/th and 8h grade
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Turn this packet in completed on
January 6" and you will be
entered info a raftle.

Remember to read at least 20 minutes each day
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INTEGERS RULES

ADDITION

Same Sign — Add and keep the sign

Different Signs — Subtract and take the sign of the larger
absolute value

SUBTRACTION

Change to addition and change the sign of the second
number.

Then follow the ADDITION rules.

MULTIPLICATION

Same Sign — Positive

Different Signs - Negative

DIVISION

Same Sign — Positive

Different Signs - Negative



Kuta Software - Infinne Pre-Algebra
Adding/Subtracting Integers
Find each sum.

1 =12)+ 7

A6+ 12

L
R
fbd
Ea
o

73 {=1) + (~46)

gy {34} + 50

Find each difference.

iy -2

i3y -7

MName

Diate

23 (-10)+ (=7)

4y B+7

6y (—45)+ 9

2y (3014 10

POy 3% 5 (-5

12y (-1} - 10

14y (-8}~ (-6}

Period



17y 18~ 41

19y (~1) - {~3}

Evaluaie each expression.

210 (-1}~ 47

25y (-32) - 44

Ny I+ i5+4

79y 2~ {-9) -8

s

i}

16} 48~ {—

18y {-38) - 30

20y (-1} - (40}

72y (=293 -29

24y 3B+ 22

26y (=12} 4+ -11)

e
Lo

28) 16+ (~13}+

30} 10+ 3 (-8}



& 2006 mathwarehoose.com

Add and Sultract integers Worksheet

Description: This sheet includes drill like practice and then requires students to put
this knowledge to veal world use by keeping track of a personal checking account.

A Quick Biagwnostic, Pre-Test
Calculate the following problems. 1f you can do all of these, you are in good shape.

Iy 3+2
2y 3-2
3y 2-3
4) 4+5
5y -6+72
6y 3— -2

SUBTRACT
Part IE

A Negative From A Positive

iy 10-2 2311 -2

3 5.7 436 - 19

5919

A Megative From A Negative

63 -5~ 11 7y -9 18

gy-12-9 9y -1-5

The Hardest Case Subtracting a Megative Number

10y5--3 ity 6--5

i12312--9 13)15- -8



Activity
Directions: in a group of two complete this worksheet.

Your Bank Aecount

Directions: Below is lisied vour starting balance of yowr bank as well as o series of
withdrawals and deposits. Complete the table below by adding or subtraciing the

given amount and see how much money you have at the end.

Starting balasce (how much money you have at first) = 5106
Transaction Current Amount
You deposit $10 $160+10 = $1190
Youwrite a 320 check forfood $1I0-20 = 390
Dieposit $30

Wrie a 340 check for new shirts

Write a 32720 check for two pairs of new shoes
Bleposit $300 {payday at work!}

Write 2 3400 check for this month’s rent
Write a 350 check for groceries

DPeposit $150 {you won a rafile)

Deposit $200 (A birthday present}

What is the current amount in your checking account?

What would your account balance be i your identity was stolen and a 3400 check

was written {(by the identity thief)?

Afterwards, you were able to convince your bank that vou weren 't responsible for
writing the $400 check and the bank therefore deposited $400 back into your account.

What would your balance be now?
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5-(- 8=
T~ (+8)=
G (+4y=
G- (-2y=
~f—6=
b (-9y=
ol § =
3~ 0=
B4y =

4=
L8Oy
R
- 10=
25 (-15) =
33 (49 =

-mé-mgzz

R )
b -1y =

2E6. T {} w

LB i
G- (T - =
G- (-9 =
G (-E-T)=
14 (18 - 40) =

Some Practice Problems



forkestezet: Adding and Subtracting negers hitge//www helpingw ithenath comdprinables/workshees/manbers/im06.

tise the positive and negative rules lo rewnle and answer the questions below. The first one is done for you.

6-(-3)= 6+3=9 4 - (+5) =
2- 07y = 14 - {-6) =
8 +(-6) = 9+ (-8) =

Answer the guestons below

2 - (-4} = 6+ (-3} = 10 + [-4) = A8 - (-7} =
546= 1-{-3) = 9-10= B+ {-10) =
6-3= 7-4= 5. {2) = 4-(-4)=

16-20= 15 - (-B) = NE 77 ¢ {-5) =
Gy 6+ 4= 1010 = 16 - {-8) =

124 7= 14 -6 = 76 - (-3} = 76 + {-B) =
42+ 12 = T 4= 80 + (10} = A2 - (-8) =

of § V20752032 320

Lo
I
fd
e
ko4



lding Inepers Worksheet hitp://www helpingw igwnath convprintables/worksheets/manbers/ing06..

Use the integer line to answer the questions befow. The first one is done for you.

#1. -2+6= 4

]
¥

16

..N
fooer)
Ll
[+ ]
¥
Py
Caeh
I
f o
;J
-
£
f
LIE4
-
i
(2}
b=
L}
o
=]

B 1 R S - 2 ST TS S S MO - O S

L

#4 4+ 8=

I D S T S R S T T
# G+ 3=
0 8 s - e i s i+ a6+ + : = & - § & 18
S
g .8 S - i = % K : i H z 3 ! s 6 - 5 g i
g7 2+(7)=
T A L R S S P R S I T
# G+ {-By=
ELI 8 - ) 3 - M } { H z * : 3 fi - 5 & if
#y -2+ {-5)=
i3 E i £, & L x L 1

i3 5 - g 2 3 K : H & : M 3 3 = th - 5 ¢ if
#10 A -2y =

P & - i 2 i 3 z i { H o ¥ b ¥ & - 8 2 ig

27 PhA

iy

of § FRIHIONE G

1



Prealpebra Skill

Adding and Subtracting Integers

Find each sum.

1y 3+ (-7)

3y {-5)+8

5y (-8} + 12

7 (=7 +2

9y (~12}+ (-1}

1y 4) s (8] 4 1
13} {~4)+ 6+ (-3}
15) (=5} +{-5)+1
1M 9l +d T

19) 3+ {-i0}+ 0

Find each difference.

213 58

23y (-2) - (-8
25y 4-3

27 5-6

29) (-3)-6
31 §- 3 {-2)

33y (4] (-8}~ 2

2y (~10}+ 12

10y (-9} + 11

12} 3k (-11)+ 8
14) 1+ (-4} + 10
16y T+ (-3} + 11
18y (12} +4+8

200 (31 + 3+ 12

22} 65
24y 3%

26) (-6}~ 5

28y 1—1

303 3 -{-2)

32) 7-(-6}-7

34y (2= -1)-(=7)
36y (~7)-1-7) -4
38y (-8}~ (-8}~ 5

40y 6- (=311



Name T EBEEREBRN 2*6

Adding Decimals éﬁﬁwm" You

Place the decimal point in the sum.

1. 63+026+14816=2 1376 2. 7068 +4274+135=2 48 4 3
3. 3208+8027+168=56 817 4. 0.2+ 324528+ 2693=351659

Find the sum.

5. 43+ 15 6. 2382 + 18.8 7. 9.606 + 0.42
g, $54.20 + $5.93 g, §5.03 + 7.468 10, 13.076 + 0.08 o
11, 2.781 12, 43,17 14, 7.521 14. 4.7 15, 14.9
13.284 2.859 40,28 21.58 £21.8
im@.ﬁa + 17.4 + §.16§{5 i_mfé,h’?;’i + 26.93
16, $0.45 + $62.80 + %23 17. BO.1 + 65212 + 3,067 + 0.88 o

“fixed Applications

18. A tabletop is 4.717 centimeters 19. The monthly snowlall guring the
thick, it is covered with a layer of winter was 10.5 inches, 15.85
0.1598 centimeter-thick laminated inches, and 8.6 inches. How much
plastic. What is the intal thickness? snow fell?

20, I 1900, 4,192 cars were sold. In 21. One year, Vermont had 378,000
1910, 181,000 cars were sold. How icensed drivers and Wyoming had
many more were soid in 1910 than 365,000. Which state had the
19007 greater number of licensed drivers?

NUMBER SENSE

22. How is 2.36 different from 23.67 Is the sum 2.36 + 9.8
the same as the sum 23.6 + 9.87 Explain.

t6 P} Use with text pages §6-47.

Hi3Jd material copyrighiod ungar notice appesring corller in thn work



MName T AR BEBRE 2 B?

Subtracting Decimals : USE WHAT Y0U

HEEUNEES RSB N
Place the decimal point in the difference.

1. 746-284=486 2 2. 1717 -537=1147 3 29008-025=28758

Find the difierence.

4 98 -385 5. 39.32 - 126 6. 239.8 - 73.91
7.96.111-702 8 1.009-083 g. 553 - 4.888
10. 7.27 — 3.621 11, 1513 - 5.2 12. 17.3 — 2.519
13,26 - 12274 14 6036-471 15 0.38~0.175
16. 895 — 30.48 _ 1T 98 - 6432 18 1608 - 92 .44 e
16, 20.22 20. 4.3 21. B83.8 22. 7836 23, 57832 24, 57.03

~ 2.555 - .99 - 0.765 - 9.05 - 17.69 —~ 0041

Mixed Applications

25. Martin ran a race in 38.65 seconds. 26. buisa has 5 yards of ribbon. She
Herb finished 1.8 seconds before uses 2.25 yards on a dress and 1.6
Martin, How long did i 1ake Herb 1o vards on a blouse. How much
run the race? ribbon does she have left?

27. The LeMans 24-hour aulo race 28. in 1906 the record speed for a car
covers 3,107.93 miles. Hound the was 127.659 mph. In 1926 the
distance 1o the nearest 100 miles. record speed was 170.624 mph,

About how muceh faster was the
1926 speed?

NUMBER SENSE

24. Look at the problems 10.6 — 8.9 and 106 - BS. How are
they similar? Which problem has a greater difference?

Use with text pages 48-49. Pi iy



MName

Date

Hour

Decimal Addition, Subtraction and Multiplication

I 173 x4:= 2. 562x89-=

3 26 x122¢= 4. 6036 x471:
5. 4912 x1795=__ 6 B74x 36+

7B 7 x 417 = B. 615 x 6021+
9 717 x00324= 10.139x402 <
11, 745-285+ 12 1617-57=
13, 29008-035 = 4. 98-695 =
15 1019+ 093 - 6. 653 +4888 =
17 B27 + 3621 = 18 1413 +52 =
19 2872 -8 = 20 1767062 =

YOU MUST SHOW ALL OF YOUR WORK HERE and on the BACK OF THE
PAPERM



FeadWorks

Fiction: The Frost

The Frost

By Hannah Flagg Gould

The frost looked forth on a still, clear night,
And whispered, "Now I shall be out of sight;
So through the valley and over the height

'l silently take my way.

I will not go on like that biustering train,
The wind and the snow, the hail and the rain,
That make so much bustlie and noise in vain,

But I'll be as busy as they!”

He flew up, and powdered the mountain’s crest;
He lit on the trees, and their boughs he dressed
With diamonds and pearls;-and over the breast
Of the quivering lake he spread

A bright coat of mail, that it need not fear

The glittering point of many a spear

That he hung on its margin, far and near,

Where a rock was rearing its head.

ReadWorks.org

" @ 2012 ReadWorks®, Inc. AN rights eserved.
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HeadWorks

Fiction: The Frost

He went to the windows of those who slept,

And over each pane, like a fairy crept;

Wherever he breathed-wherever he stepped-

Most beautiful things were seen

By morning's first light! There were flowers and trees,
With bevies of birds and swarms of bright bees;
There were cities-temples, and towers; and these,

All pictured in silvery sheent

But one thing he did that was hardly fair-

He peeped in the cupboard, and finding there
That none had remembered for him to prepare,
"Now, iust to set them a-thinking,

I'lf bite their rich basket of fruit,” said he,

"This burly old pitcher-I'll burst it in three!

And the glass with the water they've left for me

Shall "tchick? to tell them I'm drinking!

! :fff'i- A @rg THE SOLUTION TC READING COMPREHENSION
=

& 3047 Readors™, Ine. A rights reserved.



ReadWorks Cuestions: The Frost

Name: Date:

1. How is the movement of the frost through the valley described in the poem?

A bustling
B nosily

C silently
D blustering

2. Read the stanza: “He lit on the trees, and their boughs he dressed with diamonds and
pearls..”

What did the frost do to the tree boughs?

A The frost breathed on the trees.

B The frost powdered the trees with snow.

€ The frost lit the branches with sparkling ice.

D The frost spread a bright coat of sparkling armor like plates.

3. Read the first three lines of the poemn. What do they communicate about the setting?

A The frost is awakened by the clear morning sun.

B The frost guietly moves through a clear night.

¢ The frost ventured out during 2 windy and rainy evening.

D The frost went blustering through the valley like a train at night.

4. Read the following lines: "There were flowers and trees,/ With bevies of birds and
swarms of bright bees;/ There were cities-temples, and towers; and these,/ All pictured
in silvery sheeni”

What does the word bevies mean?

A different kinds
B flocks

L nesis

D a couple

5. What is the poet trying to communicate to the reader regarding frost?

A Frost can move noisily like wind and snow.

B Frost can get into your house and burst a pitcher,
€ Frost can be beautiful, but also destructive.

D Frost can freeze lakes and make them look glittery.

ReadWorks.org ooy g ionme covreension



ReadWorks CQuestions: The Frost

&, Re-read the 1 stanza in the poem. For what purpose does the poet include a
description of trains, wind, snow, hail and rain?

7. Read the foliowing lines from the poem: “Of the quivering lake he spread/ A bright
coat of mail, that it need not fear/ The glittering point of many a spear.” What did the
frost most likely do to the lake? Why?

8. The question below is an incomplete sentence. Choose the word that best completes
the sentence.

The frost does not move as noisily as the wind and snow the frost was just
as busy.

A and
B because
€ but
B2 so

THE SOLUTION TO READING COMPREHENSION
6 2012 Readwionks™, Ine. Al rights resesved,




HeadWorks Questions: The Frost

9. Answer the following questions based on the sentence below.

On a still, clear night, the frost created beautiful sights by frosting the trees and
powdering the mountain’s crest.

Who? the frost

(did) What?

When?

How?

10. Yocabulary Word: guiver: shake with small movements.

Use the vocabulary word in a senfence:

THE SQLUTION T(O HEADIRG COMPREHENSION
3 2012 ReadWorks® jon, AB rights resoresd,




ReadWorks Non-fiction: 2, 2, 1... Blast Offl

3, 2, 1... Blast Off!

NASA
Now you can take a trip to
Mars without ever leaving
Earth.

A kid reporter journeyed to Mars aboard Disney's new space ride. Find out
how close her ride was to the real thing.

Weekly Reader kid reporter Sonia Mia Diaz blasted into space. This 10-year-
old from Florida was on a journey to Mars.

Sonia Mia rocketed to Mars aboard a new ride called Mission: SPACE, She
experienced the ride during its opening week at Walt Disney World's Epcot
Center in Orlando, Florida.

After her mission, Sonia Mia interviewed Sue Bryan, one of the ride's
creators. Sonia Mia learned that Disney worked closely with the National
Aeronautics and Space Administration (NASA) to develop the new space
attraction. The ride lets people experience what a trip to Mars might be like
in the future.

A Space Adventure

On her journey, Sonia Mia never actually left the ground. The ride gives
people the feeling of blasting off and traveling through space. "We really
wanted people to feel as close as they could to what it's like to be an
astronaut,” said Bryan.

THE SQLUTION TO BEADING SOMPRERINSION
ea g @g’ $ﬁ§§ﬂg © 2012 ReadWrks®, tng. AR dghts reserved,

Asticke: Copyright £ 2003 Weekly Reader Comgwration. A righis resered

Weeldy Feader s o registered rademark of Weeldy Header Corpomtion

Linad by pemmission



HeadWorks Non-fiction: 3, 2, 1... Blast Offf

Sonia Mia read quotes about space exploration as she waited in line.
Information about space history fills the attraction. There is even a moon car
called a lunar rover on loan from a museum.

An Intense Liftoff

Before boarding the shuttle, Sonia Mia and three other riders were given
different roles for the mission. Those roles included commander, pilot,
navigator, and engineer.

Sonia Mia was assigned to be the engineer. In real life, Sally Ride, the first
U.S. woman in space, performed the same role,

After Sonia Mia strapped herself in, the shuttle moved into launch pesition.
The countdown began, and the shuttle blasted off! During the mission, Sonia
Mia and her team used buttons and joysticks to perform the tasks associated
with their roles, The ride lasted about 4 minutes.

The mission was as intense as Sonia Mia had hoped. What was her favorite
part? The liftofft "I liked the intensity of the blastoff and the air pressure on
my face,” she said.

A Realistic Ride?

So how did the ride live up to a real space shuttie mission? Weekly Reader
caught up with NASA astronaut Winston Scott to ask him that guestion.

Scott launched into space on two shuttie flights. He tested out Mission:
SPACE and gave it a big thumbs up. "It's a thrill 2 minute,” he said.

Although no astronauts have been to Mars yet, Scott said the ride's liftoff
was realistic. The feeling of moving up the launch pad and being forced back
into your seat were similar to those felt on a shuttle.

However, he points out, there are differences. In an actual launch,
astronauts feel about three times the force of gravity. Gravity is the force
that pulls things toward Earth.

The blastoff on the ride was also shorter than an actual liftoff. And, he said,
riders don't experience weightlessness. On a real space shuttle, astronauts
become weightless because there is no gravity.

] g | HE SOLYTION TO FEADING COMPREHENSIORN
E L;:- R @r S w@ . @ 2012 ReadWorks®, Inc. Al rights reserved,
Wl fotiche: Copyright 8 20073 Weekly Reader Comporaion, Al rights resened.
Weekly Reader s a registered trademark of Weoekly Reader Corpormation,
Usned by perrnission.




ReadWorks Noni-fiction: 3, 2, 1... Blast Of!

For many people, the ride brings to mind the courage of space explorers. As
Sonia Mia pointed out, "Going on the ride made me think about how brave
astronauts are.”

Interview With an Imagineer

Sonia Mia Diaz interviewed Sue Bryan, one of the forces behind Mission:
SPACE. Here's what Sonia Mia learned.

Sonia Mia: What is an Imagineer?
Sue Bryan: Imagineers are people who work for Disney.

In general, Imagineering is about storytelling. We build attractions that put
people who visit our parks into different worlds and stories. We also use
technology to tell stories.

Sonia Mia: What was your role in creating the ride?

Bryan: I'm the senior show producer, which is like being a movie director. A
movie director guides people and directs the show, including the lighting,
music, artists, and motion you experience on the ride.

Sonia Mia: Where did your team get the inspiration for Mission: SPACE?Y

Bryan: People have always had an interest in space. The time and
technology were right to create this new space attraction. We worked closely
with NASA to develop the science and technology behind the attraction. No
one has ever put people into a ride system like this before,

Sonia Mia: Before the ride, [ was warned not to move my head or close my
eyes because of motion sickness. 1 didn't feel sick, but might a person if he
or she does those things?

Bryan: That could happen if you move your head, because of the technology
used to create the ride. We give those recommendations because we want
people to feel most comfortable. Some people can move their heads, and it
doesn't bother them at all.

Sonia Mia: How many times have vou been on Mission: SPACE?

Bryan: At last count, I've ridden it more than 400 times!

g HE SOLUTION TO READING COMPREHEMSION
L D017 ReadWorks”, inc. Al inhis reserved,

F Ardoke: Copyright € 2003 Weekly Reader Corporation. AB nghts resenved.
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HeadWorks Questions: 3,2,1...Blast Off

Name: Bate:

1. Visitors riding on Mission: SPACE are given roles before they board the shuttle. Which
rote is NOT offered on the ride?

A pilot

B navigator
C scientist
¥ engineer

2. What did astronaut Winston Scott find simifar about the Mission: SPACE ride
compared to his real space missions?

A the feeling of moving up the launch pad

B the feeling of three times the force of gravity during launch
€ the amount of time of the blast off

D the feeling of weightlessness in space

3. Why would the ride creators work ciosely with NASA to build Mission: SPACE?

A to provide space suits to riders

B to understand the dangers of space travel
€ to make the ride as realistic as possibie
D to help prepare astronauts to visit Mars

4. Read the following sentence: “On a real space shuttle, astronauts become weightless
hecause there is no gravity,”

In the passage, the word weightiess most nearly means

A heavy
B light
C thick
D weak

5. What is this passage mainly about?

A a new museum

B a new roller coaster
€ a new computer

D 2 new space ride

_5;?:. @gﬂ THE SOLUTION TO READING COMPREHENSION
LA B % 2012 ReadWorks”, Ine. AN fghls reserved,



HeadWorks (uestions: 3,2,1...Blast Off!

6. How did Sonia Mia travel to Mars without leaving Earth?

7. Sue Bryan tells Sonia Mia that she has ridden Mission: SPACE more than 400 times.
As the senior show producer, why would it be important for her to ride that many times?

8. The question below is an incomiplete sentence. Choose the word that best completes
the sentence.

it feeis like you are blasting off into space, the Mission: SPACE ride is

aguite thrilling.

A vet
B because
€ so
O although

g, Answer the guestions based on the sentence below.

Imagineers at Disney World Parks build attractions to put people in different worlds and
stories.

Who? imagineers

(do) What?

Where?

Why?

THE SCOLUTION TO READING COMPHEHENSION
3 2017 Resdioks®, ne. Al rights reserved,
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ReadWorks Questions: 3,2,1...Blast Off

10. Read the vocabulary word and definition below and complete questions 10a, 10b,
and 11.

Vocabulary Word: associated (as - so - ¢i - at - ed): connected.

10a. Read the five sentences below and underiine the word associated in each
serttence.

1. Sue Bryan associated creating rides with storyteliing.

2. The children associated birthdays with cake and presents because they received
these every year.

3. The dog associated the bell with a treat because every time his owner rang the
bell, he got a treat.

4. The police officers had to learn all the laws associated with their jobs, so they
knew what to do on the job.

s, After visiting the farm and seeing how cows produced milk, the boy associated
mitk with cows.

14hb. Which image is most likely associated with Halloween?

(BRI ] b ok

11. What gualities do you associate with being a successful student?

Read ._:5? @r THE SCQLUTION TO BEADING COMPRERENSION
= @ 2072 ResdWorks® fne. Al rights reserved.



ReadWorks “Seven Minutes of Terror,” Eight Years of Ingenuity

“Seven Minutes of Terror,” Eight Years of
Ingenuity

“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 eloguent cast of entry-descent-landing engineers {or "EDL
Fngineers”}. Working from the Jet Propulsion Laboratory (JPL} in California, their
team introduced the world to one of the maost 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 fanding. 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.
Split into two parts, the launch and the landing, MSL is one of the greatest
technological accomplishments of human history.

ReadWorks.org sy umone cournenension



RBeadWorks “Seven Minutes of Terror,” Bight Years of Ingenuity

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 shuttle 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 pianet to determine what it takes to bring a shuttie to
the stars.

Planning the shuttle’s trip to the red planet {(Mars’s nickname, due to its colorj—a
voyage lasting about 36 weeks at maximum cruise velocity—was also not exactly
a new chatlenge for engineers working on the MSL mission. NASA had already
landed two rovers, named “Spirit” and "Opportunity,” on the surface of the red
nlanet. 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 reguirements 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 ¢an work with engineers to
pinpoint the optimal month, day, and time for a space shuttle to leave Earthon a
speedy one-way Irip.

Drawing on centuries of knowledge of the laws of physics, scientists designed
rockets and a shuttle 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.
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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 52 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
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 seguence 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 couid attempt a vertical landing.

Successfully executing the switch from a parachute entry to a controlled, rocket-
fueled descent was a 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.

THE SOLUTION TO BEADING COMPREHENSION
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Eternally thinking one step ahead, EDL engineers designed a “sky crane” to
complete the final step of the landing sequence. When it was 20 feet above
Martian sail, the capsule 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

MSL is the latest of NASA's attempis to learn more about Mars. The most popular
inguiry is whether Mars may have, at any point in its long history, supported life
as we know it. 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
will help it probe, sample, record, and analyze its way through Martian terrain.
Collecting evidence on the biological, geological, chemical, and radiological profile
of the red planet will prepare NASA for the next space flight to Mars. 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
Flon Musk, are even devising a plan to colonize the planet just one decade later.
Skeptics debate whether or not such an outrageous idea could ever be made into
reality.

tooking 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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Name: Date:

1. What is Curiosity?

A a parachute used to land on Mars
B another name for the National Aeronautics and Space Administration
C a space rover that landed on Mars
D a video made by NASA engineers

2. What sequence of events is described in this passage?

A the sequence of events that led to Opportunity landing on Mars

B the seqguence of events that led to Curiosity landing on Mars

C the sequence of evenis that led to the creation of NASA

D the sequence of events that will need to take place for Mars to be colonized

3. In order to land on Mars, Curiosity had to use a parachute, rockets, and a sky crane.
What can be concluded from this information?

& Landing on Mars is a simple process.

B Landing on Mars is a complicated process.
¢ Landing on Mars is a waste of time.

D Landing on Mars in the future is unrealistic.

4. What helped make the Mars Sclence Laboratory mission successful?

one person working by himself for decades
two countries competing with each other

a lot of people working together for years
hi-tech airbags first used in 2004

WOmp

5. What is this passage mainly about?

A a mission to Mars

B life on Mars

€ what being an engineer is like
D the history of NASA
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6. Read the following sentence: “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.”
What does the word mission mean?

A a problem that develops when people do not prepare for something as much as

they should
a short period of time when people feel extremely nervous about something

B
€ the movement of interplanetary bodies
D an important task to be carried out by a person or group of people

7. Choose the answer that best completes the sentence below,

Fngineers spent years getting Curiosity ready; ________, it landed on Mars.
A finally
B however

C third
D such as

8. Describe the video story "Seven Minutes of Terror.”
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g, Which seven minutes of terror does the video’s title refer to? Support your answer
with evidence from the passage.

10. Why might the engineers who worked on Curiosity have felt terror as they watched
it land? Support your answer with evidence from the passage.
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