Light-Years and Light-Travel Time
Name: _______________________________	Date: _______________________________
Useful Information
Speed of light = 300,000 km/s	1 light-year ≈ 9.46 trillion km

Key Ideas
Complete each sentence using the words in the box.
distance • light • year • 300,000 • enormous • past
1. A light-year is a unit of ____________________.
2. One light-year is the distance that ____________________ travels in one year.
3. Light travels at approximately ____________________ km/s.
4. Astronomers use light-years because distances in space are ____________________.
5. If a star is 20 light-years away, its light takes 20 ____________________ to reach Earth.
6. When we observe very distant objects, we are seeing them as they were in the ____________________.

True or False
Write T for true or F for false.
1. _____ A light-year is a unit of time.
2. _____ Light travels approximately 300,000 km every second.
3. _____ Astronomers use light-years because distances between stars are very large.
4. _____ A star that is 50 light-years away is 50 years old.
5. _____ If a star is 100 light-years away, we see it as it was 100 years ago.
6. _____ Radio signals travelling through space move at approximately the speed of light.

A star is 25 light-years from Earth.
How long does its light take to reach Earth?
Answer: ____________________
We observe a galaxy that is 2 million light-years away.
How old is the light that we are seeing?
Answer: ____________________
Calculating Light-Travel Time
1. A satellite is 600,000 km from Earth.
How long does light take to travel this distance?


Answer: ____________________
2. A spacecraft is 1,500,000 km from Earth.
Calculate the light-travel time.


Answer: ____________________

3. A spacecraft is 18,000,000 km from Earth.
Calculate how long a radio signal takes to reach Earth.


Answer: ____________________
4. A probe is 90,000,000 km from Earth.
Calculate the light-travel time.


Answer in seconds: ____________________


]
Answer in minutes: ____________________
Light-Years: The Easy Shortcut
Complete the table.
	Distance from Earth
	Light-Travel Time

	4 light-years
	__________________

	15 light-years
	__________________

	120 light-years
	__________________



Looking Into the Past
Astronomers say that looking into space is also looking into the past.
1. The star Sirius is about 8.6 light-years away.
How long has its light travelled before reaching Earth?

2. Are we seeing Sirius as it is right now?
YES / NO
Explain your answer.


3. A star is 500 light-years away.
The light reaching Earth tonight left the star approximately:
A. 5 years ago
B. 50 years ago
C. 500 years ago
D. 5,000 years ago			Answer: ______
4. The Andromeda Galaxy is about 2.5 million light-years away.
When we observe Andromeda, we see it approximately as it was:
A. 2.5 minutes ago
B. 2.5 years ago
C. 2,500 years ago
D. 2.5 million years ago		Answer: ______

Space Communication
A spacecraft sends information to Earth using radio signals. Radio signals travel at approximately the speed of light.
1. A spacecraft is far enough away that its signal takes 8 minutes to reach Earth.
Scientists send a command to the spacecraft.
How long will the command take to reach it?

2. The spacecraft immediately sends a reply.
How long will the reply take to return to Earth?

3. How much total time passes between scientists sending the command and receiving the reply?

4. Why can this delay make it difficult to control distant spacecraft?



Multiple Choice
1. What does a light-year measure?
A. Time
B. Distance
C. Speed
D. Brightness
2. Why do astronomers use light-years?
A. Light-years make stars brighter.
B. Light-years measure the age of stars.
C. Distances in space are extremely large.
D. Light-years are smaller than kilometres.


3. Approximately how fast does light travel?
A. 300 km/s
B. 3,000 km/s
C. 30,000 km/s
D. 300,000 km/s
4. A star is 75 light-years away. How long does its light take to reach Earth?
A. 7.5 years
B. 75 years
C. 750 years
D. 75 seconds
5. Why do we see distant galaxies as they were in the past?
A. Galaxies move very slowly.
B. Telescopes create old images.
C. Light takes time to travel through space.
D. Galaxies only produce light at night.

Challenge Questions
1. A spacecraft is 180,000,000 km from Earth.
Calculate how long a radio signal takes to travel from the spacecraft to Earth.


Answer in seconds: ____________________
Answer in minutes: ____________________

2. Scientists send a command to this spacecraft and the spacecraft immediately sends a reply.
How long will scientists wait between sending the command and receiving the reply?



Answer: ____________________


