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University of Management and Technology

Course Outline
Course code: PH750				Course title:  Materials Science and Applications
	Program
	MS/PhD Physics

	Credit Hours
	03

	Duration
	16 weeks

	Prerequisites
	

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	




Learning Objective:
This course provides a comprehensive overview of materials science, including the structure–property relationships, crystallography, defects, phase transformations, mechanical, electrical, optical, and magnetic properties of materials. Applications in electronics, nanotechnology, energy devices, and advanced functional materials are emphasized.
Learning Methodology:
Lectures, case studies, research article discussions, laboratory demonstrations (where applicable), problem-solving sessions, and a term project.
Grade Evaluation Criteria
Following is the criteria for the distribution of marks to evaluate final grade in a semester.
	Marks Evaluation
	Marks in percentage

	Quizzes
	10%

	Assignments
	10%

	Mid Term
	20%

	Attendance & Class Participation
	10%

	Term Project
	10%

	Presentations
	10%

	Final exam
	30%

	Total
	100%



Recommended Text Books:
1. William D. Callister, *Materials Science and Engineering*.
2. Charles Kittel, *Introduction to Solid State Physics*.
Reference Books:
1. Shackelford, *Introduction to Materials Science for Engineers*.
2. Rolf E. Hummel, *Electronic Properties of Materials*

Calendar of Course contents to be covered during semester  
Course code: PH710			Course title: Advanced Statistical Mechanics
	
 Week
	
                                    Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Introduction to materials science; classification of materials
	Callister Ch.1

	2
	Atomic bonding and crystal structures
	Callister Ch.2–3

	3
	Crystallography and XRD basics
	Kittel Ch.1–2

	4
	Crystal defects: point, line, planar defects
	Callister Ch.4

	5
	Diffusion in solids
	Callister Ch.5

	6
	Mechanical properties of materials
	Callister Ch.6

	7
	Phase diagrams and transformations
	Callister Ch.9–10

	8
	Ceramics and composite materials
	Callister Ch.12–13

	9
	Electronic materials: semiconductors, band theory
	Kittel Ch.7–8

	10
	Magnetic materials and applications
	Kittel Ch.14

	11
	Optical materials and photonic applications
	Recent literature

	12
	Nanomaterials and engineered materials
	Callister Ch.15

	13
	Polymeric materials and biomaterials
	Callister Ch.11

	14
	Energy materials: batteries, fuel cells, photovoltaics
	Recent literature

	15
	Student presentations & course review
	—

	16
	Revision
	—
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