
HOW FAR IS THAT STAR?

Overview:
In this lesson, students examine the meaning of a light year, its use, and the use of distance measurements in 
our solar system and galaxy.

Objectives:
The student will:
•	 identify and describe the proper use of the astronomical unit and the light year as units of 

measurement; and
•	 distinguish between appropriate distance measurements in observable outer space.

Targeted Alaska Grade Level Expectations: 
Science
[7] SD4.2 The student demonstrates an understanding of the theories regarding the origin and evolution of the 

universe by using light years to describe distances between objects in the universe.

Vocabulary:
astronomical body — a planet, moon, asteroid, comet, or meteor in the universe
astronomical unit — a unit of measure to describe the distance from the Sun to Earth (about 93 million miles)
light year — a unit of measure to describe the distance light travels in a vacuum in one Earth year

Materials:
•	 Permanent marker
•	 50 meters of string or twine marked at meters 1-10 and at meters 20, 30, 40, and 50
•	 Large paper disc to represent the Sun, cut from yellow/orange paper
•	 Eight food or classroom items available in your area to model our solar system’s planets, roughly the size of 

a melon (5-7 inches in diameter), a potato (2-4 inches in diameter), a beet (1-2 inches), a radish (1 inch), a 
walnut, a grape, a pea, and a sunflower seed

•	 VISUAL AID: “Trapezius Cluster”
•	 VISUAL AID: “Crab Nebula”
•	 VISUAL AID: “Messier 55”
•	 VISUAL AID: “RSGC1” 
•	 VISUAL AID: “Distances in our Solar System”
•	 VISUAL AID: “Distances in the Milky Way Galaxy”
•	 STUDENT INFORMATION SHEET: “Planets and Distances Table”

Activity Preparation:
1. Arrange for appropriately sized space for use of modeling, including full length of 50-meter string (outside  
 is best, if possible, or in a hallway or gymnasium).

2. Prepare 50-meter string by using a permanent marker to mark at the appropriate measurements, including  
 meters 1-10, 20, 30, 40, and 50 meters.

3. Prepare eight copies of Handout “Distances in our Solar System,” one for each of eight small groups

4. On eight sheets of paper, print the names of the planets, to be arranged at various places along the string,  
 and large enough for students to read at a distance.

5. Print out the four star cluster VISUAL AIDS: “Trapeizus Cluster,” “Crab Nebula,” “Messier 55,” and “RSGC1,” or  
 print cluster names on four sheets of blank paper if a printer is unavailable.
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6. Arrange differently sized food or classroom items to represent planets to be placed at appropriate spots on  
 the string by students.

Activity Procedure:
1. Bring the class to appropriate location to extend the full length of string (along the floor is fine).

2. Divide the class into eight groups and hand each group a copy of the STUDENT INFORMATION SHEET: 
“Planets and Distances Table” with the distances table and a matching planet name and representative 
food/classroom object set. Pick one student to be the “Sun” and to hold the large paper Sun at one end of 
the marked string.

3. Explain the solar system is mostly made up of space and point out that since there are such vast distances 
between astronomical bodies, scientists have to come up with different distance measurements so that 
descriptions of distances don’t become too large and confusing.

4. Instruct student groups to find their planets on the distances table, and to find the appropriate distance 
in astronomical units (AUs). Explain AUs are one measure of distance that scientists use to talk about the 
distance between objects in our solar system; they are designed so that one AU is equal to the distance 
between the Sun and Earth.

5. Explain to students that the scale used for the demonstration will be 1 m = 1 AU. Instruct students to carry 
their planet name and object to an appropriate place away from the “Sun,” based on the distances in the 
table.

6. After students have placed their planets correctly, discuss the distances involved and ask them to guess 
how long it would take to travel from Earth to Neptune. Walk with students on the string from “Earth” to 
“Neptune,” explaining that it took a whole year for the Viking space probe to travel from Earth to Mars, and 
that it took twelve years for the Voyager probe to travel from Earth to Neptune.

7. After students have examined the planet-distance model, remove the planets and their name sheets from 
the string, explaining that the solar system, containing the Sun and Earth and all our planets, is only a 
tiny piece of the Milky Way galaxy, which is only a tiny piece of the universe. When we look at the sky, for 
example, the Sun and the moon and the planets are some of the closest objects we see. For objects even 
further away, scientists developed the use of light time and light years.

8. A light year is the amount of distance light travels through a vacuum in the span of one year. Since light is 
generally understood to travel at the same speed throughout the universe, light years provide a convenient 
way to describe very large distances across the universe. Show and explain the “AU vs. Light Year” portion of 
the visual aid and handout.

NOTE: It is important here to ensure students understand that, even though “light year” sounds like a unit 
of measurement of time, it is very clearly only a unit of distance. Explain, specifically, a light year amounts to 
about 6 trillion miles or just under 10 trillion kilometers, since that’s how far light can travel in one year. 

9. Point out the “light” distances located on STUDENT INFORMATION SHEET: “Planets and Distances Table” 
and explain these distances are conceived under the same principles because they are nearby. In our Solar 
System, we measure these distances in terms of “light minutes” and “light hours”—point out Earth is said to 
be 8.32 “light minutes” from the Sun because it takes exactly 8.32 minutes for the Sun’s light to reach us on 
Earth. 

Critical Thinking Activity: Break students into smaller groups (two or three per group) and ask students 
to think about and discuss what it means to “see” light reflected off planets in our Solar System, especially 
those at a considerable distance, such as Neptune. It takes roughly four hours for light to travel from 
Neptune to Earth. If you were to shoot a rocket, at the speed of light, to Neptune, how would you adjust 
your aim to ensure your rocket lands safely on the planet? Explain. (NOTE: Students will also have to account 
for the time it will take their rocket to reach Neptune.)
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10. Explain Neptune’s distance of 4.16 “light hours” from the Sun is only a tiny fraction of the distances from 
us that the rest of our Milky Way galaxy represents. To illustrate, you may wish to gather all of the planet 
objects very near the Sun (still at one end of the measured string).

11. Explain to students that scientists use scale of light years to measure distance and the use of the string’s 
scale is now changing to one based on light years—in fact, one based on thousands of light years. Each 
meter is now equal to a distance of one thousand light years, or the distance light is able to travel in one 
thousand years.

12. Arrange the additional visual aids displaying the four star clusters at their appropriate positions (at 1.6m, 
6.5m, 17.3m, and 22m, respectively), pointing out that even if we were able to travel at light speed, it would 
take us almost 2,000 years just to get to the other side of our own local portion, or “arm” (the Orion Arm) of 
the Milky Way galaxy. To get to the center of the galaxy, it would take us almost 30,000 years (still traveling 
at light speed).

 
Extension Idea:
Incorporate the distances of local landmarks to scale with Solar System distances.
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DISTANCES IN OUR SOLAR SYSTEM

	  

Planet	   Distance	  from	  Sun	  in	  AU	   Distance	  from	  Sun	  in	  Light	  
Time	  

Mercury	   0.39	   3.22	  light	  minutes	  

Venus	   0.72	   6.01	  light	  minutes	  

Earth	   1.00	   8.32	  light	  minutes	  

Mars	   1.52	   12.7	  light	  minutes	  

Jupiter	   5.20	   43.3	  light	  minutes	  

Saturn	   9.53	   1.32	  light	  hours	  

Uranus	   19.2	   2.66	  light	  hours	  

Neptune	   30.1	   4.16	  light	  hours	  

	  
*One	  Astronomical	  Unit	  (AU)	  is	  93	  million	  miles,	  or	  150	  million	  km.	  
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http://solarsystem.nasa.gov/multimedia/gallery/terr_orbits-‐browse.jpg	  
	  

Astronomical	  Units	  vs.	  Light-‐Years	  
	  

	  
Astronomical	  Units	  (AU)	  

	  

	  
Light	  years	  

The	  average	  distance	  between	  Earth	  and	  the	  Sun	   The	  distance	  light	  travels	  in	  one	  Earth	  year	  
	  

Used	  to	  describe	  distances	  within	  our	  solar	  
system	  

Used	  to	  describe	  distances	  outside	  our	  solar	  
system,	  between	  solar	  systems	  or	  galaxies	  

	  
One	  light-‐year	  is	  equal	  to	  5,878,499,810,000	  miles,	  or	  9,460,730,472,580.8	  km!	  
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DISTANCES IN THE MILKY WAY GALAXY

	  
Destination	   Distance	  from	  Sun	  in	  Light	  

Years	  
Trapezium	  (Orion	  Arm	  

cluster)	  
1,600	  

Crab	  Nebula	  (Perseus	  Arm)	   6,500	  
Messier	  55	  (Sagittarius	  Arm	  

cluster)	  
17,300	  

RSGC1	  (Centaurus	  Arm	  
cluster)	  

22,000	  

Center	  of	  the	  galaxy	   26,000	  
 

 

http://www.astro.wisc.edu/goat/images/15.jpg 
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TRAPEZIUS CLUSTER

	  
NASA image
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CRAB NEBULA

	  
NASA image
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MESSIER 55

	  
NASA image
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RSGC1

	  
Royal Astronomical Society image
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PLANETS AND DISTANCES TABLE

Planet	   Distance	  from	  Sun	  in	  AU	   Distance	  from	  Sun	  in	  Light	  
Time	  

Mercury	   0.39	   3.22	  light	  minutes	  

Venus	   0.72	   6.01	  light	  minutes	  

Earth	   1.00	   8.32	  light	  minutes	  

Mars	   1.52	   12.7	  light	  minutes	  

Jupiter	   5.20	   43.3	  light	  minutes	  

Saturn	   9.53	   1.32	  light	  hours	  

Uranus	   19.2	   2.66	  light	  hours	  

Neptune	   30.1	   4.16	  light	  hours	  

 
 
 
 
 

Astronomical	  Units	  vs.	  Light-‐Years	  
	  

	  
Astronomical	  Units	  (AU)	  

	  

	  
Light	  years	  

The	  average	  distance	  between	  Earth	  and	  the	  Sun	   The	  distance	  light	  travels	  in	  one	  Earth	  year	  
	  

Used	  to	  describe	  distances	  within	  our	  solar	  
system	  

Used	  to	  describe	  distances	  outside	  our	  solar	  
system,	  between	  solar	  systems	  or	  galaxies	  

	  
One	  light-‐year	  is	  equal	  to	  5,878,499,810,000	  miles,	  or	  9,460,730,472,580.8	  km!	  
 


