv) All of the above 

 

 d) What is the full form of AGV? 
(i) Automated Grouped Vehicles 
(ii) Alternative Guided Vehicles 
(iii) Automatic Guided Vehicles 
(iv) All Time Guided Vehicles 

 

 e) Which part of the Robot provides motion to the manipulator and end-
effectors? 
(i) Controller 
(ii) Sensor 
(iii) Actuator 
(iv) None of the above 

 

 f) The Robot designed with Cartesian coordinate systems has 
(i) Three linear movements 
(ii) Three rotational movements 
(iii) Two linear and one rotational movement 
(iv) Two rotational and one linear movement 

 

 g) Which of the following sensors determines the relationship of the robot and its 
environment and the objects handled by it 
(i) Internal State sensors 
(ii) External State sensors 
(iii) Both (A) and (B) 
(iv) None of the above 
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 h) What is the name for information sent from robot sensors to robot controllers? 
(i) Temperature 
(ii) Output 
(iii) Feedback 
(iv) Signal 

 

 i) Which of the following terms IS NOT one of the five basic parts of a robot? 
(i) peripheral tools 
(ii) end effectors 
(iii) controller 
(iv) drive 

 

 j) The number of moveable joints in the base, the arm, and the end effectors of 
the robot determines_________ 
(i) degrees of freedom 
(ii) payload capacity 
(iii) operational limits 
(iv) flexibility 

 

    
Q2  Answer the following questions: Short answer type: (2 x 10) 

 a) What are Kinematic relationships between adjacent links?  
 b) What do you mean by Internal and external sensors?  
 c) What do you mean by magnetic gripper?  
 d) What features are required for robot in spot welding?  
 e) Differentiate flexible automation and fixed automation.  
 f) Differentiate joint space trajectory and Cartesian trajectory planning.  
 g) List the advantages and disadvantages of pneumatic actuator.  
 h) What is Jacobian singularity?  
 i) Differentiate servo controlled robot and non-servo controlled robot?  
 j) What is Hierarchy of CIM?  
    
  Part – B (Answer any four questions)  

Q3 a) What are the common types of motion that a robot manipulator can make in 
travelling from point to point?  

(10) 

 b) Write down benefits and limitations of FMS over conventional manufacturing 
process. 

(5) 

    
Q4 a) A jointed - arm robot of configuration RRR is to move all three axes so that 

the first joint is rotated through 500 , the second joint is rotated through 900 
and the third joint is rotated through 250 . Maximum speed of any of these 
rotational joints is 100 mm/s. Ignore effects of acceleration and deceleration.  
(i) Determine the time required to move each joint if skew motion is used.  
(ii) Determine the time required to move the arm to the desired position and 
the rotational velocity of each joint, if joint - interpolation motion is used. 

(10) 

 b) Describe the various considerations taken into account for material handling. (5) 
    

Q5 a) Determine the equations of motion for 2DOF RR- planar manipulator arm 
using Lagrange-Euler Formulation. 

(10) 

 b) What are types of automation? Explain them with examples. (5) 
    

Q6 a) Explain the various drive system used with an industrial robot and compare 
their features, merits and demerits. 

(10) 

 b) Explain mechanical grippers and their linkage mechanisms with neat 
sketches. 

(5) 

    
Q7 a) What is Stepper motor? Explain Joint space planning and Cartesian space 

planning for Robot actuation system. 
(10) 

 b) Explain Robot assembly and Drive selection. 
 

(5) 
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Q8 a) Explain principles of FMS. Draw General layout and configuration of FMS. (10) 
 b) Explain the steps involved in Trajectory planning. (5) 
    

Q9 a) What is FMS? Explain basic components of Flexible Manufacturing System 
(FMS) detail. 

(10) 

 b) Differentiate Hard automation and Flexible automation using robot. (5) 
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