
Concepts Covered 

1. The universe: age and scale  
2. Objects of the universe: meteors, meteorites, 

comets, asteroids, asteroid belt, Kuiper belt  
3. Doppler effect and redshift 
4. The solar system 
5. Astronomical measurements: lightyear, AU 

(Astronomical Unit)  
6. Celestial sphere: ecliptic, azimuth, zenith,       

altitude 
7. Retrograde motion 
8. Properties of stars 
9. Absolute magnitude  
10. Life cycles of stars: main sequence, red giants, 

white dwarfs, red supergiants, neutrons 
11. Constellations 
12. Spectroscope  
13.  Hertzsprung - Russel diagrams 

 What’s Next? 

1. Go over your notes 
2. Review the resources provided 
3. Watch the videos provided  
4. Go over the virtual labs 
5. Review the unit objectives 
6. Play the online games for consolidation of concepts  
7. Take the online quizzes provided  
8. Next unit is: Life Science 
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13. Galaxies characteristics and components 
i. Eliptical 
ii. Spiral  
iii. Irregular 

14. The Milky Way galaxy - Local Group - 
Virgo 

15. Star clusters: Open v/s Globular 
16. Parallex and triangulation 
17. Big Bang theory + its evidence 
18. Hubble constant 
19. Cosmic microwave  background radiation 
20. Telescopes: 

i. Light telescopes: reflectors/refractors 
ii. Infrared telescopes 
iii. Radio telescopes 

Mysteries of the universe: 
i. Dark matter 
ii. Dark energy 
iii. Black holes 
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Learning Objectives 

1. Define the universe and estimate its age 
2. Determine how astronomical distances are measured 
3. Explain that the universe is expanding and outline evidence of its 

expansion 
4. Describe redshift and doppler effect 
5. Define the Hubble Constant 
6. Explain that space is mostly empty space 
7. Outline and describe stars, planets, nebulas, galaxies, solar systems, 

asteroids, comets, and meteors, and meteorites
8. Define the celestial sphere and identify its components 
9. Define the terms ecliptic, zenith, altitude, azimuth, horizon 
10. Describe the motion of the sun in the sky during different times of the 

year 
11. Explain retrograde motion
12. Describe how and where stars are formed 
13. Describe how stars are categorized: by surface temperature, luminosity 
14. Outline properties of stars 
15. Explain the life cycle of small, medium and large stars 
16. Use a spectroscope to analyze the light given off by a star and 

determine its composition 

17. Read and analyze a Hertzsprung-Russell (H-R) diagram 
18. Define constellations and identify the total number 
19. Explain why different constellations appear at different times of year  
20. Identify the shapes of the main constellations 
21. Define galaxies and identify their components 
22. Outline the shapes of galaxies 



Learning Objectives (Continued)

23. Identify the main characteristics of the Milky Way Galaxy.  
24. Explain how light telescopes work  
25. Distinguish between reflectors and refractors  
26. Explain how infrared and radio telescopes work 
27. Define parallax and explain how a parallax angle is measured 
28. Compare and contrast Hubble space telescope and james webb 

telescope 
29. Explain how radio telescopes work 
30. Explain the big bang theory 
31. Outline the evidence that supports the big bang theory  
32. Define cosmic background radiation  
33. Explain how the big bang theory helps us describe how the universe 

formed and have changed over time.  
Define and describe dark matter and dark energy 

34. Explain how dark energy contributes to redshifting 
35. Describe black holes and explain their types 
36. Recognize some unsolved mysteries of the universe 

 


