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Galaxies & the Universe









	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 the 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:
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Teacher Guide

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

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 grade-appropriate 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 (page 4) is a useful tool for evaluating students’ responses to many of the activities in our resource. The Comprehension Quiz (page 48) 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 effective 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 higherorder thinking. By using higher-order skills of application, analysis, synthesis and evaluation, students become active readers, drawing more meaning from the text, attaining a greater understanding of concepts, 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










	absorb
	expand
	Local Group
	rotate



	Andromeda Galaxy
	galaxy
	mass
	satellite



	astronomer
	gravitational force
	matter
	solar system



	atom
	gravity
	Milky Way
	spiral



	barred spiral
	hydrogen
	nebula
	star



	black holes
	inference
	orbit
	telescope



	compress
	interstellar space
	predict
	theory



	dense
	irregular
	Proxima Centauri
	universe



	elliptical
	light pollution
	quasar
	weightlessness



	emit
	light year
	reflect
	zero gravity
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An Introduction to the Universe







	1.
	A theory is an idea about why something happens. You may not be able to prove it completely, but it makes sense based on what you know. Think about theories that you have about why some things happen. Share one of them in your response journal. Be sure to tell what your theory is, and what makes you think it is true.



	2.
	Write the number from the matching definition beside the correct term.












	 A 
	 ______ universe
	1.   the path of one object as it revolves around another



	 B 
	 ______ solar system
	2.   the word used to describe everything that exists in space



	 C 
	 ______ telescope
	3.   a group of stars, star clusters and other matter



	 D 
	 ______ galaxy
	4.   the name given to scientists who study the universe and objects in it



	 E 
	 ______ orbit
	5.   the Sun and all of the objects that orbit it



	 F 
	 ______ astronomer
	6.   a device used for looking at objects that are too far away to see with the naked eye












	3.
	Copy and color the zones in the diagram below as follows:




A - bright red,  B - orange,  C - yellow,  D - light blue,  E - dark blue,  F - purple
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You will need to refer to this diagram later.
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An Introduction to the Universe
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You probably already know a lot about the solar system. It consists of the Sun and everything that orbits, or circles, around it. The solar system is very big, but it is just one tiny part of the universe. The universe is the solar system and beyond. It is the collection of all things that exist in space. There are the smallest particles of matter, called atoms, to the biggest star system. All of this is the universe.

So, where did it all begin? Astronomers (scientists who study the universe) believe that our universe was formed 14 billion years ago. That's old! If you find that hard to imagine, think of this: The entire universe fits into a bubble the size of a pinhead! You might say that bubble was small but mighty. It was hotter and more dense than we can even imagine. The pressure built and built until the whole thing exploded into a great fireball.

So it all started with one big bang! In fact, that's what scientists called this theory: The Big Bang Theory. A theory is like a guess made to explain why or how things happen. Most scientists agree with The Big Bang Theory to explain how the universe began. As the fireball spread out, it cooled off and turned into tiny particles. These particles continued to spread out from the site of the explosion. Everything in the whole universe is made up of these tiny particles, called matter. Galaxies were formed from the matter.








	[image: img]

	CHECK FOR UNDERSTANDING: Put the following terms in order from smallest to largest: sun, atoms, universe, solar system, galaxy.



	 



	 






About 10 billion years later, the sun and the solar system formed near the edge of the Milky Way galaxy. As the matter cooled, most things became dark and cold. Most of the solar system is now cold and dark. Think of the dark sky. Stars shine in the dark sky because they are still hot. The Sun, the nearest star in our solar system, is a good example of some matter that has not cooled off yet.
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An Introduction to the Universe
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The universe is still expanding from the Big Bang. As matter continues to fly away from the explosion, the universe keeps getting bigger. It is getting bigger all of the time. Scientists know this because the galaxies keep getting further and further away. That is why it is hard to even imagine how big the universe is.

The universe contains millions and millions of galaxies (groups of millions of stars). Scientists who study the universe, astronomers, can see galaxies that are very far away. Each time they invent new, more powerful, telescopes they can see even more galaxies. There seems to be no end to the universe! In fact, we may only know about 10% of it.
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	MAKE A CONNECTION: You've heard a lot of big numbers so far. What is the biggest number you know? How would you write it using numbers and words?



	 



	 






Our solar system is just debris blown out of the explosion? You may wonder how scientists prove this. Well, it starts by looking out into the universe. The further you look out, the farther back in time you are seeing. The farthest things that we can see in the universe from Earth, using the most powerful telescopes, are the oldest things! And we can see pretty far! In fact, we can see almost back to the big bang itself. Only the first 300, 000 years of the universe remain unseen to scientists. We cannot quite see the big bang itself, but we can see a faint glow from it.

It seems like it is only a matter of time for humans to develop the technology to see right back to the beginning. Scientists could unlock the secrets to the beginning of time in your own lifetime! What do you think scientists might discover in the space of those first 300, 000 years? Perhaps you will become an astronomer and be the one to unlock the mysteries that are still waiting to be solved.
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An Introduction to the Universe









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



	 
	 
	a)
	The Milky Way galaxy is formed.



	 
	 
	b)
	There was nothing.



	 
	 
	c)
	A fireball was caused from the explosion known as The Big Bang.



	 
	 
	d)
	The solar system was formed.



	 
	 
	e)
	Tiny particles spread out from the fireball.














	2.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	The universe began with a massive explosion.



	 
	 
	 
	TRUE
	FALSE



	 
	b)
	The universe is one part of the big solar system.



	 
	 
	 
	TRUE
	FALSE



	 
	c)
	The Earth and all of the other planets were caused as particles from the fireball spread out and cooled off.



	 
	 
	 
	TRUE
	FALSE



	 
	d)
	The universe continues to expand and get larger all of the time.



	 
	 
	 
	TRUE
	FALSE



	 
	e)
	Scientists can see every part of the universe using telescopes.



	 
	 
	 
	TRUE
	FALSE



















	3.   
	a)   
	[image: img] the words that do not relate directly to the Big Bang.



	 
	 
	explosion
	expand
	particles
	telescope
	fireball
	matter
	shuttle



	 
	b)   
	Circle the words that describe the size of the universe.



	 
	 
	minuscule
	enormous
	tiny
	vast
	massive
	constant
	small



	 
	c)   
	Underline the items that are debris from the Big Bang.



	 
	 
	planets
	dinosaurs
	craters
	stars
	oceans
	rockets
	asteroids
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An Introduction to the Universe








	4.   
	Answer each question with a complete sentence.



	 
	a)
	Why is it so hard to tell the size of the universe?



	 
	 
	 



	 
	 
	 



	 
	b)
	Why is it dark in space?



	 
	 
	 



	 
	 
	 



	 
	c)
	Why isn't the Milky Way galaxy a part of the solar system?



	 
	 
	 



	 
	 
	 




  Research & Extension  


Scientists develop new theories all of the time. They once thought that Pluto was a planet like the rest of the planets in the solar system. As they learn more, scientists must continue to adjust their own theories. Recently, Pluto has been downgraded to a dwarf planet. There are other theories about how things began. In fact, each culture has their own version of a creation story to explain how their people came to be. Research the creation stories from three different cultures.

a)   Prepare an oral retelling of each of the three stories.

b)   Draw a picture to represent each story, and include a heading and a caption for each one.

c)   Create a storybook to retell one of the creation stories.

d)   Create a comic strip version of two of the stories.
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	WEB CONNECTION



	To read more about many different creation stories from around the world, visit: www.magictails.com/creationlinks.html
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Measuring Distance in the Universe

1.   Think about all of the units of measurement you use in a day. Make a list of five of them. Why doesn't the same unit of measurement work for every thing that you need to measure?

2.   For each of the following situations, give the appropriate unit of measurement from the list below.












	minute
	month
	kilometers/mile
	second
	yard/meter
	year






a)   Sarah was the first one to cross the finish line in the 100-_____________________ dash.

b)   Juan took the bus to school every morning. He waited for it on the corner outside of his house. He thought it should arrive any _____________________.

c)   As Sofia blew out the candles on her birthday cake, she thought to herself that this was sure to be her best _____________________ yet!

d)   Meri and Franka were having a contest to see who could hold their breath the longest. Franka won with a time of forty-nine _____________________s.

e)   Kumiko walked along the sidewalk to her friend's house and thought about how cool the weather was getting. Summer was just about over. It is amazing how the weather can change from one _____________________ to the next.

f)   Sam always hated long car rides. The ride to his grandmother's house seemed to take forever and it was only eighteen _____________________s away.


3.   Fill in the blanks on the chart with equivalent (equal) measurements.








	A
	One hour
	_______ minutes



	B
	Twenty-four hours
	_______ day



	C
	One centimeter
	_______ millimeters



	D
	Twelve months
	_______ year



	E
	One kilometer
	_______ meters
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Measuring Distance in the Universe
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When you switch on a light in your room, it lights up instantly. That is because the light source is right in the spot that you wish to light up. Imagine you and a friend are standing at opposite ends of a field. You flick on a flashlight and shine it toward your friend. The light would actually take time to reach the other side of the field. There would be a slight delay from the moment you turned on the flashlight to when your friend saw the beam of light. This is because light travels, and travel takes time.

This is how scientists measure distance in space. They measure how long it would take light to travel places. The unit of measurement used to describe distances in space is light years. A light year is the distance light will travel in one year. Do you know how far light travels in one year? 5.88 million million miles! That’s far, and that’s just one light year.
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	Make an inference- Using what you know about space and light years, explain why scientists would not just use standard units of measurement, like miles or kilometers, to measure distance in the universe?




	 



	 






Now that you have an idea about how big one light year is, it is time to think about how big the universe is. Let’s start with our solar system. The Sun is the nearest star to the Earth. It is only about 94 million miles (150 million kilometers) away. A ray of light would take just eight minutes to get to the Sun. The Sun is a lot less than one light year away. The next closest star to the Earth is called Proxima Centauri. It is about 4 ¼ light years away- that’s 25 million million miles (40 million million kilometers). It’s no wonder the other stars look so small!

Galaxies are so big that it takes a ray of light thousands of years to travel across one. The Milky Way galaxy is the closest galaxy to Earth. It is about 100,000 light years across. The distance between galaxies is even bigger than the distance across them. That’s why the universe is too big to even imagine!
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Measuring Distance in the Universe










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



	 
	a)
	Which of the following units would be used to measure the distance around the Earth?
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	A
	light years
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	B
	minutes
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	C
	miles/kilometers
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	D
	yards/meters



	 
	b)
	Which of the following objects is biggest?
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	A
	The Sun
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	B
	The Milky Way galaxy
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	C
	The distance between the Sun and the Earth
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	D
	The distance around the Earth



	 
	c)
	Which of the following is equal to one light year?
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	A
	5.88 million million miles
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	B
	The distance from the Earth to the Sun
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	C
	4 ¼ million miles
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	D
	The distance to Proxima Centauri



	 
	d)
	Why are the stars in the sky so much smaller than the Sun?
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	A
	The Sun is the largest star in the Universe.
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	B
	The Sun is the hottest star in the Universe and burns the brightest.
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	C
	The Sun isn't really a star.
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	D
	The Sun is much closer to Earth than the other stars.



	 
	e)
	Which of the following is NOT true of a light year?
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	A
	A light year is the distance light travels in one year.
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	B
	The Earth is approximately three light years from the Sun.
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	C
	Light travels millions and millions of miles in one year.
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	D
	Light years are used by scientists to measure distances in the Universe.
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Measuring Distance in the Universe








	2.
	Answer each question with a complete sentence.



	 
	a)
	Why is it possible to use light as a measurement of distance?



	
	
	 



	
	
	 



	 
	b)
	How do you know that the solar system is just a small part of the Universe?



	
	
	 



	
	
	 



	
	c)
	How fast is “faster than the speed of light”?



	
	
	 



	
	
	 




  Research & Extension  

This table shows the time it takes light to travel from the Earth to the following places:








	Destination
	Time for Light to Get There from Earth
	Distance From Earth



	Mars
	4.3 minutes
	4.3 light minutes



	Sun
	8.3 minutes
	8.3 light minutes



	Pluto
	5.4 hours
	5.4 light hours



	Proxima Centauri
	4.3 years
	4.3 light years



	Vega
	25 years
	25 light years



	Betelgeuse
	430 years
	430 light years



	Antares
	600 years
	600 light years



	Orion Nebula
	1,600 years
	1,600 light years



	Crab Nebula
	63,000 years
	63,000 light years



	Andromeda Galaxy
	2,500,000 years
	2.5 million light years




The farther things are away from Earth, the older they are. Think back to what you know about how the Universe was formed. Things exploded outward from the Big Bang - the farther they went, the newer they are. If you are looking at Mars, you are looking at things that happened about four minutes ago. The farther the object is that you are looking at, the farther back in time it is. Therefore, when you look out into the universe, you are looking back in time.

Conduct research to create a timeline of some of the main features of the universe. At one end will be the beginning of time (The Big Bang), and the other end will be the present era (Earth). Plot the items from the chart, and more that you find in your research, onto your timeline. You may wish to refer to the timeline you created on page 7.
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Nebulae







	1.
	What do you know about the clouds in the sky? Draw a cloud on your page and fill it with point-form notes of everything you can think of about clouds.



	2.
	Word Study: Complete the chart below to show the different forms of each word. When you are finished, check your spelling using a dictionary.



	 
	









	 
	Root Word
	Make it plural. Add –s
	Make it past-tense. Add –ed.
	Make it a noun. Add –ion.



	a)
	emit
	 
	 
	 



	b)
	collide
	 
	 
	 



	c)
	compress
	 
	 
	 



	d)
	reflect
	 
	 
	 



	e)
	absorb
	 
	 
	 



	f)
	expand
	 
	 
	 








	3.
	What part of speech are all of the words in the Root Word column?



	 
	








	a)   nouns
	b)   adverbs
	c)   adjectives
	d)   verbs








	4.
	Match the definitions below with their words from the Root Word column in #2.












	 a 
	 
	 
	to crash into



	 b 
	 
	 
	to suck up



	 c 
	 
	 
	to spread out



	 d 
	 
	 
	to send out



	 e 
	 
	 
	to press together



	 f 
	 
	 
	to throw back












	[image: Images]
	[image: Images]




Nebulae
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A nebula is a cloud of dust and gas in space. (Nebula is the Latin word for cloud. More than one nebula are called nebulae.) The clouds can be quite large, spreading across numerous light years. The gas in these clouds is hydrogen. Nebulae are interesting because they are the birthplace of stars. Stars are created in some nebula, and stars die in others.

Scientists think that dust and gas get compressed (or squished) in the cloud. As they are compressed, they get hotter and hotter. When they are packed and hot enough, they can explode into a new star. This is how stars are formed inside nebula clouds. There are four types of nebulae. They are: 1- Emission nebulae, 2- Reflection nebulae, 3-Planetary nebulae, 4- Absorption nebulae.
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	PREDICTING: Make some predictions about how the four types of nebulae are different. What different jobs do they do? Do the words give you any clues?




	 



	 



	 



	 






An emission nebula emits its own light. The cloud itself actually glows red or pink with the energy it gets from other stars. It takes in the light of nearby stars and reaches very high temperatures. These nebulae are often found in parts of space where new stars are forming.
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Nebulae

A reflection nebula is different. It reflects the light of stars around it. This makes it look blue in color, just like our sky looks blue because it reflects the light of our sun. The brightest reflection nebulae are also often found where stars are formed.

You might be surprised to learn that a planetary nebula has nothing to do with the planets! It is formed when a sun-sized star begins to die. Before a star like this dies, it grows and expands. Think of it like taking a large last breath. Then it thins out and fades away. As it shrinks back down to its normal size, it sheds its outer layers. This appears like a beautiful ring around the nebula. The name planetary came from this nebula's round, planet-shaped appearance.

An absorption nebula is jam-packed with dust and gas. It is a very dense cloud. There is so much gas and dust in them that all of the light from behind it is blocked out. This type of nebula does not create its own light. Instead, it absorbs the light passing through. Absorption nebula are easiest to spot in space when they are in front of a much brighter spot in space.

[image: Images]

There are nebulae in the Milky Way galaxy, and in other galaxies as well. One example is the Crab Nebula. This nebula is the most intensely studied and repeatedly photographed object in the night sky. In 1054 C.E. Chinese astronomers first referred to it as a ‘guest star’ that just appeared in their night sky. In other parts of the world at the same time, Native Americans also drew pictures of this new sight. The Crab Nebula was a star that died in a huge explosion called a supernova. The explosion was so bright that you could see it during daylight for twenty-three days. You can still see the Crab Nebula today as part of the Taurus constellation. What is left of it (the remnants) is referred to as Crab Nebula M1.
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Nebulae











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



	 
	a)
	Reflection nebula make their own light.



	 
	 
	 
	TRUE
	FALSE



	 
	b)
	Emission nebula make their own light



	 
	 
	 
	TRUE
	FALSE



	 
	c)
	You cannot see past an Absorption nebula because it is too dense.



	 
	 
	 
	TRUE
	FALSE



	 
	d)
	The most common gas found in nebulae is carbon dioxide.



	 
	 
	 
	TRUE
	FALSE



	 
	e)
	Stars die in Planetary nebulae.



	 
	 
	 
	TRUE
	FALSE


















	2.
	a)
	[image: img] the words that do not relate to what nebulae do.



	 
	 
	emit
	pull
	reflect
	collide
	absorb
	expand
	 



	 
	b)
	Circle the words that show what nebulae are made of.



	 
	 
	gas
	Oxygen
	dust
	comets
	space
	rock
	planets



	 
	c)
	Underline the words that mean the same thing as compress.



	 
	 
	expand
	compact
	squeeze
	fill
	freeze
	flip














	3. 
	Label the diagrams as either Emission, Reflection, Planetary or Absorption nebulae.



	 
	 
	a)  _________
	b)  _________
	c)  _________
	d)  _________
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	[image: Images]
	[image: Images]




Nebulae







	4.
	Answer each question with a complete sentence.



	 
	a)   Describe the size of most nebulae.



	 
	 



	 
	 



	 
	b)   How are stars formed inside nebula clouds?



	 
	 



	 
	 



	 
	c)   Why can't you see what is behind an Absorption nebula?



	 
	 



	 
	 




  Research & Extension  


There are many famous nebulae that scientists have closely observed and photographed. Some of the most famous ones are called:Crab Nebula, Pleiades Cluster, Horsehead Nebula, Eagle Nebula, Cygnus Loop, Orion Nebula

Research three of them. For each nebula, include a sketch, the type that it is and a description of it in your notes. Think about how you will format your notes. A table could work with headings in the columns and rows. Are there other ways you could creatively present this information?

Ideas:

•   a chart

•   a team of four superheroes

•   a model of four different nebulae

•   a computer slideshow

•   other:

Prepare to orally present your three nebula to the class.
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Galaxies








	1.
	Activate your prior knowledge: You might already know that the solar system is part of the Milky Way galaxy. What else do you know about the Milky Way? Give as much detail as you can.



	 



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



	 
	











	star
	galaxy
	gravity
	Sun
	Milky Way
	solar system










	 
	a)
	The stars in a galaxy are held together by a strong pull called _________________. This is the same force that holds things onto the Earth.



	 
	b)
	A ____________ is a ball of hot gas that is burning in the Universe. Eventually, they all burn out, explode or cool off.



	 
	c)
	Stars are gathered into large groups. Each large group of stars is called a ___________________.



	 
	d)
	The Sun is the center of our ___________. All of the planets orbit around the Sun.



	 
	e)
	The ____________ is just one of the stars that are part of our galaxy. It rotates around the center of the galaxy like all of the other stars in it.



	 
	f)
	Our galaxy is called the __________ because of how it looks when you see it spread out across the sky.













	3.
	a)   Label the diagrams using the following words: star, solar system, galaxy.



	 
	A:_______________
	B:_______________
	C:_______________
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	b)   List the above objects in order from smallest to largest.



	 
	     ______________, ______________, ______________
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Galaxies

[image: ../Images]

At the beginning of time, the Big Bang sent all of the things in the Universe flying out in all directions. This included the stars. A star is a ball of hot gas. The hottest stars are blue or white and the coolest ones are red. Stars are much larger than planets. There are as many as 100 billion stars in the Universe. These stars are grouped into enormous clusters called galaxies.

Each galaxy contains millions and millions of stars. The stars in each galaxy stay clumped together by gravity. Think of a galaxy like a big ship of stars floating around in the empty ocean of space. There isn’t just one ship in this ocean though. There are millions and millions of galaxies. You might think this would make the ocean crowded with ships. It’s not. In fact, the space between the ships, or galaxies, is even bigger than the ships themselves. This space is called interstellar space.
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	Visualize: You just read an analogy, or comparison, to help you understand the size of galaxies. Draw a picture of what was described above to show what you learned about them.



	 



	 



	 






Galaxies can form in different shapes. You may have seen pictures of how the Milky Way galaxy looks like a big swirl. (Picture a cup of black coffee. Pour in some cream and stir with a spoon. The swirl you see is like the shape of the Milky Way galaxy.) This is called a spiral galaxy. Galaxies also come in barred spiral, elliptical and irregular shapes.

Most galaxies are far away from the Earth and can only be seen through powerful telescopes. Scientists continue to discover new galaxies. When a new galaxy is discovered, it is given a number. For example, M105 and M51. The galaxies may also have nicknames, based on what they look like. M105 is called the Sombrero (a big, Mexican hat), and M51 is called the Whirlpool. As the Universe grows, galaxies are still forming on its far edges.
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Galaxies

The Milky Way Galaxy
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The Sun is just one of the millions of stars in the spiral Milky Way galaxy. When we look out at the night sky from Earth, we are seeing just a small portion of the millions of stars in our galaxy. The Milky Way belongs to a cluster of about thirty other galaxies called the Local Group. Some larger clusters can have up to 2,500 galaxies in them.

The Milky Way is a large galaxy. It is about 100,000 light years across. Like all other galaxies, the stars rotate around the center. Our solar system is rotating around the center of the Milky Way. It is about 32,000 light years from the center. It is such a large galaxy that it takes about 250 million years to orbit around just once. That means that since the time of dinosaurs on Earth, we have only orbited around the Milky Way once!

It is possible to see the Milky Way without a telescope on a clear night. It looks like a wide, thick band of stars stretching across the sky. In ancient times, people thought it looked like a band of spilled milk. That’s how our galaxy got its name. The best time to see it is between the months of July and September. It also looks impressive on dark, winter nights.

The Andromeda Galaxy

[image: ../Images]

The Andromeda Galaxy, M31, is the farthest object that can be seen from Earth without a telescope. It is 2.5 million light years away. It is similar looking to the Milky Way, but larger and with more stars. It would take about 150,000 light years to get across it. The Andromeda Galaxy is the largest spiral galaxy known, and the largest member of our Local Group of galaxies.

Think about this: If the Andromeda Galaxy and Milky Way are just two of thirty galaxies in our local group, and there are millions of galaxies, just how big must the universe be?
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Galaxies







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


	 
	










	elliptical
	Milky Way
	interstellar
	spiral
	Ice Age



	red
	Big Bang
	Andromeda
	blue
	Local










	 
	







	 
	 a)
	What is the shape of the Milky Way galaxy called?



	 
	 b)
	What is the space between the stars called?



	 
	 c)
	Which group of galaxies does the Milky Way belong to?



	 
	 d)
	Which event marked the beginning of time in our Universe?



	 
	 e)
	Which galaxy is the farthest object in the Universe that can be seen with the naked eye?



	 
	 f)
	Which stars are hotter: red or blue stars?



	
	
	



















	2.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Galaxies are groups of stars, held together by gravity that rotate around their own center.



	 
	 
	 
	TRUE
	FALSE



	 
	b)
	Galaxies come in different shapes, like the spiral, whirlpool, starburst and carousel galaxies.



	 
	 
	 
	TRUE
	FALSE



	 
	c)
	The Earth and its solar system are just a tiny part of the Milky Way galaxy.



	 
	 
	 
	TRUE
	FALSE



	 
	d)
	The Milky Way galaxy is the only galaxy that can be seen from Earth with the naked eye. The others are too far away to be seen.



	 
	 
	 
	TRUE
	FALSE



	 
	e)
	The Milky Way galaxy is only slightly larger than the solar system.



	 
	 
	 
	TRUE
	FALSE



	 
	f)
	The Andromeda galaxy is larger than the Milky Way galaxy, and is the same shape as well.



	 
	 
	 
	TRUE
	FALSE
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Galaxies








	3.
	Answer each question with a complete sentence.



	 
	a)
	Why do you think new galaxies are being discovered all of the time?



	 
	 
	 



	 
	 
	 



	 
	 
	 



	 
	 
	 



	 
	b)
	Where are new galaxies forming?



	 
	 
	 



	 
	 
	 



	 
	 
	 



	 
	 
	 



	 
	c)
	Which is larger, the size of the galaxies or the space in between them?



	 
	 
	 



	 
	 
	 



	 
	 
	 



	 
	 
	 




  Research & Extension  


Light pollution is an environmental problem that threatens to erase our night sky. You will research this problem and write a report to help inform others about it. Follow the steps below:

•   Conduct research on the growing problem of light pollution.

•   Organize your findings on the graphic organizer provided.

•   Once you have filled each box to your satisfaction, write a report about the problem of light pollution. Organize your report into three paragraphs, based on the boxes from the organizer.

•   Re-read your report at least three times. Edit any mistakes that you find. Don’t be afraid to change the order of things you wrote, and add in more information.

•   Write, or type, a good draft of your report. Don’t forget to include a title.
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Light Pollution Report
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Gravity








	1.
	Think about what you already know about gravity. Write your answers in point-form notes in the “Know” column of the K-W-L Chart included with this section. Try to think of as many things as you can to write in your list.



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



	











	weightlessness
	satellite
	asteroid
	planets
	bigger
	magnets










	 
	a)
	Gravity is a pull force that holds things onto the Earth. It is when things are attracted to each other, like ________________.


	 
	b)
	Astronauts who fly into space can experience _______________, which allows them to see what it would feel like to fly.



	 
	c)
	Things that are _______________ have a greater pull on them from gravity.



	 
	d)
	Gravity keeps all of the _____________ in their places as they orbit around the Sun.



	 
	e)
	A ________________ is any object that orbits around another object. For example, the Moon is one because it orbits the Earth.



	 
	f)
	An _________________ is a space rock that is pulled into orbit by a nearby planet. There is a belt of them in our solar system.














	3.
	Which two pictures best show gravity at work?



	 
	a)
	b)
	c)
	d)
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Gravity-KWL Chart








	


	KNOW
What do I know?



	 



	 



	 



	 



	 



	 



	 



	 



	 



	 



	 



	 



	 



	 



	 





	


	WONDER
What do I wonder?



	 



	 



	 



	 



	 



	 



	 



	 



	 



	 



	 



	 



	 



	 



	 





	


	LEARNED
What did I learn?
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Gravity
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Do you ever wonder why we don’t fall off the Earth as it rotates? The reason is gravity. Gravity is a force that tries to pull two objects toward each other. Every object that has mass (like weight), is pulled by gravity. The bigger the object, the stronger the pull of gravity on it. On Earth, the force of gravity pulls everything toward the inner center of the planet. No matter where you are on Earth, you are being pulled towards the Earth’s core.

Gravity is also what keeps the planets in orbit around the Sun. The Sun is such a large object that its gravity keeps all of the planets around it in orbit. Gravity is also what keeps the Moon in orbit around the Earth. Gravity allows a satellite (like the Moon or planets) to move in a circular orbit around another object. It is what keeps the Moon on course so that it doesn’t crash into the Earth.
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	Pose a Question- At this point, refer back to the K-W-L Chart you are working on and add any questions you have now to the “Wonder” column. What do you still wonder about gravity?



	 



	 



	 






The asteroid belt in between Mars and Jupiter is held in place because of the strong pull of Jupiter’s gravity. That is why the asteroids don’t just continue on their way. They have been sucked into orbit on their way past. Not all gravitational forces are the same. Jupiter’s gravitational force is quite strong. The Moon’s gravity is not. When astronauts landed on the Moon, they found that their weight was a lot less there than it was on Earth. This is because the force pulling them down and making them feel heavy is weaker. The giant planets all have stronger gravitational forces than the smaller planets.

Isaac Newton was the first to discover that gravity existed. His findings helped people to study space better. Once people understood gravity, they realized that there was a predictable pattern to how the planets and stars move.









	[image: ../Images]
	[image: ../Images]




Gravity

1.   Complete the last column of your chart, “Learned”, adding in what you learned from reading the passage. Make point-form notes of all of the new information that you read.










	2.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	A planet is a satellite.



	 
	 
	 
	TRUE
	FALSE



	 
	b)
	A little girl flying a kite is a good example of gravity at work.



	 
	 
	 
	TRUE
	FALSE



	 
	c)
	A car would have a greater gravitational pull on it than an apartment building.



	 
	 
	 
	TRUE
	FALSE



	 
	d)
	Without gravity, the planets might go off their course and crash into each other.



	 
	 
	 
	TRUE
	FALSE



	 
	e)
	There is an asteroid belt in between Saturn and Jupiter.



	 
	 
	 
	TRUE
	FALSE



	 
	f)
	A little girl playing with a yo-yo is a good example of gravity at work.



	 
	 
	 
	TRUE
	FALSE



	 
	g)
	The strength of the gravitational pull is the same on all of the planets.



	 
	 
	 
	TRUE
	FALSE












	3.
	Look at the chart to answer these questions.



	 
	a)
	Which planet has the greatest gravitational force?
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	b)
	Which planets have the weakest gravitational force?



	 
	c)
	Which planet has the same gravitational force as Mercury?



	 
	d)
	Which planet has the same gravitational force as Neptune?



	 
	e)
	What is the gravitational force of the Earth?
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Gravity








	4.
	Answer each question with a complete sentence.



	 
	a)
	Looking back at the chart from question #3, what pattern do you notice about the size of planets compared to their gravitational force?



	 
	 
	 



	 
	 
	 



	 
	b)
	Explain why a mountain has a greater gravitational pull on it than a house does?



	 
	 
	 



	 
	 
	 



	 
	c)
	What is stopping the asteroids in the asteroid belt from crashing into Earth?



	 
	 
	 



	 
	 
	 




  Research & Extension  


Astronauts get to experience a break from gravity weighing them down when they fly in space. This is called weightlessness. How does this work? It sounds like a lot of fun, but there are some negative effects on the body, too. Research this topic and make notes about what you learn as you go.

1.   Create an on-the-scene news interview that tells viewers about the experience of astronauts who are currently experiencing the effects of weightlessness in space. You may need to have some people help by playing different roles during your interview.

2.   Create a model that demonstrates how weightlessness (or “zero g”) happens. Orally present your model to the class to explain how weightlessness can be achieved.

3.   Pretend you are a fitness trainer who is responsible for keeping the astronauts on a mission in top shape. Plan different exercises that could be done so that they can stay in shape while weightless. You may present this as an exercise video, a gym class, a booklet, or other way. Talk to your teacher about your choice.
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Black Holes

1.   ANTICIPATION GUIDE: Fill in the “Before Reading” column of the chart below by circling if you think the statement is true or false. When you have finished reading the selection, you will fill in the “After Reading” column.









	Before Reading
	Statement
	After Reading



	True/False
	1.   Black holes are not real. They are just found in science fiction stories.
	True/False



	True/False
	2.   Black holes can be seen.
	True/False



	True/False
	3.   Black holes are empty.
	True/False



	True/False
	4.   Astronomers know exactly what is inside a black hole.
	True/False



	True/False
	5.   There is only one large black hole in our universe.
	True/False





2.   Antonyms are two words that have the opposite meaning. Match a word from the left with its antonym on the right.










	 a 
	gigantic
	 ___________ 
	empty



	 b 
	pull
	 ___________ 
	massive



	 c 
	strength
	 ___________ 
	slow



	 d 
	full
	 ___________ 
	miniscule



	 e 
	visible
	 ___________ 
	push



	 f 
	tiny
	 ___________ 
	weakness



	 g 
	fast
	 ___________ 
	invisible
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Black Holes

[image: Images]

There are many things that we can observe in the universe, and some we cannot. Have you ever wondered how we see all of the things we do in the universe? You can see things because light reflects off them and your eye can pick up that image. Black holes are invisible! This is because the force of gravity from them is so strong that not even light can escape. They just look like a “black hole” when you see them in the universe.

There are lots of holes on Earth. You can dig a hole in a sandbox or get a hole in your sock. Our holes have nothing in them. They are empty. Black holes are different. They have a great deal of mass packed into a very small space. This makes the gravitational force (pull) extremely strong. You may remember that the bigger the object, the stronger the pull of gravity on it. The reason black holes are called ‘holes’ is because of how they look to us - like an empty spot in space. They’re not empty, we just cannot see all of the stuff inside of them. It could be that they are like cracks in the universe. Things might slip into them all of the time.
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	MAKE AN INFERENCE: Why do you think black holes are used in science fiction stories so often?



	 



	 






How do you see a hole in space? Think about the water in your bath draining out of the tub when you pull the plug. If you had any bath toys in the water, what would happen to them? Gravity pulls the water down the drain. The force of the water rushing to the drain pulls the toys along with it. Water is clear, but even if you couldn’t see it, you would know the water is leaving the tub because the toys are floating toward the drain. This happens in space. Astronomers can see stars rushing toward an empty, dark space at the speed of light. Sometimes the star disappears suddenly, getting ‘sucked into’ the black hole. That’s how they know where the black holes are.

[image: Images]

Astronomers think that there are black holes of different sizes all over the universe. They think that there might be a gigantic black hole at the center of every galaxy. There is a black hole at the center of the Milky Way galaxy. It is about 24, 000 light years away. Don’t worry! That’s too far away to be any danger to us.

Black holes can range in size from a few miles across to several million miles across. That would be hard to avoid slipping into! There are two kinds of black holes: stellar-mass and super massive black holes. The stellar-mass black hole is relatively small. It forms when a single star implodes (explodes inward). The super massive black hole is much bigger, but you probably guessed that from its name. Scientists are not quite sure how these ones are formed, but they contain 100 million stars. The super massive black hole is the one that forms at the center of galaxies, including ours.

Black holes certainly are the most mysterious objects in the entire universe! Scientists are trying to learn more about them all the time. In 1999, NASA launched a special space telescope to try to get a closer view of black holes using x-ray technology. In 2015, NASA plans to launch LISA (Laser Interferometer Space Antenna). This is a set of three spacecraft that will align in a triangle formation to make an antenna. LISA will try to detect gravitational waves. This is like that trail that a black hole leaves behind. Scientists have never seen these waves before but are almost certain they exist.

That is what makes science so interesting. Imagine that you believed something existed that no one else could see. You could work and work to prove to others that it is there, but no one could see it. You may get lucky and invent a device that can help others see it so they will believe you. Scientists get ideas like this (theories) all the time, and then work to prove that they are correct. They are not always right, but they always learn something along the way!
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Black Holes

1.   Complete the Anticipation Guide (page 32) you started before reading. Fill in the “After Reading” column, and see if you changed your mind about any of the statements. Write a brief response to your findings. Did anything surprise you? How can this chart show what you learned from the reading?









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



	      a)      
	Which of the following statements is NOT true of black holes?



	 
	[image: img]
	A
	The force of gravity from black holes is very strong.
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	B
	Black holes are invisible.
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	C
	There is very little mass inside black holes.
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	D
	All of the above.



	      b)      
	Which word best describes a black hole?
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	A
	empty
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	B
	weak
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	C
	visible
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	D
	packed



	      c)      
	How do scientists know where black holes are?
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	A
	They can see them using telescopes.
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	B
	They are always found next to planets.
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	C
	They look at the speed of objects moving around them.
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	D
	They are always found at the center of each galaxy.



	      d)      
	Why are black holes invisible?
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	A
	Gravity is too strong for light to escape from them.
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	B
	Other planets and stars block the view of them.
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	C
	We do not have strong enough telescopes to see that far away.
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	D
	They are not real.



	      e)      
	Which of the following examples best fits how a black hole works?
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	A
	Waves in the ocean carrying a surfer
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	B
	A vacuum sucking out dirt from a carpet
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	C
	Gravity pulling an apple from a tree
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	D
	A light bulb burning out
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Black Holes








	3.
	Answer each question with a complete sentence.



	 
	a)
	Why isn’t a black hole actually like a hole at all?



	 
	 
	 



	 
	 
	 



	 
	b)
	How do scientists locate black holes?



	 
	 
	 



	 
	 
	 



	 
	 c)
	What do you think happens to things that get pulled into a black hole?



	 
	 
	 



	 
	 
	 




  Research & Extension  

Science fiction stories are part of the fantasy genre. Setting is the most important element used to tell a science fiction story. These stories are either set off of Earth, or in the future, or both. You are asked to write a short science fiction story that incorporates black holes.

Before you start to write it is important to think about the outline of your story. Writers usually plan or map out where their story is going before they start to write their first draft. Use the planning template provided on the next page to think through the story you want to tell.

This plot arch will remind you of the traditional elements in a narrative story:
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How to Write a Science Fiction Story







	Think about the basics



	1.
	Start with a great character.



	 
	 



	 
	 



	 
	 



	2.
	Put them in a setting in space (fictional or real).



	 
	 



	 
	 



	 
	 




Work out the conflict

Completing this chart will help you plan the conflict in your story before you write.

1.   For “Somebody”, create your main character. Give some description of their personality and appearance.

2.   For “Wanted”, write in what their mission or goal will be. Remember that black holes will be an important part of the story.

3.   For “But”, think about what problem the main character might face in trying to get what they want in column two. (Hint: this might be where the black hole comes in.)

4.   For “So”, decide on how things will work out for your main character. How will the problem be resolved?









	Somebody
	Wanted
	But
	So



	 
	 
	 
	 




Mission complete! Now, read your outline to a few friends or family members and ask for some feedback. List changes you will make:







	 



	 



	________________________________ Now it’s time to write! 3...2...1... blast off!
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Quasars

1.  Explain what you know about how the universe began. How do we know how old things are in the universe? Write a journal entry on this topic.

2.  A synonym is a word that has the same meaning as another word. For example, kind and nice are synonyms. Match up pairs of synonyms from the list below. A thesaurus is a synonym dictionary. It might help you with this activity.








	









	a)
	 
	devour
	 
	___________



	b)
	 
	enormous
	 
	___________



	c)
	 
	form
	 
	___________



	d)
	 
	old
	 
	___________



	e)
	 
	distant
	 
	___________



	f)
	 
	energy
	 
	___________



	g)
	 
	edge
	 
	___________



	h)
	 
	capture
	 
	___________



	i)
	 
	powerful
	 
	___________



	j)
	 
	collide
	 
	___________





	

1.  strong

2.  border

3.  create

4.  power

5.  gigantic

6.  eat

7.  catch

8.  far

9.  ancient

10. crash









3.  Circle the following items that you would use a telescope to see?








	[image: Images]
	 
	







	a)
	 
	Pluto



	b)
	 
	China



	c)
	 
	Asteroids



	d)
	 
	Underwater volcanoes



	e)
	 
	Galaxies



	f)
	 
	Gravity
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Quasars
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The farther things are away in the universe, the older they are. Quasars may be the most distant objects in the universe. They look like stars, but they are about the size of our whole solar system. Quasars give off great amounts of energy and are super bright. In fact, they can be a trillion times brighter than the Sun!

Quasars are ten to fifteen billion light years away, right at the edge of the universe. When we look at quasars, we are looking ten to fifteen billion years into the past. They are very old. There is nothing in our part of the universe that is so bright. That is because any quasars that are near our solar system are so old that they died down long ago. Our Milky Way galaxy may have been a quasar a long time ago.
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	Make a Prediction: What do you think that Quasars might be?



	 



	 






Astronomers think that the energy from quasars might be from the black holes in galaxies that are far, far away. It could be that quasars are super giant black holes that are devouring entire stars. Some scientists think that they are formed when two galaxies collide. One galaxy forms inside the black hole of another. Then, it captures all of the stars and dust to make a super giant black hole.

It is important to study quasars because they can tell us about the beginning of our universe. Right now, quasars look like a pinprick of light in even the most powerful telescopes. As technology develops perhaps we will be able to learn more about quasars. Perhaps quasars will teach us more about how the universe began.
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Quasars











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



	 
	a)
	One quasar can be the size of our solar system.



	 
	 
	TRUE
	FALSE



	 
	b)
	Quasars are the oldest things we can see in the universe because they are also the farthest things that we can see.



	 
	 
	TRUE
	FALSE



	 
	c)
	Quasars are not as bright as our galaxy.



	 
	 
	TRUE
	FALSE



	 
	d)
	Scientists can get a good look at quasars using powerful telescopes.



	 
	 
	TRUE
	FALSE



	 
	e)
	Quasars might have been made by planets crashing into each other.



	 
	 
	TRUE
	FALSE



	 
	f)
	Quasars are ten to fifteen billion light years away.



	 
	 
	TRUE
	FALSE



	 
	g)
	Quasars might be big black holes from long ago.



	 
	 
	TRUE
	FALSE






2.   Write each word beside its meaning.














	 
	quasars
	light year
	black hole
	galaxy
	Milky Way
	gravity
	telescope
















	__________________
	 
	a)
	 
	A broad band of light that looks like a trail of spilled milk in the night sky. It is created by the millions of faint stars that form part of our galaxy.



	__________________
	 
	b)
	 
	A group of stars, star clusters and other matter.



	__________________
	 
	c)
	 
	The distance that a ray of light travels in one year.



	__________________
	 
	d)
	 
	The force of attraction that pulls a smaller object toward a more massive object.



	__________________
	 
	e)
	 
	An invisible area of space that has an enormous pull of gravity.



	__________________
	 
	f)
	 
	Distant and star-like in appearance, these are thought to be the center of ancient galaxies.



	__________________
	 
	g)
	 
	A tool used for seeing objects in space that are far away.
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Quasars








	3.
	Answer each question with a complete sentence.



	 
	a)
	Why do scientists think that the Milky Way may have once been a quasar?



	 
	 
	 



	 
	 
	 



	 
	b)
	Why is it important to study quasars?



	 
	 
	 



	 
	 
	 



	 
	c)
	Where do quasars get their energy?



	 
	 
	 



	 
	 
	 




  Research & Extension  

Make a list of as many “I wonder…” statements as you can about things you still want to know about black holes and quasars. These statements may also be relating to things you still find confusing or don't understand. In this activity, you will be trying to find answers to these questions by visiting a website. Create a table with your question statements on one side and blank boxes for new information you find on the other.

You will need access to the internet for this activity. Visit the Hubble site at

http://hubblesite.org/explore_astronomy/black_holes/index.html

and participate in the program called Black Holes: Gravity's Relentless Pull. This program will give you the opportunity to drive a spacecraft to the outer edges of the universe in order to explore black holes and quasars up close.

As you participate in the program and find answers to your questions, write down the information in the blank boxes. When you are finished, examine how many blank boxes you still have. Are you satisfied with them, or do you want to do more research on this topic?







	Wonder…
	New Information
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Graph It!

HOW MUCH WOULD YOU WEIGH ON THE MOON?



	When you consider the force of gravity with the distance to the center of a planet, you can create equations to figure out how much you would weigh at different places in the universe. What you weigh on Earth is not necessarily what you would weigh on other planets with different gravitational forces. Complete the table below to compare how much you would weigh in the places listed.












	Places in the Universe
	Your weight on Earth (in lbs)
	Math operation
	Your new weight



	Sun
	 
	÷ 0.03
	=



	Mercury
	 
	× 0.4
	=



	Venus
	 
	× 0.9
	=



	Mars
	 
	× 0.4
	=



	Jupiter
	 
	× 2.5
	=



	Saturn
	 
	× 1.1
	=



	Uranus
	 
	× 0.8
	=



	Neptune
	 
	× 1.2
	=



	Pluto
	 
	× 0.01
	=



	Moon
	 
	× 0.17
	=






	An average male African elephant weighs 15,400 lbs. The female weighs 7,900 lbs. If an elephant could choose which planet they would like to give you an elephant-back ride on, which would it be and why?



	If you had to give an elephant a ride, which planet would you prefer to do it on? Why? How much would the elephant weigh there?
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Build It!

PINHOLE GALAXIES


You will use what you know to create a presentation on the different types of galaxies: barred, elliptical, spiral and irregular.

You will need:


•   black construction paper

•   a set of compasses with a sharp point

•   a flashlight (an overhead projector may be used instead)

•   dark projection area












	     Steps     




	 



	STEP ONE:
	Review what you learned about galaxies. Sketch the
four different shapes that galaxies can form.



	STEP TWO:
	Use a pencil to lightly outline one of the shapes on a piece of black construction paper.



	STEP THREE:
	Use the sharp point of a compass to poke holes all over the sketch that you made.



	STEP FOUR:
	Test the size of the holes with the flashlight and make any adjustments needed.



	STEP FIVE:
	Repeat steps 1-4 for all four galaxies shapes.



	STEP SIX:
	Write a brief description of what a galaxy is to present to your class with your pinhole galaxy slides.
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Build It!

MAKE A NEBULA


You need:


•   1 casserole dish (or other clear dish of a similar size)

•   1 pipette

•   1 sheet black construction paper

•   1 bottle clear nail polish

•   newspaper

•   water











	
     Steps     




	STEP ONE:
	Fill the dish halfway with water and soak the paper in it. Make sure the paper is at the bottom of the dish.



	STEP TWO:
	Fill the pipette with polish and place one drop in the center of the dish. Wait for the nebula to form.



	STEP THREE:
	When it forms, wait about 5 seconds for it to harden on the surface of the water.



	STEP FOUR:
	Lift the paper to catch the nebula and wait for it to dry on the paper.



	STEP FIVE:
	Examine the nebula that formed.
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Try It!

A COMPARISON OF THE SUN AND EARTH

In this activity you will gain a better understanding of the size of the Sun compared to the Earth.

You will need:


•     about 125 pennies

•     piece of chalk

•     ball of string

•     ruler or tape measure

•     scissors









	Step One:
	Cut a piece of string 115 cm (46 inches) long.



	Step Two:
	Attach a piece of chalk to the end of the string making the entire length, end-to-end, 105 cm (42 inches).



	Step Three:
	Have a friend hold the end of the string on the ground while you draw a full circle with the chalk at the other end.



	Step Four:
	Draw a chalk line from the center of the circle (where your friend is standing) straight through the middle from one side to the other. This model represents the diameter of the Sun.



	Step Five:
	Place the pennies side-by-side on the chalk line. Then, count the pennies and jot down the number.



	Step Six:
	Now place a single penny next to the Sun. This penny is the entire planet Earth! One penny!



	Step Seven:
	Use your math skills to determine how many times larger the diameter of the Sun is than the diameter of the Earth.
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Crossword








	Word List
Astronomer
Black Hole
Elliptical
Galaxy
Gravity
Interstellar
Light Year
Matter
Milky Way
Nebula
Quasar
Reflection
Satellite
Star
Telescope

	[image: Images]











	
  Across   

1.   An object that you cannot really see in space (2 words)

2.   A force that tries to pull two objects together

4.   An enormous group of star clusters

5.   A ball of hot gas

6.   One of the types of nebulae

8.   The whole universe is made up of these tiny particles

12. The moon is a _____________ of the Earth because it orbits around it

13. The space between stars is called this

15. The name of the galaxy that our solar system rotates across (2 words)


	
  Down   

3.   A scientist who studies the universe

7.   A unit used to measure distance in space (2 words)

9.   The most distant objects in the universe that we can see

10. A cloud of dust and gas

11. A tool used to see objects in space

14. One of the shapes that a galaxy may take
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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.




	universe
	nebula
	quasar
	light year



	interstellar space
	gravitational force
	Milky Way
	atoms



	Big Bang
	astronomer
	hydrogen
	collide



	galaxy
	black hole
	gravity
	 



	mass
	satellite
	matter
	 



	explosion
	theory
	compress
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	[image: Images]
	[image: Images]










	
Comprehension Quiz

   Part A   


	[image: Images]













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



	1.
	The solar system consists of the Sun and everything that orbits it.



	 
	      TRUE
	      FALSE



	2.
	Looking out into the universe is like looking back in time.



	 
	      TRUE
	      FALSE



	3.
	A light year is not quite as long as a year. It is only 300 days.



	 
	      TRUE
	      FALSE



	4.
	A nebula is a cloud of dust and gas in space.



	 
	      TRUE
	      FALSE



	5.
	Gravity is a force that pushes two objects away from each other.



	 
	      TRUE
	      FALSE



	6.
	The Sun is a star in the Milky Way galaxy.



	 
	      TRUE
	      FALSE



	7.
	The force of gravity is so weak near black holes that they are invisible.



	 
	      TRUE
	      FALSE



	8.
	Scientists continue to discover new things about the universe.



	 
	      TRUE
	      FALSE












	    Part B    
	[image: Images]




Sort the words in the Word Bank into logical groups by writing each word into a space that makes the best fit. (e.g. PETS: cat, dog, rabbit)












	1.
	Quasar:
	old
	for
	a)
	________



	2.
	Galaxies:
	elliptical
	barred
	b)
	________
	WORD BANK
distance
spiral
cloud
galaxy
bright
theory




	3.
	Big Bang:
	explosion
	fireball
	c)
	________



	4.
	Light year:
	measure
	travel
	d)
	________



	5.
	Nebula:
	gas
	dust
	e)
	________



	6.
	Milky Way
	Local group
	stars
	f)
	________




SUBTOTAL:   /14
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Comprehension Quiz

    Part C    








	Answer the questions in complete sentences.



	1.
	Outline the most commonly-accepted theory of how the universe began.
	[image: Images]



	 
	 



	 
	 



	 
	 



	2.
	Give two roles that gravity plays in the universe.
	[image: Images]



	 
	 



	 
	 



	 
	 



	3.
	What is the difference between rotate and orbit? Give an example of an object that does each to show your understanding.
	[image: Images]



	 
	 



	 
	 



	 
	 



	4.
	Why can't we see black holes?
	[image: Images]



	 
	 



	 
	 



	 
	 



	5.
	Why is it important to study quasars?
	[image: Images]



	 
	 



	 
	 



	 
	 




SUBTOTAL:   /16
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     1.     

Answers will vary

 

 

     2.     

A) 2

 

B) 5

 

C) 6

 

D) 3

 

E) 1

 

F) 4

 

     3.     

Colored timeline as per instructions

 7 



atoms, sun, solar system, galaxies, universe


	
Answers will vary

 9 



     1.     

b

c

e

a

d

     2.     

a) True

b) False

c) True

 

d) True

 

e) False

     3.     

[image: img]

 

b) enormous
massive
vast

 

c) planets, stars, 
asteroids


	
     4.     

a) it is bigger than we can imagine and continues to expand

 

b) it has cooled off since the Big Bang

 

c) it doesn't orbit the Sun

 

 

 


	
     1.     

Answers will vary

 

     2.     

a) meter/yard

b) minute

 

c) year

 

d) second

 

e) month

 

f) kilometer/mile

     3.     

A) 60

 

B) 1

 

C) 10

 

D) 1

 

E) 100

 12 



universe is too big for any standard unit for measurement we use


	
     1.     

a) [image: Images] C

 

 

 

b) [image: Images] B

 

 

 

c) [image: Images] A

 

 

 

d) [image: Images] D

 

 

 

e) [image: Images] B

 

 

 


	
     2.     

a) it takes to travel

 

b) should give a related measurement to tell

 

c) faster than 5.88 million million miles/year

 

 

 





	 8 

	 10 

	 11 

	 13 

	 14 

	 15 

















	
    1.    

Answers will vary

    2.    

a) emits, emitted, emission

b) collides, collided, collision

c) compresses, compressed, compression

d) reflects, reflected, reflection

e) absorbs, absorbed, absorption

f) expands, expanded, expansion

    3.    

d) verbs

    4.    

 a  collide

 

 

 b  absorb

 

 

 c  expand

 

 

 d  emit

 

 

 e  compress

 

 

 f  reflect


	
Answers will vary

 17 

 

    1.    

a) False

 

 

b) True

 

 

c) True

 

 

d) False

 

 

e) True

    2.    

[image: img]

 

 

b) gas,

 

     dust

 

 

c) compact,

 

    squeeze

    3.    

a) Aborption

b) Reflection

c) Emission

d) Planetary


	
    4.    

a) They can be quite large, spreading across numerous light years.

 

b) Dust and gas get compressed in the cloud and as they are compressed they get very hot. When they are packed and hot enough they can explode creating a new star.

 

c) They have a lot of stuff packed into them. There is so much gas and dust in them they block out all light from behind.


	
    1.    

Answers will vary

    2.    

a) gravity

 

 

b) star

 

 

c) galaxy

 

 

d) solar system

 

 

e) Sun

 

 

f) Milky Way

    3.    

a)

A) star

B) galaxy

C) solar system

 

 

 

b) star, solar system, galaxy

 21 

 

Drawings will vary


	
    1.    

a) spiral

 

b) interstellar

 

c) Local

 

d) Big Bang

 

e) Andromeda

 

 

f) blue

 

 

 

    2.    

a) True

 

 

 

b) False

 

 

 

c) True

 

 

d) True

 

 

 

e) False

 

 

f) True

 

 


	
[image: Images]

    3.    

a) more powerful telescopes being invented or universe continues to expand

 

 

 

 

b) at the ‘edge’ of the universe

 

 

 

 

 

c) space between them





	 16 

	 19 

	 20 

	 22 

	 24 

	 25 
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    1.    

K-W-L Chart

 

 

 

 
    2.    

a) magnets

 

 

b) weightlessness

 

 

c) bigger

 

d) planets

 

 

e) satellite

 

 

f) asteroid

 

 

 

    3.    

a) and b)

 27 

 

Working on completion of K-W-L chart


	
Answers will vary

 29 

 

    1.    

Completed K-W-L chart

    2.    

a) True

 

b) False

 

c) False

 

d) True

 

e) False

 

f) True

 

g) False

 

    3.    

a) Jupiter

 

 

b) Mercury & Mars

 

 

c) Mars

 

 

d) Saturn

 

 

e) 1.0

 

 


	
    4.    

a) The larger planets have more gravitational pull, the smaller planets have less.

 

b) A mountain has more gravitational pull than a house because the more mass (weight) in an object the gravitational pull would be stronger.

 

c) The asteroid belt is held in place because of the strong pull of Jupiter's gravity.


	
    1.    

1. False

 

 

2. False

 

 

3. False

 

 

4. False

 

 

5. True

 

 

 

    2.    

a) miniscule

 

 

b) push

 

 

c) weakness

 

 

d) empty

 

 

e) invisible

 

 

f) massive

 

 

g) slow

 


	
Answers will vary

 

 33 

 

    1.    

a) responses from chart will vary

    2.    

a) [image: Images] C

 

 

 

 

b) [image: Images] D

 

 

 

 

c) [image: Images] C

 

 

 

 

d) [image: Images] A

 

 

 

 

e) [image: Images] B


	
    3.    

a) Because it is packed full of material; it's not empty

 

 

b) By observing the objects that pass by them

 

 

c) Answers will vary





	 28 

	 30 

	 31 

	 32 

	 35 

	 36 















	
    1.    

Responses should show understanding of how the universe began and that looking out is like looking back in time

 

 

 

    2.    

a) eat

 

b) gigantic

 

c) create

 

d) ancient

 

e) far

 

f) power

 

g) border

 

h) catch

 

i) strong

 

j) crash

 

 

    3.    

a, c and e


	
Predictions will vary

 39 

 

    1.    

a) True

 

b) True

 

 

c) False

 

d) False

 

e) False

 

f) True

 

g) True

    2.    

a) Milky Way

 

 

 

b) galaxy

 

c) light year

 

d) gravity

 

 

e) black hole

 

 

f) quasar

 

 

g) telescope


	
    3.    

a) Galaxies seem like burned out quasars

 

 

b) they could teach us about the beginning of time (Big Bang)

 

 

c) from black holes in far away galaxies
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Crossword Puzzle!

[image: Images]
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	 46 
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Word Search Answers

[image: Images]


	
Part A

1) True

 

 

2) True

 

 

3) False

 

 

4) True

 

 

5) False

 

 

6) True

 

 

7) False

 

 

8) True

 

 

Part B

A) bright

B) spiral

C) theory

D) distance

E) cloud

F) galaxy


	
Part C

    1.    

The Big Bang Theory is that the universe fit into a bubble the size of a pinhead. The bubble grew hot and dense, and the pressure built until it exploded into a fireball. As the fireball spread out and cooled, it turned into tiny particles called matter. The Galaxies were formed from that matter.

    2.    

One role of gravity is that it pulls everything towards the Earth and this is how we are able to stay on the Earth as it rotates and not fall off. The other role would be in keeping the planets in orbit around the sun so they do not crash into each other.

    3.    

The planet Earth rotates, meaning it spins in a circle as if it is on an axis. The planets orbit the sun, which means to move around an object in a path.

    4.    

We can't see them because the force of gravity is so strong that not even light can escape making them look just like a “black hole” in the universe.

    5.    

It is important to study Quasars because they teach us about how the universe began.





	 47 
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Sources of Light and the Speed of Light, and finally
to Quasars, the most distant objects in the universe.
Written using simplified language and vocabulary, our
resource presents science concepts in a way that makes
them accessible to students and easier to understand.
Comprised of reading passages, student activities for
before and after reading, hands-on activities, and
mini posters, our resource can be used effectively for
whole-class, small group and independent work.

Inside You'll Find

Teacher Guide
O « Information and tools for the teacher

Student Handout
 Reproducible worksheets and activities

Easy Marking™ Answer Key
 Answers for student activities
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