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University of Management and Technology

Course Outline
Course code: PH-876                Course title: General Relativity and Gravitation
	Program
	PhD Physics

	Credit Hours
	03

	Duration
	16 weeks

	Prerequisites
	

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	



Learning Objective:
This course introduces the fundamentals of general relativity and the physics of gravitation. Topics include tensor calculus, curved spacetime, geodesics, Einstein field equations, Schwarzschild metric, gravitational waves, cosmology, black holes, and observational tests of GR. The course builds a strong conceptual and mathematical foundation for modern gravitational physics.
Learning Methodology:
Lectures, analytical problem solving, tensor calculus exercises, assignments, quizzes, and discussions on modern gravitational research. Students will analyze spacetime geometry, solve curvature problems, and interpret physical implications of Einstein’s theory through examples and case studies.
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. Bernard Schutz, *A First Course in General Relativity*, Cambridge University Press.
Reference Books:
1. Sean Carroll, *Spacetime and Geometry*, Addison-Wesley.
2. Misner, Thorne & Wheeler, *Gravitation*, W.H. Freeman.
3. Wald, R., *General Relativity*, University of Chicago Press.




Calendar of Course contents to be covered during semester  
Course code: PH-876                Course title: General Relativity and Gravitation
	
 Week
	
                                    Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Introduction to General Relativity; review of special relativity
	Ch. 1

	2
	Tensor algebra, tensor calculus fundamentals
	Ch. 2

	3
	Covariant derivatives and curvature tensors
	Ch. 3

	4
	Principle of equivalence and gravity as geometry
	Ch. 4

	5
	Geodesics and motion in curved spacetime
	Ch. 5

	6
	Einstein field equations: derivation and interpretation
	Ch. 6

	7
	Schwarzschild solution and gravitational redshift
	Ch. 7

	8
	Black holes: metrics, horizons, and properties
	Ch. 8

	9
	Gravitational waves and detection techniques
	Ch. 9

	10
	Cosmology basics: FRW metric, expansion of universe
	Ch. 10

	11
	Energy-momentum tensor and matter distributions
	Ch. 11

	12
	Tests of GR: perihelion shift, light bending
	Ch. 12

	13
	Kerr metric and rotating black holes
	Ch. 13

	14
	Compact objects: neutron stars, gravitational collapse
	Ch. 14

	15
	Advanced cosmology: dark matter, dark energy
	Ch. 15

	16
	Recent discoveries in gravitation and astrophysics
	Ch. 16
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