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Course code: PH448                                                Course title: Relativity and Cosmology

	
Program
	BS Physics

	
Credit Hours
	3

	
Duration
	16 Weeks

	
Prerequisites
	Modern Physics

	
Resource Person
	

	
Counseling Timing

(Room# )
	

	

Contact
	






Learning Objective:
To introduce the principles of special and general relativity along with fundamental cosmology concepts including universe expansion, dark matter, dark energy, and black holes.

Learning Methodology:
- Interactive lectures
- Mathematical derivations
- Conceptual discussions
- Quizzes & assignments

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
	30%

	Term Project
	5%

	Presentations
	5%

	Final Exam
	40%

	Total
	100%





Recommended Text Books:
Introduction to Cosmology – Barbara Ryden

Reference Books:
Spacetime and Geometry – Sean Carroll


Calendar of Course contents to be covered during semester                                                                          
	
  Week
	
        Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Introduction to relativity; postulates of special relativity
	Ch1

	2
	Time dilation & length contraction
	Ch1

	3
	Relativistic energy & momentum
	Ch2

	4
	Lorentz transformations
	Ch2

	5
	Relativistic dynamics & applications
	Ch3

	6
	General relativity: principles & curvature
	Ch4

	7
	Schwarzschild metric & black holes
	Ch5

	8
	Gravitational time dilation
	Ch5

	9
	Cosmology: universe expansion
	Ch6

	10
	Friedmann equations
	Ch6

	11
	Cosmic microwave background
	Ch7

	12
	Dark matter & dark energy
	Ch8

	13
	Large-scale structure of the universe
	Ch9

	14
	Cosmological observations & probes
	Ch10

	15
	Modern topics in cosmology
	All

	16
	Revision
	All
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