[image: A picture containing text

Description automatically generated]


SEMESTER END SUPPLEMENTART EXAMINATIONS (AR21), MAY – 2026
	U.G.
	B.Tech
	Degree
	Bachelor of Technology

	Academic Year
	2025-26
	Sem.
	6th 

	Course Code
	21BS003
	Course Title

	
	
	Functional Materials and Applications

	Duration 
	3 Hours
	Maximum Marks
	70 (SEVENTY)


SECTION-I 
7 x 2 = 14 Marks
1. 
	No.
	Questions (a to g)
	RBT Level
	COs

	a
	Define Space Lattice.
	Remember
	1

	b
	Distinguish between the BCC and FCC crystal structure.
	Remember
	1

	c
	State Ionic polarization.
	Remember
	3

	d
	Mention a relation between D, E, and P in dielectrics.
	Remember
	3

	e
	Explain about perfect diamagnetism and magnetic levitation.
	Remember
	4

	f
	Define the terms Magnetic Permeability, Susceptibility
	Remember
	4

	g
	Write any two applications of Composite materials.
	Remember
	6


SECTION-II 
4 x 14 = 56 Marks
	No.
	Questions (2 to 9)
	RBT Level
	COs
	Marks

	2
	(a)
	List the seven crystal systems along with how they relate to the 14 Bravais lattices.
	Understand
	1
	8M

	
	(b)
	Explain the powder method of XRD and how it is used to study polycrystalline materials.
	Understand
	2
	6M

	OR

	3
	(a)
	What are Miller indices? How are they calculated and used to represent directions and planes in crystals?
	Understand
	1
	8M

	
	(b)
	What is the Brillouin zone? Explain its concept and relevance in solid-state physics.
	Understand
	2
	6M

	
4
	(a)
	Develop the Clausius-Mosotti relation in dielectrics subjected to static fields.
	Understand
	3
	8M

	
	(b)
	Explain the Laue method to determine single-crystal structure.
	Understand
	2
	6M

	OR

	5
	(a)
	Distinguish between Piezoelectricity and Pyroelectricity.
	Understand
	3
	8M

	
	(b)
	What is a reciprocal lattice? Describe how it was made and why it is important for understanding diffraction patterns.
	Understand
	2
	6M

	6
	(a)
	Describe Weiss’s theory of ferromagnetism. How does the concept of exchange interaction help us understand how magnetization occurs on its own?
	Understand
	4
	8M

	
	(b)
	How magnetic materials are used in memory and storage devices. How do magnetoresistance materials help with modern ways of storing data?
	Understand
	5
	6M

	OR

	
7
	(a)
	[bookmark: _GoBack]Explain the concept of anti-ferromagnetism. How does it differ from ferromagnetism and ferrimagnetism?
	Understand
	4
	8M

	
	(b)
	What are magnetoresistance materials? Discuss their working principle and applications in sensors and memory devices.
	Understand
	5
	6M

	
8
	(a)
	Make use of biosensors and chemical sensors, look at how they work and how they are used in different fields.
	Understand
	6
	8M

	
	(b)
	Explain about graphene properties and applications.
	Understand
	5
	6M

	OR

	9
	(a)
	List out the properties and applications of ZnO, TiO2  
	Understand
	6
	8M

	
	(b)
	Explain properties of biomaterials like hydroxyapatite and PMMA.
	Understand
	5
	6M
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