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I can…

2e.
I can describe the development of artificial satellites, and explain the major purposes for which they are used (e.g., communication, GPS—global positioning system, weather observation)
3c.
I can describe and interpret, in general terms, the technologies used in global positioning systems and in remote sensing (e.g., use triangulation to determine the position of an object, given information on the distance from three different points) [Note: This example involves the use of geometric approaches rather than mathematical calculations.]
Rockets – Getting Up There – page 399

1. Define the following terms:

a.  Rocket

b.  payload (and give 3 examples of different payloads)

2. Read the section on “Rocket Fuel” (page 399).  Explain what exhaust velocity is and why the discovery of liquid fuel was a benefit to space exploration.

3. What is a staged rocket and what is its main benefit?

4. What is a ballistic missile?

5. Define ‘cosmonaut’.

Computers – Making Adjustments – page 400+

6. What roles do computers play in space exploration?

7. Read ‘Using Gravity’ on page 402.  Explain how gravitational assist helps our rockets reach farther into the solar system.

Looking at Earth – page 403

8. Explain the difference between a natural satellite and an artificial satellite.  Give an example of both.

9. What purpose do artificial satellites have?

10. What power source is typically used by satellites?   Explain why you think this is the most effective power source.

Communication Satellites – page 404
11. Complete the chart.

	
	Geosynchronous Orbit
	Low Earth Orbit

	Direction of  movement

	
	

	Distance above Earth

	
	

	Apparent speed from Earth

	
	

	Time for one rotation of Earth

	
	

	Main purpose

	
	


Read page 405

12. List 7 things that satellites can be used for.

Global Positioning System (GPS) – page 407

13. Read page 407 and explain how GPS works.

Topic 6 Summary Questions:

14. Describe two types of artificial satellites.  What are they used for?

15. How could you tell if a satellite dish was tracking a geosynchronous satellite or one in a low Earth orbit?

16. Compare the payloads of ancient and modern rockets.

17. With GPS technology, why do you require at least three satellites to determine your position?
18. Topic 6 Vocab:

Select 4 of the following terms from Topic 6 and complete the vocab activity for each.

	Exhaust velocity
	Staged rocket
	Ballistic missile
	Cosmonaut

	Artificial satellite 
	Hubble Space Telescope 
	Gravitational assist
	Charge coupled devices (CCDs)

	Low Earth orbit
	Geosynchronous orbit
	Remote sensing
	Global positioning system (GPS)








	TOPIC 6
	
	BLM 5-16

	PROBLEM SOLVING
	GPS Simulation
	


	Goal
(
Learn how the Global Positioning System (GPS) works.


Introduction

 The diagram below shows three town connected by roads. The distance between A and B is 8 km. C is 16 km
west of A and 2 km north. You find a message saying that a treasure is buried 10 km north from Town A, 6 km from
Town B, and 26 km from Town C. Can you find the treasure?

	


What to Do

1. Develop a scale.


2. Using a compass, pencil, and ruler, draw a circle that represents all points 10 km away from Town A. The
treasure is somewhere on that circle!


3. Draw a 6 km circle from Town B using your scale.


4. Show how to use the information that the treasure is 26 km form Town C.


5. Mark the treasure on the map.


	TOPIC 6
	
	BLM 5-16

	PROBLEM SOLVING
	GPS Simulation (continued)
	


Use What You Have Done

The Global Positioning System uses a similar procedure to what you have just done to locate the treasure in the diagram. Instead of towns, there are satellites that broadcast their positions. The hand unit of the GPS calculates how far away each satellite is.

Each is three-dimensional. Because it is curved, and has mountains and valleys, it actually requires a fourth distance reading to precisely locate an object. However, in practice, only three are needed. The fourth is usually so far away from Earth’s surface that the GPS unit’s computer can reject it and still give you the correct location.

Questions

1. Maps have a two-dimensional surface. How many distances are needed to locate something on a flat surface such as this?

2. If only three satellites are needed for locating a position on Earth’s surface, why are there several dozen GPS satellites? Use a diagram to explain.
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I can…

1c.
I can describe, in general terms, the distribution of matter in space (e.g., stars, star systems, galaxies, nebulae)

1d.
I can identify evidence for, and describe characteristics of, bodies that make up the solar system; and compare their characteristics with those of Earth
The Sun – Page 409
1. Answer the following questions about the Sun.

a.     The Sun is made of mostly:      
b. Diameter of the Sun:   
c. If areas of the Sun appear darker, that means:   
d. Solar Wind is :   
e. The temperature of the sun is:  
The Moon – page 410

2. Why does the Moon shine?  (This is from Grade 8 science.)

The Planets – page 410+

3. Name the “inner planets”.  Explain why they are also called ‘terrestrial’ or ‘rocky’ planets.

4. Name the “outer planets”.  Explain why they are often called the “Jovian planets” or “gas giants”.

Use page 410 – 415 to complete the following chart.
	Planet
	Colour
	Atmosphere
	Markings / Distinguishing
Characteristics

	Mercury


	
	
	

	Venus


	
	
	

	Earth


	
	
	

	Mars


	
	
	

	Jupiter


	
	
	

	Saturn


	
	
	

	Uranus


	
	
	

	Neptune


	
	
	

	Pluto

	
	
	


	TOPIC 7
	
	BLM 5-17

	PROBLEM SOLVING
	The Voyager Probes
	


	Goal
(
Analyze data about how technology supports new scientific knowledge.


Introduction

The Voyager probes are two uncrewed spacecraft that
have been sending information back to Earth since
1977. They have greatly increased human knowledge
of our solar system and have challenged many of our
theories about the regions of space far from Earth.

What to Do

Read the background information about the Voyager
probes and use a separate page to answer the questions that follow.

Part A: Background Information

In the late 1960s, National Aeronautics and Space
Administration (NASA) scientists began to plan a
space mission that would take advantage of a rare
alignment of the outer planets — something that hap-pens only once every 176 years. A spacecraft launched in 1977 would be able to visit Jupiter, Saturn, Uranus,
and Neptune, using each planet’s gravity to propel it on toward the next planet. This greatly reduced the amount of time needed to make the trip.

Twin uncrewed spacecraft, each no larger than a
small car, were built and named Voyagers 1 and 2.
They could respond to radio commands from Earth
and could use their cameras, sensors, computers, and
other equipment on their own. They were powered by
onboard nuclear generators.

Originally, the mission was going to send the
Voyagers to Jupiter and Saturn only. In fact, those are
the only planets Voyager 1 visited. But the mission was expanded, and Voyager 2 was sent on to Uranus and
Neptune. The Voyagers sent back pictures and information that astronomers will be analyzing for years to come.

The Voyagers probes proved that many of our ideas about the outer planets and their satellites were
wrong. It was assumed that because these planets had
been formed by similar processes, they would be very
similar to one another. It was thought that their
moons would be ancient, battered balls of ice, and that
only Saturn had rings. But the Voyagers’ first pictures
of Jupiter showed a world of such atmospheric turbulence that scientists had to scramble for explanations.


The Great Red Spot is a huge storm and there are
hundreds of little storms. Jupiter has rings. Jupiter’s moons are neither ancient nor battered. Io, one of 
Jupiter’s moons, is covered with volcanoes and Europa, another moon, is smooth. Saturn proved to have hundreds of rings, not just a few.

Uranus was also a surprise. Not only does it also 
have rings, it doesn’t have storms. Scientists thought it would be like Jupiter and Saturn. Instead, its deep atmosphere revealed little about its surface.

Neptune was expected to be much colder and to
have fewer features that the outer planets
because it was so much farther from the Sun. Instead, scientists found that it has atmospheric turbulence
similar to Jupiter’s, including a storm like the Great
Red Spot. It also has winds of 2000 km/h, rings, and 
a magnetic field as tilted and off-centre as Uranus’.
Neptune is as warm as Uranus, even though it is 
50 percent farther from the Sun. Uranus, unlike the 
other outer planets, is colder because it has very little
internal heat. Scientists cannot yet explain any of these findings. Neptune’s moon, Triton, amazed scientists
with its cracked and rigid surface. They think the 
surface was formed by “cryovolcanism,” or ice volcanoes. In such a volcano, icy slush flows like lava 
and then refreezes. This term came into existence as
an explanation of similar phenomena found on the 
moons of Jupiter, Saturn, and Uranus.

Voyager 1 left the plane of the solar system in 
1980; Voyager 2 left in 1989 after its visit to Neptune.
In 1990, Voyager 1 took its last picture, one of our
whole solar system. Scientists hope both spacecraft
will pass through the heliopause, or the boundary of 
the Sun’s magnetic field. Then the Voyager probes
will pass into inter-stellar space. They will continue to 
send information for many years until their instruments fail or their nuclear generators run down.

Questions

1. Why is the Voyager mission considered to be a success?

2. Should more probes without human crews be sent into space? What might they explore?

Name:



Date:



Class:



I can…

2a.
I can analyze space environments, and identify challenges that must be met in developing life-supporting systems (e.g., analyze implications of variations in gravity, temperature, availability of water, atmospheric pressure and atmospheric composition)
2b/c.
I can describe technologies for life-support systems and space transport, and interpret the scientific principles on which they are based (e.g., investigate systems that involve the recycling of water and air,  describe the development of multistage rockets, shuttles and space stations; build a model vehicle to explore a planet or moon)
2d.
I can identify materials and processes developed to meet needs in space, and identify related applications (e.g., medicines, remote sensing, microelectronics, polymers, medical imaging, wireless communication technologies, synthesis of fuels)
4a.
I can recognize risks and dangers associated with space exploration (e.g., space junk, fuel expenditure, satellites burning up in the atmosphere, solar radiation)
4b.
I can describe Canadian contributions to space research and development and to the astronaut program (e.g., Canadarm)
4c.
I can identify and analyze factors that are important to decisions regarding space exploration and development (e.g., identify examples of costs and potential benefits that may be considered; investigate and describe political, environmental and ethical issues related to the ownership and use of resources in space)
People in Space – page 420

1. What was the push that got the “space race” started between the USA and the Soviet Union?

Breaking Free of Earth’s Gravity – page 420+

3. What is the speed needed to break free of Earth’s gravity?
4. What two firsts did the Russians have?
5.  What did the American’s do once the Russians had made it to space?

The Apollo Program – page 421
6. What was the purpose of the American Apollo Program?

7.  Who was the first human to step on the Moon and what did he say?

Meeting in Space – page 423

8. What was the Apllo/Soyuz project?  Who was involved?

9. What was the big problem with the Apllo/Soyuz project?  

10.  How long did it take to solve the problem?

The Space Shuttle – page 424
11. What were the benefits of the Space Shuttle?
12. What was Canada’s contribution to the second mission of the space shuttle Columbia?
13. What roles do Canadians typically play on space missions?  Why?
.
14. Who was the first Canadian to walk in space?  What year was it?
International Space Station – page 425

15. List 3 facts about the International Space Station (ISS).
16. What is the main difference between Canadarm and Canadarm2?  (besides the #2!)
17. What is the benefit of doing research at the Space Station as opposed to doing the research on Earth?
18. What are some medical benefits of conducting science in space?
19.  What are 2 industrial benefits of conducting science in space?
20.  Name 3 other benefits of conducting research and experiments in space.
Topic 8 Summary:

21. Explain the term “microgravity”.
22. Think of your everyday activities.  What is one thing you do that would be difficult to do in a microgravity environment?  Suggest a method for helping astronauts overcome this difficulty if you were designing a spacecraft.
23.  Name two things that engineers need to consider when designing a space capsule to protect the astronaut.

Topic 8 Vocab:
Select 4 of the following terms from Topic 8 and complete the vocab activity for each.

	Suborbital
	microgravity
	Canadarm and Canadarm2
	International Space Station (ISS)

	Neil Armstrong
	Space Shuttle
	
	






What were these Canadian Astronauts known for?  Page 424
Marc Garneau 

Roberta Bondar

Chris Hadfield
Robert Thirsk
DATE:
NAME:
CLASS:

	TOPICS 6–8
	
	BLM 5-20

	ASSESSMENT
	Topics 6–8 Test
	


	Goal
(
Demonstrate your understanding of the concepts presented in Topics 6‑8.


What to Do

Read each question carefully before answering in the space provided. 

Definitions

Define each term. Use full sentences.

1. staged rocket

2. remote sensing

3. solar wind

4. microgravity

5. comets

Matching

Match each description in column A with the correct term in column B. Place the letter for the term on the 
line beside the description.

	A

6. device that records images from newer telescopes

7. orbit that makes a satellite stay over one location on Earth

8. using a planet to change the orbit of a spacecraft

9. satellite system used to locate things on Earth

10. the only planet not visited by a spacecraft from Earth
	B

GPS

Pluto

CCD

gravitational assist

geosynchronous


Short Answers

11. Suppose that a spacecraft were to be sent to Venus and another to Mars. Which spacecraft would need 
more shielding from the solar wind? Why?

12. The space shuttle is powered by a staged rocket system. Why?

13. Humans don’t have a rocket system powerful enough to send a large spacecraft to any but the nearest planets. Give two ways that scientists get around this problem.
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Fill in the word and the definition (from text glossary)


Fill the bubbles with three of the following (choose appropriately for the word):


Sentence: write a sentence using your vocabulary word that shows the meaning of the word.


Picture: draw a picture of your word.


Symbol: Draw the science symbol for your word (this will not apply to all words).


Synonym: Write a word that means the same as your vocabulary word.


Own Words: Write the definition in your own words.


Characteristics: Write any facts or information about your word.


Real World Examples: Write down when you would see or use this word in the real world.


Examples / non-examples: Provide one example and non-example of your word.


Textbook Use: Write a sentence from the textbook that uses the word in a manner that explains the word.  (Not the glossary definition.)











Word:  


Definition: 




















Memory Technique: What trick will you use to remember the meaning of this word?





Remember the purpose of this is to help you learn the new vocabulary from this unit so you have a better understanding of the material.  Complete it with that goal in mind.





Word:  


Definition: 




















Science 9 RQ 5-6


Research Questions Unit 5 Topic 6


Above the Atmosphere and Under Control


Page 399 - 408





Word:  


Definition: 
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Definition: 




















Word:  


Definition: 
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Definition: 




















Do with Mr. Brown
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Do with Mr. Brown





Science 9 RQ 5-7


Research Questions Unit 5 Topic 7


The Solar System up Close


Page 409 - 419





Science 9 RQ 5-8


Research Questions Unit 5 Topic 8


People in Space


Page 420 - 428





Word:  


Definition: 




















Word:  


Definition: 
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Definition: 




















Word:  


Definition: 
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