
Welcome to Class 3: 
Stars, Galaxies and 

the Universe

Remember: sit only in the first 10 
rows of the room



Are we really made of ‘Star 
Stuff’?  What the heck does 
that mean, anyway?

Remember: sit in the first 10 rows 
of the room only

Only 4% of the Universe is made of matter 
astronomers understand.   What evidence 
is there for this?



Join groups, discuss then individually 
answer with your PRS: Astronomy tells us

1. The age of the universe 
is infinite

2. The elements of life are 
seen only on Earth.

3. The observable universe 
is finite

4. The physical laws have 
changed with time.



1. Which elements are important for life?

H, C, N, O, Mg, Si, Fe, etc..  
The list is pretty long.  Glucose



2. Where did (most of) the elements of 
life come from?

-> Stars



3. Are these elements seen just on Earth 
or elsewhere?

Amino Acids are the building blocks of life (make up 
proteins/enzymes).  They are found naturally in space!

-> Everywhere!  And more than mere elements are 
seen in space..  



4. What governs the formation of atoms, 
molecules and matter in general?

-> The known laws of physics.  

-> The known laws of physics 
must be in effect everywhere 
since we see the molecules of 
life through out the universe.

5.  Are the physical laws 
unique on Earth or do 
they exist elsewhere?



6. How do astronomers know this?

-> The same way 
chemists identify 
elements and 
molecules in the lab, 
Astronomers see the 
same spectral 
characteristics when 
studying distant light 
in the universe.



Put the following in order of LARGEST 
scale to the smallest scale:

1. Local Group, Galaxy, 
Universe, Solar System

2. Universe, Local Group, 
Galaxy, Solar System.

3. Universe, Galaxy, Local 
Group, Solar System.

4. Galaxy, Universe, Local 
Group, Solar System.



What is the radius of the Solar System 
(light travel time to Pluto)

1. Light seconds

2. Light minutes

3. Light hours

4. Light years

5. 10s of light years



What is the diameter of the Milky Way 
Galaxy (light travel time)

1. 10 light years

2. 100 light years

3. 1,000 light years

4. 10,000 light years

5. 100,000 light years



What is the diameter of the 
Local Group of galaxies 

1. 100,000 light years

2. Millions of light years

3. 10s of million light years

4. 100 million light years



What is the radius of the Observable 
Universe (light travel time)

1. 100 million light years

2. Billion light years

3. 10 billion light years

4. 100 billion light years



In your group, write down other properties 
of our Universe (age, radius, mass, etc)

•It has a finite age: 13.72 billion years.

This was first estimated by Edwin Hubble in 1925 when 
he discovered the universe was expanding (he just 
counted back to when it must have ‘left’).

•It has a finite observable radius: 13.72 billion light years

•It has a finite observable mass:  About 1055 kg 
(this is about 100 billion galaxies like the Milky Way)

•Why do we qualify these with ‘observable’? 



What is our Universe made up of?



What is the Universe made of, in order 
of highest percentage..

1. Dark Energy, Dark 
Matter, Normal Matter

2. Dark Matter, Normal 
Matter, Dark Energy

3. Dark Energy, Normal 
Matter, Dark Matter



What is our Universe made up of?

Dark Energy    Normal Matter    Dark Matter



Spread out in the room. 

Put all your materials on the floor 
and place your PRS clicker on the 

table in front of you.

Take care that others can not 
view your selection



1. Which of the elements came 
from the Big Bang and not from 
stars?

1. Hydrogen

2. Silicon

3. Carbon

4. Oxygen

5. Iron



2. What is the diameter of our Milky 
Way Galaxy?

1. 100 light years

2. 1000 light years

3. 10,000 light years

4. 100,000 light years

5. Million light years



3. How many galaxies does our 
observable universe contain?

1. 100 billion

2. 1 trillion

3. 10 trillion

4. 100 trillion



To do list for next class

• Refer to the class syllabus

• Read assigned pages in textbook and review 
study questions on objectives list

• Register and bring PRS transmitter to class

• Bring textbook to class (not mandatory)


