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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.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 14 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	
	Discuss various configurations and work volumes of robot manipulators with neat sketches. 
	L2
	CO1
	[14M]

	
	
	
	
	
	

	2.
	
	Derive forward kinematics for a SCARA manipulator (RRPR) using D-H method.
	L3
	CO2
	[14M]

	
	
	
	
	
	

	3.
	
	Derive the dynamical equations of a 2 DOF RR type of planar manipulator using Lagrangian method. The center of mass for each link is at the center of the link.
	L5
	CO3
	[14M]

	
	
	
	
	
	

	4.
	
	It is desired to have the first joint of a 6-axis robot go from an initial angle of 500 to a final angle of 800 in 3 seconds. Calculate the coefficients for a third-order polynomial joint-space trajectory. Determine the joint angles, velocities, and accelerations at 1, 2, and 3 seconds. It is assumed that the robot starts from rest and stops at its destination.
	L3
	CO4
	[14M]

	
	
	
	
	
	

	5.
	
	Discuss modeling and control of a single joint of a manipulator.
	L3
	CO5
	[14M]

	
	
	
	
	
	

	6.
	a)
	Explain the working principle of any proximity sensor with a neat sketch.
	L2
	CO6
	[7M]

	
	b)
	Describe the position sensors used in robots.
	L2
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Summarize salient features of hydraulic actuators.
	L2
	CO1
	[5M]

	
	b)
	What is the rotation matrix for a rotation of 30° about the OZ axis, followed by a rotation of 60° about the OX axis?
	L3
	CO2
	[5M]

	
	c)
	Write a short note on static force analysis of robots.
	L3
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	Differentiate joint-space and Cartesian-space techniques for trajectory planning.
	L3
	CO4
	[5M]

	
	b)
	Write a short note on nonlinear control systems.
	L3
	CO5
	[5M]

	
	c)
	Explain the segmentation technique used in image processing.
	L3
	CO6
	[4M]
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