March 16, 2020
Dear families,
Thank you for your continued support, especially during this time.
We want you to know your children are still our priority.
To help your child keep up with his or her education, we have compiled a packet of academic work.
These assignments are targeted for most important 5th grade standards. We are not giving boring
worksheets, we are providing learning opportunities. Please encourage your child to take his or her time
and devote careful effort.
Following are a list of websites that also offer meaningful learning opportunities for your child.
www.shcolastic.com/learnathome
https://www.k5learning.com/
https://www.curriculumassociates.com/supporting-students-away-from-school/online-instruction-familyguidance
https://kids.nationalgeographic.com/
https://www.nasa.gov/kidsclub/index.html

If you have questions regarding these academic packets, please email your child’s homeroom teacher.
iMontes-Sosa@riverside.k12.az.us
pfioravante@riverside.k12.az.us
kperez@riverside.k12.az.us
Thank you again,
Your Kings Ridge 5th grade team

Partial Eclipse

Partial Eclipse
by Alizah Salario

Marcus tilted the telescope toward the sky. He was excited to watch the sun. He remembered
that it is dangerous to look at the sun with the naked eye because it can damage unprotected
eyes. So he placed a special glass filter on the front end of the telescope that would protect
his eyes from the sun's rays. Then he carefully looked through the eyepiece and adjusted the
focus so that the sun was smack in the middle of the lens. The first solar eclipse in years was
about to darken the skies of Bloomfield, in the middle of a sunny Saturday afternoon, and
Marcus wasn't going to miss it for the world.
He'd firmly planted the telescope tripod in the earth a few yards from the edge of the baseball
diamond, not far from where his high school's junior varsity team was warming up for a game.
Technically he was in the outfield, but the grass became wet and mushy further out in the
park. Severe thunderstorms had nearly flooded every basement in town that week, but
thankfully the sun came out again on the day of the eclipse.
A few geese had migrated from a nearby pond and squatted at the edge of the field. They
flapped restlessly. Marcus knew animals had a sixth sense about nature's movements and
wondered whether the geese were aware the sun would soon be stamped out from the sky.
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As the JV players tossed pitches back and forth and practiced sliding into first base, Marcus
did his best to ignore them. Yet he couldn't help but watch as they torqued their pitching arms
back and let the balls go whizzing forth, then land softly in the cushion of a catcher's mitt. So
what if he hadn't made the baseball team? Anyone could swing a bat, but not everyone could
stare at the heavens and decipher the movement of planets. Thanks to his geometry teacher,
Marcus finally felt like he was better at something than everyone else.
He thought back to Thursday's geometry class, when Mr. Baker had turned the lesson into an
impromptu astronomy lecture. He'd even brought in an old telescope and was explaining the
power of its usage.
"Eclipses are all about parabolas and angles," he'd explained. Half the class yawned as Mr.
Baker waxed on about the elliptical shape of Earth's orbit and the penumbra and umbraconcentric circles of dark shadows created by an eclipse. Even though they'd had an official
astronomy unit in fifth grade, by high school, most of his peers couldn't even recall what a
solar eclipse was. That's when Marcus got annoyed. He raised his hand but spoke without
being called on.
"Don't you remember? It's when the moon passes between the sun and Earth. So the moon
blocks the sun, which means that light can't get to Earth, so a certain area of the earth will get
dark as night in the middle of the day. Well, in this case only semi-dark. It's a partial eclipse,"
he said knowingly.
Taylor, the girl sitting in front of him, turned around and gave him a dirty look.
"What's your problem?" he whispered to her under his breath. He didn't know why he said it.
He was secretly glad she even looked at him.
Marcus didn't understand why people seemed to find him annoying because he was smart.
He wasn't trying to show off or anything. He was genuinely interested in learning just about
everything, which was why he'd spend his lunch period talking to Mr. Baker.
"I'm glad at least one of my students takes an interest in the finer points of geometry-no pun
intended," said Mr. Baker. "Marcus, if you promise to be careful, I'll let you borrow the
telescope this weekend. I'll also lend you a special glass filter so that you can look at the sun
safely. An eclipse is an incredible sight with this level of magnification."
For once, Marcus didn't have anything to say-besides thank you. He nodded heartily and
watched as Mr. Baker pulled the tripod out from behind his desk. Even though there was a
box for the telescope, Marcus wrapped the delicate instrument in his hooded sweatshirt and
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held it protectively to his chest. He felt like he was harboring an important secret.
When he walked out of the classroom, Taylor was standing by the lockers, staring off into
space. Her music was playing so loudly that he could hear it pulsing from her ear buds.
"What's in your sweatshirt?" she asked suspiciously, as she took out her headphones.
Marcus felt his cheeks grow warm. He probably did look ridiculous, cradling a telescope like a
newborn.
"It's nothing. Just something that Mr. Baker let me take home."
"It's not that telescope, is it?" she asked.
Marcus nodded meekly.
"That's cool," she said. "But you know there's a smartphone app that calculates the
circumference of both solar and lunar eclipses, right?"
"No," thought Marcus. He didn't know. He didn't have a smartphone.
"Who cares?" he told Taylor. His words came out harsher than he'd intended. Taylor put her
ear buds back in her ears.
"I'm going to ignore you now," she said matter-of-factly.
Marcus thought back to the moment by the lockers as he stood in the field and began the fiveminute-countdown until the eclipse. He wished, for a moment, that Taylor was there with him.
An eclipse seemed so momentous, so awe-inspiring, it seemed a shame not to have anyone
to share the experience with. No one else seemed to think it was anything more than a
distraction. He glanced at the bleachers filling with parents and younger siblings, fans and
groupies, all bubbling with anticipation for the big game. Marcus pushed the thought out of his
head and checked the time on his boring old phone. Two minutes left.
"Attention in the outfield!" Coach Bernardi's booming voice echoed through a loudspeaker,
and jolted Marcus out of his reverie.
Bernardi was waving his arms wildly above his head, trying to get his team members to pay
attention.
"Due to a solar eclipse, the game will be delayed approximately 30 minutes. I repeat: the JV
baseball game will be delayed 30 minutes due to a solar eclipse."
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The team stopped for moment, collectively shrugged, and then returned to whatever they'd
been doing before.
Marcus was so distracted he hardly realized the eclipse had begun. He snapped back to the
filtered telescope to watch the moon inch its way in front of the sun, making the sun look like a
crescent.
As soon as he looked at the sky up-close through the telescope, the world around him went
quiet. The moon crept on, covering a quarter and then nearly half of the sun. In mere minutes,
the sky darkened. The sudden change felt odd and eerie, like a celestial power was using a
remote control to shift the moon across the sky. But Marcus wasn't scared. He felt excitement
surge through him, right down to his toes. "This is what I've been waiting for," he thought.
Marcus hardly blinked. He felt instantly transported high up into the heavens, floating across
the clouds. The remaining crescent of sun was blazing while the moon seemed to be moving
faster and faster. Then the darkness of the moon appeared closer and closer. Closer and
closer until Marcus realized he was no longer looking at the moon, but something else fastmoving and round. He heard a startling crack. The telescope jolted and the eyepiece pressed
hard against his socket. Marcus fell backwards onto his behind.
It was over before he realized what had happened. Marcus scrambled to his feet and held
tightly to the tripod. When he looked through the eyepiece again, he only saw jagged shards.
The lens was broken. Marcus began combing through the grass, searching frantically for
whatever pieces of glass he could recover. That's when he came across the baseball.
"How could you do this to me?" he yelled at no one in particular. He grabbed the baseball and
slammed it into the earth. What idiot had thrown a baseball at him? Then he picked up the
ball again and headed toward the diamond. By that point, Marcus had all but forgotten about
the eclipse.
His stomach lurched as he thought about telling Mr. Baker what had happened. Sure, it wasn't
his fault, but he had positioned the telescope just so. He'd set up in a baseball field and been
so focused he failed to notice an object heading toward him, even as he looked right at it. He
should've been quicker, faster, and better. But he wasn't skilled enough to make the team,
and he certainly wasn't fast enough to avoid the assault.
As Marcus stepped onto the baseball field, he realized he was the only one moving. Fans and
players all stood still as statues. They were crowding around another filtered telescope that a
parent brought to watch the eclipse. Each person was trying to get a chance to look through
the telescope. There was still a sliver of sunshine remaining, but to Marcus, the moment felt
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like the depths of night.
Marcus squeezed the baseball in his hand and lifted it above his shoulder. It didn't matter
whom he threw it at. He just needed a target, someone who"Hey man, you okay?" Marcus hardly noticed the first baseman jogging toward him. "Did I do
that? Did we?" he asked, looking at the telescope by Marcus. "Bummer."
"Well, I certainly didn't do it myself," said Marcus.
"It...uh...was an accident. I guess we kind of weren't paying enough attention, with the
eclipse happening and all. It's pretty awesome, isn't it?"
With that, they both joined the crowd, wanting their own chance to see the eclipse. Marcus
softened. He was tired of getting wrapped up in petty problems when there were plenty of
things in life that were far more important. He knew accidents happened. So much was
beyond his control.
"Yeah," he said to the first baseman. "The eclipse is unbelievable."
As the moon blanketed the sun, Marcus's chance came up to look through the telescope, but
he let the first baseman look through it first. And then, minutes later, everyone looked on as
the moon moved past, letting the Saturday afternoon sun shine bright, once again.
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Field Trip
by Aditi Sriram

Jeremy couldn't believe his luck. The morning of his 6th grade field trip to the Rose Center for
Earth and Space at the Museum of Natural History, he fell ill. "This can't be," he thought.
"Science is my favorite subject, and I'm not going to be able to go to the Museum with Mr.
Connolly and my friends?" He pleaded with his parents to let him go to school anyway, but
they were firm in their refusal. "The sooner you rest at home, the sooner you'll get better," his
mother said. "Don't be so hard on yourself, champ," his father said. "We can always go
another time."
"I won't be with Mr. Connolly and my science class if I go another time," Jeremy protested. "It
won't be the same."
"It won't be the same if you're feeling ill at the museum either," his mother said, trying to
reason with him. "Now take this medicine and go lie back down."
Jeremy closed his eyes as he swallowed the white tablet with a gulp of water. "What if I feel
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better before the field trip begins?"
"We'll decide then," his mother said, while his father nodded.
Jeremy returned to his bed, fuming. Even though it was sunny outside, he felt a black cloud
hovering over his head, threatening stormy weather inside his brain and making him angry.
But soon after he lay in bed, the medicine his mother had given him began working, and he
fell asleep almost right away.
When Jeremy awoke, his room was bathed in darkness. Outside his window it was dark, too.
What time was it? Had he slept through the day? Was it the next day? Was it the middle of
the night? Jeremy was completely confused. "Mom!" he called out.
Jeremy's dad walked into his room with a smile on his face, and wearing his hiking shoes.
"Champ! You're awake," he said.
"What time is it? Did I miss everything?"
Jeremy's dad put a hand on his forehead and checked for a temperature. Nothing. "Not at all,
in fact, you're just in time for your field trip. If you're feeling better, that is."
Jeremy jumped out of bed, stretched, and did a little dance. His energy was back. "I'm feeling
fine," he said.
"Great. Now put on a sweater and lace up your shoes and follow me."
Jeremy checked the time as he was getting dressed. 8:05 p.m. It didn't make any sense.
Where could he possibly be going with his father so late in the day? Surely the museum was
closed, and Mr. Connolly had gone home. But Jeremy didn't slow down. He dressed and met
his father in the living room, where he was sitting with a man he had never met before, and a
peanut butter and jelly sandwich, his favorite.
"I have a surprise for you," his father said. "Jeremy, meet Professor Helfand. He is a professor
of astronomy at Columbia University, where they have an observatory. Do you know what an
observatory is?"
Jeremy nodded. "Mr. Connolly described them to us in class when we began the chapter on
planetary science. It's a viewing tower from where you can observe the planets and galaxies
through high-powered telescopes, track their movements, and study their behavior." Jeremy
was talking so fast, he could barely chew on his sandwich.
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"That's absolutely right," Professor Helfand said, impressed. "And because you missed your
field trip this morning, we're going to pay a little visit to the observatory tonight so that you can
have a field trip of your own."
Jeremy couldn't believe his ears. "I'm ready!" he shouted at his dad.
"Not so fast, champ. Finish your sandwich, and then we'll go. You haven't eaten anything all
day, remember?"
"I can't believe I slept all day-but this is the best night of my life!" Jeremy said with a laugh.
Jeremy, his dad, and Professor Helfand took the subway to Columbia University, where they
walked to the Physics Building and took the elevator to the top floor. There were many rooms
with all kinds of computers, some big and others small, some that looked like really old
machines and others that looked brand new. Most had notebooks next to them, which were
filled with charts, numbers, even little drawings of orbits. Professor Helfand explained that
each computer was connected to a specific telescope, and that there was one person in
charge of each telescope, and observing the movement of one planet, or star.
Jeremy noticed that some of the charts showed patterns: numbers that repeated, timings
separated by exactly one hour. The professor showed him that the repeating numbers were
distances between planets, or between planets and their moons, or distances between stars,
and showed him how the orbits of these planetary bodies created patterns of collective
behavior. "Because of gravitational forces," he said, "the planets and their moons have fixed
orbits, and so they end up being the same distance from each other every so often. Once we
have enough of these numbers written down, and have been tracking these planets'
trajectories for enough time, we can create models that predict where these planets, and their
moons, are going to be one month from now, or one year from now-how far from each other,
how far from planet Earth, our moon and our sun."
"I keep forgetting that there is more than one sun in the universe," Jeremy said after a pause.
"How many suns are there?"
"That's a great question, and not one that we have the answer to," Professor Helfand replied.
"What we know so far is that planet Earth, and the seven other planets in our solar system,
are part of the Milky Way galaxy, which is one of many galaxies in the universe. The farther
we can see with our telescopes, and the more patterns and behaviors we can predict and
detect of all the celestial bodies we know so far, the more galaxies we can discover, and the
more suns we can identify. But it's going to take a lot of work to get there."
ReadWorks.org · © 2013 ReadWorks®, Inc. All rights reserved.

Field Trip

"How exciting," Jeremy said, marveling at the possibilities of discovery in front of them.
Jeremy's father called Jeremy over to the central observation deck, where an enormous
telescope had been set up and positioned on a specific constellation in the sky. "Can you
identify it?" his father asked him.
"I think so. The Big Dipper?"
"Absolutely right!" Professor Helfand said. "It's part of one of the brightest constellations we
can see, called Ursa Major. Here's a little trick about Ursa Major and the North Star. See the
two stars on the extreme right, at the bottom of the constellation?"
Jeremy looked carefully into the telescope and trained his eyes slowly to the right, where the
handle of Big Dipper sank downwards and turned into a trapezoid. "Yes, I see the base of the
constellation," he said.
"Perfect. Now, imagine a line connecting those two stars-they're called Merak and Dubheand extend it all the way up into the top of the lens."
Jeremy imagined a bright white line connecting the two stars, and stretching past them. It felt
like he was connecting the dots in an art book from 2nd grade, only this was way cooler. "O-ka-y,' he said slowly. He could feel his father's hands on his shoulders, keeping him steady.
"What do you see, champ?" his father asked.
Jeremy stared into the lens, trying to stay focused. "Oh!" he shouted. "I think I see another
star, but it looks bigger than all the others! Is it really a star?" Jeremy squirmed with
excitement.
"Well done," Professor Helfand said. "You just located the North Star in our humongous sky.
You know, Jeremy, maybe when you're older, you can join our team and help us look for more
constellations and galaxies in the sky. There's so much out there that we have no idea about.
Would you be interested?"
Jeremy thought about Mr. Connolly and his friends walking around the Rose Center and
playing with the kiddie exhibits, while he stood here at the top of the world, looking deep into
the sky. "I can't wait," he said, with a smile on his face as bright as a hundred suns.
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Astronomy - Paired Text Questions
Partial Eclipse · Field Trip

Name: ___________________________________ Date: _______________

Use the article "Field Trip" to answer questions 1 to 2.
1. What is one fact Jeremy learns about Ursa Major when he is at the observatory?

2. Astronomy is the scientific study of stars, planets, and other objects in outer space.
How does the story teach the reader about astronomy?

Use the article "Partial Eclipse" to answer questions 3 to 4.
3. What does Marcus see the moon do as he watches the solar eclipse through the
telescope?
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4. How does the story teach the reader about what happens during a solar eclipse?

Use the articles "Field Trip" and "Partial Eclipse" to answer questions 5 to 6.
5. Compare the ways that the two stories teach the reader about astronomy. Support
your answer using details from both stories.

6. Contrast the ways that the two stories teach the reader about astronomy. Support
your answer using details from both stories.
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Stargazing
by ReadWorks

After the sun sets, take a look at the night sky. On a clear night, you'll be able to see stars
scattered across the black expanse that we call our universe. If you're lucky, you might be
able to spot some stars that look bigger than others-they shine brighter and attract our
attention more than their smaller neighbors do. You might wonder: why are some stars
brighter than others?
After much observation, scientists discovered the way stars appear to us depends on more
than their actual size-it's also about how far they are from us. Therefore, the farther a star is
from Earth, the smaller it will appear to us. The closer it is, the bigger it will look.
Try to think of the biggest star you've seen in the sky. An easy one, right? The sun! That's
because the sun is closest to us compared to all other stars, located at just a short 150 million
kilometers from Earth.
The next one? That's a tougher question. Many people answer Alpha Centauri, but some
don't know that it's actually a cluster of three stars-Alpha Centauri A, Alpha Centauri B, and
Proxima Centauri. Proxima Centauri is 4.24 light-years away and closest to our sun. A lightyear is the distance that light travels in one year. We use this measurement because light is
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the only thing in the universe that maintains a constant speed. However, even though
Proxima Centauri is the closest star to the earth after the sun, you can only see it with a very
powerful telescope. That doesn't make sense-didn't we just say that closer stars appear
larger and more visible?
Well, Proxima Centauri is what we call a red dwarf. Red dwarf stars are very small, typically
having less than half the mass of the sun. That means they generate less energy than the
sun. Most stars burn hydrogen for fuel. Similar to the way a car uses gas for power, a star
uses hydrogen for energy. Red dwarfs burn hydrogen very slowly, which means they generate
little light compared to stars like the sun.
Proxima Centauri is the closest star after the sun, but that doesn't necessarily mean it's what
we consider close in our minds. To completely understand how far away this star is, let's think
about traveling 4.24 light-years away. NASA has built one of the fastest spacecrafts in
existence, called New Horizons, which travels at about 60,000 kilometers per hour. Even at
this speed, it would take the spacecraft 78,000 years to reach Proxima Centauri from Earth.
Sadly, the first few closest stars are not visible to the naked eye at night, which means we
can't see them while we're stargazing from our homes or backyards. The closest star we can
see at night is called Sirius, or the Dog Star. While Proxima Centauri is only 4.24 light-years
away, Sirius is 8.6 light-years away. However, since Sirius is so large (almost twice the size of
the sun), we can see it in the night sky.
So go outside and see what you can find up there!
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The Brightest Sky
by Aditi Sriram

Emine had grown up in New York City and thought she could handle anything. No street was
too crowded, no skyline too bright, and no parade too loud. She owned the city, and she was
in command. The city was a part of her.
Or so she thought. When Emine traveled to Cairo for a two-week vacation, she wasn't
prepared for what happened the moment she stepped off the plane. The heat hit her like a
slap on the face. The dust found her eyes and nose immediately, and clogged them. Taxi
drivers at the airport clamored for her attention, shouting and barking at her and each other in
Arabic, trying to convince her to come with them. "Best price," they insisted in thick accents,
looking at her eagerly. "For you-best price."
But Emine was determined to adapt to the city's frenetic energy. On her first evening in Cairo,
she took a stroll from her hotel to the banks of the Nile, and watched the boats bobbing lazily
on the water. Away from the traffic, people strolled and laughed quietly; the palm trees
whispered in the wind, and Emine felt calmer. She watched the sun set, a deep red orb that
sank into the clouds and then disappeared behind distant minarets, casting the evening in
meditative hues of pink and purple. Emine relished the sight; it was nearly impossible to
witness such a sight in New York City.
After a week of sightseeing in and around Cairo, Emine felt like she had a handle on the city.
She knew all the second-hand bookshops and the metro. She had sugary crepes for
breakfast. She listened to the calls to prayer from the many mosques. She could count up to
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ten in Arabic, which made bargaining and ordering food a little easier. And she could
recognize the stray cats that lazed outside her hotel. It was time for something new, Emine
thought. A tour operator down the street had approached her a few times, advertising all kinds
of trips on the Nile, to the Pyramids, and into the Black and White Deserts. The last adventure
had caught her eye ever since she saw the pictures in the brochure, and Emine decided she
would do it before her trip was up.
The following week, Emine joined two South Korean tourists and a friendly Bedouin guide,
and together they drove 250 kilometers into the deserts. The Black Desert contained black
volcanic rocks, whereas the White Desert contained white chalk rocks. The setting sun set the
sky on fire, which she was used to, but what came next startled her completely: stars! Stars
everywhere, and not at all like the few stars she could see in the New York City sky! These
stars twinkled and nearly danced above her. Every few minutes, a shooting star whizzed by.
Her guide explained they were deep enough in the desert that no manmade light could
interfere with the natural light in the sky. Compared to New York City's skyline, there was
absolutely no electricity around her for miles. As a result, it looked like millions of people were
taking pictures from the sky-each star a camera flash. Some stars shone more steadily than
others, and the guide told her those were planets. He took out a high-powered telescope,
through which Emine could see Saturn and its rings. She was amazed at how rapidly it moved
from the field of view in the eyepiece of the telescope, because it was orbiting the sun so
quickly. Emine fell asleep counting not sheep, not stars, but shooting stars. She had easily
seen ten that night-more than she had ever seen before in her life.
In the morning, Emine was up early to watch the sun rise. The red ball was bigger than she
had ever imagined, and Emine understood that, compared to the stars she had seen the night
before, it was so much closer to planet Earth. Even as the sun rose higher in the sky, she
could make out other stars twinkling faintly in the fresh morning sky and knew she would
remember that sunrise forever.
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Appearance of Stars - Paired Text Questions
Stargazing · The Brightest Sky

Name: ___________________________________ Date: _______________

Use the article "Stargazing" to answer questions 1 to 2.
1. Of all the stars in the sky, the one that looks the biggest from Earth is the sun. Why
does the sun appear to be bigger than other stars?

2. Explain how the distance between a star and Earth affects how big the star looks
from Earth. Support your answer with information from the article.

Use the article "The Brightest Sky" to answer questions 3 to 7.
3. Emine travels to Cairo on vacation. While there, where does she drive with two South
Korean tourists and a Bedouin guide?
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4. Read these sentences from "The Brightest Sky" about Emine waking up in the
desert.
"In the morning, Emine was up early to watch the sun rise. The red ball was bigger than
she had ever imagined, and Emine understood that, compared to the stars she had
seen the night before, it was so much closer to planet Earth."
Why is Emine up early?

5. What is the size of the "red ball"?

6. What is the "red ball" compared to?
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7. What is much closer to Earth than the stars Emine saw the night before?

Use the articles "The Brightest Sky" and "Stargazing" to answer question 8.
8. Think back to what you learned from "Stargazing" about the size of the sun and its
distance from Earth. Then reread the sentences above from "The Brightest Sky." Pay
special attention to how the sentences describe the "red ball" that Emine sees. What
might the "red ball" be? Support your answer with evidence from both "Stargazing" and
"The Brightest Sky."
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The capsule began to vibrate. Eva tried to distract herself. She studied the panel in front of
her-with its red-lit numbers and many gauges. She looked out the window, taking her last
peek at Earth. On her left sat her mother, who, like her, was wearing a pillowy-looking space
suit. On her right was her brother, and to his right, their father. The newspapers had called
them "pioneers," but Eva felt more like a guinea pig.
The noise was almost unbearable as the ship lifted off. In just minutes, Earth was far below
them as they sped toward deep space. She had expected it to be dark, like night. But space
was brightly lit. It reminded her of a birthday cake, with stars flickering like candles.
She remembered their house. It was like all the other houses in the neighborhood. She
remembered the day that the dome was placed over her sector of town. The grownups had
said that the dome would protect them. That was just four years ago. Now she and her family
were headed to a space station, thousands of miles away from the world she knew. The
grownups said that this would be safe, but she didn't really believe them anymore.
Her mother and her brother had both been excited when the family was chosen to migrate.
She was more like her father; she liked things to stay the way they had always been. She
didn't want to be part of this great experiment. As she took her last look down at Earth, she
understood for the first time that her planet really was a small place. Space was huge. She
was determined to find her place in it.
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ReadWorks Vocabulary - migrate

migrate mi·grate
Advanced Definition
intransitive verb
1. to move from one region into another.

Their ancestors had migrated from the east, finally settling in this small western
mining town.
2. to change habitat or location periodically as in response to changes in climate or employment
opportunities.

Geese migrate to the south when the weather gets cold.
The pickers migrate north to work in the orchards during the harvest season.

Spanish cognate
migrar/emigrar: The Spanish word migrar/emigrar means migrate.

These are some examples of how the word or forms of the word are used:
1. Animals that migrate to islands often develop unusual traits, or characteristics.
2. Some birds migrate. Some birds, like seagulls, leave cold places and travel to warm places.
3. Some animals migrate when winter comes. Animals that migrate go from colder places to
warmer places.
4. Those birds migrated between Canada and Texas. The Canadian and United States
governments have protected these birds to help save them.
5. Her mother and her brother had both been excited when the family was chosen to migrate.
She was more like her father; she liked things to stay the way they had always been.
6. When temperatures finally stabilized and conditions improved, Fagan says, "[Homo sapiens]
possessed all the awesome mental abilities of modern humanity."Outfitted with those abilities,
humans eventually migrated out of Africa into Europe. There they discovered they were not
alone.
7. Most anthropologists who study pre-Columbian cultures believe that the ancestors of modern
Native American peoples migrated from Asia, across the Bering Strait, and south through what
is present day Alaska, Yukon, and British Columbia. This was possible because sea levels had
dropped around 300 feet during the Ice Age, between 12,000 and 60,000 years ago.
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ReadWorks Vocabulary - unbearable

unbearable un·bear·a·ble
Advanced Definition
adjective
1. impossible to bear or endure; intolerable.

These are some examples of how the word or forms of the word are used:
1. The wicked heat, the ear-pounding noise, the stinging air - the assault on Ken Sims's senses
was almost unbearable.
2. He felt imprisoned at a desk for eight hours a day, fighting the unbearable urge to burst into
action and buzz around the room.
3. The noise was almost unbearable as the ship lifted off. In just minutes, Earth was far below
them as they sped toward deep space.
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Place in Space - Predicting Questions

Name: ___________________________________ Date: _______________

1. Why is it going to matter in the story that space is brightly lit?
A. An explosion might force the ship out of orbit.
B. Eva will be able to see what's happening.
C. They are getting too close to the heat of the sun.
D. It might all of a sudden become pitch-black.

2. It is implied that where they're going might
A. be safer than anywhere they've ever lived.
B. have its own problems.
C. be over-crowded like earth.
D. be another space vehicle.

3. Eva's character is shown by the fact that she
A. is impatient to get to a new place.
B. is glad to have been chosen for the experiment.
C. is courageous in the face of uncertainty.
D. grimly accepts her fate.

4. If life at the new space station turns out to be similar to life on Earth, the family
member(s) who might be most happy about that is/are
A. Eva's mother and brother.
B. Eva's father and brother.
C. Eva's mother only.
D. Eva and her father.
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5. What do you think could have happened to Earth to force some of the population to
migrate off the planet?
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The Wonders of Flight
by ReadWorks

Maria gripped the handles of the airplane seat and squeezed her eyes shut. Engines fired up one by
one, and the inside of the cabin soon filled with their powerful roar. Maria had put in earplugs to block
out the noise, but some of it crept in anyway. She could sense the plane preparing for takeoff. Her
mother, who sat next to her, reached out to stroke her hand, but she shook off this comforting touch.
Maria did not want anyone, not even her own mother, to know just how terrified she was. Across the
aisle, her older brother Luis sat with his arms loose and relaxed in his lap. He chatted with their father
about the hot springs and majestic mountains they were going to see in Montana, where they were
headed on vacation. Luis showed no signs of fear. Maria felt a sharp pang of jealousy at her brother's
courage.
Wheels turned with greater and greater speed. Wind rushed over the frame of the plane and added to
the deafening noise. Suddenly, with a jolt that made her stomach lurch, they were in the air. Beads of
cold sweat trickled down Maria's neck. All she wanted was to be back on solid ground. She hated the
idea of being trapped in a flimsy aluminum and plastic tube, hurtling at 500 miles an hour through the
skies. Every time she had flown on an airplane in the past, she had remained frozen in her seat for
the entire flight, trembling and praying for a safe landing. This time, on her fourth trip, she had
promised herself she would overcome this crippling fear. Instead of pulling down the window shade
next to her, as she always did, she kept it open. Now she peered out the window cautiously, and
couldn't help but marvel at the receding landscape of New York City below her: the neat rows of
apartment buildings, trees and skyscrapers that now seemed small enough to pluck with her fingers.
Puffy white clouds drew closer and soon moved right through the airplane wing. Then Maria noticed
the wing flapping like a fragile leaf in a strong gust of wind. She closed her eyes again.
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"We have now reached cruising altitude," said the pilot. "You may remove your seatbelts." Maria
stayed put but ventured another glance out the window. It had been raining all night but seemed as
though the sun would shine today. The sky now appeared as a beguiling mix of dark rainclouds and
bright yellow light and little pockets of sky blue. Maria gazed in wonder at this close-up view of the
skies. After a few moments, she saw what seemed to be a rainbow poking out of a cloud. As the
plane moved along she could see it more clearly. It was the most beautiful rainbow she had ever
seen. Its colors were vibrant and sharp, and it was in the shape of a full circle instead of the usual
semicircle. For a minute she thought she was imagining this magnificent rainbow, but it did not go
away when she blinked her eyes a few times. Forgetting her fears altogether, she exclaimed, "Look,
Luis! Mom! Dad! A rainbow!" Luis and her parents got out of their seats and huddled around her
window to take a look.
"I have never seen anything like it in my forty-two years on this planet!" said her father. "A circular
rainbow!"
"Well spotted, Maria!" said her mother.
Luis looked at her with a bit of envy for having made such an interesting discovery. But eventually, he
too complimented Maria for finding the rainbow. "Very cool," he said, appreciating the sight.
Everyone else on the plane started to wonder what the buzz was about, and soon other passengers
and even flight attendants wandered over to Maria's side of the plane to gaze at the unusual rainbow.
Maria's fears of flying seemed to have vanished. She snapped off her seatbelt and stood up. "Does
anybody know why it is a full circle?" she asked. "And why does a rainbow even appear? I've never
quite understood it."
A slim young woman wearing wire-rimmed glasses happened to be sitting behind Maria. "That's a
very good question, young lady," she said. "I'm Laura," she said, holding out her hand. "I'm a
physicist, and I study the way light travels from stars like the sun. Would you like me to explain to you
a bit more about rainbows?"
"Yes," said Maria, nodding excitedly. She had just finished snapping pictures of the rainbow with her
smartphone. "I know it has something to do with the way sunlight hits water particles in the air, right?"
"Yes," said Laura, "That's exactly right. You only get a rainbow when sunlight hits fine particles of
water-mist or fog, or even falling raindrops. Normally we only see sunlight as bright white or yellow
in color, but when a ray of sunlight hits a water droplet suspended in the air, the sunray bends its
path, bouncing off the water droplet in a completely different direction. As it bounces off, the sunray
gets split up into all the different wavelengths of light that it is composed of: red, orange, yellow,
green, blue, indigo, and violet. That's when we see a rainbow."
"Interesting," said Maria. "But why doesn't sunlight form rainbows when it hits other particles, like
human bodies for instance?"
"Because sunlight, like all light, normally travels in straight lines, even when it comes into contact with
other substances like human flesh, or a tree, or a piece of wood. Only when it hits water or some
other transparent material, like glass, does the sunray bend. And only when it hits water does it bend
in such a way that it gets broken up into all of its wavelengths of color, forming a rainbow."
Maria stared at Laura in awe. It was amazing that she knew how to explain the science behind that
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beautiful sight out the window. A group of people now huddled around Laura as she explained things.
"What I really want to know is," said Luis. "Why this rainbow is a circle? Can we get to that part now?"
"Yes, of course," said Laura, with a twinkle in her eye. "That's easy to explain. Normally we view
rainbows from the ground, and the surface of the earth breaks up the rainbow and stops us from
seeing it as a whole. From high up in the air we can see the full effect because there is no land mass
blocking off the other half of it. Maria was very, very lucky to have spotted a rainbow from an airplane
window. It's rare to see a full circle rainbow, and we might not have another chance for the rest of our
lives. She's made this a flight to remember for all of us."
Everyone on the plane erupted into applause. "Well done, young lady!" said an old man, patting her
on the back before pulling out his camera to take photos.
After a few more minutes the rainbow drifted out of view, but the joy of discovering it stayed with
Maria for the rest of her flight. Now she would have a great story to tell her friends when she got
home. Even when the plane hit a patch of turbulence and jolted around a bit in the air, Maria did not
feel as afraid as she had before. She now appreciated that the airplane was a marvelous invention
that had allowed her to see something rare and beautiful, something that she would never have seen
on solid ground. When the plane touched down in Montana, she knew that thanks to the special
rainbow she had been so lucky to see, she had solved her fears of flying.
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The Wonders of Flight - Comprehension Questions

Name: ___________________________________ Date: _______________

1. Where does this story take place?
A. Montana
B. New York City
C. on an airplane
D. in a helicopter

2. What main problem does Maria face?
A. She does not want to go on vacation.
B. She is afraid of flying.
C. She does not like her brother.
D. She has never seen a rainbow.

3. Maria is trying to get over her fear of flying. Which details from the text support this
statement?
A. Maria keeps her window shade open instead of closing it like she usually does.
B. Maria stays in her seat with her seatbelt fastened.
C. Maria wears earplugs to block out the noise.
D. Maria spots a rainbow.

4. How does Maria feel about discovering the rare circular rainbow?
A. bored and uninterested
B. jealous and annoyed
C. scared and doubtful
D. happy and excited

5. What is this passage mostly about?
A. Maria's family vacation to Montana
B. the beautiful mountains and hot springs of Montana
C. how a rainbow helps Maria overcome her fear of flying
D. the scientific study of light waves

ReadWorks.org · © 2020 ReadWorks®, Inc. All rights reserved.

The Wonders of Flight - Comprehension Questions

6. Read the following sentences: "It had been raining all night but seemed as though the
sun would shine today. The sky now appeared as a beguiling mix of dark rainclouds
and bright yellow light and little pockets of sky blue. Maria gazed in wonder at this
close-up view of the skies."
What does "beguiling" mean?
A. fascinating or attractive
B. ugly or uninteresting
C. bright or colorful
D. strange or mysterious

7. Choose the answer that best completes the sentence below.
Rainbows are usually shaped like a semicircle, _______ the rainbow Maria saw in the
sky was a full circle.
A. thus
B. also
C. finally
D. but

8. How are rainbows formed?
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9. Why does Laura the physicist say that Maria "made this a flight to remember"?

10. How did Maria's attitude towards flying and airplanes change throughout the course
of the story? What caused this change?
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NASA
Scientists have determined that the number of visible stars in the universe is 70 sextillion.

Have you ever gazed at the night sky and guessed that it held thousands of stars? Well, think again!
Scientists have determined that the number of visible stars in the universe is 70 sextillion. (That's 7
followed by 21 zeros!) According to scientists, there are ten times more stars in the universe than
grains of sand on all the deserts and beaches in the world.
Luckily for the scientists, they did not have to count each star. They used powerful telescopes to
count the stars located in one section of sky. A telescope is a device used to observe distant objects.
The scientists then estimated the number of sections of sky in the entire universe and multiplied that
number by the number of stars in the counted section.
The study found seven times more stars than had been calculated previously. "Even for an
astronomer used to dealing in monster numbers, this is mind-boggling," said one scientist.
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Seeing Stars - Comprehension Questions

Name: ___________________________________ Date: _______________

1. What did scientists recently determine?
A. Scientists recently determined that the number of visible stars in the universe is 70
sextillion.
B. Scientists recently determined the number of grains of sand on all the deserts and
beaches in the world.
C. Scientists recently determined the number of visible moons in the universe.
D. Scientists recently determined that they had overestimated the number of visible stars
in the universe.

2. The text describes the process by which scientists counted the visible stars in the
universe. What was the first step in that process?
A. Scientists estimated the number of sections of sky in the entire universe.
B. Scientists multiplied the number of sections of sky in the universe by the number of
stars in one of those sections.
C. Scientists counted each star one by one.
D. Scientists used telescopes to count the stars in one section of the sky.

3. Read these sentences from the text.
"According to scientists, there are ten times more stars in the universe than grains of
sand on all the deserts and beaches in the world.
Luckily for the scientists, they did not have to count each star. They used powerful
telescopes to count the stars located in one section of sky. A telescope is a device used
to observe distant objects. The scientists then estimated the number of sections of sky
in the entire universe and multiplied that number by the number of stars in the counted
section."
Based on this information, why might scientists not have counted each star?
A. Scientists prefer doing things slowly to doing things quickly.
B. Scientists like doing multiplication more than addition.
C. Counting each star would have taken a long time.
D. Counting grains of sand is more enjoyable than counting stars.
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4. Read this sentence from the text.
"Scientists recently determined that the number of visible stars in the universe is 70
sextillion."
Based on this information, what can you infer about the total number of stars in the
universe?
A. The total number of stars in the universe might be greater than 70 sextillion if invisible
stars were to be counted too.
B. There may be fewer than 70 sextillion stars in the universe because scientists were
not counting stars one by one.
C. Scientists were surprised that the total number of stars in the universe was not higher
than 70 sextillion.
D. Scientists were surprised that the total number of stars in the universe was not lower
than 70 sextillion.

5. What is the main idea of this text?
A. There are more stars in the universe than grains of sand on all the deserts and
beaches in the world.
B. Scientists recently calculated the number of visible stars in the universe.
C. The number 70 sextillion is 7 followed by 21 zeros.
D. A telescope is a device used to observe distant objects, such as stars.

6. Read these sentences from the text.
"Scientists recently determined that the number of visible stars in the universe is 70
sextillion. (That's 7 followed by 21 zeros!) According to scientists, there are ten times
more stars in the universe than grains of sand on all the deserts and beaches in the
world."
Why might the author have included the information about grains of sand?
A. to help readers comprehend how many stars there are in the universe
B. to make clear the importance of protecting the world's deserts and beaches
C. to suggest that most people care more about grains of sand than stars
D. to prove that counting stars is easier than counting grains of sand

ReadWorks.org · © 2020 ReadWorks®, Inc. All rights reserved.

Seeing Stars - Comprehension Questions

7. Read these sentences from the text:
"Luckily for the scientists, they did not have to count each star. They used powerful
telescopes to count the stars located in one section of sky."
How could the second sentence be rewritten to show the relationship between both
sentences?
A. For example, they used powerful telescopes to count the stars located in one section
of the sky.
B. In conclusion, they used powerful telescopes to count the stars located in one section
of the sky.
C. Instead, they used powerful telescopes to count the stars located in one section of the
sky.
D. Additionally, they used powerful telescopes to count the stars located in one section of
the sky.

8. What is a telescope?

9. What did scientists do after using telescopes to count the stars located in one section
of the sky?
Include two pieces of information from the text in your answer.

10. Explain whether scientists would have been able to determine the number of visible
stars in the universe without using telescopes.
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Support your answer with evidence from the text.
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Astral Bodies
by Kirsten Weir

The personal risks that astronauts face in space
Astronauts are heroes, brave men and women who take giant leaps for humankind. No matter
how great the leap, though, their bodies remain stubbornly terrestrial, adapted for life on solid
ground.
Mary Roach takes a look at the personal challenges of space travel in her book, Packing for
Mars: The Curious Science of Life in the Void. What does it take to stay healthy and happy in
the depths of space? The answers, Roach says, are surprising, inspiring, and often pretty
gross.

Space Sanitation
Consider, for instance, basic hygiene. On Earth we take bathing for granted. In a cramped
space capsule-not so much.
The first spacecraft had no bathtubs or showers. And as astronauts ventured farther into
space, the trips got longer and stinkier. NASA's Gemini VII mission in 1965 involved "two
men, two weeks, no bathing, same underwear," writes Roach. By day four, the astronauts
described the stench wafting from their spacesuits as "absolutely horrible."
The first spacecraft had no toilets, either. Astronauts pooped in plastic bags. When bacteria
break down human waste, they release gas as a by-product. To prevent gas from building up
and bursting the bags, the astronauts had to massage a germicide (a solution that kills
bacteria) into the waste. They found the whole process "distasteful," Roach writes.
Fortunately for today's astronauts on the International Space Station, a toilet is on board.

NASA
NASA/Roger Ressmeyer/Corbis- An astronaut cleans a toilet on the space shuttle Endeavour.
ReadWorks.org
Copyright © 2009 Weekly Reader Corporation. All rights reserved. Used by permission.Weekly Reader is a registered trademark of Weekly Reader Corporation.

Astral Bodies

One of the biggest challenges in space is coping with weaker gravity. This is called
microgravity. Gravity is a force of attraction between two objects that have mass. On Earth,
the planet's massive gravity pulls you toward it. In space, tools float away and water droplets
drift off, making it almost impossible to perform everyday tasks. Roach explains, "Everything
you build for space has to be rethought."
Roach got a taste of microgravity aboard a NASA plane nicknamed the "Vomit Comet." It's
designed to fly in parabolas (U-shaped curves). On the downward path of each curve, gravity
weakens, and riders free fall. At this point, riders experience weightlessness.
The sensation of weightlessness was surprising, Roach says. Your arms don't pull down on
your shoulders. Your hair doesn't sit on your scalp. Your organs float up beneath your rib cage
instead of hanging heavily in your gut. "It's like you're unburdened from something you didn't
know was weighing you down," Roach told Current Science. "It's so comfortable, you just feel
giddy. Plus just to fly across the room like Superman-it's a dream!"

Falling Apart
Life with weaker gravity isn't all fun and games. On Earth, working muscles counteract gravity
and enable you to walk and lift objects. With weaker gravity, astronauts' muscles get no
workout. They atrophy (waste away).

AP Images
AP Images- Astronauts exercise to keep their bones and muscles fit.

Space travel also weakens the skeleton. On Earth, every time you run or pick up a heavy
object, your bones experience tiny amounts of damage. Cells called osteocytes sense that
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damage and send in cells to patch it like road crews fixing potholes. "The repaving
strengthens the bones," Roach writes. In space, astronauts don't experience that minute
damage. Their bones aren't "repaved," so they weaken and become brittle.
Muscles recover a few weeks after astronauts return to Earth, Roach writes. It can take
months, however, for bones to build up again. Some studies suggest that an astronaut's
weakened bones never completely recover. That's a concern for NASA, which plans to send
astronauts to Mars. The round-trip journey will take two or three years. No human has ever
been weightless for so long.

NASA
NASA- Astronauts exercise to keep their bones and muscles fit.

High Costs
A Mars expedition raises other health concerns too. Earth's atmosphere protects us from
high-intensity radiation. Too much radiation can cause mutations (random changes) in DNA
that trigger abnormal cell growth. Cancer results. The longer you're in space, the greater the
risk of DNA mutations.
For that reason, NASA will probably send older astronauts to Mars. It takes 10 to 20 years for
radiation damage to result in cancer. So astronauts in their 60s would be nearing the end of
their natural life spans by the time cancer showed up. "There are a lot of astronauts who
would sign up to go to Mars, even knowing full well the dangers," says Roach.
To succeed, a Mars mission would have to be totally sustainable. Practically everything would
have to be recycled. Roach tested one of NASA's sustainability solutions: recycled urine. The
ReadWorks.org
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foul chemicals in it had been filtered by osmosis, a process in which water molecules pass
through a membrane, leaving dissolved particles behind. The resulting liquid was safe to drink
-and surprisingly sweet and tasty, she writes.
A mission to Mars would cost about $500 billion. To Roach, it would be worth every penny, in
part because the lessons learned from it might solve problems related to waste, energy
production, and water shortages on Earth.
"I think we can do it," she says. "I think you'll be seeing someone go to Mars."
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Name: ___________________________________ Date: _______________

1. How can the weaker gravity in space negatively affect the health of astronauts?
A. Astronauts' organs may float around in their bodies and become damaged.
B. Astronauts' muscles get no workout and can waste away.
C. Astronauts' bones are repaved in space and they become brittle.
D. Astronauts are not exposed to radiation that can prevent abnormal cell growth.

2. How do the three sections-"Space Sanitation," "Falling Apart," and "High Costs"contribute to the overall structure of the passage?
A. Each section considers the negative and positive effects of space travel.
B. Each section describes a different problem faced by space astronauts.
C. The three sections describe the space shuttle improvements in chronological order.
D. The first two sections describe problems; the third section describes the solution.

3. Read the following sentences from the passage:
"For that reason, NASA will probably send older astronauts to Mars. It takes 10 to 20
years for radiation damage to result in cancer. So astronauts in their 60s would be
nearing the end of their natural life spans by the time cancer showed up. 'There are a
lot of astronauts who would sign up to go to Mars, even knowing full well the dangers,'
says Roach."
What can we conclude from the sentences above?
A. NASA is not committed to saving the lives of any of its aging astronauts.
B. NASA is committed to saving the lives of its aging astronauts, especially those who
are willing to go to Mars.
C. Astronauts of all different age groups are less willing to go to Mars because of the
threat of cancer.
D. Many NASA astronauts would risk radiation, which may lead to cancer, for the chance
to travel to Mars.
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4. Read the sentence:
"No matter how great the leap, though, their bodies remain stubbornly terrestrial,
adapted for life on solid ground."
What does adapted mean as used in this sentence?
A. unaccustomed
B. addicted
C. suited
D. changed

5. Which statement best describes the main idea of the passage?
A. There are several major challenges associated with humans traveling in space.
B. The mission to Mars will solve the major challenges of space travel.
C. There is nothing more worthwhile than space travel, so many astronauts are willing to
risk their lives to participate.
D. It is important for astronauts to stay healthy, so they should limit their space travel.

6. What are two challenges that astronauts going to Mars will face that previous
astronauts have not faced?
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7. The author begins the ninth paragraph by stating, "Life with weaker gravity isn't all
fun and games." Why do you think the author wrote this sentence?

8. Choose the answer that best completes the sentence.
A trip to Mars __________ may be "worth every penny" because it might solve
problems related to waste, energy production, and water shortages on Earth.
A. never
B. ultimately
C. initially
D. above all
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A New World!
Scientists discover an earthlike planet.
Would you like to have a birthday party every 13
days? Then Gliese 581c is the place for you!
Astronomers recently found the planet Gliese 581c.
It orbits the star Gliese 581 once every 13 days.
Earth orbits its star, the sun, every 365 days.
Gliese 581c is an exoplanet-a planet that exists
beyond our solar system. It is the most earthlike
exoplanet discovered so far.

Credit ESO
An artist's drawing of the earth-like planet Gliese
581c.

Astronomers say there could be liquid water on
Gliese 581c. And where there's water, there could be
life. "Liquid water is critical to life as we know it," says Xavier Delfosse, one of the scientists
who discovered the planet. "This planet will most probably be a very important target of the
future of space missions... On the treasure map of the universe, one would be tempted to
mark this planet with an X," says Delfosse.

Planet Files
Earth
· is 8,000 miles across.
· is made of rock, ice, and liquid water.
· is one of eight planets in its solar system.

Gliese 581c
· is estimated to be 12,000 miles across.
· is probably made of rock and might have ice and liquid water.
· is one of three planets in its solar system.
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Name: ___________________________________ Date: _______________

1. What is Gliese 581?
A. the star that Gliese 581c orbits
B. a moon that orbits Gliese 581c
C. another planet in Gliese 581c's solar system
D. an asteroid that will hit Gliese 581c

2. What is the purpose of the lists at the end of the passage?
A. to compare and contrast features of Earth with Gliese 581c
B. to explain why scientists are so excited about the discovery of Gliese 581c
C. to introduce the reader to Gliese 581c
D. to suggest that Gliese 581c is more important than Jupiter and Saturn

3. Which conclusion about Gliese 581c could be supported by the passage?
A. Scientists will want to confirm whether water exists on Gliese 581c.
B. Aliens will want to make contact with Earth from Gliese 581c.
C. Astronauts will never go to Gliese 581c on future space missions.
D. People will want to search for treasure on Gliese 581c.

4. Read the following sentences and answer the question:
"It orbits the star Gliese 581 once every 13 days. Earth orbits its star, the sun, every 365
days."
In these sentences, what does the word orbit mean?
A. runs
B. exits
C. circles
D. walks
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5. The primary purpose of this passage is to describe
A. a new planet with similarities to Earth
B. a new alien species that will visit Earth
C. a new comet that may collide with Earth
D. a new star that Earth will orbit

6. Why would you have a birthday every 13 days on Gliese 581c?

7. Why is the planet Gliese 581c such an exciting discovery?

8. The question below is an incomplete sentence. Choose the word that best completes
the sentence.
Astronomers are excited about Gliese 581c _________ there could be liquid water
there, which means there could be life.
A. so
B. because
C. although
D. but
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NASA's Stardust Review

illustration of the Stardust probe

In the wee hours of January 15, 2006, stargazers caught a glimpse of an intergalactic treasure chest
blazing through Earth's atmosphere. The space capsule plunged to the ground at a speed of about
28,800 miles per hour. Its fiery dive lit up the sky in the western United States. When the container
landed safely in the Utah desert, excited scientists from NASA burst into applause.
Stardust, which captured comet dust and space particles, recently completed a 2.9-billion-mile
journey. The probe spent seven years exploring space and collecting particles that may hold clues to
the solar system's origins.
"We visited a comet, grabbed a piece of it, and [the capsule] landed here," Donald Brownlee, an
astronomy professor and the mission's head investigator, told reporters. "It's an incredible thrill."
Stardust's cargo contains more than a million particles. Most of the particles are less than 1/10 the
width of a human hair. Scientists could spend decades studying the tiny fragments.
Astronomers had been counting down the days until the container's arrival. Stardust was launched on
Feb. 7, 1999. Five years later, the probe streaked through a comet, collecting dust along the way. A
comet is a heavenly body made up of ice and dust that often develops a long, cloudy tail of dust when
it is near the sun.
Many scientists believe that comets are leftovers from the formation of the sun and planets about 4.6
billion years ago. Researchers hope that the dust will provide clues to how the solar system was
created. It may also help scientists understand how certain materials combined to form life.
"Stardust could provide a new window into the distant past," astronomer Simon Green told reporters.
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NASA's Stardust Review - Comprehension Questions

Name: ___________________________________ Date: _______________

1. How many years did Stardust spend exploring space?
A. five
B. seven
C. eight
D. two

2. All of the following were effects of the space capsule's return to Earth EXCEPT
A. the space capsule lit up the sky and landed safely
B. the capsule landed safely in the Utah desert
C. the cargo onboard the capsule caught on fire
D. excited scientists from NASA burst into applause

3. Why does the author refer to the space capsule as an "intergalactic treasure chest"?
A. It holds treasures from each planet in our solar system.
B. It was designed to be in the shape of a treasure chest.
C. It is filled with coins and bills from around the world.
D. It contains valuable information about space.

4. Read this sentence from the passage:
"Scientists could spend decades studying the tiny fragments."
In this sentence, the word fragments means
A. parts that are broken off
B. long, cloudy tails of dust
C. fruits that are overripe
D. collections of information
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5. Which statement best describes the main idea of this passage?
A. Stardust plunged to the ground at a speed of about 28,800 miles per hour.
B. A comet is a heavenly body made up of ice and dust that often forms a tail.
C. Scientists may spend the next few decades studying tiny particles of dust.
D. A space probe's cargo may hold clues to the solar system's origins.

6. When was Stardust launched into space?

7. What did astronomer Simon Green mean when he said, "Stardust could provide a
new window into the distant past"?

8. The question below is an incomplete sentence. Choose the word that best completes
the sentence.
Scientists hope the space dust holds clues _______ how the solar system formed.
A. or
B. to
C. but
D. and
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"Seven Minutes of Terror," Eight Years of Ingenuity
by ReadWorks

"Sometimes when we look at it, it looks crazy," remarked Adam Steltzner, an engineer who works for
the National Aeronautics and Space Administration-known more commonly to the world as NASA. "It
is the result of reasoned engineering thought. But it still looks crazy."
In a video story entitled "Seven Minutes of Terror," Steltzner was joined on camera by an eloquent
cast of entry-descent-landing engineers (or "EDL Engineers"). Working from the Jet Propulsion
Laboratory (JPL) in California, their team introduced the world to one of the most daring, inventive
feats of engineering the world had ever witnessed: the pinpoint landing of NASA's Curiosity rover on
Mars.
The seven minutes explored in that story-and experienced by the world in early August 2012-took
place after seven years of engineering, one year of space flight, and countless hours of collaboration
on the perfect landing. Dubbed the Mars Science Laboratory ("MSL"), this mission brought together
more than 7,000 people, working in organizations from all over the world, to accomplish its goals.
MSL is one of the greatest technological accomplishments of human history.
The most impressive thing about MSL is that no mission this ambitious had ever been attempted in
the past. The landing presented problems that could not be compared directly to anything done
before. But thanks to the rigorous work of hundreds of engineers, NASA ended up making a new
mark on Mars.

The Launch
The MSL launch took place on November 26, 2011. Blasting from the Earth at a speed of 12,582
miles per hour, the rockets that broke free of Earth's orbit and sent the Mars-bound spacecraft with
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the rover on its way were the most routine part of the mission. For decades NASA has specialized in
space launches, drawing on some of the brightest minds on the planet to determine what it takes to
bring a spacecraft to the stars.
Planning the rover's trip to the red planet (Mars's nickname, due to its color)-a voyage lasting about
36 weeks at maximum cruise velocity-was also not exactly a new challenge for engineers working
on the MSL mission. NASA had already landed two rovers, named "Spirit" and "Opportunity," on the
surface of the red planet. Based on the principles of astronomy, the launch engineers at JPL had very
precise requirements for making the journey from Earth to Mars.
The key to these requirements was an understanding of orbits. Although Mars is significantly farther
from the sun than Earth, both planets orbit the same star. Their distance from each other changes
during each cycle, but Earth comes into alignment with Mars once every 26 months-"lapping" it in a
perpetual race around the sun. Observing this pattern, astronomers can work with engineers to
pinpoint the optimal month, day, and time for a spacecraft to leave Earth on a speedy one-way trip.
Drawing on centuries of knowledge of the laws of physics, scientists designed rockets and a
spacecraft to accommodate Curiosity. Years of calculation, construction, careful planning and
computer modeling resulted in a vessel that cruised purposefully through space, reaching the orbit of
Mars at just the right time to attempt a landing.
Through it all, the margin for error was nearly non-existent. The movement of interplanetary bodies in
space is much more demanding than the movement of cars on a highway, or even airplanes in the
stratosphere. Miscalculating a vector or failing to account for any aspect of the orbits could lead to a
$2 billion failure.
Fortunately, NASA had taken on this challenge before. Its engineers had both the experience and the
tenacity to succeed again. What came after the launch was a different story.

The Landing
Spirit and Opportunity, the two NASA rovers that landed on Mars in 2004, used a combination of
parachutes, rockets, and hi-tech airbags to protect themselves. Much like launch and spaceflight,
each step of the landing sequence was planned and simulated to the very last detail. Learning from a
prior Mars mission, EDL engineers were able to recreate some of the same maneuvers used in that
sequence.
Unfortunately, the specific requirements of MSL made it difficult to depend on past experience. While
NASA had constructed the biggest supersonic parachute ever made, parachuting was far from
enough. Since the atmosphere of Mars is 100 times thinner than the atmosphere of Earth, the
parachute alone could not reduce the speed of descent past 200 miles per hour-a breakneck speed
that would surely damage Curiosity upon landing.
Curiosity outweighed any earlier rover and contained over 150 pounds of sensitive scientific devices,
so an airbag solution was ruled out. Instead, EDL engineers designed a maneuver that would allow
the entry capsule to turn sharply and activate powerful rockets to finish the job. Once this maneuver
was complete, the capsule could attempt a vertical landing.
Successfully executing the switch from a parachute entry to a controlled, rocket-fueled descent was a
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feat that could have gone wrong at any moment. Still, even this was not enough to succeed. Once the
parachute was cut, and a full radar system was online to guide Curiosity to the surface, the force from
the rockets could kick up so much dust that the dust itself would damage the rover.
Eternally thinking one step ahead, EDL engineers designed a device called a "sky crane" to complete
the final step of the landing sequence. When the sky crane was 20 feet above Martian soil, it lowered
Curiosity onto the surface with a set of cables.
Moving from 13,000 miles per hour to zero miles per hour in just seven minutes, Curiosity finally
touched down. The capsule, with all rockets still firing, blasted back into the sky and crash-landed
elsewhere on the planet. The landing was a success.

The Ongoing Mission
NASA states that the MSL mission "is part of NASA's Mars Exploration Program, a long-term effort of
robotic exploration of the red planet." The most popular inquiry is whether Mars may have supported
life at any point in its long history. The search for these signs, however, is one piece of a much greater
picture.
The mission has eight scientific objectives, each one broken into specific goals and all coming
together to form a more detailed understanding of all things Mars. Curiosity, a rover the size of a
station wagon, contains advanced instruments that help it probe, sample, record, and analyze its way
through Martian terrain. NASA is preparing for the next space flight to Mars by collecting evidence on
the biological, geological, chemical, and radiological profile of the red planet. Another rover mission,
building on the work of Curiosity, is planned to launch in 2020.
Ultimately, scientists hope to learn enough about Mars to bring human beings to the surface for a
manned research mission. Some, working with entrepreneur Elon Musk, are even devising a plan to
colonize the planet by 2030. Skeptics debate whether or not such a seemingly outrageous idea could
ever be made into reality.
Looking back at NASA's solutions to the great technical challenge of the Curiosity landing, it's hard to
feel too skeptical about humankind's ability to reach for the stars.
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Many years ago, people here on Earth decided that they wanted to go into outer space.
This is something people had imagined for a very long time, in books and movies and stories
grandparents told to their grandchildren. However, in the 1950s, people decided they really wanted to
do it. There was just one problem: how would they get there?
One of the earliest movies about flying to the moon was made by Georges Méliès and released in
1902. It was called A Trip to the Moon. In this movie, the moon was made up of a man's face, covered
in cream, and a whole tribe of angry natives lived there. That part was not very realistic. However, the
spaceship didn't seem too far-fetched: it was a small capsule, shaped like a bullet, that the astronauts
loaded into a giant cannon and aimed at the moon.
This movie was based on a book that came out many years earlier by an author named Jules Verne.
One of the fans of the book was a Russian man, Konstantin Tsiolkovsky. The book made him think.
Could you really shoot people out of a cannon and have them get safely to the moon? He decided
you couldn't, but it got him thinking of other ways you could get people to the moon. He spent his life
considering this problem and came up with many solutions.
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Some of Tsiolkovsky's solutions gave scientists in America and Russia (where Tsiolkovsky lived)
ideas when they began to think about space travel. They also thought about airplanes they and other
people had made, and even big bombs that could fly themselves very long distances. How could they
take all these ideas and make them into one thing that would safely get astronauts into space?
Many scientists spent years working together to solve the problem. They drew and discussed different
designs until they agreed on the ones that were the best. Then, they built small models of those
designs, and tested and tested them until they felt ready to build even bigger models. They made fullscale rockets, which they launched without any people inside, to test for safety. Often the rockets
weren't safe, and they exploded right there on the launch pad, or shot off in crazy directions like a
balloon that you blow up and release without tying it first. After many, many tests, they started to send
small animals into space. Only after a long time did they ever put a person inside a rocket and shoot
him into space.
Even after they began sending people into space, during the Gemini program in the 1960s, scientists
were still trying to improve the shape of the rockets. The design changed many times, and eventually
ended up looking like a half-rocket and half-airplane. This rocket, called the space shuttle, was used
for many years. Now, the government lets private companies try their own designs for spaceships,
and they have come up with many different, crazy-looking machines.
There is no single solution for sending a person into space. Thanks to the imaginations of people like
Jules Verne and Konstantin Tsiolkovsky, and the hard work of the scientists who built and tested
rockets over the years, humanity has developed reliable technology for space travel. Still, the work
continues. Every day, the people who work on this problem share new designs, build test models, and
try to imagine better ways to explore the vast deep mystery that is outer space.
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Space Exploration - Paired Text Questions
"Seven Minutes of Terror," Eight Years of Ingenuity · From the Earth to Outer Space

Name: ___________________________________ Date: _______________

Use the article "From the Earth to Outer Space" to answer questions 1 to 3.
1. According to the article, where did people on Earth decide they wanted to go many
years ago?

2. What problem does this article discuss?

3. Summarize the series of events that led to people going into outer space.
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Use the article ""Seven Minutes of Terror," Eight Years of Ingenuity" to answer
questions 4 to 6.
4. To which planet did the rover Curiosity travel?

5. What is one of the problems this article discusses?

6. Summarize the series of events that led to Curiosity landing on Mars.
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Use the articles ""Seven Minutes of Terror," Eight Years of Ingenuity" and "From
the Earth to Outer Space" to answer questions 7 to 9.
7. Compare the series of events that led to people going into outer space with the series
of events that led to Curiosity landing on Mars.

8. Contrast the series of events that led to people going into outer space with the series
of events that led to Curiosity landing on Mars.

9. Which mission was more difficult: sending people into outer space or sending
Curiosity to Mars? Support your answer with evidence from both articles.
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