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           Course title: Cosmology & Relativity
	Program
	BSPHY, BSMA 

	Credit Hours
	03

	Duration
	03 hours per week

	Prerequisites
	-

	Resource Person
	

	Counseling Timing

(Room#   )
	

	Contact
	


Chairman/Director signature………………………………….
Dean’s signature……………………………                                  Date………………………………………….
Learning Objective:

To understand the basic knowledge of Cosmology, Special Relativity and General Relativity and then apply these concepts to Research Level. By the completion of this course, student should be able to understand and explore a research paper related to the field. 
Learning Methodology:
On campus face-to-face lectures will be delivered. Lectures can also be delivered (depending upon circumstance and/or as per government directives) online via zoom, Google meet etc. Students are also welcome to come to the resource person’s office during designated timing (Counseling Hours displayed on office door) for additional consultation/concepts/clarification of any ambiguities. 
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









15




Assignments







10
Mid Term








25
Attendance & Class Participation




05
Term Project







-
Presentations







-
Final exam








45
Total









100
Recommended Text Books:

1. Relativity By Domestified
Reference Books:

2.   Relativity, Gravitation and Cosmology by Ta-Pei_Cheng
3.  Relativity By S. P. Puri.
4.  Gravity an introduction to Einsteins General Relativity by James B. Hartle 
5.  Special Relativity by Asghar Qadir
Calendar of Course contents to be covered during semester  

Course code




      
     Course title: 

	Week
	Course Contents


	Reference Chapter(s)

	1
	Frame of reference, Inertial frame of reference, Non-Inertial frame of reference, Galilean Transformation
	

	2
	Problem faced by Galilean Transformation, Michelson-Morely experiment
	

	3
	Einstein’s formulation of Special relativity, The Lorentz transformation 
	

	4
	Time Dilation, Length Contraction, Relativity of Simultaneity,
	

	5
	Einstein Summation Convention, Tensor, Types of Tensor, Rank of tensor, 
	

	6
	Kronecker delta, Algebra of Tensor
	

	7
	Line Element / Metric Tensor, Christo fell Symbols
	

	8
	Mid Term
	

	9
	Riemann Curvature, Ricci Tensor, Ricci Scalar, Einstein Tensor
	


	10
	Energy Momentum tensor, Einstein Field Equations
	

	11
	Contra-variant Derivative, Covariant Derivative, 
	

	12
	Curvature, Geodesics
	

	13
	Lie Derivative, Invariant of Curvature
	

	14
	Killing Vectors, The Weyl Tensor
	

	15
	Some Review of Modified Theories of Gravity and Some concepts about Black hole, Compact star and Wormholes
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