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KU1DSCPHY113: Introduction to Astrophysics 
 

Semester Course Type Course Level Course Code Credits 
Total 

Hours 

 1  DSC 100  KU1DSCPHY113   4 75  

   

Learning Approach (Hours/ Week) Marks Distribution Duration 

of ESE 

(Hours) 
Lecture + 

Tutorial 
Practical CE ESE Total 

3  2  35   65 100   2 

 

 

Course Description  

The course aims to develop an understanding the basics of Astronomy, Astrophysics and 

Cosmology with the underlying physical concepts. Also, the students can get the idea of different 

types of Astronomical objects and their morphological and physical properties and physical 

process going on. The course provides the basics about the origin and large-scale structure of 

the universe and its properties. In short, the course provides a good platform to understand and 

carry forward the studies to higher levels. 

 

 

Course Prerequisite: Higher secondary level Physics 

 

Course Outcomes:  

 

CO No. Expected Outcome 
Learning 

Domains 
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1  Understand the basic tools used in Astronomy and  the spectral 

classification of stars  
R, U  

2 Explore the stellar evolution.  U  

3 Analyse the structure the sun and various solar phenomena, 

classification of galaxies based on its morphological properties 
 An 

4    Understand the theories on origin, evolution and future of the 

universe  
 U 

5 Apply the measuring techniques and basic ideas of Astronomy  A  

 

 

*Remember (R), Understand (U), Apply (A), Analyse (An), Evaluate (E), Create (C) 

 

 

 

Mapping of Course Outcomes to PSOs 

 

 

 PSO 1 PSO 2 PSO 3 PSO 4 PSO 5 PSO 6 PSO 7 

CO 1 3 2 2 2 3 2 1 

CO 2 3 2 1 3 3 2 1 

CO 3 3 2 2 3 3 2 1 

CO 4 3 2 1 3 3 2 1 

CO 5 3 2 3 3 3 2 0 

 

*Correlation level  0-None, 1-Slight, 2-Medium, 3-High

COURSE CONTENTS 

Contents for Classroom Transaction: 
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T 

DESCRIPTION HOURS 

 

Basic Tools of Astronomy  12 

1 Angular Measurement, Distances in Astronomy, Brightness and 

Luminosity of Astronomical Objects,  Magnitudes 
4 

2 The Colour of Stars, The Sizes of Stars-Flux, Luminosity and 

Radius,   Stellar Classification, Redshift and Blueshift 
4 

3 

 Hertzsprung-Russel Diagram,  The H-R Diagram and Stellar 

Radius,  H-R Diagram and Stellar Luminosity, H-R Diagram and 

Stellar Mass. 

4 

4 Book 1-Sections 1.1 to 1.4, 1.6,1.7 3.2,3.4, 4.1 to 4.4   

2 

 Stellar Evolution  14 

1 

 Introduction-Interstellar medium, Molecular Clouds,  Protostars, 

The Birth of a Star,  Pre-Main Sequence Evolution and the Effect 

of Mass, Lifetimes of Main Sequence Stars, Red Giant Stars, 

Helium Burning and the Helium Flash. 

5 

2 

The Death of Stars, The Asymptotic Giant Branch,  Dredge-Ups, 

Mass Loss and Stellar Winds,  Infrared Stars,  The End of an AGB 

Star‘s Life,  White Dwarf Stars-The Chandrasekhar Limit, 

4 

3 

High-Mass Stars and Nuclear Burning,  Supernovae and the 

Formation of Elements, Neutron Stars and Pulsars,  Black Hole 

Basics, The Singularity, Event Horizon 

5 

 
 Book 1-Sections 5.1, 5.6, 5.7, 6.1, 6.2, 10.1,10.2, 10.3, 11.1-11.6, 

11.8.1, 11.8.2, 12.1, 12.2, 12.6, 14.1 to 14.3 
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3 

The Sun and Galaxies 10  

1 

The structure of the Sun - From the Core to Surface,  The Proton-

Proton Chain, Sunspots - The Solar Cycle, The Solar Magnetic 

Cycle, Prominences, Flares, Coronal Mass Ejections and the Solar 

Wind. 

5  

2 
Galaxy Types, Galaxy Structure, Stellar Populations, Hubble 

Classification of Galaxies, The Milky Way,  
5  

  Book 1-Sections 8.1 ,8.2, 8.4.1,8.4.3, 8.5, 16.1 to 16.5, 16.7   

4 

Introduction to Cosmology 9  

1 
 The Big Bang,  Hubble’s law,  Evolution after the Big Bang,  

Evidence for and Against the Big Bang Theory, 
5 

2 
 The Inflationary Model-CMBR, Horizon problem and flatness 

problem.  
4 

  Book 1-Sections 18.1 ,18.2, 18.3, 18.4, 18.5.2, 18.5.3  

5 

Practical Module 30 

 Directions: AT least 4 experiments from the list and 2 experiments 

/activities designed by the course faculty 
 

1. Find the moment of inertia of a rod, disc, ring- familiarisation of   

       Vernier callipers, screw gauge 

2. Find the radius of a capillary tube using travelling microscope 

3. Determine  angle of the prism using spectrometer 

4. Determine the refractive index of a liquid and material of the lens  

      using mercury by forming liquid lens arrangement 

5. Determine moment of inertia of a disc using it as torsion pendulum 

6. Determine resistance and resistivity of a wire using potentiometer 

7. Determine g using compound pendulum 

8. Stellarium-familiarisation and applications 

9. Sky watch 
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Essential Readings: 

 

1. Astrophysics Is Easy!  An Introduction for the Amateur Astronomer By  Mike 
Inglis (3rd Edn) , The Patrick Moore Practical Astronomy Series 2023. 

 

Suggested Readings: 

 

1.      Understanding our Universe (4 Edn) by Stacy Palen and Georg Blumenthal, 2021. 

2. An introduction to Modern Astrophysics, B. W. Carroll & D. A. Ostlie, Addison-

Wesley Publishing Co. , 2017. 

3. Introductory Astronomy and Astrophysics, M. Zeilik and S. A. Gregory, Saunders 

College Publishing, 2022.  

4. The physical universe: An introduction to astronomy, F. Shu, Mill Valley: University 

Science Books, 1982.  

5. Fundamentals of Astronomy (Fourth Edition), H. Karttunen et al. Springer, 2003.  

6. Astro Physics a modern perspective-K. S. Krishnasamy, ( New Age International (P) 

Ltd, 2002.  

7. An introduction to Astrophysics - Baidyanath Basu, (Prentice-Hall of India Private 

limited, 2001.  

8. Turn Left at Orion - Hundreds of night sky objects to see in a home telescope – and 

how to find them (4Edn) Guy Consolmagno  and Dan M. Davis, 2011. 
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Assessment Rubrics: 

 

 

 

 

*Best out of two test papers  

** or any other activities like quiz, open book exam, group activity 

 

 

 

 

 

 

 

Evaluation Type Marks Evaluation Type Marks Total 

Lecture 75 Practical 25  

 

 

100 

a) ESE 50 a) ESE 15 

b) CCA 25 b) CCA 10 

 i *Test Paper 10  i Punctuality 3 

 ii **Assignment/ Book-

Article review 
10 

 
ii Skill 4 

 iii Seminar/ Viva-Voce 
5 

 iii Record 

 

3 


