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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6








Part - A 




Max.Marks:20
Answer all QUESTIONS

	
	
	BCLL
	CO(s)
	Marks

	1
	Write any four applications of robots in manufacturing.
	L1
	CO1
	[2M]

	2
	Explain motion interpolation.
	L2
	CO2
	[2M]

	3
	Define Jacobian. 
	L1
	CO3
	[2M]

	4
	Enumerate intermediate constraints of the trajectory. 
	L1
	CO4
	[2M]

	5
	What is PID?
	L1
	CO5
	[2M]

	6
	How do you classify sensors? 
	L2
	CO6
	[2M]

	7
	Classify robots. 
	L1
	CO1
	[2M]

	8
	What is skew motion? 
	L2
	CO3
	[2M]

	9
	What are open and closed loop control systems?
	L1
	CO5
	[2M]

	10
	Classify robot coordinate systems. 
	L1
	CO6
	[2M]








Part – B 




Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	a)
	Explain cylindrical configuration of the robot with neat sketch.
	L2
	CO1
	[5M]

	
	b)
	Describe the functions of four basic components of robot.
	L2
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	Discuss Homogeneous Transformation matrices?
	L2
	CO2
	[5M]

	
	b)
	Solutions to inverse kinematics problem are generally difficult. Explain why?
	L2
	CO2
	[5M]

	
	
	
	
	
	

	13.
	
	Determine the Jacobian of the 3 DOF Euler wrist and determine the singularities of the wrist from this.
	L3
	CO3
	[10M]

	
	
	
	
	
	

	14.
	a)
	The cubic trajectory of a joint motion is given by 
[image: image1.png]6(t) = 8 + 4t + 40t2 — 30¢3



. The joint runs along this trajectory from time t = 0 to t = 2 seconds. Calculate the initial and final positions velocities and accelerations.
	L3
	CO4
	[5M]

	
	b)
	Discuss the different methods of trajectory planning.
	L3
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Discuss PID type of control systems by taking suitable examples.
	L2
	CO5
	[5M]

	
	b)
	Explain transfer functions used to control robot motions.
	L2
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Enumerate various types of sensors used in the robot and explain any one of them.
	L2
	CO6
	[5M]

	
	b)
	Describe optical encoders.
	L2
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	List out various industrial robots.
	L1
	CO1
	[5M]

	
	b)
	Describe linear and angular combined motions of end effector.
	L3
	CO3
	[5M]

	
	
	
	
	
	

	18.
	a)
	Explain joint integrated motion of a manipulator.
	L1
	CO4
	[4M]

	
	b)
	Illustrate model of a manipulator rotary joint.
	L2
	CO5
	[3M]

	
	c)
	Write a short note about image representation.
	L3
	CO6
	[3M]
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