
Unit 6: The Universe  Electromagnetic Spectrum AND Scale of the Universe and Gravity 
8TH Grade “I CAN Statements” 

Rate Yourself:   1-I am unclear  2- I have the basics  3- I know it  4-I can teach it 

1. Identify the electromagnetic waves from the Sun, such as:  

o infrared, visible light and ultraviolet 

 

2. Sequence the order of frequencies and wavelengths in the electromagnetic spectrum 

(radio to gamma) 

3. Identify common uses and applications of electromagnetic waves, such as: o Satellite 
photographs, microscopes, laser devices, etc 

 

4. Discuss the importance of technology in studying various aspects of space 
 

5. Distinguish the hierarchical relationships between planets, stars, moons, asteroids, 
nebulae, galaxies, dwarf planets and comets in the universe by comparing distance, 
relative size, and general composition 

 
6.   Describe the distances (in astronomical units and light years) between objects in space in 
the context of light and space travel 

 
7.   Recognize that the universe contains billions of galaxies and stars 

 

8. Describe the role gravity plays in the formation of planets, stars, and the solar system 

(Law of Universal Gravitation) 

 

9.   Differentiate between weight and mass, such as: o weight is the amount of gravitational 
pull on an object and is distinct from, though proportional to, mass 

 
10.   Apply the Law of Universal Gravitation to objects in space in terms of orbital path, 
weight, speed, etc 
 
11.  Describe the physical properties of main sequence stars, including:  
o apparent magnitude (brightness), temperature (color), size, and absolute magnitude 
(brightness) 

 
12.  Understand how technology is essential to science for such purposes as access to outer 
space and other remote locations, sample collections, measurement, data collection and 
storage, computation, and communication of information. 

 

13.   Describe the properties and characteristics of the Sun, including: o rotation, structure, 
convection, sunspots, solar flares, and prominences 

 
14.   Discuss benefits and limitations of models 
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1.  Identify the electromagnetic waves from the Sun, such as:  

o infrared, visible light and ultraviolet 

The electromagnetic spectrum is a range of the different types of heat and light energy in the 
Universe. Radio waves, Microwaves, Infrared, visible light, ultraviolet, x-ray, and gamma ray 

(Red  Martians  Invaded  Venus  Using  X-ray  Guns) 

 
2. Sequence the order of frequencies and wavelengths in the electromagnetic 

spectrum (radio to gamma) 

The EM spectrum is arranged in this order from longest wavelengths to shortest:  
(It can also be reversed – shorter gamma waves to longer radio waves.) 
 (Know your wave diagram: crest, trough, amplitude, wavelength, and frequency.) 
The light energy in the electromagnetic spectrum travels in the form of waves.                          

Wavelengths are the distance between a point on a wave and the same point on the next wave.         

(Can also be described as crest to crest   or   trough to trough.)  Frequency is the number of times the 

wave passes a certain point within a given time. 

  

Highest frequency 
Lowest frequency 
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3. Identify common uses and applications of electromagnetic waves, such as:  
o Satellite photographs, microscopes, laser devices, etc 

 Radio waves transmit music and television signals, and are used for speed radar guns 

 Microwaves produce heat to warm food, and allow us to hear voices over a phone connection. 

 Infrared is heat energy and is used in remote controls and night vision cameras 

 Visible light is the smallest part of the spectrum and is the ONLY ONE we can see with our naked eye.  

 Ultraviolet light is the type of heat energy that produces a sunburn. 

 X-Rays are very high energy waves that are commonly used by doctors.  They are small enough to go 
through your skin, but not small enough to go through your bones so they bounce back giving an image of 
your bones. 

 Gamma Rays have the most energy and are found in nuclear explosions like the atom bomb and   
sometimes in distance stars when they implode.  They are very dangerous because they can go right 
through you!  However, they are very useful in medicine when very carefully controlled.  They kill 
abnormal cells, such as cancer cells. 

All electromagnetic waves move at the speed of light, including light itself. 
 

The three main uses of satellites are for communications; photography, imaging, and scientific 
surveying; and navigation.  

 Communication satellites are “space mirrors” that can help us bounce radio, TV, internet data, and other 
kinds of information from one side of Earth to the other. 

 Scientists use the electromagnetic spectrum to help identify elements within stars in the Universe. 

 A telescope is an optical instrument that aids in the observation of space objects by 
collecting electromagnetic radiation (such as visible light). 

 Visible light can be : reflected – bounce off a shiny surface (Ex-mirror, surface of a lake), refracted – bend 
as it moves through a different medium or substance  (Ex – prism, magnifying glass, air to water)  or 
absorbed – Some light not reflected or no reflection of light , black surface 

 

4. Discuss the importance of technology in studying various aspects of space 
 

Earth’s atmosphere absorbs most of the invisible light from the Sun and stars over much of the 
electromagnetic spectrum. This is good for life on Earth, since exposure to too much ultraviolet, X-ray, 
and gamma ray radiation would be harmful. However, this is bad for astronomers since information 
carried by light at these wavelengths cannot reach the ground. So astronomers send special telescopes 
above Earth’s protective atmosphere to observe the Sun and stars at wavelengths that are absorbed by 
air. Depending on the wavelength range that astronomers wish to study and the length of time needed 
to study it, these special telescopes can be carried into the highest parts of the atmosphere by balloons, 
or sent above the atmosphere for a short period of time (less than 10 minutes) by small rockets known 
as “sounding rockets,” or launched into orbit around Earth by large rockets. No single telescope can 
detect radiation over the entire electromagnetic spectrum: different equipment must be designed and 
built for different wavelength ranges. 
 

5. Distinguish the hierarchical relationships between planets, stars, moons, asteroids, 
nebulae, galaxies, dwarf planets and comets in the universe by comparing 
distance, relative size, and general composition 

 

General composition of stars  - hydrogen and helium gas 
Order of objects in the universe from smallest to largest:   
Moon, Planets, Sun, Solar System, Galaxy, Universe   
(Remember – stars, like our sun are the center of solar systems. Nebulae form stars so they are smaller 
than galaxies.) 

https://en.wikipedia.org/wiki/Electromagnetic_radiation
https://en.wikipedia.org/wiki/Visible_light


Unit 6: The Universe  Electromagnetic Spectrum AND Scale of the Universe and Gravity 
8TH Grade “I CAN Statements” 

Types of Objects found in Space: 
Meteoroids: Basically, a small rock   Size: a small piece of dust to less than a hundred meters. 
Asteroids: Mostly rocky objects less than a kilometer across, outside the orbit of Mars. 
Dwarf Planet:  Largest objects that are not planets; they are made up of mostly rock and some ice. They are 
located outside the orbit of Neptune.  
Comet:Made up of mostly ice, dust, and some rock, located outside of dwarf planet region past Neptune 
Stars: Created from Nebula, cloud of dust and gas, that collapse in on themselves due to the strong pull of gravity, 
nuclear fusion starts -  mostly composed of hydrogen and helium gas 
Milky Way: The Earth is in the Milky Way Galaxy, which is why we can only see parts of it. 

 

  
6. Describe the distances (in astronomical units and light years) between objects in 

space in the context of light and space travel 

Astronomical Unit – The average distance from the Earth to the Sun, (~ 93 million miles) used 
to measure distances in our solar system.  
Light Year – The distance light travels in one year. If a star is so many light years away, that 
means it takes that many years for the light from the star to reach the Earth.         
 5 light years away = It takes 5 years for the light to reach us 
Light travels at a speed of approximately 300,000 kilometers per second or 186,000 miles per second.  
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7. Recognize that the universe contains billions of galaxies and stars 

The universe contains billions of galaxies and billions of stars can be found in each of those billions of 
galaxies.  
 

8. Describe the role gravity plays in the formation of planets, stars, and the solar 

system (Law of Universal Gravitation) 

Gravity is most directly responsible for causing the solar system to form. Due to gravity, nebula, clouds 

of dust and gas, form objects in space.  

9. Differentiate between weight and mass, such as: o weight is the amount of 
gravitational pull on an object and is distinct from, though proportional to, mass 

 
The more mass an object has, the more gravity the object will have. The Earth has more mass than the 
moon, so it has more gravity than the moon. That is why a person on the moon will weigh less than the 
same person on the Earth.  Their mass DOES NOT CHANGE; just their weight, due to the gravity being 
different.  
 
An object’s weight is determined by the pull of gravity affecting it. If an object is moving toward an 
object of heavy mass, as it moves toward that object it the gravitational pull will increase, so it will 
speed up, and start weighing more. This is because as the distance between objects decreases the pull 
of gravity that affects it will increase, thus increasing the objects speed and weight. It is just the opposite 
as it moves away.  
As an object gets closer to another object in its orbit, the weight increases, because the gravity 
increases. Remember the mass will stay the same, just the weight changes because the pull of gravity is 
increases or decreases.  
 

10.   Apply the Law of Universal Gravitation to objects in space in terms of orbital path, 
weight, speed, etc 

Due to gravity, nebula, clouds of dust and gas, form objects in space. 

A spacecraft in orbit is NOT beyond the reach of Earth’s gravity. In fact, the Sun’s gravity is what holds 

Earth and other planets in orbit.  Without gravity, the spacecraft would fly off in a straight path. As a 

spacecraft orbits the Earth, it is actually falling, though it never reaches the ground. 
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Every object in the universe that has mass exerts a gravitational pull, or force, on every other mass. The 
size of the pull depends on the masses of the objects. You exert a gravitational force on the people 
around you, but that force isn't very strong, since people aren't very massive. When you look at really 
large masses, like the Earth and Moon, the gravitational pull becomes very impressive. The gravitational 
force between the Earth and the molecules of gas in the atmosphere is strong enough to hold the 
atmosphere close to our surface. Smaller planets, that have less mass, may not be able to hold an 
atmosphere.  
Obviously, gravity is very important on Earth. The Sun's gravitational pull keeps our planet orbiting the 
Sun. The motion of the Moon is affected by the gravity of the Sun AND the Earth. The Moon's gravity 
pulls on the Earth and makes the tides rise and fall every day. 
 

11.  Describe the physical properties of main sequence stars, including:  
o apparent magnitude (brightness), temperature (color), size, and absolute magnitude 
(brightness) 

Apparent magnitude – The brightness of the stars as viewed from the earth; it’s determined by the 
distance the star is from the Earth. 
 

Absolute magnitude or Absolute Brightness – Determined by the size and temperature of the star. The 
true brightness of a star is determined from a pre-determined or set distance from the Earth. (“Line up 
the stars” at an equal distance, then compare their true brightness.  
 
The temperature of a star determines its color.  
 

 
 

12.  Understand how technology is essential to science for such purposes as access to outer 
space and other remote locations, sample collections, measurement, data collection and 
storage, computation, and communication of information. 

Technology, including satellites, Telescopes, and computers allows scientists to collect new information 

and data. Telescopes help us see objects that are in space.  

 

Hottest 

http://www.physics4kids.com/files/motion_force.html
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13.   Describe the properties and characteristics of the Sun, including:  
o rotation, structure, convection, sunspots, solar flares, and prominences 

Convection cells can be seen on the surface of the Sun. 

  

 
Prominence – A loop of hot gas that connects sunspots on the surface of the sun.  
Solar Flare - a brief eruption of intense high-energy radiation from the sun's surface, associated with 
sunspots and causing electromagnetic disturbances on the earth, as with radio frequency 
communications and power line transmissions. 

 



Unit 6: The Universe  Electromagnetic Spectrum AND Scale of the Universe and Gravity 
8TH Grade “I CAN Statements” 

 

 
 
 

14.   Discuss benefits and limitations of models 

 
Model: A model is a representation that is built or drawn to help us study and understand objects that 
are too small, too large, or too far away. Many scientists use computer models to help them learn about 
complex systems, things like the weather, oceans, or space.  
 
Benefits – Models of the Earth can be used to study new findings, which can lead to changes in our 

current thinking. A model of crustal plates can help us learn about how the crustal plates move around 

on the Earth’s surface. A few Solar System model benefits: It’s small enough to see all at once and may 

fit into the space available. It is like the real solar system because it shows the location of the planets 

relative to the sun. 

Limitations- A model of the Earth can’t show every exact detail, things like rivers, oceans, winds, glaciers 

trees…… It is also impossible to create the intense heat and pressure the layers of the Earth are under.  

A few Solar System model limitations: You are unable to determine the size of the planets, unable to 

measure the distance between each planet, can’t determine the speed which the planet is rotating, or 

the speed that the planet is travelling around the sun  

 

 
Sunspots – Cooler, dark regions on 
the sun’s surface.  
ROTATION: They move across the 
Sun at different rates, thus we know 
the sun does not rotate uniformly.  
 

Dark Sunspots (cooler regions) on the sun’s surface 

Sunspot Cycle: Solar cycles have an 

average duration of about 11 

years. Solar maximum and solar 

minimum refer respectively to periods 

of maximum and minimum sunspot 

counts. Cycles span from one 

minimum to the next. 

https://en.wikipedia.org/wiki/Solar_maximum
https://en.wikipedia.org/wiki/Solar_minimum
https://en.wikipedia.org/wiki/Solar_minimum

