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Scheme of Valuation/Answer Key 
(Scheme of evaluation (marks in brackets) and answers of problems/key) 

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY 

SIXTH SEMESTER B.TECH DEGREE EXAMINATION, APRIL 2018 

Course Code: EC368 

Course Name: Robotics 

Max. Marks: 100  Duration: 3 Hours 

PART A 
  Answer any two full questions, each carries 15 marks Mar

ks 

1 a) Diagram of robotic arm(2 marks) 

Explanation of components and structure of robotic arm (3 marks) 

 

 b) Explanation of linear actuator (3 marks) and Diagram (2 marks) 

Explanation of rotary actuator (3 marks) and Diagram (2 marks) 

 

2 a) Characteristics of sensors.(3 marks) 

 Explaining any 2 sensors (2 marks for each sensor) 

 

 b) Speed control of motors (4 marks)  

Direction control of electric motors (4 marks) 

 

3 a) Working of stepper motors (3 marks)  

Working of brushless DC motors. (3 marks)  

Advantages and disadvantages(2 marks) 

 

 b) Cartesian coordinate system with figure (2 Marks) 

Cylindrical coordinate system with figure (2 Marks) 

Spherical coordinate system with figure (3 Marks) 

 

PART B 

Answer any two full questions, each carries 15 marks 

4 a) Explain any 3 image processing techniques (10 marks)  

 b) 

(5 marks for correct answer) 
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5 a) a)  Rot(z,90). Rot(x,90). Trans(0,0,3)Trans(0,5,0) (2 marks) 

b)[

0 −1 0 0
 1 0 0 0
0 0 1 0
0 0 0 1

] [

1 0 0 0
 0 0 −1 0
0 1 0 0
0 0 0 1

] [

1 0 0 0
 0 1 0 0
0 0 1 3
0 0 0 1

] [

1 0 0 0
 0 1 0 5
0 0 1 0
0 0 0 1

] [

1
 5
4
1

] = [

7
 1
10
1

]    

(4 marks for 4 transformation matrices and 2 marks for final answer) 

 

 b) Matrix representing the orientation change with Euler angles (4 marks)   

 

Three fundamental rotations involved in this (3 marks for three fundamental 

rotations) 

 

 

6 a) Asssigning frames (1 mark) 

Parameter table (2 marks) 

 

Writing A1 and A2 (2 marks) 

Final transformation matrix (3 marks) 

 

 



 

 F1166   Pages 5 
 

 

 b) 

 

4 marks for final matrix RTP 

3 marks for the 3 transformations 

i) Translation about x-axis by r 

ii) Rotation about z-axis by α 

iii) Translation about z-axis by l 

 

    

PART C 

Answer any two full questions, each carries 20  marks 
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7 a)  
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 b) Explain the structure of robot programming language.  

8 a) Jacobian operator and explanation (2 marks) 

  linear velocity Jv of end-effector (4 marks) 

 and angular velocity Jw of end-effector (4 marks) 

 

 b) Textual programming (5 marks)  Lead through programming (5 marks)  

9 a) Write VAL commands for controlling end-effector motion of a robot.  

 b) What is the role of inverse Jacobian operator (5 marks) 

Significance of singularities (5 marks) 

 

****  Describe the state-of-art of robotics. What are mobile robots? 

 

 


