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Assessment Rubric
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Space Travel & Technology









	Student’s Name: ___________

	Assignment: __________

	Level: _________







	 

	Level 1

	Level 2

	Level 3

	Level 4




	Understanding Concepts

	Demonstrates a limited understanding of concepts. Requires teacher intervention.

	Demonstrates a basic understanding of concepts.

	Demonstrates a good understanding of the concepts.

	Demonstrates a thorough understanding of the concepts.




	Response to the Text

	Expresses responses to the text with limited effectiveness, inconsistently supported with proof from the text.

	Expresses responses to the text with some effectiveness, supported with some proof from the text.

	Expresses responses to the text with appropriate skills, supported with appropriate proof.

	Expresses thorough and complete responses to the text, supported by concise and effective proof from the text.




	Analysis & Application of Concepts

	Interprets and applies various concepts in the text with few, unrelated details and incorrect
analysis.

	Interprets and applies various concepts in the text with some detail, but with some inconsistent analysis.

	Interprets and applies various concepts in the text with appropriate detail and analysis.

	Effectively interprets and applies various concepts in the text with consistent, clear, and effective detail and analysis.







	STRENGTHS:
	WEAKNESSES:
	NEXT STEPS:














	 
	[image: Images]




Teacher Guide

Our resource has been created for ease of use by both TEACHERS and STUDENTS alike.

Introduction
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 This resource provides ready-to-use information and activities for remedial students in grades five to eight. Written to grade using simplified language and vocabulary, science concepts are presented in a way that makes them more accessible to students and easier to understand. Comprised of reading passages, student activities and overhead transparencies, our resource can be used effectively for whole-class, small group and independent work.

How Is Our Resource Organized?

STUDENT HANDOUTS

Reading passages and activities (in the form of reproducible worksheets) make up the majority of our resource. The reading passages present important gradeappropriate information and concepts related to the topic. Embedded in each passage are one or more questions that ensure students understand what they have read.

For each reading passage there are BEFORE YOU READ activities and AFTER YOU READ activities.

•   The BEFORE YOU READ activities prepare students for reading by setting a purpose for reading. They stimulate background knowledge and experience, and guide students to make connections between what they know and what they will learn. Important concepts and vocabulary are also presented.

•   The AFTER YOU READ activities check students’ comprehension of the concepts presented in the reading passage and extend their learning. Students are asked to give thoughtful consideration of the reading passage through creative and evaluative shortanswer questions, research, and extension activities.

Hands-on activities are included to further develop students’ thinking skills and understanding of the concepts. The Assessment Rubric (page4) is a useful tool for evaluating students’ responses to many of the activities in our resource. The Comprehension Quiz (page48) can be used for either a follow-up review or assessment at the completion of the unit.

PICTURE CUES

Our resource contains three main types of pages, each with a different purpose and use. A Picture Cue at the top of each page shows, at a glance, what the page is for.
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	Teacher Guide
• Information and tools for the teacher
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	Student Handout
• Reproducible worksheets and activities
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	Easy Marking™ Answer Key
• Answers for student activities






EASY MARKING™ ANSWER KEY

Marking students’ worksheets is fast and easy with this Answer Key. Answers are listed in columns – just line up the column with its corresponding worksheet, as shown, and see how every question matches up with its answer!
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Bloom’s Taxonomy

Our resource is an effecctive tool for any SCIENCE PROGRAM.
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	BLOOM’S TAXONOMY: 6 LEVELS OF THINKING




	*Bloom’s Taxonomy is a widely used tool by educators for classifying learning objectives, and is based on the work of Benjamin Bloom.





Bloom’s Taxonomy* for Reading Comprehension

The activities in our resource engage and build the full range of thinking skills that are essential for students’ reading comprehension and understanding of important science concepts. Based on the six levels of thinking in Bloom’s Taxonomy, and using language at a remedial level, information and questions are given that challenge students to not only recall what they have read, but move beyond this to understand the text and concepts through higher-order thinking. By using higher-order skills of applying, analysing, evaluating and creating, students become active readers, drawing more meaning from the text, and applying and extending their learning in more sophisticated ways.

Our resource, therefore, is an effective tool for any Science program. Whether it is used in whole or in part, or adapted to meet individual student needs, our resource provides teachers with essential information and questions to ask, inspiring students’ interest, creativity, and promoting meaningful learning.






	Vocabulary



	










	aeronautics
	exploration
	manned
	prediction
	subsurface



	assemble
	extraordinary
	microbe
	reconnaissance
	subsystem



	astronaut
	extreme
	microgravity
	reflector
	suction



	astronomers
	flyby
	mission
	refractor
	telescope



	atmosphere
	hospitable
	module
	reuseable
	terrain



	connection
	laboratories
	monitor
	robotic
	training



	crew
	lander
	officer
	rover
	transmit



	disintegrate
	landing
	opportunity
	satellites
	unmanned



	engineer
	laser
	orbit
	shuttle
	vaporizing



	expensive
	launch
	orbiter
	spacecraft
	vehicle



	experiment
	lunar
	penetrator
	spirit
	weightlessness


















	[image: Images]
	[image: Images]




Becoming an Astronaut







	1.
	Before you read, you will need to complete the Anticipation Guide that is included on the next page. Follow the instructions given on the page. Be sure to go back and complete the page after you read the passage.



	2.
	Complete each sentence with a word from the list. Use a dictionary to help you.



	










	astronaut
	weightlessness
	aeronautics
	training
	extraordinary
	mission
















	 
	a)
	The rescue dog was sent on an important   to find the skier who got lost in the storm.



	 
	b)
	When the volcano erupted, it was the most   sight she had ever seen in her life!



	 
	c)
	If you want to experience  , you have to find a way to stop the effects of gravity so that you can float around.



	 
	d)
	A(n)   is a person who is trained to travel in space.



	 
	e)
	People who study   learn about the science of motion or travel in the air.



	 
	f)
	At Spring   camp, the baseball players learned many new skills and also how to improve the ones they already had.










	3.
	Remember that big words often have smaller words hidden inside them. A prefix (before the base) or a suffix (after the base) may have been added on to change the original meaning or form of the word. For example, careless is the base word ‘care’ with the suffix ‘-less’ added on to show it is someone who does not care.



	 
	Complete the diagram to show the prefix, base and suffix of each word. The first one is done for you.


	 
	








	Word
	Prefix
	Base
	Suffix



	training
	______
	train
	-ing



	a) extraordinary
	 
	 
	______



	b) exactly
	______
	 
	 



	c) impossible
	 
	 
	______



	d) unforgettable
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Becoming an Astroanut







	1.
	ANTICIPATION GUIDE: Before you read, fill in the left column by circling whether you agree or disagree with each statement. After you read, complete the right column and compare your responses to see what you learned.



	 
	







	Before
You Read
	Statement
	After
You Read



	Agree/
Disagree
	1.  You need to be well-educated to be an astronaut.

	Agree/
Disagree



	Agree/
Disagree
	2.  The training to become an astronaut is long and difficult

	Agree/
Disagree



	Agree/
Disagree
	3.  It is not necessary to be good in math and science to become an astronaut.

	Agree/
Disagree



	Agree/
Disagree
	4.  Being an astronaut would be fun.

	Agree/
Disagree



	Agree/
Disagree
	5.  There are lots of opportunities for many people to become astronauts.

	Agree/
Disagree



	Agree/
Disagree
	6.  You can train to be an astronaut in the desert, the jungle or a swimming pool.

	Agree/
Disagree



	Agree/
Disagree
	7.  I would love the training involved in becoming an astronaut.

	Agree/
Disagree



	Agree/
Disagree
	8.  I think I would make a great astronaut.

	Agree/
Disagree








	 
	After You Read: How has your knowledge of what it takes to become an astronaut changed?
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Becoming an Astronaut
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Very few people have ever been in space. Altogether, about 400 men and women have made the trip. The first astronauts were expert pilots. Now, scientists with many different backgrounds are sent into space. To become an astronaut, you must be very well educated, highly physically and mentally fit, and be able to train long and hard.

In the United States, the National Aeronautics and Space Administration (NASA) selects and trains all American astronauts. You have to be an extraordinary person to get into NASA’s space program. Only one hundred people are chosen for training every two years. Astronauts need to have a strong background in Math and Science, even from elementary school. This may surprise you - did you know that 64% of all present and former astronauts have taken part in Scouting as a child?

Training to become an astronaut is very hard work. These students take classes to learn about space and aeronautics. They learn about the effects that space travel has on the human body. The astronauts-to-be also get flight training, where they get to experience weightlessness. They float in weightless cabins and practice climbing and diving. They can also practice by floating in swimming pools. The KC-135 jet aircraft can simulate weightlessness for 20-30 seconds in a fast dive toward earth. Astronauts who train in this jet call it the “vomit comet”. You can probably figure out why!








	[image: img]

	CHECK YOUR PREDICTION: How did what you just read fit with the prediction you made in the Before Reading section?



	 



	 






Astronauts must also learn what to do in an emergency. Their shuttle could land in the ocean, the jungle or the desert, and they must be prepared for anything! They receive training in scuba diving and parachute landing. Teamwork is always very important.
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Becoming an Astronaut
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Astronaut training can take more than a year of difficult work and studying. Sooner or later, most astronauts learn to perform well and are sent on a mission to space.

There are three main roles for astronauts: pilot astronauts, mission specialist astronauts and payload specialists. Pilot specialists are in charge of operating and flying the actual shuttle. The Commander (who is like the Captain of a ship) is in charge, and is assisted by a pilot astronaut. Both pilot astronauts and mission specialist astronauts are trained to fly jets.

Mission Specialist Astronauts coordinate the operations on the shuttle, including the crew’s daily schedule and conducting experiments. They also get to make spacewalks outside the shuttle to perform tasks that need to be done. There is always lots of work to complete on a space shuttle.

In August 2007, NASA launches the space shuttle Atlantis. It will carry a payload called S3 S4 Truss. This “truss” is a part needed for the International Space Station. It is a part of the integrated truss system. The Atlantis crew will take on the task of delivering and setting up the truss as part of their mission.

WHAT IS A PAYLOAD?

On a space shuttle, the payload is the equipment that is carried on-board. It can include extra fuel, cargo, munitions, and scientific experiments or instruments. Governments and companies may pay the space shuttle owners to take some material into space and conduct experiments on it. They may even send their own payload specialist to conduct the experiment. The shuttle owners are paid for this service.
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Becoming an Astronaut










	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Almost anyone can be an astronaut.



	 
	 
	TRUE
	FALSE



	 
	b)
	A swimming pool can be used to teach astronauts what it is like to be in space.



	 
	 
	TRUE
	FALSE



	 
	c)
	Almost every major city has an astronaut training program. People who want to become an astronaut have many choices about where to go to school.



	 
	 
	TRUE
	FALSE



	 
	d)
	Today, it is important that you are an experienced pilot first, before you try to become an astronaut.



	 
	 
	TRUE
	FALSE



	 
	e)
	Astronauts must learn about the effects that space travel will have on the human body.



	 
	 
	TRUE
	FALSE



	 
	f)
	NASA is a type of school that trains people to be astronauts.



	 
	 
	TRUE
	FALSE



	 
	g)
	NASA is an acronym.



	 
	 
	TRUE
	FALSE



	 
	h)
	Luckily, astronauts do not have to plan for many emergencies. They have a special crew to handle emergency situations.



	 
	 
	TRUE
	FALSE

















	2.
	a)
	Cross out the words that are not things that an astronaut would learn in training.



	 
	 
	aeronautics
	space
	poetry
	flight
	a new language



	 
	b)
	Circle the words that would be important qualities for someone who wanted to be an astronaut to have.



	 
	 
	Hard-working
	Fast runner
	Intelligent
	Good-looking
	Left-handed



	 
	c)
	Underline the words that mean ‘having no weight’.



	 
	 
	Heavy
	Weightless
	Weighted
	Weightlessness
	Gravity
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Becoming an Astronaut








	3.
	Answer each question with a complete sentence.



	 
	a)
	What do you think is the most important quality for an astronaut to have? Give a good reason for your choice.



	
	
	



	
	
	



	
	b)
	Why does it take over a year to be trained as an astronaut?



	
	
	



	
	
	



	 
	c)
	What one quality do you have that would make you a good astronaut? Explain why it would be important.



	
	
	



	
	
	




  Research & Extension  








	1.
	You have just learned how difficult it is to become an astronaut. Research one astronaut that interests you and write a biographical paragraph of that person. Your paragraph should only include the main facts about this person, like: their name, age, gender, background, what missions they were involved in and when, their accomplishments, and where they are now. Your report should also include a visual representation of the astronaut.



	2.
	Conduct research to learn more about NASA. You should try to discover where it is, when it opened, what happens there, etc. Write a brief report to tell about this fascinating place. Visual representations of the place would add to your report.



	3.
	Knowing what you do now about becoming an astronaut, write a letter to the head of the astronaut training program at NASA explaining why you should be accepted into the school.
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	WEB CONNECTION
To learn more about American astronauts, read the biographies at:
www.hightechscience.org/biographies.htm
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Looking Into Space







	1.
	Have you ever wanted to see something more close up before? What did you do to get a better look? Describe the situation and what you tried in your response notebook.



	2.
	For each term on the left, fill in the matching description from the right. Use a dictionary to help you.













	 
	 
	Terms
	Answer
	Description



	 
	i)
	telescope
	 
	






	a)
	People who study the universe beyond the Earth’s atmosphere.








	 
	ii)
	lunar phase
	 
	






	b)
	A telescope using a lens to produce an image.








	 
	iii)
	orbit
	 
	






	c)
	The path an object makes around another object under the force of gravity.








	 
	iv)
	astronomers
	 
	






	d)
	A telescope using a mirror to produce an image.








	 
	v)
	refractor
	 
	






	e)
	The appearance of the moon at one point in its cycle. (e.g. a half moon)








	 
	vi)
	reflector
	 
	






	f)
	A device used to make distant objects appear nearer and larger.



















	3.
	Label the diagram using the words in the list.



	 
	microscope,
	magnifying glass,
	telescope,
	binoculars,
	eyeglasses
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	A _________
	B _________
	C _________
	D _________
	E _________










	4.
	What do all of the objects in question 3 have in common?
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Looking Into Space
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When you look out into space with the naked eye you can see some objects, like stars and planets. If you wanted to get a closer look, you would need the assistance of a telescope. A telescope is a device used to magnify distant objects.

There are two types of telescopes: refractor and reflector telescopes. A refractor telescope uses glass lenses, and a refractor telescope uses mirrors instead of lenses. Each of these telescopes does the same job, but in different ways.

You do not need a very powerful telescope to see great detail in part of the sky. The moon is fun to look at because it is relatively close to Earth, so that it is easier to see. Also, because of the lunar phases (phases of the moon) the moon puts on a different show each night. The best time to look at the moon is between the last and first quarter of the lunar cycle. You can see the lunar cycle on many standard calendars.
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	MAKE A CONNECTION: If you could use a telescope to look into the sky tonight, what would you try to get a closer look at?



	 



	 






You could probably guess that astronomers need more powerful telescopes to look into space. The Hubble Space Telescope (HST) is our most powerful telescope. It took eight years to build. The Hubble telescope is also a spacecraft. It was designed to orbit in space, so that it could get an even better look at the universe. It is about the size of a large tractor trailer truck. It must have power, be able to communicate with Earth and be able to maneuver through space. This allows scientists to direct it from Earth to the objects it wants to see, zoom in and take some incredible photos. The HST was launched in 1990, and it continues to provide us with new and fascinating images today.
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Looking Into Space










	1.
	Put a check mark ([image: img]) next to the answer that is most correct.



	 
	a)
	Which of the following is a use of the telescope?



	 
	 
	[image: img]
	A
	orbit the Earth
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	B
	make an image darker
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	C
	make an object appear farther
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	D
	make an object larger



	 
	b)
	Which of the following objects is more like a reflector than a refrector?
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	A
	eyeglasses



	 
	 
	[image: img]
	B
	hand mirror
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	C
	window
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	D
	magnifying glass



	 
	c)
	Which of the following is a good reason to view the moon by telescope?
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	A
	It is relatively close to the Earth.
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	B
	It is never the same view two nights in a row.
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	C
	There are interesting features on the Moon to observe.
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	D
	All of the above.



	 
	d)
	Which of the following facts is NOT true of the Hubble Space Telescope?
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	A
	It is a telescope and a spacecraft.
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	B
	It takes pictures of objects in space from space.
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	C
	It is impossible to communicate with it from Earth.
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	D
	It took eight years to build.



	 
	e)
	Which of the following objects would be of greatest interest to an astronomer?
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	A
	Nebulae
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	B
	Fortune telling
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	C
	Classic cars
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	D
	Chemistry
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Looking Into Space








	2.
	Answer each question with a complete sentence.



	 
	a)
	The Hubble Space Telescope is a reflector telescope. What does that mean?



	
	
	



	 
	 
	



	 
	b)
	What is the advantage of launching the HST into orbit?


	 
	 
	



	 
	 
	



	 
	c)
	Make a prediction about the next invention that will allow us to look even further into space.



	 
	 
	



	 
	 
	




  Research & Extension  








	1.
	The Hubble Space Telescope has taken some incredible photos of objects that we were not even able to see before. Use the internet to research some of these images. Create a slide presentation (using a program like Powerpoint or Corel Presentations) of some of the fascinating photos you find to show your class. The photos you include should focus on newly discovered objects that we were not able to see before. Try to include the distance that each object is from Earth and arrange them from nearest to farthest.



	2.
	Oops! Even scientists make mistakes. Since the Hubble Space Telescope was launched in 1990, there have been a number of repairs and improvements made to the HST while in orbit. Research some of these missions and create a timeline of them. You may choose to present this timeline as a poster, complete with photo images.



	3.
	Design your own telescope. Research the Hubble Space Telescope to see what it looks like and learn about its major parts and functions. Create your own telescope that improves upon this design. What greater capabilities would your telescope have? Draw a colored and labeled sketch of your telescope and be sure to think of a great name for it. (The HST was named after a scientist named Edward Hubble.) Think of some of the challenges that your design may have. Write a paragraph to describe some of these potential difficulties. Wherever possible, pose a possible solution.
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	WEB CONNECTION
Check out tonight’s sky at: http://hubblesite.org
Learn more about the Hubble telescope at: http://hubble.nasa.gov
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Blasting Off








	1.
	Activate your prior knowledge: Think about what you know about space shuttles. In your response notebook, make a list of ten things you know. These can be words, phrases, sketches, etc.



	2.
	Complete each sentence with a word from the list. Use a dictionary to help you.



	










	shuttle
	spacecraft
	satellites
	atmosphere
	orbiter
	transmit








	 
	a)
	There is a huge blanket of gas surrounding the Earth called a(n) _____________________. It protects us from the Sun’s radiation and bits of rock and metal hurling past in outer space.



	 
	b)
	Marco and Henry were playing Capture the Flag in their neighborhood. Marco used his walkie-talkie to _____________________ a signal to his teammate around the corner.



	 
	c)
	When Samantha asked her mother for a ride to the mall, her mother complained that she was tired of being used like a _________________ service.



	 
	d)
	Something that travels around and around another object on the same path could be called an __________________.



	 
	e)
	The massive _________________ looked as light as a balloon as it approached Mars for a landing.



	 
	f)
	Many people now use ____________________ to help them navigate in the wilderness. Global Positioning Systems (GPS) do the job that compasses used to do in showing people where they are located.











	3.
	Adding a prefix to a word can often change its meaning to the exact opposite meaning. For example: happy > unhappy. Here are some prefixes that mean “not”:



	 
	











	dis-
	un-
	im-
	in-
	il-
	-ir









	 
	Complete the chart below, adding the correct prefix to change the meaning of the word.



	 
	







	 
	Prefix
	Word



	a)
	 
	possible



	b)
	 
	regular



	c)
	 
	considerate



	d)
	 
	legal



	e)
	 
	agree



	f)
	 
	manned
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Blasting Off
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You have likely seen images of a space shuttle getting ready for take-off and then blasting off into outer space. That object that looks like a large airplane standing up is called a space shuttle. A space shuttle is just one example of a spacecraft. A spacecraft is a device that is designed and created to travel around in outer space. They can be manned (people on board) or unmanned (no people on board).

A space shuttle is a reusable, manned spacecraft. NASA’s space shuttle is called the Space Transportation System. It is made up of four parts: two solid rocket boosters, an external fuel tank and an orbiter. After lift off, the orbiter breaks off from the rockets boosters and the fuel tank to continue in orbit around Earth. A space shuttle mission usually lasts up to two weeks. Then, the orbiter re-enters the Earth’s atmosphere. Once it hits this air, it glides like an airplane in for a landing.

There are eight different types of spacecraft, and in this section you will learn about six of them. The first type of spacecraft is a flyby spacecraft. A flyby spacecraft does not go into the orbit of a planet being studied. Instead, it just flies by and takes some photos to send back to Earth.
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	MAKE AN INFERENCE: Even when we are not sure what a word is, the word itself may give us clues to its meaning. You are about to read about ORBITER Spacecraft. Based on what you just read and what you know about the word ORBITER, make an inference about what this spacecraft may do.



	 



	 
	 






An orbiter spacecraft actually enters the orbit of another planet to circle it and gather more in-depth information about the planet, and then sends it back to Earth. An atmospheric subsystem is like an orbiter spacecraft. It also enters the orbit of another planet, but while it is there, a module separates from the mother craft to go enter the planet’s atmosphere. It is designed for short missions to gather data about the atmosphere. The module sends data back to the mother craft which stores it to send back to Earth.
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Blasting Off
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Lander spacecraft are designed to land on the surface of the planet and send data back to Earth. Recently, the Mars pathfinders were able to send great photos of the surface of Mars back to Earth.

Penetrator spacecraft do not go into orbit around a planet. Instead, they are designed to go directly into the surface of an object like a comet. They must be designed to take great impact. Once they have penetrated the surface, they collect data and transmit (send) it back to Earth.

Rover spacecraft are like remote-controlled cars. They are landed on the surface of a planet or moon, and steered from Earth. They travel around taking pictures and analyzing soil. Then, they send data back to Earth. The rover is different from the lander because it is always unmanned, and is controlled from Earth.

You have just learned about six of the main types of spacecraft. There is another type of spacecraft that you can see just by looking up at the stars tonight. These are called satellites. A satellite is an object that orbits around a planet. The moon is a natural satellite of the Earth because it orbits around it. There are man-made satellites, too, designed to do different jobs.

Some satellites help us communicate by making it possible to send and receive internet, phone and fax signals. Some help us observe weather patterns. Others are used to broadcast radio and cable television. When you look at the night sky and see stars that appear to float across the sky, those are satellites.

A satellite gets launched into space on a launch vehicle. Like a shuttle, the rockets and other unnecessary parts drop away, so that the satellite can continue into orbit. These missions are costly. It can cost between $50 and $400 million to launch a satellite into space. This is why it is mainly countries and large companies that own satellites.
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Blasting Off







	1.
	Fill in each blank with a word from the list.












	orbiter
	flyby
	lander
	atmospheric subsystem



	rover
	penetrator
	shuttle
	satellite




To learn more about a planet, it makes sense to make a few trips, getting closer each time until you know it is safe to land. First, you will need to do a [image: img] to get a quick look at the planet. The next step might be to try to move around the planet a few times to get a closer look. You could use a(n) [image: img] spacecraft for this. It is important to learn more about the type of air that surrounds the planet to see if it is safe for future missions. A(n) [image: img] would help gather that information. You may decide that you would like to gather data about the surface of the planet. To do this you would need a [image: img] to roam around and take pictures. If you were lucky enough, you might even get to go along for the ride! You couldn’t stay forever, so if you wanted a spacecraft to stay for a while and get a good look around, it would be best to send an unmanned one, like the [image: img]. Some spacecraft are designed for crash landings, like the [image: img]. Another type of spacecraft that is used to send lots of signals back to Earth for everyday uses like phones and television are [image: img]. Perhaps, one day you will be able to board a [image: img] to go out and see the different types of spacecraft for yourself.













	2.
	a)
	Cross out the spacecraft that do not make contact with the surface of planets and comets.


	 
	 
	orbiter
	lander
	rover
	flyby
	penetrator



	 
	b)
	Circle the objects that are a part of the Space Shuttle Transportation System.


	 
	 
	satellite
	orbiter
	fuel tank
	rover
	rocketbooster
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Blasting Off








	3.
	Answer each question with a complete sentence.



	 
	a)
	Why are there so many different types of spacecraft?


	 
	 
	 



	 
	 
	 



	 
	b)
	What conclusion might you make if you saw a star move and why?



	 
	 
	 



	 
	 
	 



	 
	c)
	If you were asked to man a spacecraft to explore mysterious Pluto, which craft would you take and why?



	 
	 
	 



	 
	 
	 




  Research & Extension  








	1.
	Not all shuttle launches and re-entry go as planned. There have been tragic accidents as well as astonishing successes. Research what happened when the Columbia tried to take off on February 1st, 2003. Write a brief summary report of the incident. Be sure to include why the tragedy occurred. Include a diagram.



	2.
	On the next page you will find a table titled, A Closer Look at Spacecrafts. Conduct research on the Internet to complete the table with the missing information. You may wish to include a photo of each example that you find.



	3.
	Mars Exploration Rover, Opportunity, has provided us with extraordinary images and data about this planet. Use the Internet to research more information about Opportunity, and where it is now. Create a poster to teach other people about this rover and its job.



	4.
	Write a short story about a mission aboard a spacecraft of your choice. Be sure to include accurate information about the spacecraft and its function. Follow the writing process (brainstorm, rough draft, revise, rewrite, edit, final draft) to create a great final copy.
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A Closer Look at Spacecrafts










	Type of Spacecraft
	Example
	Where and When?
	Purpose of Mission
	Notes



	FLYBY
	Mariner 2
	To Venus in
	 
	 



	ORBITER
	Gallileo
	To Jupiter in
	 
	 



	ATMOSPHERIC SUBSYSTEM
	Cassini
	To Saturn’s moon Titan in
	 
	 



	LANDER
	Mars Pathfinder
	To Mars in
	 
	 



	PENETRATOR
	Deep Space 2
	To ____ in
	 
	 



	ROVER
	Sojourner
	To ____ in
	 
	 



	 
	Other:
	 
	 
	 



	 
	Other:
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Mission to Mars








	1.
	Activate Your Prior Knowledge: Visualize what a Martian looks like. Draw a sketch in your notebook. Where does the information you used to create this image come from? Write a brief response of why you think a Martian might look like this.



	2.
	An antonym of a word is the opposite meaning. For example, sad is an antonym for happy. For each of the words given below, give an appropriate antonym. You may wish to use a dictionary to help you.



	 
	 
	







	 
	Word
	Antonym



	a)
	success
	 



	b)
	excite
	 



	c)
	extreme
	 



	d)
	important
	 



	e)
	hospitable
	 




















	3.
	Choose a pefix or a suffix from the bubble below that you could add to each of the words above to make a new form of the word. Write the new word, and tell how the meaning is changed.



	 
	a)
	 
	  : 
	 
	in-
-ly
 -ing
 -d
un-
-ful



	 
	b)
	 
	  : 
	 



	 
	c)
	 
	  : 
	 



	 
	d)
	 
	  : 
	 



	 
	e)
	 
	  : 
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Mission to Mars
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	Image courtesy of NASA




In January of 2003, two Mars Exploration Rovers, called Spirit and Opportunity, landed successfully on opposite sides of the planet. This exciting event was the final step in a number of earlier successes and failures at trying to get to Mars.

In the section Blasting Off, you read about the different types of spacecraft that are sent to explore a new planet. In 1964, the Mariner 4 made the first successful flyby. After two more successful flyby missions, an orbiter/lander was sent in 1971. In 1975, the Viking 1 and 2 orbited and landed on Mars to send more information back to Earth. It wasn’t until 1996 that we were able to take the next step of sending a rover called Pathfinder. This sounds like we have had great luck-but there were twenty-four failed missions between 1960 and 2003.








	[image: img]

	RETELL: Make a timeline of the missions to Mars outlined above.



	 



	 






Spirit and Opportunity were sent to Mars to collect more in-depth information about the terrain and atmosphere of Mars. These rovers are like little science laboratories on wheels. They drive around and take data to send back to Earth so that we can understand what things are like on Mars. Each rover weighs over 400 pounds. Scientists only expected them to last for about ninety days, but after two and a half years, they continued to gather useful information.

One of the most important things the Mars Exploration Rovers have taught us is that there might have once been life on Mars. Today, we consider Mars an extreme planet. It is rocky, cold, lifeless and home to one of the largest volcanoes in the solar system! However, by collecting samples and looking more closely at the rocky areas, the rovers have given us evidence that there may have once been water on Mars. There may have also been an environment that could have supported life. This is called a hospitable environment. For now, we can only imagine what type of life forms might have been there!
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Mission to Mars







	1.
	Use the words in the box to answer each question.



	 
	










	 
	atmosphere
	water
	hospitable
	volcano



	 
	flyby
	orbiter/lander
	terrain
	 










	 
	







	___________________
	  a)
	Which type of spacecraft was the first successful mission to Mars?



	___________________
	  b)
	What type of spacecraft would the Vikings 1 and 2 have been?



	___________________
	  c)
	What two things about Mars were the Spirit and
Opportunity gathering information about?



	___________________
	  d)
	What object did the Spirit and Opportunity discover on Mars that is the biggest one in the solar system?



	___________________
	  e)
	What do the rocks on Mars show us that there once might have been there?



	___________________
	  f)
	What type of environment do scientists now wonder that there might have been on Mars?


















	2.
	Number the events from 1 to 5 in the order they occur in…



	 
	___________________
	  a)
	The Pathfinder lands successfully on Mars.



	 
	___________________
	  b)
	The first successful flyby mission is sent to Mars.



	 
	___________________
	  c)
	Opportunity and Spirit land on opposite sides of Mars to begin their exploration of the planet’s environment.



	 
	___________________
	  d)
	Viking 1 and 2 orbit Mars and land to send back images and data about the planet.



	 
	___________________
	  e)
	The first failed mission to Mars is attempted. It is the first of twenty-four following failures.
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Mission to Mars






 

	3.
	Answer each question with a complete sentence.



	 
	a)
	Why do you think the Mariner 4 was sent to Mars before the Pathfinder and the rovers?



	
	
	



	
	
	



	 
	b)
	How are the rovers like little science laboratories on wheels?



	
	
	



	
	
	



	 
	c)
	Why do we consider Mars to be an extreme planet?



	
	
	



	
	
	




Research & Extension








	1.
	If you could re-design the Mars rovers, what features would you add to them? What additional purposes would you want them to fulfill and why? Find a photo of one of the rovers and cut it out. Add your own design changes to it by either sketching onto the photo, or by tracing the photo and adding to it. Either way, try to make your sketch look as realistic as possible. Plan a presentation that will explain to viewers what your rover will do and why you thought it was an important feature to add.



	2.
	Research the ground that the rovers have covered already. Prepare a model (a beach ball, balloon or some other object could be used) to show the points of landing for Spirit and Opportunity, and the land they have covered since landing. Draw their routes right onto the model. Be sure to use different colors for each rover. Add to the model any points of interest or features of Mars they have discovered. Next, sketch out where they plan to go next, and try to draw that in as well. Prepare a presentation to discuss the route that the rovers have taken and what they have found.
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	WEB CONNECTION



	To play some Mars games, try: http://mars.jpl.nasa.gov/funzone_flash.html



	Take a Mars Adventure at: http://spaceplace.nasa.gov/en/kids/mars_rocket.shtml



	Learn more about the rovers and see where they are now at:



	http://marsrovers.nasa.gov/home/
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A Trip to the Moon







	1.
	What have you heard about man’s first trip to the moon? Have you seen television footage, or heard your grandparents talk about it? Write a journal entry in your response notebook to tell what you already know about this amazing event in our history. Be sure to include a list of questions that you still have.











	2.
	A synonym for a word is another word that has the same meaning. For example, you can run fast and you can run quickly. The two words have the same meaning. Choose a synonym from the word bank to fill in for each word in the left column. Note: You may use a synonym dictionary (thesaurus) for this activity. Then, tell if the word given is a noun or a verb.



	 
	








	 
	SYNONYM
	Noun or Verb?
	Word Bank



	






	a)
	shuttle





	 
	 
	foot
section



	






	b)
	module





	 
	 
	bookmark
gather



	






	c)
	collect





	 
	 
	rattle
place



	






	d)
	plant





	 
	 
	indicate
smell



	






	e)
	mark





	 
	 
	section
take


















	3.
	In each of the sentences below, tell if the word in bold is a noun or a verb by circling the correct answer in brackets.



	 
	a)
	The waiter asked her to indicate (noun/ verb) where she would like to sit.



	 
	b)
	They looked at their football tickets to find out which section (noun/ verb) their seats were in.



	 
	c)
	The crowd began to gather (noun/ verb) at the gates before the concert.



	 
	d)
	She planned to take (noun/ verb) a taxicab home from the movie theater because it would be getting dark.



	 
	e)
	The judge asked the witness to place (noun/ verb) his hand on the Bible.
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A Trip to the Moon
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	Image courtesy of NASA




Picture a hot day in July. What types of activities might you be doing: Playing catch? Riding bikes? Swimming at a cottage? Traveling with your family? On July 20, 1969 two American astronauts were on the trip of a lifetime. Neil Armstrong, Edwin “Buzz” Aldrin and Michael Collins took their first steps on the moon!

Just one day earlier, they (and a crew of five others) had lifted off from the Kennedy Space Center in Florida in a spacecraft called Apollo 11. The goal of this trip was to have the first successful manned landing on the moon. The entire trip would be just eight days, but it would mark a major event in human history.








	[image: img]

	MAKE A CONNECTION: If you were on board the Apollo 11 and could only bring three items, what would they be? Explain each choice.




	 



	 






The Apollo 11 was made of three parts: the command module (CM), the service module (SM) and the lunar module (LM). The CM and SM are the main parts of the craft where the crew’s quarters and flight control sections are located. The Command Module is cone-shaped and is located on top of the Service Module. The Service Module is “cylinder shaped” and is located below the Command Module and above the Lunar Module. The Lunar Module is the portion that lands on the Moon and this is located below the Service Module. Together, they are called the CSM. It did not touch down on the moon. Instead, the lunar module shuttled the astronauts to the moon and then back to the waiting CSM. The nickname for the CM was “Columbia” and the nickname for the LM was the “Eagle”. You may have heard the story of Neil Armstrong reporting over his radio that “the Eagle has landed”.

The astronauts spent about two and a half hours on the moon, collecting samples and taking photographs. They brought back forty-six pounds of moon rocks! Before leaving, they planted an American flag, and a plaque that read: “Here men from the planet Earth first set foot upon the moon. July 1969 A.D. We came in peace for all mankind.” The crew splashed down safely in Hawaii on July 24, 1969.
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A Trip to the Moon









	1.
	Number the events from 1 to 5 in the order they occur in…



	 
	_________________________
	    a)
	A plaque is placed on the moon that reads: Here men from the planet Earth first set foot upon the moon. July 1969 A.D. We came in peace for all mankind.



	 
	_________________________
	    b)
	Apollo 11 lifts off from the Kennedy Space Center.



	 
	_________________________
	    c)
	Commander Neil Armstrong steps out onto the moon for
the first time.



	 
	_________________________
	    d)
	Apollo 11 splashes down in Hawaii.



	 
	_________________________
	    e)
	The “Eagle” separates from “Columbia” and lands on the moon’s surface











	2.
	“This is a diagram of the Apollo 11 spacecraft. Label the three main parts.”



	[image: images]
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A Trip to the Moon








	3.
	Answer each question with a complete sentence.



	 
	a)
	Why do you think two additional astronauts were needed for this mission if they did not get to walk on the surface of the moon?



	 
	 
	 



	 
	 
	 



	 
	b)
	Which two parts of Apollo 11 were designed to stay together?



	 
	 
	 



	 
	 
	 



	 
	c)
	What did the astronauts do while they were on the moon?



	 
	 
	 



	 
	 
	 





Research & Extension







	1.
	Recently, some people have questioned whether the U.S. actually put a man on the moon, and suggest the whole event was staged. There certainly was a lot of pressure on the U.S. at the time to be the first country to set foot on the moon. Could it have been so much pressure that they made the whole thing up? Conduct research to find out the arguments made to support that the whole thing was a hoax. Track your findings in a T-Chart that lists each point given to prove why it was all a hoax. Then, visit the following website:
http://science.nasa.gov/headlines/y2001/ast23feb_2.html to read what NASA has to say about this conspiracy theory. Add the counter-arguments to your chart. What do you think? Write an expository essay for or against the conspiracy theory. (Use the five paragraph format for your essay. The chart will help you.)



	2.
	You may have noticed that the spacecraft on this mission was the Apollo 11. Did you happen to wonder if there were other Apollo spacecrafts? Conduct research into this and write a report that details what happened to all of the other Apollo spacecraft.



	3.
	In this creative writing assignment, you will tell the fictional story of what happened on Apollo 10 - the one before Apollo 11. Consider what might have happened on an earlier and failed mission. Be sure that your story includes a lot of action and description.
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	WEB CONNECTION



	To watch footage of the first moon landing, visit the NASA video library
at: www.hq.nasa.gov/alsj/a11/video11.html



	To hear a recording of Neil Armstrong stepping onto the moon, visit: www.nasa.gov/mission_pages/apollo/apollo11_audio.html
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Living in Space








	1.
	You’ve probably already wondered what it would be like to live in space. In your response notebook, pose five “I wonder” statements about life on a space station. For example, “I wonder what kind of food astronauts eat”.



	2.
	Complete each sentence with a word from the list. Use a dictionary to help you.

	

	 
	









	 
	crew
	disintegrate
	assemble
	launch



	 
	expensive
	monitor
	experiment
	 








	 
	









	a)
	The baseball hat we wanted was far too _________ for what he was willing to spend.



	b)
	Her parents did not realize that they would have to _________ all the parts of the remote controlled car themselves.



	c)
	The doctor told the nurse to take the patient’s temperature, change his bandages and continue to _________ his breathing.



	d)
	Each student in the class had to design their own _________ to show the effect that sunlight and water have on the rate of plant growth.



	e)
	The designer decided to save his new handbag for the spring _________ of his new line.



	f)
	When they got to the site of the wreck, they knew it would take a whole _________ of trained people to clean up the mess.



	g)
	The walls of the riverbank seemed to _________ right before her very eyes as the waters rushed in.

















	3.
	Unscramble the words below. These are the words given in the list for question 2. When you unscramble it, write the letter of the sentence from question 2 beside it.



	 
	a)
	______________
	HULNAC



	 
	b)
	______________
	ROTNMIO



	 
	c)
	______________
	EMLSBAES



	 
	d)
	______________
	GEDSTTIIRANE



	 
	e)
	______________
	VSNEEEPXI
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Living in Space
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In November, 1998, the first part of the International Space Station (ISS) was launched into space. It was the control module, Zarya. Many more parts continued to be launched and attached for the next eight years. Presently, the ISS orbits around Earth sixteen times a day at 17 000 miles per hour. That means that the astronauts on board get to watch sixteen sunrises and sunsets each day!

The ISS looks like a small toy in outer space, but it is quite large. It weighs almost 500 000 pounds, and is bigger than a football field. You may be wondering how we got something so big off the ground and into space. The answer is that the ISS was assembled in space. It was launched there in over 100 pieces and astronauts had to construct it while in orbit. You can probably imagine that this is an expensive project, too. It is estimated that the total cost of the ISS will be $37 billion when it is completed in 2010. This is why many countries have cooperated to make it happen. Canada, Russia, Japan, Brazil, ESA (11 European countries) and the United States jointly own the ISS.

Each country contributes and maintains different parts of the ISS. Canada was responsible for the robotic arm, Canadarm. Russia has been a very important partner because Russia was the first country to launch a space station, Salyut, in 1971. It’s other space station, Mir, was the first consistently inhabited long-term research facility in space. It was in space from 1986 to 1996. One Russian cosmonaut, Valeriy Polyakov, holds the record for the longest spaceflight. He was aboard Mir for more than fourteen months in one long trip. The ISS service module, Zvezda, was contributed by the Russians. Zvezda was originally meant to be part of Mir 2.
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	CHECK FOR UNDERSTANDING: Create a chart in your notebook with six columns: Who? What? Where? When? Why? How? Label the chart: The International Space Station. Fill in the chart with as much information about the ISS as you can, based on what you have read so far. Notice any blank columns, and see if you can find more information to fill them from the next part of this section.
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Living in Space
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	Image courtesy of NASA




When it is completed, the ISS is expected to be in use for about ten years. That may not seem like a long time for a project that cost almost $40 billion. Why do countries invest so much money into space stations? The purpose of the ISS is to conduct scientific experiments in space that we could not do on Earth. The ISS tests new, advanced industrial materials and communications technology, and conducts medical research. These experiments are done in microgravity. This is sometimes called “weightlessness”. It means little to no gravity. Things work differently in microgravity. One of the medical experiments is to grow healthy cells outside the body. This is easier to do in microgravity than on Earth. Scientists hope to learn more about cells and possibly find a cure for cancer.
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	CHECK FOR UNDERSTANDING: Be sure to continue to update your chart as you read and learn more. Take note of any questions that still need to be answered.






Of course, it takes scientists to conduct these experiments. In 2007, a five-member crew of the Expedition 12 finished a year-long stay. This crew replaced the crew of the Expedition 11 in 2006. Crews rotate in and out of the space station. Each crew has a Commander, a Flight Engineer and a Science Officer, as well as back-up crew. Can you imagine what it must be like to spend a year in space?

Astronauts on the ISS work sixteen-hour days. They have many jobs to complete in a work day from monitoring equipment, checking air quality to making repairs, conducting experiments and tidying up. They must also report into mission control
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Living in Space
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	Image courtesy of NASA




at the end of each day to report the work that was completed. Also, it is important that the astronauts exercise on a treadmill or exercise bike (strapped in, of course!) for at least two hours each day. If they didn’t their muscles, bones, lungs and heart would be so weak from living in microgravity that they wouldn’t be able to stand up when they got back on Earth.

Plus, everything seems to take longer in space. Water also ‘floats’ in space, so simple things like taking a shower and brushing your teeth are more difficult. The water would be everywhere! Instead, most astronauts sponge off to keep clean. They shave with an electric razor, using a suction fan to collect the hairs. The toilets don’t have water or gravity to pull the waste down, so suction fans are needed there, too. Imagine sleeping in space. Astronauts need to strap themselves into sleeping bags to keep them from crashing into controls.

ISS astronauts report that modern space food is surprisingly good. Rather than the old ‘food in a tube’, microbe-blocking bags are used to store meals including pizza and cheesecake. The food containers are set in a compartmentalized tray and strapped to the astronaut’s knees to keep the food from floating away. Imagine trying to eat peas! Fresh supplies are brought in once a month by space shuttle. Packaged waste can be taken away, or it is dropped toward Earth where it explodes and disintegrates upon reaching the atmosphere. Everything has its place on the ISS, and there’s no room for waste.
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Living in Space








	1.
	Write each word beside its meaning.



	 
	









	expensive
	engineer
	assemble
	disintegrate
	microbe



	launch
	monitor
	compartment
	experiment
	suction








	 
	







	_________________________
	  a)
	to separate into parts or fragments; to break up



	_________________________
	  b)
	to fit together or put parts together



	_________________________
	  c)
	costly; high-priced



	_________________________
	  d)
	a test done to demonstrate or discover something



	_________________________
	  e)
	to watch or to check on



	_________________________
	  f)
	to hurl or send forth with some force



	_________________________
	  g)
	a microorganism, especially one causing disease



	_________________________
	  h)
	a separate section or category



	_________________________
	  i)
	a sucking pressure



	_________________________
	  j)
	one who operates technical equipment























	2.
	a)
	Cross out the names of the countries that were not partners in the ISS project.



	 
	 
	Canada
	Brazil
	China
	Russia
	Japan
	Australia



	 
	b)
	Circle the words that were not used in this section.



	 
	 
	weightlessness
	exercise
	swimming
	shaving
	orbits
	toothbrush



	 
	c)
	Underline the words that are names of space stations or parts of space stations.



	 
	 
	Zvezda
	Mir
	Polyakov
	Salyut
	Canadahand
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Living in Space







 
	3.
	Answer each question with a complete sentence.



	 
	a)
	Why was the International Space Station assembled in space?



	
	
	 



	
	
	 



	 
	b)
	Why would you need a suction fan to shave in space?



	
	
	 



	
	
	 



	 
	c)
	Why was Russia an important partner in the ISS project?



	
	
	 



	
	
	 




Research & Extension







	1.
	It’s not all work and no play for astronauts. In the little amount of spare time that they do have, they like to read, watch movies and email their friends and family. Most astronauts agree that watching the view of the Earth from space never gets boring. Think about one of your favorite games to play. Consider the effects of microgravity on the game. How would it change things? What changes to the rules and equipment would you have to make to play your game on the space station? Create a poster-sized report that includes a diagram or drawing of your ISS-version game, and details the rule and equipment adjustments you made.



	2.
	It takes a crew of highly trained scientists and astronauts from around the world to do the jobs needed on this ISS. In 2007, the crew of the Expedition 14 were the ones who got the job. Read more about these people and their work at: www.nasa.gov/audience/forkids/kidsclub/flash/nowinspace/Crew_14_on_ISS.html



	 
	Prepare a Who’s Who? report of the ISS crew in 2007. Include information about the individuals and their roles on the ISS. Conduct further internet research as needed to gather information. Then, find out who is on board the ISS today.
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	WEB CONNECTION



	To take an interactive spacewalk from the ISS, visit:www.discovery.com/stories/science/iss/i_spacewalk.html



	To learn more about spacesuits and what astronauts wear, visit: www.nasa.gov/audience/forkids/home/F_Best_Dressed_Astronaut.html
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The Future of Space Exploration







	1.
	If you were a NASA astronaut, where would you want to go next in the solar system? Explain where, why and how you would get there. Would you go right there, or approach in a series of stages? Plan your trip in your response notebook.



	2.
	Use the words from the bank to fill in all of the spaces below. (Hint: start with f.)











	WORD BANK:



	ROBOTIC
	MOUNT
	SCOUT



	SURFACE
	VAPORIZING
	EXPLORATION












	a)
	__ __ __
	F
	__ __ __



	b)
	__ __
	U
	__ __



	c)
	__ __ __ __
	T
	__ __



	d)
	__ __ __
	U
	__



	e)
	__ __ __ __
	R
	__ __ __ __ __



	f)
	 
	E
	__ __ __ __ __ __ __ __ __ __














	3.
	Match each of the words from #2, A-F with a definition below. Fill the letters in the blanks. Use a dictionary to help you.



	 
	a)
	_______________
	 
	a mechanical device operating automatically but seeming like a human



	 
	b)
	_______________
	 
	the exterior of an object



	 
	c)
	_______________
	 
	to place or fix on in the proper support



	 
	d)
	_______________
	 
	to go in search of something



	 
	e)
	_______________
	 
	the process of examining something carefully



	 
	f)
	_______________
	 
	changing something into vapor
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The Future of Space Exploration

[image: images]
Virgin Galactic
SpaceShipOne

Even though it seems like we have just made great strides into space, plans for future missions are already underway. The Mars lander, Phoenix, is already built and almost ready for flight. Its robotic arm will dig down over 3 feet into the red planet’s subsurface to collect ice and soil samples while a camera mounted on the arm monitors the action.

The next step in our exploration of Mars will be to land the Mars Science Laboratory. At the time of printing this book a location was being scouted for the lab by the Mars Reconnaissance Orbiter. This new science lab will have six wheels so that it can travel around like the rovers. However, this larger, new lab on wheels will have a laser for vaporizing the surface layer of rock. This will allow us to see what type of rock and other material is underneath. The goal is that Mars will be the next stop for human travel in space. Manned missions might not be too far away.
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	MAKE A PREDICTION: Think of another mission that scientists might have in mind. Write about your prediction for the next step into space.



	 



	 






Also underway were NASA’s plans to explore the moons of Jupiter and Saturn. These two planets have moons just like ours. Scientists wondered if some of the moons of Jupiter might have huge underground oceans. If so, there could possibly be alien life on these moons. They were developing the Jupiter Icy Moons Orbiter (JIMO) to visit the moons called Callisto, Ganymede and Europa until they cancelled the project because of funding.

It seems certain that within your lifetime, humans will be able to vacation in space. The Virgin Galactic Space Company aims to be taking reservations for space trips by early 2009. It is expected to cost $200,000 for a 2.5 hour flight 75 miles above the Earth’s surface. Start saving your allowance!
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The Future of Space Exploration










	1.
	Circle the word TRUE if the statement is TRUE or circle the word FALSE if it is FALSE.



	 
	a)
	It is likely that humans will go to Mars in the near future.



	 
	 
	TRUE
	FALSE



	 
	b)
	Scientists hope to explore the moons of Jupiter and Saturn even closer.



	 
	 
	TRUE
	FALSE



	 
	c)
	A Mars lander has been designed with a robotic arm for taking plant samples.



	 
	 
	TRUE
	FALSE



	 
	d)
	The new Mars science lab will be a bigger, better version of the earlier rovers.



	 
	 
	TRUE
	FALSE



	 
	e)
	Humans will soon be able to pay for a ride in space.



	 
	 
	TRUE
	FALSE















	2.
	Put a check mark ([image: images]) next to the answer that is most correct.



	
	a)
	The Mars lander, Phoenix, …



	 
	 
	[image: images]
	A
	is almost ready for flight.



	 
	 
	[image: images]
	B
	has a robotic arm.



	 
	 
	[image: images]
	C
	will take photos of the work it is doing.



	 
	 
	[image: images]
	D
	all of the above.



	 
	b)
	What will the Mars Science Laboratory do that the rovers, Spirit and Opportunity, could not?



	 
	 
	[image: images]
	A
	drive around the surface of the planet.



	 
	 
	[image: images]
	B
	collect rock samples.



	 
	 
	[image: images]
	C
	collect subsurface rock samples.



	 
	 
	[image: images]
	D
	take photographs.



	 
	c)
	Which of the following places was the Jupiter Icy Moons Orbiter NOT planning to go to?



	 
	 
	[image: images]
	A
	Callisto



	 
	 
	[image: images]
	B
	Luna



	 
	 
	[image: images]
	C
	Ganymede



	 
	 
	[image: images]
	D
	Europa



	 
	d)
	Which of the following facts is not true of the Virgin Galactic Space Company?



	 
	 
	[image: images]
	A
	It will allow humans to visit the International Space Station.



	 
	 
	[image: images]
	B
	A flight will cost approximately $200,000.



	 
	 
	[image: images]
	C
	A flight will last about 2.5 hours.



	 
	 
	[image: images]
	D
	The trip will allow humans to see what the Earth looks like from space.
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The Future of Space Exploration








	3.
	Answer each question with a complete sentence.



	 
	a)
	What new information do scientists hope to get from the Phoenix?



	 
	 



	 
	 



	 
	b)
	How will the Mars Science Laboratory get under the surface layer of rock?



	 
	 



	 
	 



	 
	c)
	What did scientists hope to learn by exploring some of the moons of Jupiter?



	 
	 



	 
	 




Research & Extension









	1.
	Scientists believe that we will have humans on Mars within fifty years. Design a structure that would protect humans from the harsh elements on Mars, and allow them to live in relative comfort for a year-long stay. Your diagram should include lots of detail and labels.



	2.
	Sir Richard Branson is the owner of The Virgin Galactic Space Company. Pretend his company is preparing for their first flight, and you want to get on board. Write a letter to Sir Branson to persuade him to let you on for free! You will need to think of some pretty compelling reasons.



	3.
	Here is a list of some other interesting projects NASA had underway in 2007:



	 
	a.
	A plan to build a permanent moon base



	 
	b.
	The New Horizons is on its what for a flyby of Pluto in 2016



	 
	c.
	The Cassini-Huygens probe that is currently investigating Saturn and its moons



	 
	d.
	The development of reuseable launch vehicles (RLVs)



	 
	Choose one of these new projects to research further and write a report of what the project is and where the project is presently at. Present your report orally to your class.



	4.
	Design your own research project. What topic interests you the most about the future of space exploration? Talk with your teacher about how you could learn more about that topic.
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Show It!

PACK YOUR BAGS FOR A TRIP TO MARS!


It can take between 6 - 11 months just to get to Mars. When you are there, you will have to stay nineteen months until Mars and Earth are closest again. The entire journey would take about 2 ½ years! What would you take with you?

Assume that all of your basic needs will be met by the supplies on the spacecraft. You will have just one box within which to pack your personal effects for the trip. The box can be no larger than one cubic meter.

Construct a box that fits these dimensions using cardboard or Bristol board. Then, make a list of your items and begin collecting them. Try to fit what you want to take into the box, but leave out anything that does not fit. The box must close for shipping.

Some things to consider:








	•
	For electronics that require batteries, you must take enough batteries to last 2 ½ years.



	•
	There is no cell phone or internet service in space.



	•
	There is no cable or satellite television in space.



	•
	You may want to pack things that can be taken apart and reassembled to save space.



	•
	For one year, you will be in zero gravity. The rest of the time you will be in gravity that is only 1/3 as strong as it is on Earth.



	•
	The weight of the box does not matter.



	•
	Consider leaving out things that you may get tired of or grow out of quickly.






Prepare an oral presentation for your class with your Mars box. Have each item ready for unpacking and explaining to the class why you chose it.
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Build It!

MAKE A ROVER	


  Steps  







	STEP ONE:
	Design your own rover that you might take to explore another planet. Sketch it out with as much detail as possible.



	STEP TWO:
	Plan what types of materials you could use to build a model of your rover.



	STEP THREE:
	Collect the needed supplies and assemble the rover.



	STEP FOUR:
	Consider what could be used as a model of the planet. (balloon, beach ball, etc.)



	STEP FIVE:
	Plan an oral presentation of your rover for your class.







DETAILED SKETCH OF MY ROVER
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Plan It!

ASTRONAUT SCHOOL


It takes a lot of training to be an astronaut. Now that you know more about what an astronaut does, plan a series of training exercises that an astronaut could do to prepare for a trip to the International Space Station. These should be activities that your classmates could do in a gym class with the equipment that is available.

A visit to the following website might give you some ideas:
http://edspace.nasa.gov/astroschool/

Your Astronaut School gym class should include warm-up activities, a main challenge, obstacle course or game, and a cool-down activity. Be sure to think of creative names for all of the activities and equipment. Ask your teacher if you can teach a class for a day.









	Warm-up:
	 










	Main activity:
	 










	Cool down:
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Did they actually put a Man on the Moon?… Or was the whole thing one big hoax? You be the judge in…

The Apollo 11 Conspiracy Theory








	What the conspiracy theorists say…
	What NASA says…
	I agree with…



	 
	 
	 



	 
	 
	 



	 
	 
	 



	 
	 
	 



	 
	 
	 




MY ESSAY

My introduction needs to explain what my essay will be about, and just state what my opinion is. I’ll be sure to include the following points:

The three strongest points that I will use in my argument (one per paragraph):







	1.
	 



	2.
	 



	3.
	 




In my conclusion, I want to restate my opinion and wrap up the essay.

Remember to write using proper paragraphs and to use linking words.
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Test It!

TOYS IN SPACE

In this activity, you will have the chance to make predictions about how traditional toys will work in space. In scientific experiments, we call these predictions hypotheses. Then, you will have a chance to observe the toys at work and draw a conclusion. These steps are part of the scientific process.

Many of the toys that we play with on Earth work well because gravity helps them to function. Have you ever wondered how toys might work in zero gravity conditions? Some toys might be more fun, and some might be less! Complete the first three columns of this chart. Then, go to: http://observe.arc.nasa.gov/nasa/exhibits/toys_space/toyframe.html to watch the toys at work. Complete the final two columns after you watch each toy.










	TOY
	A) Background:
How does gravity help this toy work on Earth?
	B) Hypothesis:
How will this toy be effected by zero gravity?
	C) Observation:
What did you learn about how it actually performed in space?
	D) Conclusion:
Make a statement about what you learned compared to your hypothesis.



	
1. Ball in Cup

[image: images]


	 
	 
	 
	 



	
2. Jacob’s Ladder

[image: images]

	 
	 
	 
	 



	
3. Yo - Yo

[image: images]


	 
	 
	 
	 



	
4. Wind-up Toy

[image: images]
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Crossword Puzzle!








	
Word List
Assemble · Astronaut · Astronomer
Crew · Disintegrate · Hospitable
Launch · Lunar  · Monitor
Satellites · Telescope · Terrain
Training · Transmit · Weightlessness


	[image: img]



	
  Across    

1.  A scientist trained to make flights in space

4.  To send (as in a signal)

6.  Describes conditions that will support life

7.  Term given to the members who work together on a shuttle

9.  To watch or observe

10. To put parts together

11. A __________ pad is where shuttles take off from

12. The result of being in zerogravity

15. Objects that orbit around another object

  Down    

2.  A scientist who studies the stars and planets

3.  Relating to the moon

5.  A tract or expanse of land

8.  To break up into parts

13. The instruction or lessons needed to prepare for a task

14. A magnification tool used to see objects that are far away
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Word Search

Find all of the words in the Word Search. Words are written horizontally, vertically, diagonally, and some are even written backwards.










	astronauts
	module
	mission
	rover
	exploration



	spacecraft
	weightlessness
	lander
	future
	reflector



	microgravity
	orbiter
	experiments
	refractor
	space station



	aeronautics
	laboratories
	telescope
	satellites
	launch



	flyby
	
	
	
	







[image: images]
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	Comprehension Quiz
	[image: images]














	1.
	Put a check mark ([image: images])next to the answer that is most correct.
	[image: images]



	 
	a)
	Which of the following is NOT part of astronaut training?



	 
	 
	[image: images]
	A
	studying space



	 
	 
	[image: images]
	B
	flight training



	 
	 
	[image: images]
	C
	astrology



	 
	 
	[image: images]
	D
	aeronautics



	 
	b)
	Which of the following is a type of telescope?



	 
	 
	[image: images]
	A
	refractor



	 
	 
	[image: images]
	B
	retractor



	 
	 
	[image: images]
	C
	refresher



	 
	 
	[image: images]
	D
	reducer



	 
	c)
	Which one of the following statements about spacecraft is true?



	 
	 
	[image: images]
	A
	A flyby mission is a manned mission.



	 
	 
	[image: images]
	B
	An orbiter spacecraft probes into the planet’s surface.



	 
	 
	[image: images]
	C
	Lander spacecraft are always manned missions.



	 
	 
	[image: images]
	D
	Rover spacecraft are steered from Earth.



	 
	d)
	Which one of the following statements about satellites is true?



	 
	 
	[image: images]
	A
	A satellite is an object that orbits around a planet.



	 
	 
	[image: images]
	B
	The Earth is a satellite of the moon.



	 
	 
	[image: images]
	C
	Satellites are always man-made.



	 
	 
	[image: images]
	D
	none of the above are true



	 
	e)
	Which of the following is NOT a function of a satellite?



	 
	 
	[image: images]
	A
	To send and receive internet and cell phone signals.



	 
	 
	[image: images]
	B
	To send supplies to the International Space Station.



	 
	 
	[image: images]
	C
	To broadcast radio and television.



	 
	 
	[image: images]
	D
	To observe weather patterns.




SUBTOTAL:   /05
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Comprehension Quiz











	2.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.
	[image: images]



	 
	a)
	Astronauts at the International Space Station get to watch more than a dozen sunrises and sunsets each day



	 
	 
	TRUE
	FALSE
	 



	 
	b)
	Since the ISS is so large and heavy, special launchers were designed to get the unit into space.



	 
	 
	TRUE
	FALSE
	 



	 
	c)
	Crews of the ISS rotate in and out about once per year.



	 
	 
	TRUE
	FALSE
	 



	 
	d)
	Microgravity provides us an opportunity to conduct experiments that we couldn’t do here on Earth.



	 
	 
	TRUE
	FALSE
	 



	 
	e)
	Since astronauts need to keep up their strength, they work very short days, and get lots of sleep.



	 
	 
	TRUE
	FALSE
	 














	3.
	Answer each question with a complete sentence.
	[image: images]




	 
	a)
	Why is an astronaut an “extraordinary” person?



	 
	 
	



	 
	 
	



	 
	b)
	Explain the context of the phrase, “The Eagle has landed.”



	 
	 
	
	 



	 
	 
	
	 



	 
	c)
	Give an example from this book that proves “If at first you don’t succeed, try, try again.”



	 
	 
	
	 



	 
	 
	
	 



	 
	d)
	Why do so many astronauts and scientists seem so interested in finding evidence of water on other planets and moons?



	 
	 
	
	 



	 
	 
	
	 



	 
	e)
	Why is the cooperation of many countries needed on a project like the ISS?



	 
	 
	
	 



	 
	 
	
	 




SUBTOTAL:   /15
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     1.     

responses will vary

 

     2.     

a) mission

b) extraordinary

c) weightlessness

d) astronaut

e) aeronautics

f) training

     3.     

a) extra/ordinary

b) exact/ly

c) im/possible

d) un/forget(t)/able

 7 



      1.      

responses will vary


	
     1.     

a) False

b) True

c) False

d) False

e) True

f) True

g) True

h) False

     2.     

 

a) poetry

a new language

 

b)  hardworking 

 intelligent 

 

c) weightless

weightlessness


	
     3.     

a) answers will vary, possibilities include: brave, smart, quick-thinking, diligent; must have reasons

b) They have many things to learn. (flight, aeronautics, teamwork, emergency plans, etc.)

c) answers will vary


	
     1.     

personal response

     2.     

i) f

ii) e

iii) c

iv) a

v) b

vi) d

     3.     

a) telescope

b) eyeglasses

c) microscope

d) binoculars

e) magnifying glass

     4.     

All are used to assist the human eye to enlarge images


	
responses will vary

 14 



     1.     

 

a) [image: Images] D

 

 

b) [image: Images] B

 

 

c) [image: Images] D

 

 

d) [image: Images] C

 

 

e) [image: Images] A


	
     2.     

 

a) uses mirrors instead of lenses

 

b) it is physically closer to the objects it is trying to see than if it were on Earth; Earth itself does not limit range of viewing

c) responses will vary

 




	 8 

	 11 

	 12 

	 13 

	 15 

	 16 

















	
     1.     

responses will vary

 

     2.     

a) atmosphere

 

b) transmit

 

c) shuttle

d) orbiter

e) spacecraft

f) satellites

 

     3.     

a) im-

b) ir-

c) in-

d) il-

e) dis-

f) un-


	
responses will vary

 18 



     1.     

a) flyby

b) orbiter

c) atmospheric subsystem

d) lander

 

 

e) rover

f) penetrator

 

g) satellites

h) shuttle

    2.    

a) orbiter,flyby

 

b)orbiter fuel tank

rocket booster


	
     3.     

a) because there are so many different jobs

b) a satellite because stars don’t move and satellites are visible from Earth

c) answers will vary but should offer an approach strategy and not just landing


	
     1.     

responses will vary but should include a sketch and reflection

      2.     

Sample answers may include:

a) failure

b) bore

c) normal

d) insignificant

e) uninviting

     3.     

a) successful

b) excited

c) extremely

d) unimportant/importantly

e) inhospitable

 23 



timeline with missions listed in order


	
     1.     

 

a) flyby

b) orbiter/lander

c) terrain & atmosphere 

d) volcano

e) water

f) hospitable

 

     2.     

 

a) 4

b) 2

c) 5

 

d) 3

e) 1


	
[image: Images]

     3.     

 

a) to get a look, and gather info from afar to see if it’s safe to get closer

b) they can collect samples and take photos to send back to Earth

c) conditions: rocky, cold, lifeless





	 17 
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	 24 

	 25 

	 26 

















	
[image: Images]

     1.     

responses will vary, but should be questions

     2.     

a) take - verb

b) section - noun 

c) gather - verb 

d) place - verb 

e) indicate - verb 

    3.    

a) verb

b) noun 

c) verb 

d) verb 

e) verb 

 27 



 

three responses with reasons needed


	
     1.     

a) 4

b) 1

c) 3

d) 5

e) 2

     2.     

a) Command Module

b) Service Module

c) Lunar Module

 29 



     3.     

a) 2 possible: to keep control of CSM, or as back-up

 

b) CM and SM

 

c) collect samples (46 lb. rock), take photos


	
     1.     

responses will vary; should be a list of 5 I Wonder statements

     2.     

a) expensive

b) assemble

c) monitor

d) experiment

e) launch

f) crew

g) disintegrate

     3.     

 

a) E

b) C

c) B

d) G

e) A


	
     1.     

 

a) disintegrate

b) assemble

c) expensive

d) experiment

e) monitor

f) launch

g) microbe

h) compartment

i) suction

j) engineer

     2.     

 

a)China, Australia

 

b)  swimming 

 toothbrush 

 

c) Zvezda, Mir, Salyut


	
     3.     

 

a) too big/heavy to launch; easier to assemble in microgravity conditions

b) To catch hairs so that they don’t float around and get in the way

c) had experience with Mir; for financial contribution


	
     1.     

responses will vary

     2.     

a) surface

b) mount

c) robotic

d) scout

e) vaporizing

f) exploration

     3.     

 

a) C

 

b) A

c) B

d) D

e) F

f) E

 37 



responses will vary
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	 35 

	 36 

	 38 














	
     1.     

 

a) True

b) False

c) False

d) True

e) True

     2.     

a) [image: Images] D

 

b) [image: Images] C

 

c) [image: Images] B

 

d) [image: Images] A


	
     3.     

a) going 3 ft. into the subsurface to collect rock and soil data

b) using a laser to vaporize surface

 

c) if there are huge underground ocean


	
[image: Images]

Crossword Puzzle!

[image: Images]
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Word Search Answers


[image: Images]




	
     1.     

a) [image: Images] C

 

b) [image: Images] A

 

c) [image: Images] D

 

d) [image: Images] A

 

e) [image: Images] B


	
     2.     

 

a) True

b) False

c) True

d) True

e) False

     3.     

a) They are extraordinary because only 100 people are chosen every 2 years for training as astronauts.

b) The phrase refers to Neil Armstrongs statement of the successful landing of the
Lunar Module which was named the “Eagle”.

c) In the “Mission to Mars” section, in January 2003 the “Spirit” and the “Opportunity” Rovers landed successfully on opposite sides of the planet Mars. This had been tried several other times without success.

d) They are interested because this could mean that there had been life on this planet at one time.

e) Their cooperation is needed as this project on completion will cost approximately 37 billion dollars.

 





	 47 
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	 49 
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