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Science Content Background
=0 fl Lesson2

Substances and Mixtures Properties of Solutions

Matter; Substances and Mixtures Scientists often put materiald Parts of Solutions A homogeneous mixture is also known as

into categories in order to understand how they are similar to each solution. Solutions have two different types of parts—the solvent
other and different from other materials. Elements and compouhdsnd the solute(s). A solvent is the substance that exists in the

are two examples of substances. A substance has a fixed . greatest quantity in a solution. All the other substances in a
composition, which means It is always made of the same things:thedlution are called solutes.

combine in the same way. This differs from a mixture, which -

contains two or more substances that have not bonded together. Aypes of Solutions Students often think that solutions are always
mixture has a variable composition, which means the substances Jiquids. However, solutions can exist in all three states of matter.
used to make it don't always combine in the same way. There ﬂfEThey can be solids, liquids, or gases. The state of the solvent

two types of mixtures—homogeneous mixtures are evenly mixed determines the state of the solution.

and heterogeneous mixtures are nol.

: Water as a Solvent In nature, water almost always exists as an

. aqueous solution. Water often acts as a solvent. The reason many
: solutes dissolve in water has to do with the fact that water Is made
: of polar molecules. Each water molecule has a positive end and a
: negative end.

: Like Dissolves Like Water dissolves many substances, but it can't
: dissolve everything. Polar compounds, such as rubbing alcohol,
: easily dissolve in water, This is because “like dissolves like." When
: it .= rubbing alcohol and water mix, the positive ends of the water
How do compounds and mixtures differ? Mixingisa ical:

P Mixing Py molecules attract the negative ends of the alcohol molecules. Also

change, not a chemical change. The substances that make up a . i
mixture do not chemically bond together. As a result, they retain the negative ends of "'f“‘e" TOIECUeS BIECL e ROsTtive e{lds of
alcohol molecules. lonic compounds, such as table salt, which

ir pr he mixt r a
theirproperties i the mixire and can be separated 10M S2Ct ave atemating negative and posiive fons,oso mix with waer n
occurs when elements bond together to form compounds. TheE a simllar.way. prever, nonpolar molecules, such as vegetable oll,
properties of the elements are not observable in the compound Yo Rt RSSoE 17 WL
and the compound cannot be separated into elements using

physical methods.
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Science Content Backgroun

Concentration—How much is dissolved? Concentration is the: m

amount of a particular solute in a solution—the greater the amdu

of solute, the higher the concentration. When a solution is Acid and Base Solutions
composed of a solid solute and a liquid solvent, concentration is

the mass of solute in a given volume of solution. Any unit of mqggWhal are acids and bases? An acid is a substance that produces a
or volume can be used to express the concentration. When a : hydronium ion when it dissolves in water. A base is a substance that
solution contains only liquids or gases, concentration is the volunféfoduces a hydroxide ion in water. Acids and bases are found in

of solute in a given volume of solution. In this case, the units of many everyday items, including the foods we eat.

volumes must match and the concentration can be expressed as a

percentage.
H®— B+
Solubility—How much can dissolve? Solubility is the maximum

amount of solute that can dissolve in a given amount of solvent abiydrochloric Water Hydronium Chloride
a given temperature and pressure. The higher the solubility, the acid (H,0) ion ion
more of the solute can dissolve. A saturated solution contains the  (HC) {H;0) [{olj]

maximum possible amount of solute that can be dissolved. An -
unsaturated solution is able to dissolve even more of a solute. : What is pH? pH is an inverse measurement of hydronium ions in a
Changing temperature or pressure can affect the solubility of a: solution. As the concentration of hydronium lons increases, the pH
substance. Many solid solutes become more soluble when the : decreases. Acids have a pH below 7 on the pH scale (because they
temperature increases. Conversely, many gas solutes become tesiave a higher concentration of hydronium ions) and bases have a
soluble at higher temperatures, but more soluble under pressure.pH above 7 on the pH scale (because they have a lower
However, pressure does not affect the solubility of a solid solu!e iBoncentration of hydronium ions). Solutions that are neutral
a liguid solution. i measure exactly 7 on the pH scale. When the pH decreases by 1,
for example, the acidity increases 10 times.
How Fast a Solute Dissolves When the particles of a solvent and
a solute come into contact with each other mare frequently, the How is pH measured? Test kits used to measure pH inciude
solute dissolves faster. There are different ways to increase the. chemicals called indicators that cause a change in color when an
speed of dissolving, including stirring the solution, crushing the: acid or a base is added. To perform the test, place a drop or two of
solute, and increasing the temperature of the solution. However, the indicator into the solution and watch it change color. Different
the only way to change the solubility of a solute Is to change the indicators will change the solution into different colors, depending
temperature or pressure, Stirring or crushing has no effect on : on the pH value of the solution tested. You can also perform a
solubility. : similar test using pH strips. Simply dip the testing strip into the
. solution and watch as the strip changes color. The pH testing strips
. will have a color correlation chart to give the approximate pH
+ value. The most accurate way to measure pH is to use a pH meter,
: which is an electronic device that is sensitive to the hydronium ion
: concentration in a solution.
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strand Map

Required Background m;&{'?;&[ﬁ'gifi:gde " All materials have certain physical properties, such as strenfith,
! ' ! hardness, fiexibility, durability, resistance to water and fire, ghd
KHOWIEdge from the 53_”?5 basic ease of conducting heat
To understand the Key Concepts TRSIRS. ¥
of this chapter, students should X " * When a new material is made by
have the following background * Atoms may stick together in well-defined combining two or more materials,
knowledge: molecules or may be packed together in larg has properties that are different froft
arrays. Different arrangements of atoms into the original materials.
groups compose all substances. I
[
* Substances can be
Awetican Rssatition fo e Adhemnconsent of Scimnce * The temperature and acidity of a solution influence reaction rftes.] identified by properties
B Gt P Many substances dissolve in water, which may greatly facilitafe such as density, boiling
reactions between them, point and solubility.

: i 1 Substances have a fixed 2 Solutions and heterogeneous mixtures are bogh
PerEI’tIES Of > composition. The composition of B types of mixtures. Solutions are mixed at the atofhic
Solutions mixtures can vary. level

* '

3 Mixtures contain parts thal are not bonded togeth
These parts can be separaled using physical means, ahd
their properties can be seen in the solution

Lesson 2 :

. Substances dissolve other substances thd
Acid and Base have a similar polarity. In other words, like |-
Solutions dissolves like,

)
L4

5 Concentration is the amount of substance thafls
dissolved. Solubllity is the maximum amount thit
can dissolve

(]

6 Both temperature and pressure affeft
the solubility of solutes in solutions

7 Acids contain hydrogen ions that are released and form hydrofium
ions in water. Bases are substances that form hydroxide ions wi#i'
dissolved in water

)

8 Hydronium ion concentration changes inversely with gH.
This means that as hydronium ion concentration increaggs,
the pH decreases.

[}

9 pH can be measured using indicators or digita
pH meters
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Identifying Misconceptior

Identifying Mixtures - Solutions
Find Out What Students Think . Find Out What Students Think
Students may think that... 5 Students may think that...

. the difference between a mixture and a substance is aiways ... the atoms that make up homogenous mixtures are smaller
utslhie under an ordinary microscope. They might mistake a : than those that make up heterogeneous mixtures and that is why
solution for a substance because the mixture appears you can make out the parts of a heterogeneous mixture. Use this
homogenous. : discussion and activity to clarify that all atoms are far too small to

. be seen with a microscope. Homogenous and heterageneous
Discussion :  mixtures are distinguished not by their atomic size but rather by

Remind students that atoms make up all matter. This includes : theuniformity of mixing.

elements, compounds, solutions, and mixtures. The difference:

between a mixture and a substance is seen at the atomic levef, (f DIscussion

matter is chemically bonded together, it is a substance. [f matter Remind students that while some atoms are bigger than others,
only physically mixes, it is a solution or a mixture. . all atoms are too small to be seen under an ordinary microscope.
Explain to students that atoms are too small to be seen without a Usually the different parts in a heterogeneous mixture are visible
high-powered microscope. You cannot visually inspect matter :  because they do not mix evenly. This can be seen in the picture
with an ordinary microscope and determine if it is a substance: or ©f granite and the microscopic view of blood in Figure 4. In a

a mixture. A sample of matter that appears to be a substance ¢anhomogenous mixture, matter is mixed evenly throughout the

be a mixture. The parts of a heterogeneous mixture are : mixture. A good example of this is salt or sugar dissolving In

detectable with a microscope. The parts of a homogenous  :  Water. Ask: Do the size of atoms help distinguish a
mixture cannot be seen with a microscope. Ask: What s the : heterogeneous mixture from a homogenous one? no What does?

ditference between a substance and a mixture? The matter inza how the different types of matter are distributed in the mixture
substance Is chemically bonded; in a mixture, it Is physically: and if they dissolve Ask: Can you distinguish a heterogeneous

combined. Ask: Why might a homogenous mixture look like @  Sample Just with your eyes? Not always; sometimes you need a
substance? When matter is evenly blended at the atomic level, microscope.

you cannot see the different parts. Ask: Why can't an ordinaly
microscope be used to determine if a sample of matter is a Promote Un derStandlng

-
solution or a substance? An ordinary microscope cannot  : hmvi Remind students that the difference between
magnify at the atomic level. : homogeneous and heterogeneous mixtures is
:  the uniformity of mixing and not the size of the atoms. Then show
Promote Un derstanding : them this demonstration. Place two empty 250-mL beakers on a

h(th'ity Use this demonstration to engage students : table. Add 100 mL of rcom-temperature water to each. Next, add
about how the magmﬂca“on of an item does : : 50 g of table salt to the first beaker. Add 10 g of table salt to the

not necessarily reveal its composition. Mix two colors of sand In as¢cond beaker. Stir both beakers for a minute. The first solution
beaker. It should be blended well enough that from a few meters Should have undissolved salt at the bottom. In the second beaker
away it appears one color. In a second beaker la\,}er the two all the salt should dissolve. Since the same solute, salt, was used
colors of sand so they are distinguishable from a distance. F.u a In both solutions, students can be assured that the size of the
third beaker with just one sand color. . atoms Is Irrelevant to the type of mixture formed. Ask: Which
:  solution is the homogeneous mixture and which is the

1. Have students stand far from the beakers. Explain that lheEr heterogeneous mixture? The second solution |s the

position Is like viewing matter without a microscope. . homogeneous mixture, and the first solution is the
2. Display the first two beakers. Ask: Which beaker represents heterogeneous mixture.

a mixture? Which beaker represents a substance? :

3. Have students come close to the beakers. Explain that this:
is like viewing matter with a microscope. Ask the questions
again. Students should note that both are mixtures. !

4. Place the third beaker on the table. Ask the questions agafn.
Students should note that it is impossible to say ifitisa - PAGE KEELE
mixture or a substance. Explain to students that the same : SCIENCE
prablem exists when trying to use an ordinary microscope to '
distinguish a solution from a substance. The magnification :
level is too low to see [f the matter is chemically bonded or
Just mixed.
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Explore Activity

How are they different?

11 you have ever looked af & bottle of lafian saled dressng you
know that some substances da not essly form solutices. The of
and vinagal do nol mib ond the spices sink to the bottom. How.
vel, the salt in salod dressing does min evenly with te other
substances and farms a sohition. How can we descrioe the
difference guantitnfhelyT

FITEL!E:IE:HHI:I: & lah watety form

2. Label one beaker A and snother besker B

1. Measure 100 mL of waber and pour it isto bealer A
&, Weasure 100 mL of water and pour # nto beaker B

5, Add 1D g of baking soda 1o beaker A, 3nd stir with » plastic
spoan for 2 min ar until all the baking sods Sesobes. wisch
happens firnt.

. Add 25 g of sugar to beaker B and st with 2 plastic spoon for
2 min or unid all of the dissolves whichewer happens first

. Dbserve the mistures In aach beskss Record your obsemvation
inyour Science Jourmal,
Think About This
1. Whal substance dissolhied better In water? Hew do you know?

2. Fredict what would hap pen if you were to ue 200 =i of weder
imstead of 100 mL

D o think more bekmyg seoa might disscie il yoo siered he
soiution longer?

4, Koy Concept Why do you think ene substance casolved mom
easily in water than the other substancs? What fac tors do you
{henk comnbule o this difference?

@Essenﬂal Questions

About the Photo Stairs? Limestone is made up mostly of the After this lesson, students should understand the Key Concepts
mineral calcite, or calcium carbonate. At Mammoth Hot Springs, and be able to answer these questions. Have students write
calcium carbonate from limestone deep underground that formed €ach question in thelr Science Journals. Revisit each question as
millions of years ago is dissolved in hot water. When the water ~ YOU cover its relevant content.
comes to the surface, the calcium carbonate comes out of the
solution, and forms new limestone. Ub‘? Vocabulary

Create Classroom Flash Cards
Guiding Questions 1. Have students work in pairs to create one flash card for each
% what substance forms the terraces In  limesfone vocabulary term In this lesson.

ot 2. At the beginning of the lesson, have them locate the
vocabulary terms on the lesson opener page. Then ask them
G What is one way to make a mixture? | Answers may vary. Students moy respong L0 Write each term on the front of an index card.

g;iﬁ"ﬂ‘;:;ﬂ: ﬁ:f;f e "‘7“”‘! e 3. As they complete the lesson, student partners should work
50 0n. together to write a definition for each vocabulary term in their

own words on the back of their index cards.

4. At the end of the lesson, collect flash cards and organize
them by vocabulary word.

5. Pin the index cards on a bulletin board. Create a column for
each vocabulary word.

6. Have students select the best definition for each term, Ask
them to explain their choices.

@ Why Is the hot spring water In this The water has carbon dioxide and
photo an example of a mixture? calcium carbonate dissolved in it
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Understand Key Concepts Critical Thinking
- : 1 Exphain bow vou colhd use e 4. Explain A sudeti wanis o Hctease the
‘.’Isuahze It! wlubsility of 3 nubstapce o fake 3 maRimim dnount of sugar that can
B smurated saluion dissolve m watzz. She crushies the wugar
airel ther sirs #t treo the water. Does
i =— ;I this work?
Interpret Graphics
2 Read s Graph U the graph (o
Cuncaricator it davermmine wist you would cbserve 11 3 (IR \
R —— solistion of 30 g of RCIE 100 g of A e catioh b il hoié 3 |
m:t::m st Mk A5 1OPC [ ubi!!;:'ilnl la::-md 3 cup of the
an AmestE swre soup have the wme 1
~ == Bl =
| g rin e mtsances vi s i iy wnd o o no !
L
k
B e e U SR G 6 A S SRt || l 1 Organize Copy 1he graphse prganizer,
wnl e B bo organiee Umee fetopm Dt
! increase the spead 4 solute disolves in 2
| ! 1 liuied
| H ¥
{ | P Coamn?
- v
~ —_——— — —— o
i
e Chmpterd trman ot Pracw WY
Use Vocabulary Critical Thinking
1. A polar molecule has a slightly positive end and a slightly 6. Breaking the solute into smaller pleces and stirring will make It
negative end. Polar molecules have an uneven distribution, or dissolve faster, but it won't make more of it dissolve. Increasing
separation, of charge. DOK 1 temperature of a solution will make more solute dissolve.

DOK 3
Understand Key Concepts

2. The solubllity of a substance is the maximum amount of solute

that will dissolve in a given volume of solvent. If this amount or i
more is placed in the given volume, the solution will be 7. Concentration is m/V. A tablespoon has less mass and less

saturated. DOK 2 volume. A cup has more mass and more volume. However, the
ratio of mass to volume s the same for both, therefore, they
3. Because lons are charged particles, they will behave llke polar  have the same concentration. DOK 3
substances, and will not dissolve in a nonpolar solvent, DOK 2

Interpret Graphics

4, The solubility of KCIO; at 10°C is about 5 g per 100 g of water, - 2Pay ¢
Therefore, you will observe most of the solute (25 gj on the : 't 201 9
battom of the container. DOK 2 i

F ;::"' o
5. increasing the temperature, crushing the solute, stirring the d} . 2oLluwill ple

solution (in any order) DOK 2 EDIBQ

ed fi oal -1
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vout Do v srleped

About the Photo This statue is made out of a type of rock,

|

1

|

1

|

|

|

|

1

|

1

|

|

|

|

1

b Il l n :
unu conceniration of |
hydronium ione |

tend and complote |

1. Resd and complete o affeet pH? |
2. Halt fill & beaker » What methods |
1. Placecne and m""'lﬁﬁh [
Cautien: D :

|

r_--i Vocabulary |

acid |

B T 1 ydiariam wn |
b |

Think About This F“' E
1 Desoibe what char v |
|

1

[

2. Whaot do y k ! |
1

|

[

i it icd [
Fait |

1

|

1

|

i [
§ 4. Key Concept Recal i :
i | it ol the colo |
i bread tha sol |
|

|

|

|

|

|

1

|

[

|

S |

|

1

| Vocabulary
%20 Create a Dictionary Entry

Associating words with images can help students understand and

such as marble, that reacts easily with acids. Make sure students recall scientific words.
understand that the statue is very old and that the damage shownq, Wwrite the word base on chart paper or on the board. Have

occurred over many years.

Guiding Questions

@ How oid do you think the statue
Is?

&® Do you think the statue Is most
likety In a city or in the country?

&€ whnat do you think might happen
to the statue If it continues to be
affected by acld raln?

@ Essential Questions

Students might su
Is hundreds of yeors

Students mig

on the statue would b
that the statue might «

After this lesson, students should understand the Key Concepis
and be able to answer these questions. Have students write
each question in their Science Journals. Revisit each question as

you cover its relevant content.

158 Chapter 6

students look up the different meanings of the word in the
dictionary. Discuss how they might use the word in an
everyday context.

2. Have students work together as a class to create a dictionary
entry for the term, writing two or three of the definitions they
found in their own words.

3. Have students record the dictionary entry in their Science
Journal. After they have completed the lesson, have them
compare their definitions to the scientific definition of the
term base. Ask students to consider how the scientific
definition is different from the everyday definitions.
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Engage Explore Explain Elaborate  Evaluate

Visualize It!

- +
’ A —

Pl L PO AL MIESIh A I CETLERE S She L4 b P rrd
a1 B it el A o IO Ty Wl e R B Ly
Har SOTIA™ SIS W et Thits Mesnd Tl S Mycr ™ oe orl Tl
SNTE A[E MLESINCET RN AOF SR RTINS PR

BN MIRDAE R WRET W BH IIEsaT.

et et £ e

e — —

J- Lt ranpern wnes s et B euzows 2w T

[ ZHurw o trw CErwERtTRE Ot Do e e [T

Use Vocabulary

1. A miesiute ol the concentration of
wdromiuen tons (O 2 sndusion is

Interpret Graphics

6. Predict what s produced when
bvedroflsorie acid (HFY w disolved in
water i the equation belmy

& Alnd 18 used w0 degermine
he appprosinmate pH ol 2 selution.

Understand Key Concepts
3 Dwscribe What happem to a bvdmgen

avom o a0 acid when the aod n
[ R

7. Contrast Copy the graphile organizer
bolow, and use it to deseribe and
coprast three ways to measure pHl n
Ahsis rgantiven, deseribe which methods
are most and leasy securane.

e —

- |

Critical Thinking

B, Describe the concentratian of
Trwadronium ons and ydroide fons
when a hase ia added slowly 1o 2 white
vinegar solution. The pH ol whie
vinegar s 1.1

4. Explain How does pH vary with
hydeenium o and lvdrewide lon
CTRRARITEens in water!

B Show [oes an acidic sehuton coneain
hydroocide tomst Explain yotr mswer
with a diagram

. i |
I P
' J i
| B morsmnts oo o ot 1t e o7 < =
sl | .I I
i .l
Visual Summary Interpret Graphics

Concepts and terms are easier to remember when they are
associated with an image. Ask: Which Key Concept does each
image relate to?

Use Vocabulary
1. pH DOK 1
2. indicator DOK 1

Understand Key Concepts

3. The hydrogen atoms separates from the acid molecules and
reacts with water molecules forming hydronium ions. DOK 2

4. As the concentration of hydroxide ions increases, relative
concentration of hydronium ions decreases, and the pH
increases, As the concentration of hydroxide ions decreases,

the relative concentration of hydronium ions increases, and the

pH decreases. DOK 2

5. Yes; bul it contains more hydronium ions than hydroxide lons.

Accept student diagrams that show hydroxide lons and
hydronium ions. DOK 2

6. H;O' and F— DOK 2
7. (in any order) pH meter, pH testing strips, pH indicators DOK 3

Critical Thinking

8. As a base Is added, the hydronlum lon concentration
decreases and relative to the hydroxide ion concentration,
The pH of the vinegar increases until the concentrations of
hydronium and hydroxide lons are equal, the pH equals 7.
DOK 3

-2 | '“"’4; .
Vo 4
oy 4Q) 2018

2018
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6 Study Guide

Chapter 6 Study Guide

@ TheBIGldea
Sohihons ar= homog=neous minturss. They can be described by the
concentraticn and type of schule they contain

6.1 Proplrhn of Solutions
- Concentration me smoes o solule mat
LY b Hhe reaare e
ENOUPY OF § LY IR CYn e

+ BE ETEEELAT IO [EIIE AT T
ety of LRI e e

6.2 Acid and Base Solutions s
« It et g s e prtes et e inOnigm ione. Frydiioeium jon
mutr=BaeS we sty vt e by e e when e base
maten pH
L2t

- HpCmmELT O CONCITE S gy e wrty T sy et
PP e B LOPCETETEN SMErtases e GH oecrEme
= uH ean b s e o o RIS Sots 4 e

Chpwrs W bt es e ean e Braben

208 Chapber 8 Sfuesy Ouicks

Use Vocabulary

0 repmiets £ e seen win
UNAIDeT Fve o wWitn 8 miciascone

[ LY T ey Se————
salsn A st by |oaking w
e

L

O viwier cimsories oer
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citfeTEnt & mewints of the s wE e s
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METES s

CONCENTIIINN Cermames. oH

[ -
nestinies t

£nn be seoes io e o

Link Vocabulary and Key Concepts

Liter vorobany e fium i srewous peoe D comoeshe fe concent mae,

Pt f atam. lpa.u.-r
,d: Ty ¥
i I
o wat
i it
e ilkeied
il = @ |- b

-

[
-l
b

bu
-
i

Cmmgh B HE P S

Ciapler 8 Situdy Gulide 208

Study Strategy: Write a Quiz
Students are often nervous about assessments because they are un
of what will be on the test. When students write possible test questio

they have learned.
1. Organize students into groups of four.

2. Have each student develop a ten-question quiz from information
the key concepts summary. Encourage students to include a varie
of question types including true-false, matching, fill in the blank,
multiple choice, and short answer.

3. Have each student exchange papers with another member of th

n

surésk students to create vocabulary definitions using their own words.
sConnecting vocabulary words to students’ own language promotes
from the key concepts they have explored, it takes some of the mystenunderstanding more effectively than pure memorization.

out of the assessment and allows them to focus on studying the concepls Have students create a two-column table like the one below in thi

I¥3. Ask students to describe what they know about the chapter’s

Study Strategy: In Your Own Words

Science Journal.

2. Have them write the vocabulary words in the Study Guide in the |
column.,

vocabulary words using their own words (without referring to the
textbook).

Example:
group, who will complete the quiz. e
4. Instruct each student to exchange papers with another member Vecddary Word My Definilon
the group, who will grade the quiz and give it back to the person who ' :
took the quiz. culbslance )&MIEWE;EI’H it g b
5. Encourage groups to discuss how writing questions helped them lre:came kinds, of alorms thal are
complete a quiz. awevged i toe same way. Subslances
can be elowenls or conponds
Uncorrected first proof - for training purposes only

208 Chapter 6

Scanned by CamScanner




Engage Explare Explain _ Elaborate Evaluate

WNLLI2) Chapter Project N Teacher Notgs

Use the Foldables® Chapter Project as a way to conne
Key Concepts.

o

1. Ask students to organize their Foldables® in a way
that reflects how the concepts in each Foldable reldte
to each other.

2. Use glue or staples to hold the sheets together as
needed.

3. When complete, ask students to place their
Foldables® Chapter Project at the front of the room.
Have the class critique and discuss the way in whicl
students have organized their Foldables®,

Use Vocabulary

1. mixture 4. concentration
2. substance 8. hydronium ion
3. polar molecules 6. base

Link Vocabulary and Key Concepts

7. Solvent 11-12. Temperature, Pressure
8. Solute(s) 13. Acids
9. Concentration 14. Bases
10Solubility
- for traini
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1 Which ks a schuion?

A copper

B. vinegar

C.  puwre watsr

D, & 1mmin coclkie

The:
-t

§. Which ions are present i e gresiest amount
In m solution with s pH of BS®
A hydrogen lon:
B, hydronium lors
C. hydroxide ions
8. onygen ons
& ‘Which best descrites a solubon that contans
thie maximéam cramolvesd solute?
A Ris o concentrated salubion

10, Predict Th belowr o the sokabiliy ﬂ.w methed to determine the solutsl
'mm!d!mmum m;!mn.inuun EEU'C. il

=4
(0 soRREN00 J0)
oB888838

B s o dilute solution
€. Risasoturated solution
D Iz an urssurated solution.

T Which 5 & micture of two slements?
A

IEH
b | RCcE
“ % )
n | o
&€ “Q
Ew [t¥
3 What wouid you add to 3 salution with 3 pH ot ‘
15 to gbtain 3 sulution with & M of 77
A k- A4 B M&lﬁnlnlmamwﬂww
B vineger pHI0
C WeipHTE0 fhn:l: r-mm-hm
D. coffes fpH 5.0)

B Theglmmmemm }
€. The gas becomes l==s shabls whan
re decreases i

D. The gas becomes more solchle whan
pressUre decresses

4. Which can change the schutiity of a soid in a
Nequi?

€. increning the pressure of the soluiion

0. mereang te tempersire of the Critical Thinking i

. Infer How can you el which componssd m s
solution Is the solent?

=0 Thaptey @ Srve=w

Imagre you have made 3 sohution that
mlmrsn-g of potassium chioide MO n
100 g of solution, Predict what you would
obesove a5 you gracually incre=sed fhe
Derdlnfmrnllchn'lwll

H.ﬂl'rninlh of three soluboms i shown
blera wpH -

Milki |pH 67}
Coftes [pH 5)
Ammenia (pH 1.8)
Prace these solutions in ceder of
a. most acdic fo least acidic
b most base o least basic
© 1est OH— t%mmnnm fowest
Cance]

5. What sre schutions ™ Lt = kst three ways a
souton can br desctidied

. How do solutions dfter fram other types of
ke

Calculste Concentration

7. Caiculale the conceniralion of suger in oL B 2 3oklee Sal cortairs 40 g of 3uger in 100 of
saluiion, There e LO00 mi in L7

T Trets are Mary ey in Fake @ assse of @ e CReretrEee. Wl B e sy ye e
ke m Sl A AR e e o W00 gt

. A nalt sollan s @ canceriton o7 200 L. Hiow My Swin of sall s contained B BO00|mL of
B et How sy geasm oF ol vt o e coetaed 0 F LS s wostion b

L Wrhee RS S

Chapter O Srvicw i

Understand Key Concepts

1 B. vinegar

2 B 40g

3 C. lye{pH13.0)

4 D. increasing temperature of the solution
5 C. hydroxide ions

6 C.Itis a saturated solution.

7 A. mixture of two elements

8

C. The gas becomes less soluble when pressure decreases.

Critical Thinking

9 The component that exists in the greatest amount is the
solvent. Also, the state of the solution is the same as the state
of the solvent.

10 At 0°C, only about 28 g of KCI will dissolve. As the temperature
increases, more solute dissolves. At about 80°C, the last of the
KCl dissolves. Above 80°C, all of the solute remains in solution.

11 a. most acidic to least acidic: coffee, milk, ammonia
b. most basic to least basic: ammonia, milk, coffee
c. highest OH™ concentration to lowest OH™ concentration:
ammonla, milk, coffee

12 This means that as the hydronium concentration increases, the
pH of a solution decreases.

13 Possible method: Heat 100 g water to a temperature of 50°C.
Measure the mass of a few grams of substance. Add small
amounts of the substance until the point where a few crystals of
substance do not dissolve. Measure the mass of the remaining
substance and subtract from the mass of the starting amount.
The difference is the mass of substance that dissolves in 100 g
of solution—the unknown's solubility.

Uncorrected first proof - for training purposes only
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Writing in Science
14 Check that answers follow the definition of & haiku and
accurately describe the formation of a hydronium ion.

@ The BIG Idea

15 Solutions are the same as homogeneous mixtures—twp
or more substances mixed together on the atomic leve
but not bonded together. A solution can be described as
dilute or concentrated; by how much solute it contains;
as saturated or unsaturated; as acidic, neutral, or basid
or by its pH.

16 Solutions are different from heterogeneous mixtures ir
that they are mixed on the atomic level. Solutions are

different from substances in that they have a variable
composition and substances have a fixed composition.

r

Math Skid

A

Calculate Concentration
17 40 g/100 mL x 1,000 mL/ 1L = 400 g/L
18 Answers may vary but should result in a concentration
of 100 g/L. Possible answers include: Add 100 g of sugar
to a graduated cylinder or vessel and then add water tol
the 1,000 mL mark. Or add 10 g of sugar to a graduated
cylinder or vessel and then add water to the 100 mL mark.

19 100g:400¢g

ed fi oof - for trainin 0s@s or
E"mé’i““‘ ining purp ly
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Muiltiple Cholice aligned with TIMMS 4 & besn contams a matues of sand and smasl ' SwES B lemonae using
L the fi rios .y peebshies. What kind of mixiuyne & this? K pc:nmrmil m@;ﬂﬂmdum nn' Constructed Response aligned with
i i T guetii A compound mhtlSh.lddlmw.!c!m ;'ME“I _—
B heter ot ghess and two spuonfiuis of powdes wplaln how the concentration of
b ogeneca 1o P se¢oni gless How do fie solbon in rptdioritui |enm i the contartistion of
homagenscos tha te glasses compens’ Irpdrausde ot change when 4 base ks
D woiution A Thedisigio hm‘i —— desclved In water.
5 Which type of substancs il Ses] EomEmECoe 0V -
T 3 darnkeg I & sseent that was w=de of B The firsd gleas has a grester solubiity
oanoi MoNces? € Theseroni glass Nas & grestes 10 A& res=aicher mbces A sohation that 1
1 Which statement describes U teo figures? A & walerbaten sotvent comcantration of powsder e 40 percent heliuf gas snd 60 percent
: gm: m:; any me“ B =i e D The second gles has 2 oreader sobubility ‘T:,‘:c EIE :‘!m:.; b ;mlj?‘f‘: il
g 1 :U: ':11 ::;;1?531'\:@‘ X € @ soluie made of poki mokeciien e it pabile befimm to awsaber ghissno :H'Iﬁjlum 'U;‘; L‘:'c' {hrough o micrescope?
miniure 5 i subsience. i ol wotld thee mixture look ke at e
D Vhaui ol 2 1 i [ Yol remce ol nonpolsr molecules Sammpee | Churigs i | Charige i res stamic lavel?
L thw figpure b assmer geestio & Sttt | s inis e
2 mhmm;wamxunwmuf . ' turra el s e
i "lfm - n:"“!"m e e ﬁ . o e — N A studart s dissohing roce sat i water
oy e the same ", (- - — — Diescribir e vy 15 nCTeass he rate of
B  Theyare opposites - _:-‘_;;‘ 3 i e = mem L
c Emli:::ﬁ:!mmmsm than .”‘),, 2 [P p— e Choarge Tl phe flgerre 100 geser ueeations |2 and 13
D Homogeriecus mixtlies e moe svenly W e 8 Ascantint collncts the data shove uning T + . + '
rriaed thar soltians 6 T figure thows how water molsoles ikria apet, Sl (jkmus pEper i 3 typs of o e s - ’ pu
3 & worker uses a o e bits of weegund an ion = n sobion, What can you pH Indicator that hims r=d when pleced in
e e e W G st e o B B e
describes e sampls Defore the worket csed A B negatne becouse e negalive ey : gt - St
Bre fragned 1o iemowe the iron’ of the water molecule ae stracted to £ ;—ﬂxm‘uﬁ:;::mf:lmnuw;‘;n u J,Ef;;ﬁi’;‘&*’ﬁﬁ"jﬁﬁ in nalr‘.
a4 The e e B i = nogeine becmsa the postive snds ‘ soha abaer o i
:l;mrm a5 mnﬁ@&m'rq’fgﬁyua of this water molecuis are stttacted 1o i “" “‘mm:‘" ik e 3 Dume Lhmll!&ﬂmlcﬁ El:;@dn.a baso, or &
Tmod. € & postve beciuse fhe negative endy
8 u‘l“ncmpln i 3 compound because OF tie wiste macleci e ave stracted o i 8 schgtion 2
e o wens vemoved osg a chemassl winon 3
= ] I!‘;l Sk ;eu:lzl‘l’l-__gcs 2 ench of € ¢ 13 Wit oy youl conclude sbout the pH of the
s meten ane 113 D selutond aquecxn 1okon of rydrogen ineicle?
€ Thes=mple s a misure becaus= the =on &
win removed wsng 8 chemical change.
D The ssmple s 2 mivure because the Ton
wa removed using 3 physal mefrod ;
13 3 % p B p e m
{1 I ] '
- - CEugmas @ Tormwrars Tes Faoes Chagier 8 Sundaroired Toss Fredties I
. -
Multiple Choice 5 D—Correct. Like dissolves lke. Nonpolar dissolves nonpolar. A

and € are polar substances and would not dissolve a nonpolar
' i e ————— b molecule. B dissociates into positive and negative ions which

2 shows a compound. Both of these are substances. A, C, and D ; -
a ct the negati d positive ends (respectively) of
include mixtures in the descriptions. ar;aﬁtt:lam;géﬁle. el e e sy Y

2 A=Seect. The;tare “&e dsame. — ls;wn;thE(;v Oé?ﬁfm t 6 C—Correct. It is positive because the negative ends of the
homogeneous mixture. B does not accurately describe Gillerent \atar molecules are attracted to It. The end of the water

typesf of mixtures, and C and D assume differences between molecule with the oxygen atoms Is negative and s Interacting
solutions and homogeneous Mixtures. with the on. The lon has an opposite charge—positive. A is a

3 D—Correct. The sample is a mixture because the iron wrong characterization of the ion and how water molecules
was removed using a physical method. The removal of iron interact with negative ions. B is a wrong characterization of
using a magnet is a physical method. Only mixtures can be the ion but a correct characterization of how water molecules
separated using physical methods. A and B state the sampleis  |nteract with negative ions. D is a correct characterization of
a compound, and C states the removal of the iron is a chemical  the jon but a wrong characterization of how water molecules
method. interact with positive lons.

4 B—Correct. A, compounds are substances, not mixtures.
C. the mixture contains visibly different components and Is
not uniform, or homogeneous. D, the mixture contains visibly

different components and is not uniform.
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7 C—Correct. The second glass has a greater

concentration than the first glass. A gives the opposite Answer Key
relative concentrations, and B and D describe solubility,
which Is the same for both glasses. The solubility for the S S
powder mix Is dependent on the interaction with water L B
and not on the quantities of either. 2 A
8 B—Correct. Aand C are acids, and D is a neutral substance. :‘: g
5 D
Constructed Response 5 c
9 The concentration of hydroxide ions increases relative to 7 C
the concentration of hydronium lons 8 B
g S xtended i ]
10 Nitrogen is the solvent because there Is more of it. The 0 ;Z Zn:n :ed ::Isw':
mixture is a solution, so the particles of gas are mixed " SE = "d - e
evenly throughout the solution at the atomic level. S
12 See extended answer,
11 Sample answer: Crush the rock salt into a finer powder, 13 See extended answer,
heat up the water, or stir the water vigorously.
12 Hydrogen iodide must be an acid, because it produces
hydronium ions when dissolved In water.
13 Because hydrogen iodide is an acid, the aqueous solution
must have a pH lower than 7.
3 Z
W Q) 2019
=) i
2018
u first proof - ini
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Strand Map

Required Background

Knowledge

To understand the Key Concepts of
this chapter, students should have
the following background
knowledge:

Characteristics of
Life

Classifying
Organisms

Exploring L ife

* The way in which cells function is
similar in all living organisms.

* Similarities among organisms are found in internal

anatomical features and patterns of development, which dan
be used to infer the degree or relatedness among organisjns.

1a Are organized

= = 1c Reproduce

1 All living
things share
certain
charactenstics

L

¥

2 Systematics uses all thef

1d Grow and
develop

1b Maintain certafn
internal conditions

1e Use energy | 1f Respond

evidence known about
organisms to classify theml

3 Scientific names allow people all over the world jo
identify an organism because each scientific namejis
unique and applies to only one type of organism.

2a Domains

2b Kingdoms

X

4 The invention of
microscopes allowed
scientists to view cells,

5 There are
two main

which enabled them Lo
further explore and
classify life

types of
microscopes.

Sa A light microscope uses light and has
one or more lenses to enlarge an image up fo
1,500 times its original size.

5b An electron microscope uses a magneti
field in a vacuum to direct beams of electror
and enlarges an image 100,000 times or mofe,

Uncorrected first proof - for training purposes only
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Identifying Misconceptior

Classification System
Find Out What Students Think
Students may think that...

.. the classification system is difficult to remember and is usecl
only by scientists.

Discussion

Review the classification system by first making a serles of
taxonomic group cards with the largest card labeled Domain and
the smallest card labeled Species. Place the cards on chart :
paper. There should be a visual image of the cards becoming :
smaller as the taxonomic groups become more specific. Ask::
Which taxonomic group holds the most species? Domain Which
is specific to only one species? Specles Take down the cards. :
Hold up a picture of an interesting animal. Ask: How can we -
label this animal so everyone knows which animal we are .
identifying? Repost each taxonomic group as students identify:it.
Have them brainstorm which animals might be a part of each :
group. List them as they are identified. Talk about the traits that
are common among the animals within the group. Discuss huw
the traits in each group become mare specific as the
classification system narrows. Ask: Where might the
classification system be commonly used? at a zoo, arharetum,
museum

Promote Understanding

“di”ity Use the following activity to help students
remember the sequence of taxonomic groups m

the classification system of living things.

1. Divide the class into groups of three. Have each group wnte
the names of the taxonomic groups found in the ciasmﬂca!mn
system. ¢

2. Have students circle the first letter of the eight taxonomic :
groups: Domain, Kingdom, Phylum, Class, Order, Family, :
Genus, Species (D, K, P, C, O, F, G, S). :

3. Each group should use the letters to create a saying for the
acronym, such as Ducks Keep People Coming On Flowing -
Grassy Streams. Encourage students to be creative.

4. Have groups share their sayings.

Uncorrected first proof - for training purposes only

Cellular Respiration and

Photosynthesis
Find Out What Students Think

Students may think that...

... if something is magnified enough, then its resolution will be
clear. Some students may not understand that magnification and
resolution are separate characteristics of a microscope.

Discussion

Create a Venn diagram on the board with two overlapping
circles. In the left circle, write magnification. In the right circle,
write resolution. In the center overlap, write microscopes. Ask:
What does a microscope do? enlarges images of things, makes
them clearer to see Explain that microscopes have two
characteristics: they magnify, or make images of things larger,
and they make things clearer to see. Both magnification and
resolution are needed. Give each student a magnifying lens, or
divide the class into small groups. Have students look at an
object at different distances. Aslk: What does the magnifying
lens do? magnifies objects Ask: Did the magnifying lens make
the object clearer at different distances? no What did you do to
make the object look clear? adjusted where the magnifying
lens was held Explain that a microscape not only magnifies, it
also adjusts the resolution so that the ohject appears clear. It
does more than a simple magnifying lens.

Promote Understanding
Amvity Divide the class into student pairs. Give each

student pair a photo of a living thing.
4. Have each group identify ten things they would Ilke to
observe more closely.

2. Have them list which of those ten things they could
successfully learm more about by using the magnifying lens
and which would be so small that a microscope would be
needed to both enlarge and make it clearer to see.

3. To extend the activity, have students then identify three ways
an electron microscope would be useful.

4. Have students share their ideas.

PAGE KEELEY

'. SCIENCE
|PROBES
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7.1 Characteristics of Lite
« What charactesishies do all kng things share?

7.2 Classifying Organisms

« Winat m=thods are Us=d o cassdy bving things
o oroes?

« Winy does svery speces have & sCenific name?

73 Exploring Life

« How did microsrapes change oo idess sboud
ing things”

. mmuahr‘;ﬂqim:ruzmnrdhnnc
ey compare®

Classifying and Exploring Life
@The BIG Idea

There are no right or wrong answers to these questions. Write
student-generated questions produced during the discussion on
chart paper and return to them throughout the chapter:

Guiding Questions

@ What are living things? This question helps students start to
think about the charactenstics that alf
living things have and that separate
living things from nonfiving things. Start
by asking students what animals have in
common. Then ask what animals and
plants have in common. Then ask how
animals and planis are different from

nonliving things.

W What are some different kinds of
living things you know about?

This question initiates sfudents’ thinking
about the varfety of iving things. if
students don't mention any microscopic
living things, ask them if there are living
things that are too smafl to see.
€ How can living things be This question helps students start to

classified? think about how living things are
classified by their differences. Start by
osking how plants and animals are
different.

214

Classification Systems

Ms. Asma’s fe science class discussed thewr ideas about classification
systems. The cizss has difsrent ideas about how clnssification sys-

t=ms are developed Hete are their ideas

Group A thinks clossification systems are developed noturally by
the way arganisms are grouped n nalue.

Group B thinks classification systems are developed sccording to
sciantists’ purposes for grouging organisms.

Which group besi matches your thinking about classificstlon?
Explain your reasoning:

Chapter 7 Clasiitying anc Expiorng Lite 219

Get Ready to Read

What do you think?

Use this anticipation guide to gauge students’ background
knowledge and preconceptions about oceans. At the end of the
chapter, ask students to read and evaluate their earlier respanses,

Students should be encouraged to change any of their responses.

Anticipation Set for Lesson 1
1. All living things move.
Disagree. Movement Is not a characteristic of all living things.

2. The Sun provides energy for almost all organisms on
Earth.

Agree. Most organisms use energy from the Sun for all the
processes they perform.

Anticipation Set for Lesson 2

3. A dichotomous key can be used to Identify an unknown
organism.

Agree. The series of questions in a dichotomous key leads to
an organism’s identity.

Uncorrected first proof - for training purposes only
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Explore Activity

Is it alive?

Living organisms bave specific charactenstics. Is a rock a living
Whai's missing® ¢ F'E-‘!'“"?f'ﬂ Is & caf? Wnat chamciesistics describe something tha
noke " is lneing’

1. Resal el conyiets 7 lab satety torm

2 Place three pleces chastain the botlom of dear plastic cup,

3 Add carbonsted wateto the cup until il is 273 full

4. Dhiserve the cantents of the cup for § minutes. Reseed your
abssrvaiions n yowr Science Joumal

L=

Think About This
1. Think shewt living things. How da you imow they are alle?

2. Which characterstics ol iife do you think you are obsarving In
e cup?

3 May Concept Is the pats skee? How do you know?

Covmett W dowm e P

7] Vocabulary

C
About the Photo What's missing? Although the robotic 1 w?"::ing kh: i I.lmh.rella Wo;d :t the board and
animal resembles a real animal, it is obviously just a mechanical A e et n S Ot L e I the letaeilh

toy. But what if it looked and moved exactly like a real animal and :ﬁ:te: the ﬁf:nmﬁ L n;argclrpfsmfsl?rlven inthe lesson: things
even had an artificial heartbeat? How would we tell that it isn't O Tacwna row o1 T

really alive? Start the lesson with questions about the 2. Explain that an organism can be an animal, a plant, a fungus, or
characteristics of life. even something microscopic, such as an amoeba. If we want to
discuss living things as a group, we can simply say “biological
Guiding Questions organisms” rather than “"animals, plants, fungi, and
@D How could we determine whether an We might have to observe whether it microorganisms.” The word organism can thus be considered
advanced, lifellke robot was alive?  performs bioiogical functions, such as an umbrella word, a term that encompasses two or more
What's missing to make it allve? growing, ealing, os reproducing. groups.
@D it a robot were made of blological | Yes, we would have to consider it to be o 3. With students, think of some other umbrella words. For
materials and performed blologlcal iiving organism. And robats of this type example, siblings means “brothers and sisters” and aircraft
functions, would It be alive? are g staple of science fiction. They are includes all kinds of flying machines.
called androids [though that term s
frexible and aiso includes humanfike

robols mode of synthetic materials]

@ Essential Questions

After this lesson, students should understand the Essential

Questions and be able to answer them. Have students write
each question in their interactive notebooks. Revisit each
question as you cover its relevant contentVocabulary

216 Cha 7 Uncorrected first proaf - for training purposes only
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ExploreActivity

Is it alive?

Prep: 5 min Class: 15 min

Purpose

Students will observe and identify characteristics that can be

attributed to both living and nonliving things, recognizing that
only those things that possess all the characteristics of life are
considered living.

Materials
Teacher: small pasta (elbow macaroni, bowtie), carbonated water

(club soda), clear plastic cups, paper towels

Before You Begin

Remind students to bring Science Journals. Test the pasta in
advance to guarantee that it is light enough to be lifted by the
bubbles that form on its surface.

Guide the Investigation

« Have students individually answer the introductory questions at
the beginning of the lab, then share answers and brainstorm a
list of characteristics of living things.

. & Have students wear goggles and aprons.

« Troubleshooting Be sure to use unopened bottles in

subsequent classes to ensure that no carbonation is lost from
the club soda.

Think About This

1. Living things are organized, grow and develop, reproduce,
respond, maintain certain internal conditions, and use energy.
Students may also include or substitute characteristics such as
the ability to move, require food, and other simpler terms.

2. When the bubbles form on the pasta, the pasta rises through
the liquid. The bubbles burst and the pasta sinks. This appears
as movement, so students may suggest that the pasta is using
energy to move or that the pasta is responding to its
environment.

3. No, the object is not alive. | know this because the pasta shows
only some, not all, of the characteristics that living things
possess.

Have students identify other nonliving things and the characteristics ab, »
of life which they possess. Use something lifelike as an example, 'V: 4
such as a doll that moves or talks. w -% &

Vol = 2019
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Organization

Your hemme is probably oganized in some way. For example,
the Litchen b for cocking, md the bedrooms are o sleeping.
Living things are abe orgnired Whether an organism is made
of e ] the seuiiss wesr of Be-or muany cells, all living things
owve prurtores thot hove speciiie functizos

P v thinees thez are muxie of ondy one orl] v coflsleslluliar
orgamses Withm a mniceflolyr organesm are smuctures with
spectlized functions juse like 3 boue hs rooms fbr different
VIS Some miructures tike m menens of comrol cell
artivities Other struciuress enshle the orpanim 1o mowe

Loy thamgs ther @ wmwde of tow o e ool e colindind-
callularorgeniums. Some mudvicelilar organisms ondy have o
frwe culls. bor ovhers have wrillions of cells. The differer cells of
rrnth beeliul o crgamiem imalle do not perfonm the wme fone
rion. Insiexd. the celb are cxpnured o grous the have
specialized frmetions, such as digestbon or mesement .

Growth and Development

The radpoie in Figare 3 & pet 2 frog, bt i will soon lose By
el grow legs, and become an adalt frog This kappens because =
the wdpale, like all crgeniems, will grow and develop. When
g grn they morene @ s A cnicellalr organiom ¥
prows 3 the cefl sryeases in size. Mulvicsd loler onpaniams grows
ax the nember of their cells incremes

R L ) L T e e T

s i Tl e B W LT COUE

Changss tha occur in an arganiam dunng 1 lileume are
called developmene. In mubicellulsr organisms, development
fappem @ cells become specialized info different cell types,
such 25 sk cells or musele oells Some ogansms wndergn
ramatic developrmenial changes over theeir W me, sich o a
tadpole developing inw a frog

Reproduction

As organtsms grow and develop, they usually are alde w e ——
reprochuce. Repeoduction is the process by which ane arganismogsmasis. ke e tschess
makess o ar moTe new oTganiEms. In order for lving things o e e
cortinue to exist, organisms miesi lq:\mdum. Somie orgittemm  gppasees sre seniesi o ke
within 2 population might nor Teproduce, bt others must anama sganem
regroduce i the species i o stervive

Ovprarsienss do not 2l reprooduce n the same way Some
crgamisma. fike the ones 1 Figure 3, can reproduce by dividing
and became two pew organtsms. Ovher ooganisms have
apecialired cells for roproduction. Some organisms must have r—
mmate 1o peproduce, bt others can reproduce withou 2 mame, f 8wt heppens in
The mumber of offspring prodiced varies Homans wsally serslapyenir
produce nnly ome o two ofispring ar a e Other organtims)
such as the frog in Figure 2, can produce hundreds of dfsprigg
at ane time

Organization
Organisms can be either unicellular or multicellular. Have studentsExplain to students that growth can occur in one of two ways. A

make note of that fact as they create a Foldable on the
characteristics of life. Use the questions below to assess students'multicellular organism, growth is caused by an increase in the
understanding of the text.

Guiding Questions

@ what is the smallest unit of life?

The smalfest unit of life is the ceil.

& In what way Is a unicellular organism A unicelluar organism hos structures that

like a house with various rooms for

perform specialized functions. Those

varlous functions? structures can be likened fo the rooms of
a house.
@mdupumluiamﬂlular A unicelluior organism needs structures
organism needs structures that that perform specialized funciions so it
perform speclalized functions? can survive.

220 Chapter7

Growth and Development

unicellular organism grows as the cell increases In size. In a

number of cells, Explain that when an organism grows, it
experiences changes called development. Ask students to think
about the following questions.

Guiding Questions

@ what characteristics of Iife can you The todpole grows, develops into a frog,
Identify In Figure 27 and repraduces.

& wnat | changes does  /f Joses ifs toll and develops legs.
a tadpole go through in becoming
afrog?

C® what happens In In multiceliular organisms, celis become
development? speciaiized Into different cell types,
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Energy

guestions below to check students’ understanding.

Guiding Questions

Visual Literacy: Characteristics of Life

Everything that a person—or any organism—does requires energyliscuss the six characteristics of life presented in the lesson and
The Sun is the source of energy for almost all life on Earth. Use th&ummarized in Table 1 and below. Use the Guiding Questions on

the next page to test students’ understanding.

Table 1 Charac

teristics of Life

€ what do cells use energy for? They use energy to transport substances,
make new calfs, and perform chemical Characteristic| Definition
T Definition Living things have specialized structures with specializefd
@ Which organisms get thelr energy | Plants get their en—— e functions. Living things w_lth more than one cell have a
directly from the Sun? Which sun. Animals get the Sun’s en,ﬂw greater level of organization because groups of cells
organisms get the Sun's energy indirectiy by either eating plants or ealing function together.
indirectly, and how do they gett? | ofher animals Growth and Living things grow by increasing cell size and/or increasipg
development cell number. Living things develop as cells develo
@ What characteristics do all living All living things are organized, grow and P specialized functigns g P P
things share? develop, reproduce, respond to stimuli - -
maintain homeestosis, ond use energy. Reproduction Living things make more living things through the procgss of
reproduction.
> g'm‘:l food m:ﬂ"ﬂ;’?m ;E;:E:m””g Wﬂﬂa gf: energy from the snake, Response to Living things adjust and respond to changes in their inte{nal
' ' stimuli and external environments.
Homeaostasis Living things maintain stahle internal conditions.

224 Chapter7

Use of energy

Living things get energy by making their own food, eati

Living things use energy for all the processes they perfgrm.
food, or absorbing food. ’%
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7. Critique the following satement:
A candle lame s & living thing,

Use Vocabulary
1. Al
umallesn unu of life

s the

between unicellular and
mulvicellular,
Interpret Graphics
& Summarize Fill in the graphic orgamizer
bobow to summanze the

3. Define the temm homasrasis & your charactenstics ol hulng things.

o wonds

Understand Key Concepts

& Which is NOT a charactenstic of all
living things?
A lweathing

9, Describe all the characteristics of |ifie
that are represented in the figure below.

7o

B growmg
C. reproducmg
D. using enegy
. Compare the processes of reproduction
and growth, Critical Thinking

10. Suggest how arganiams wisld be
differem if they were noi organized.

6. Choose the claracienste of Hving
thimpgs that yoti think is most impartant

gLt

The information needed to complete this graphic organizer can be
found in the following sections:

« Characteristics of Life

Use Vocabulary
1. cell DOK 1

2. Unicellular organisms are made of only one cell. Multicellular
organisms are made of more than one cell. DOK 2

3. Sample answer: Homeostasis is keeping an organism’s internal
conditions stable when external conditions change. DOK 1

| oo o opopeses e
|I livimg thines couldl per sepmduce

= ; i

B i

| J

A — — T
Sk ’ Lemson T Review a7y

Understand Key Concepts

4. A. breathing DOK 1

5. Reproduction s the production of a new cell or cells and results
in a new organism. Growth usually involves the production of
more cells but does not produce a new organism. DOK 2

6. Student answers will vary, Sample answer: Energy is the most
important characteristic of living things. Without energy,
organisms would not be able to perform any other process
necessary to live. DOK 3

7. A candle flame is not a living thing. A candle flame can respond
to wind and can use energy, but it is not organized and cannot

reproduce, grow and develop, or maintain homeostasis. DOK 3
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Interpret Graphics
8. T
I// (Chavaclorshes of \I
Ling Thwge ~
7‘; . ~—
i —— iy
4 N \ '-l-':u.l and ( " / \,/faf P '\;
| orgEnialie TP Al s i u‘.th # |
"-\_:L -___',/ o |Jf|1r1| /J e I|) ,/ ‘\ -~ 7\ ',. iu_u/

DOK 2

9. growth because the caterpillar increases in size: development
because the caterpillar develops into a butterfly; and energy
use because the caterpillar is eating food and all these
processes require energy DOK 2

Critical Thinking

10. Sample answer: Organisms, even unicellular organisms,
probably would not be as a complex if organisms did not have
specialized structures for carrying out specialized functions.

DOK 3

1. If living things could not reproduce, then eventually there
would not be any living things. DOK 3

3| #2019
U\); Ef aobuill ole
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About the Photo Alike or Not? Have students identify the
Instruments shown in the photo. Discuss which instruments are
alike in some way, and which are different.

Start the lesson with students generating a list of musical genres,
such as Jazz, classical, country western, hip hop, and so on.
Discuss how each type of music is different from the other, but
that they share similar sounds, although the sounds are arranged
differently.

Guiding Questions

(.!! In whiat way are the instruments In | Stuge
the photo allke? In what way are they ins
different?

Is should recognize that the

is reguire the player o Diow

in order to moke o sound, but
shaped differently and

e different sounds

ma

# ar

CD whal characteristic would you use lo
group these Instruments?

Students might suggest grouping the

Instru compaosition

©® why are Iiving things classified? recognize thot different
‘:1'1{'11:..'.\ f ovgonisms have unigue

characleristics

How do you identify similar Items_?

sy colos before you |

e

species have
aclentlfic name?

Binemugl nomenciatre
pECies

o groups, A and 8, using the

Qs
saves cladagram

2. Key Concept Why would sclentsts need ules o

@ Essential Questions

After this lesson, students should understand the Essential
Questions and be able to answer them. Have students write
each question in their interactive notebooks. Revisit each
question as you cover its relevant content.

71 Vocabulary

%50 Be a Word Detective

1. Write the word nomenciature on the board or chart paper.
Explain that nomenclature means “a system or set of names,”
and comes from the Latin meaning “calling by name." There
are sets of nomenclature in art, science, math, and every
other subject.

2. Write three subjects as headings, such as Music, Computers,
Fashion on the board or on chart paper. Have students
suggest different nomenclature for each subject, Discuss how
the words are specific to that subject, Divide students into
small groups. Have each group choose a subject and develop
a set of nomenclature for the subject. Encourage students to
think creatively.
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3. Have each group share Its set of nomenclature with the class.
Create a list of the words on the board or on chart paper as they
are generated by each group. Point out that the words on the
vocabulary list are sclence nomenclature.

ExploreActivity

How do you identify similar items?
Prep: 30 min Class: 15 min

Purpose
To introduce students to the concept of classification by comparing

leaf samples.

Materials

Teacher: 12 leaves from different trees for each student or student
group

Optional/Alternate: Any grouping of items that have muitiple char-
acteristics can be used. If real leaves are not available, silk leaves
from a craft store could be used. Images of leaves and animals are
readily available online.

Before You Begin
Remind students to bring their Science Journals. Separate leaf
samples into groups of 12 for each student group.

Guide the Investigation

« When students choose the characteristic to use for separation,
items in one of the groups should have the characteristic while
the items in the other group should not have the characteristic
(e.g., blue v. not blue).

- & Make sure that you can identify poisonous leaves so that

you do not select those. Have students wash hands thoroughly
with soap and water when finished.

Think About This

1. Answers will vary but will likely Include characteristics such as
leaf margins (edges), branching or parallel veins, lobes (indents),
and so on.

2, Scientists use rules for separating and Identifying items so all
scientists arrive at the same result if they were classifying the
same organism.

orrectad first proof - for trainin 0ses or
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Cladograms

After students read the first paragraph, use the scaffolded
questions below to connect the information in the paragraph to
Figure 10.

Gulding Questions

@ what is a cladogram? A clodogram is a branched diagram that

shows how onganisms are reloted

@Howlsa:ladng’amraad‘! All arganisms lo the right of @
charocieristic noted on the clodogram
have that characteristic. Those organisms
to the leit do nol.

€D which animals on a cladogram ars
closely related to each other?

Organisms fo the right of @ charactersstic
noted on the clodogram are more closely

g

The information needed to complete this graphic organizer can be
found in the following sections:

« Determining Kingdoms and Determining Domains
« Scientific Names

refoted.
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Use Vocabulary Interpret Graphics

1. A naming evitem tha ghves every T Ovganize Information !l i the graphic
CTEATIST 3 two-wer] mame ovganirEr below 1o swrw o erpanismm
e claified
| == |
2. Use the term dhormany by in 3 I = ]
SHRLETEE —
L |
L ]
2 Org of the sam [ == 1
ape able o produce ferile oilspang - =
Understand Key Concepts L —_ = I
4. Describe b you write 3 siemific 1 1
LT = _= 1
]
Critical Thinking

B. Suggest i resson wiemtists migie

consder chansing the ourmen
E. Compare the data available 1ocday on Chamsifar atiom medmen
how to cleaily things with the duz

available during Arsiotl=s time.

5 ]

& Which s NOT usedd i clasify 8 Evaluate the umporince of soientific ! H
rganiE THTTES ; i
A ancesTy ; ]
B fubits % %

€. age of the crganban
0. molecular evidence

298  Chmseer 7

Use Vocabulary Interpret Graphics

1. binomial nomenclature DOK 1 7. From top to bottom: domain, kingdom, phylum, class, order,

2. Sample answer: | used a dichotfomous key to Identify two femily. genus. species DOK 2

diﬁer?m trees at my school. DOK 1 Critical Thinkin g
. Wpwsies 0w 8. Answers will vary. Accept any reasonable response. DOK 3
Understand Key Concepts 9. Scientific names are important because people worldwide use

4. The first word in a scientific name is the genus of the organism. the same name for the same species. DOK 4

The second word might describe the organism’s appearance or
its behavior. DOK 2

8. Physical and molecular data are available today that were not

available during Aristatle’s time. DOK 3 ﬁ JD”!%

6. C. age of the organism DOK 2 - - f 2019
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2. Key Concept How mught microscopes change your ides

INGUIRY| @ Essential Questions

About the Photo Giant Insect? Ticks are arthropods inthe  After this lesson, students should understand the Essential

same class as spiders—the arachnids. They are animal parasites  Questions and be able to answer them. Have students write
and feed on blood. Many of the detailed features of this arachnid each question In their interactive notebooks. Revisit each
would not be visible without a microscope. question as you cover its relevant content.

Start the lesson with questions about the tick in the photo. Point

out some of its external features. Have students count the legs. oy Vocabulary

Tell students that most ticks are 2—-6 mm long. i Exploring Life with a Magnifying Lens

Guiding Questions 1. Students should notice that the three vocabulary words all are
Q Whal features of the tick can be seen  head, mouthparts, flat body, halrs, and kinds of microscopes. Exulﬂm that compound means "more
in the microscopic Image?? elght legs than one” and that a compound microscope has more than
one lens. A simple microscope, such as a magnifying lens,

has only one lens.
&» oo you think this iImage was seen The image was seen through a powerful . :
through a magnitying lens o a microscope. A magnifying lens isn't 2. Pair students and give each pair a magnifying lens. Have

microscope? Explain. powerful enough fo show details such as them choose one living thing or part of a living thing, such as
hairs their skin, a strand of hair, or an insect. Have students
examine their chosen item with the lens.

€ How can seeing an enlarged Image ofdnswers will vary. Some will reply that it S ; :
a living thing help you understand = makes living things more Inieresting 3. Have students write in their Science Journals one detall

life? about the item that they learned only by observing it under
magnification,

Uncorrected first proof - for training purposes only
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ExploreActivity

Can a water drop make objects
appear bigger or smaller?

Prep: 2 min Class: 15 min

Purpose
To compare an object viewed with the unaided eye and through a
water drop.

Materials
newspaper, water, clear plastic wrap, dropper

Before You Begin
Gather printed items before the activity, Have paper towels
available for spills.

Guide the Investigation

Students will need only a small drop of water. Using too much will
cause the water to run off the plastic. A sheet of acetate works as
well as plastic.

Think About This

Do not expect students to determine the correct answer. Students
should be encouraged to speculate. Use the answer set to guide
students’ reasoning.

1. The letters looked bigger.

2. Answers will vary, but might include that microscopes enable
us to see more details about living things.
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Visualize It!
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Use Vocabulary 6. Compare the images of the white bliod
1. Define the term Nabi microsoype in vt cells below. How do they differ?

) wemds g . |'
& Alm foruses 3

besrn of elecuromn through an obdect or
AR 20 bty surtace

Understand Key Concepts

3. Explain how the ducovery of
nudcroscopes hes chatiged wiut we kesow
about lving thingy

Critical Thinking

7. Develap a st of puidelines fioe choostig
& ImicToscepe (0 use,

& Whigh mrostope woukd you wse 8 you
wanied tn sitady the siitface of an object?

A cumpoend micoscupe

B lgn micnscops

8 A student observes 2 blood sanmple
with a compound mictescope that
b a1 ecilar lens and o $in
obiective lens. How miueh largar do
the bloo cells spear under the
e PsOape

€. soarming elecoon microscope

D. trzmemission eleciTon micToscope

Interpret Graphics

B ldentity Fill i the graphic arganieet
helow 1o wentify four uses of
MU

[P ) YRS S SR SN S S P S S S -

Lesan 7.3 Newiew 248

Visual Summary

Concepts and terms are easier to remember when they are
associated with an image, Ask: Which key concept does each
image relate to?

Wgm

The information needed to complete this graphic organizer can be

found in the following sections:
« The Development of Microscopes

= Types of Microscopes
Use Vocabulary

1. Sample answer: A light microscope uses light and lenses to
enlarge an image of an object. DOK 1

2. electron microscope DOK 1

Understand Key Concepts

3. The invention of microscopes led to the discovery that all living
things are made of cells, Microscopes also allow us to study
objects and living things In great detall. DOK 2

4. C, scanning electron microscope DOK 2

Interpret Graphics

8. Center aval: Microscope Uses; Branches: Student answers may
vary and may include surgery, forensic science, study fossils,
steel analysis, jewel analysis. DOK 1

6. The left image is from a light microscope and shows a stained

image of a white blood cell. The center image is from a TEM
and shows more detall than the light microscope image. The

right image s from an SEM and shows the surface of a white
blood cell. DOK 2

@f
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Critical Thinking

7. Sample answers might include the type of object, whether the
object is living or dead, whether the inside or the surface of the
object is to be studied, or the level of magnification
needed. DOK 3

Math Skis

Use Multiplication
8. 10 = 40 = 400, so the image is 400 times larger DOK 1

ected first proof - for traini I
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The BIGIdea - Use Vocabulary

All liwirey things have certain charactarstics in commean and can be Chapter Project
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Study Strategy: Self-Assessment Study Strategy: In Your Own Words

Students often complete a reading without thinking about their Ask students to write sentences that use the vocabulary words in
understanding of the concepts. Self-assessment helps students practiceontext. Using words in sentences requires students to understand the
metacognition, increasing their awareness of their understanding. meaning of the words and be able to use them correctly.

1. Ask students to draw in their Science Journals a table like the oné 1. Have students create a two-column table like the one below in their

below, listing the Key Concept questions found on the first page of  Science Journals.

each lesson. 2. Have them write the vocabulary words in the Study Guide in the lpft
2. Prompt students to read the Key Concept Summary for each Key column.

Concept question. 3. Ask students to describe what they know about the chapter's
3. For each Key Concept question, have them self-assess their vocabulary words using their own words (without referring to the

understanding and make an x in the appropriate column in the table. textbook).
4. Ask students to review any concepts they did not mark | understancExample:

Example:
Key | undarstand | somewhat [ don'l Vocalpulany My Sentonce i
Conoept undersdand  undersiand Word
What characlerisiics A s i M ovganean | didnt recognizz avped o b lal grass
do all lnang lhings
chare?
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OLDABLES N

Use the Foldables® Chapter Project as a way to connecfjKey
Concepts.

1. Ask students to organize their Foldables® in a way thpt
reflects how the concepts in each Foldable relate to
each other.

2. Use glue or staples to hold the sheets together as
needed.

3. When complete, ask students to place their Foldableg®
Chapter Project at the front of the room. Have the clags
critique and discuss the way in which students have
organized their Foldables®.

Use Vocabulary

1. unicellular

2. organism

3. cladogram

4. genus

5. electron microscope
6. compound microscope

Link Vocabulary and Key Concepts
7. celis

8. unicellular

9. multicellular

10. M. dichotomous keys; cladograms

12. binomial nomenclature

13. 14. light microscopes; electron microscopes
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Critical Thinking W
Understand Key Concepts E The orgamm nhown below belongs in which 8. Distinguish batwe=n o urscelluldr organism 0. Writw 1 Feesentence poragraph |
L Which is an interal stanulus? s i A ARl o ;;:l;wl':‘yf I:::tg?r:::;;: ;'n;;?ﬂr
A BnimcrEEe 0 moisioe l santenes and 3 concluding senience
B feednm ol hunos in your parsgraph J
€. mamber of heurs of daylight - =
D. the temparature ab mabt . e
2 Which is an example of growiih and b m"ﬁ,ﬁ ;?ILLL:_?-,:‘;E;'T:;A{F"?‘E‘ ITheBIG Idea
developement? wrganizaton 4, Do ine the charactenstics that all iveng
A 5 caterpillar becomng & butisry Things Enare
B. & chicksn liyng =ggs
€. adeg panting
B. ambbit eating conmots
3 Based on e focd web below, what M. Inder In the figue betow, whsch
s mn en=rgy =ource for the mouse? A Animals responling (o 2 lack of water in II‘.‘E 15 The photo below Shows living anc nonlivng
i emdrorment? Explain your ansest thirugs, How woulld you cassifr the fiving
B Achasy 1 s by cimain B kingeom?
l: Bactenz E
Plant= ]
[ & W'hlc.h was discoversd using E
& micrascopa? i
A hioce H
B benes E 1
C el i’ !
. ha i H
o mest L i
. — W e | S
A e A compaumd ight microecape ! i halp you identdy an DIpanET
B. gea B wcanming sleciron microscops ! 3
& ol C.  simple light microscope 5 g
D, snake 0. imnsminsion eleciron micoscope & a
& Which shives the rlrF_rax:ier o the 5 Wh|d‘_r2¢'11?:jeac'|::|e! & campound i .i
classificaton of species? e H . o
A domain, kingdam, class. arder. phylum A uses elecirons to magnify the image of .! !
Ly, Qerad, speties an objmet 3 Use Multiplication
8. dornain, kangdam. phylum. dass. oroe B pses muftiple enses to magnity the B 5. The ocular lens on p micoscope has o powes of W« The micoscope mskes objects sppéar
family. pemas. enaries mage 5" n '_ﬁuzf § E B00 times Larne:. What is the pawer of the objective ens?
e fanr',?.'f:_"ﬂ;.: Ef%ﬁ!""m' i, o €. uses one lens lo magnily e image ofan '
b |i1=t||_f‘_|;}u“u_ :.:E:.Immlum orget ciass abjest
g v o E?S?E%":'u”':-."mi to magrely the mags
4B Chantes T Revies Cnapte T Eedes 148
Understand Key Concepts 1 The plant on the right Is responding to a lack of water In its
environment as evidenced by the wilting leaves.
1 B. feelings of hunger ’
3 & &caleetiin hacomiv s iutiei 12 Student answers will vary. Answers should reflect students
‘ P 9 y understanding of what a dichotomous key is and how to use
3 B. grass one to dentify an object/organism.
4 B. domain, kingdom, phylum, class, order, family, genus,
species
5 A Animalia
6 C. cells
7 C. simple light microscope
8 B. uses multiple lenses to magnify the image of an object

Critical Thinking

9 Unicellular arganisms have only one cell. Multicellular
organisms contain multiple cells. The cell in a unicellular
organism contains structures that perform specialized
functions, whereas the cells In a multicellular organism perform
speclalized functions.

10 A unicellular organism must be organized because the
organism has to perform all the functions needed to survive.
These functions must be performed by different structures that
are speclalized for each function.
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Writing in Science

13 Answers will vary. Sample answer: Scientific names allow
persons across the world to communicate about an
organism. The scientific name of an organism is specific to
that organism. A common name may be used to refer to
many similar organisms, or an organism may have more
than one common name. The scientific name avoids any
confusion that may come from using the common name.

The BIG Idea

14 All living things share the characteristics of
organization, growth and development, reproduction,

response to stimull, homeostasis, and energy use. a
Organization refers to cells or structures within a cell "
that are specialized to perform specific functions. v f

Growth refers to the organism Increasing In size as the ( 5 : A =

number of cells increases. Development is the series of
changes that occurs in an organism during its lifetime.
Reproduction is the formation of a new organism. All
living things respond to internal or external stimuli.
Maintaining homeaostasis means thal the organism’s
internal conditions change in response to changes in
external conditions. And all living things use energy to
perform tasks.

15 Domain Eukarya, kingdom Plantae

(M ath Skil 2
Use Multiplication

16 10 = 500 = 5,000, so it looks 5,000 times
larget
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Rerend gy cwvemsers om (e amseey sy prosnded by goar sracfer o am @ aleeet of peper
Multiple Cholce aligned with TIMSS 5 Wneh mcroscope woud best magety e

outer wriace of a cel?

1 What festure of ivang thngs do the teTms
uniceduler and muibradtiar desrribe? A compound ight
A how they are organized B sconming secton
B howthey reproducs C wge gusecng

D  trersmssion siscon
Liser e demgrenn belsr o armovr guistion &

€ how they mamian Fmpsaiure
D how they producs macomeberdes
b ke iprrem beloms o prsser quesiion 2

2 Which chaactenstic of e doss he dagram
show?

A homesdesh
B organization

[ M:nmcmrsmmumn
€ growth and development maument shoe

A Baoienal oy have tick wals

D response to stirud . ) ri
. Biood b a misture of components.
3 Anewly dscovered arganism & 1m el c el

T Ricaiuiar lﬂﬂ?ﬂﬁmmﬂ
pﬁrhmw'nw:h“ﬂn_lnmm D Ty crgarirn v in pond was
does ik most sly baiong 7 W i

A An A Bnomis nares are given to ol kenown
B Fungi QAT
€ Flantse B Swomial names we s precse than
D Protisia COMETION RAMWS.

4 Unicelubar crganisms are rrembers of whh € Bnonis names dfler from common
kmpdores? e

- < D Bnomis rames enghie sosntis i

A Anialis, Archass Pantse A

B Archaea, Baclena, Protista
€ Bacteia Fungs Plantse

D Fungi Plamtse. Protists

Copmwrt bk mm 47 Pt

30  Chapher 7 Zisretersees Tedd Practes

L s g, B (i iy guesam 4 Constructed Response aligned with
TIMSS

M Comalets the tsble below abaul the six
charncter|stics of life,

Contrasjle
warusle

B WWisich s thie lundlion of the stroctume in tha
parameTium?

12 Choose one charactesistic of kuing things
emt] enpilain how & affects sveryrsy haman
life., From your own knewledos, oo a specific
ExmlE

9 VWech sequencs s from the smallest growp of
crganisms to the largesi group of organisms?
A gen —blamly —F  species
B penin —#upmce—e  femily
C  weres —b ity —$  QEnUS
D wemm —sgema—e il
0 Which information Mmgelmisth
exchuted in the study of syslematics?
A calendsr age
B molenusr analysis
C  ensgy source
D noamal it

Lise the diagram bekm 10 anwer questaon 3
adod B3
3

e
o namnen
wami

(-

-

3 lain the lion Is more closely relFed to
E'.fnmﬂ than tha hamster is ml"md o the
salmmander.

[ Y N—

{ 1 32 3 4 % & y & B o p B m
7] 9] 3l 31 3 3 4 1 4 4 1 1 %
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i

Multiple Choice

1 A—Correct. B, C, D—The cell is the smallest unit of life. Living
things are organized according to their cellular structures.
Unicellular organisms consist of just one cell, while multicellular
organisms contain from a few to trillions of cells. DOK 2

2 C—Correct. A, B, D—The diagram shows the growth and
development of a frog. A frog beqgins as an egg and grows
into a tadpole with a tail and gills. The tadpole develops into
a frog, it loses its tail and gills and grows legs and lungs. The
adult frog then reproduces by laying eggs, and the cycle begins
again. DOK 2

3 C—Correct. A, B, D—0f the kingdoms listed, only organisms in
the Kingdom Plantae are multicellular and are able to produce
their own food. The organism’s size and abllity to grow on land
are also consistent with this kingdom. DOK 2

4 B—Correct. A, C, D—Kingdoms Bacteria, Archaea, and Protista
contain only unicellular organisms. Kingdom Fungi contains
both unicellular and multicellular organisms. Kingdoms Plantae
and Animalia contain only multicellular organisms. DOK 2

5 B—Correct. A, C, D—A scanning electron microscope (SEM)
produces a highly detailed, three-dimensional image of an
object by bouncing electrons off the object’s surface. While

light microscopes can also reveal a cell’s outer surface,
the images are far less detailed than those provided by
SEMs. DOK 2

6 A—Correct. B, C, D—The diagram is of one of the first
microscopes, a single-lens device capable of magnifying
objects to about 270 times their original size. Although its
magnification would have allowed scientists to observe
organisms in pond water, blood cells, and tiny insects, it
would not have been capable of revealing the nature of cell
walls. DOK1

7 B—Correct. A, C, D—Linnaeus’ system of binomial
nomenclature gives each organism a specific name. A binomial
(two-word) name precisely denotes an organism’s species. The
first word names the organism's genus, and the second might
describe the organism's appearance or behavior, DOK 2

8 B—Correct. A C, D—Because the paramecium lives in a
freshwater environment, water continually enters the cell. The
contractile vacuoles collect and pump excess water out of the
paramecium, which helps te maintain homeostasis. DOK 2

9 D—Correct. A, B, C—In the scientific naming system, species
is the smallest group of organisms, followed by genus, and
then family. A genus contains similar species, and a family
contains similar genera. DOK 2

Uncorrected first proaf - for training purposes only
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10 A—Correct. B, C, D—Using systematics, scientists classify

organisms by considering several pieces of evidence, Answer Key
Il'll:lUdmg an U‘TgaﬂiSfTrﬁ habitat, the WGY it obtains food
and energy, and its molecular analysis. Calendar age Is [ Suaian ST
not a criterion for classification within systematics. DOK 2 : ! A
2 C
Constructed Response 3 C
4 B
1 Answers may vary. Sample answers: - 2
Characteristic Explanation g A
Organization Organisms have specialized structures 7 B
with specialized
functions. é 5
Growth and Living things grow by increasing cell sife 9 D
development cell number and develop as cells develop 10 ___)}‘ -
= ized functions. 1 See extended answer.
Reproduction Living things make more living f.w;ng_t.l 12 See extended answer
through reproduction 13 See extended answer

Response to stimuli Living things adjust and respond to
Changes n ther intemal/ extemal
environmenis.

Homeostasis Living things maintain stable internal
environments
Use of energy Living things use energy for everythirg

they do. They get energy by eating,
absorbing, or making their own food

DOK 3

12 Answer may vary. Possible answer: Organization: The
human body has many parts organized into several
systems with different functions. Some parts are
external and some are internal. Example: The digestive
system digests the food that people eat and gets rid of
wasle. DOK 3

13 Answers may vary. Possible answer: The lion and the
hamster differ by one trait on the cladogram, carnivore
teeth. The hamster and the salamander differ by two
traits. Although there are many other differences between
the animals, the two points of difference are enough to
separate them by a greater distance. DOK 3
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Science Content Background

=
Cells and Life . The Cell

The Discovery of Cells The study of cells got its start more  : Cell Shape and Movement A cell is made of different structures
than 300 years ago with an English scientist, Robert Hooke, wlio that perform various functions necessary for the life of the cell.
looked at cork under a microscope. The honeycomblike openingsThese structures include the cell membrane, the cell wall (in plant
in the cork reminded Hooke of monks’ monastery cells, so he : cells and bacteria), and cell organelles.

called them cells. ;

: Cell Types There are two kinds of cells—prokaryotic cells and
The Cell Theory Three German scientists later followed up on: eukaryotic cells. Most prokaryotic cells are unicellular organisms,
Hooke's work and developed the cell theory. This theory states such as bacteria. Plants and animais are all made of eukaryotic
that all living things are made of one or more cells and that all teliells, which, with few exceptions, have genetic material
come from preexisting cells, + surrounded by a membrane.

Baslic Cell Substances Cells contain a number of compunents Cell Organelles Eukaryotic cells contain organelles—structures

including water and various large molecules called = with specific purposes. A cell's organelles include the nucleus,
macromolecules, There are four kinds of macromolecules - which contains the cell’s genetic material; ribosomes, centers
in cells: nucleic acids, proteins, lipids, and carbohydrates. - of protein production; and mitachondria, where energy is

. generated.

Centriol Lysosome
Smooth endoplasm

reticulum Cell membrane
ough
Mitochondriol endoplasniic

\ reticulum
\

N g
i - Golg
i \mpam!us
R
; '"/ ytoskeleton
Genetic material  Nucleoluclear envelope
Nucleus
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Science Content Backgroun

Moving Cellular Material . Cells and Energy
Passive Transport This Is the movement of substances : Cellular Respiration This is a series of chemical reactions in which
through a cell membrane without using the cell's energy. : the energy in food molecules is converted into a molecule called

Passive transport depends on the amount of a substance, : ATP, which provides energy to the cell.
such as oxygen, on each side of a membrane. :
: Fermentation Fermentation Is a process that cells use to obtain
Diffusion Diffusion is a type of passive transport involving the © energy from food when oxygen levels are low. Because no oxygen
movement of substances from an area of higher concentration tois used, fermentation makes less ATP than cellular respiration
an area of lower concentration. One type of diffusion is osmosis, does.
the diffusion of water molecules across a semipermeable cell :
membrane. . Photosynthesis Plants use the energy of sunlight to produce the
: sugar glucose from water and carbon dioxide in a series of
Active Transport This Is the transport of a substance through : chemical reactions called photosynthesis. Oxygen Is produced
a cell membrane in a way that uses the cell's energy. In contrast as aby-product of these reactions.
with passive transport, active transport involves the movement:of
substances from areas of lower concentration to areas of higher
concentration. .

. 9 JO\ \ <

, Outside & = .

9 the cell SN \0 :
=

QLAY
- ° 6 Channel @ \Q\\E\%‘@\
o protein @ 48\ \\\
SRR

N

T ] o
© o . Inside @
- the cell .
0 - q F 1 - e @ @
a o $ 5 Carrier ° @
s - proteins
] ¥ e e,
0" ] g ") .
b . @ 0
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Strand Map

Required Background

Knowledge
To understand the Key Concepts of

* All living things are composed of cell§,

from just one to many milliens, whosg
details are usually visible only throughfa

" Within cells, many of the basic functi

of organisms—such as extracting ener

from food and getting rid of waste—ar
carried out

5

microscope,

this chapter, students should have
the following background
knowledge:

2 Cells af®c  posed mainly of waer,
proteins, MC leic acids, lipids, and
ca bohydrates

1 The invention of the microscope
led to discoveries about cells

3a A prokaryotic cell

v lacks a nucleus and

membrane-bound
arganelles.

4 Cell structures have
specific functions, such
as supporting or moving j=

a cell, processing energy|
3b A eukaryotic cell and transporting

has a nucleus and molecules.
membrane-bound
organelles.

3 How are prokaryotic
and eukaryotic cells
similar and how are they
different?

5 Materials enter and leave a cell

through the cell membrane using

passive transport of active transpor
endocytosis, and exocylosis

Moving C ellular
Matrial

6 Because a cell has a high surface-area-t
volume ratio, materials can easily move to gl
parts of a cell.

8 Some cells make food|
molecules using light
energy, water, and -«
carbon dioxide through
the process of
photosynthesis

7 A cell obtains energy
from food molecules
through cellular
respiration and/or
fermentation.

A4
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Identifying Misconceptior

Prokaryotic and Eukaryotic CellsCeIIuIar Respiration and

Find Out What Students Think

Students may think that...
... prokaryotic cells are plant cells and eukaryotic cells are
animal cells.

Discussion

Review the difference between prokaryotic cells and eukarymﬂ:
cells by helping students build a model cell. Using three sheets
of chart paper, draw a large oval on each sheet of paper. Labe
one shape prokaryotic and the other two shapes eukaryofic. :
Prepare shapes from construction paper to represent the
following organelles: nucleus, mitochondrion, endoplasmic
reticulum, chloroplast. and Golgi apparatus. Have pieces of yain

cut to represent the DNA found in prokaryotic cells. Finally, have

colored markers for adding the cell wall to the prokaryotic and
plant cells and the cytoplasm to all three cells. Ask: What is .
found in a prokaryotic cell? Add items to the cell drawn on the:
chart paper as students respond. Ask: What is found in a :
eukaryotic plant cell? Add the term plant to the chart paper and
build the cell as students respond. Ask: Whatis found ina  :

eukaryotic cell that is not a plant cell? Build the eukaryotic celf as

students respond. Remind students thal most prokaryotic cells
are unicellular organisms, and that plants, fungi, animals, and :
protists are made from eukaryotic cells. .

Promote Understanding

ndh"ity Help students understand the similarities and
differences between prokaryotic cells and

elkaryotic cells.

1. Divide the class into groups of three. Give each group a sei 0

markers, card stock, various colors of construction paper, :
scissors, and glue. :
Explain that each group is to design two puzzles—one for :
a prokaryotic cell and one for a eukaryotic cell. Students :
should create each cell, laminate their cells if possible,
and then cut them into puzzle shapes of their choosing.

Student groups should exchange puzzles for reconstruc:ioﬁ

2

-

3

*

eukaryotic cells.

Uncorrectad first proal - for training purposes only

- Photosynthesis
Find Out What Students Think

Students may think that...
... cellular respiration and photosynthesis occur in both plant and
animal cells.

Discussion

Have on hand two containers with lids—one container marked
mitochondrion and the second container marked chlioroplast, and
different-colored objects (such as interlocking blocks) to
represent glucose, ATP, oxygen, carbon dioxide, sunlight, and
water, Place objects representing ATP, water, and carbon dioxide
in the container marked mitochondrion. Ask: What is needed for
cellular respiration to occur? As students respond, place objects
representing glucese molecules and oxygen In the mitochondrion
container. Ask: What is formed as a result of cellular respiration?
As students respond, take out the objects representing ATP,
water, and carbon dioxide. Ask: What happened to the glucose
molecules and oxygen? They were used to form ATP, water, and
carbon dioxide. Using the carbon dioxide removed from the
mitochondrion, repeat the exercise for photosynthesis using the
chioroplast container. Then take the oxygen produced by
photosynthesis and place it in the mitochondrion container and
repeat both examples. Discuss the production of energy in
animal and plant cells, and the interchange of axygen and carbon
dioxide,

Promote Understanding
lA Uity Hand out one of the following to each student:

alarge C,H, O, +.

1. Wirite cellular respiration on the board or chart paper,
Ask the class what is needed for cellular respiration (one
glucose molecule and six 0,). Have students come to the
front of the room to create a molecule of glucose and
six 0.,

2

2. Have students regroup to form the products of cellular
respiration—carbon dioxide, water, and eneray.

. As a group, discuss the differences between prokaryotic and 3. Write photosynthesis on the board or chart paper. Repeat the

activity beginning with oxygen and water.

4. Discuss the similarities and differences between the two
processes.

F;“al"!-' HTI EY

A

|PF¥1’)E‘-E‘-.
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Cefls and Life
+ Howy didd sCemtuhy' undereiancieg of cads
develop?

o Wit hovor wtstenres rmahe up B el

The Cell

« How e prokaryots ooy and &
sirmiar, s how are they diftereni™

« What de fhe structares m o cell do?

ey

Moving Cellular Material
+ How do matergls enter and lsave oiET

» How does 29 u= afegl B rarspont of
ke T

Cells and Energy
+ Hiow doss = cell obisin enengyT
+ How do some cells maks 1900 mokerokes?

f.:ell Structure and Function
() The BIG Idea

There are no right or wrong answers to these questions. Write
student-generated questions produced during the discussion on
chart paper and return to them throughout the chapter.

Guiding Questions

€ wnat processes are necessary for a
plant ar animal to stay alive?

This question gefs students thinking
obout the processes of consuming food,
converting food to energy. respiration,
and removing wostas os necessary for
survival,

B How do you think the structures and This question inifigtes students’ thinking
processes of a cell enable It to about the many functions a cell must
survive? perform in order to survive ond refates

the importance of individual! cell
funciions ta the survival of the piant or
animal.

& wny is itimportant for some molecules  This question helps students understand
to move In and out of a cell? that a cell Is not a closed environment,
but that it must interact with ifs outer
environment ln order to survive.

The Basic Unit of Life

The cell |s called the basic unit of life. What do you think that means?
Circle the snewer that best matches your thinking

A | thuni it means tne cell i the smaliest part of matter
B. | think it mesans the cell s the smallest part of mass.
C. | think & means the cell is the smaflesi part of volume
D. | think # means the cell is the smaliest part of mass and volume. 7
E. | think & means the ceil 1s the smaliest part of energy
E. ! think it maans the csll s the smallest pan of structure.

G. | think & means the call is the smallest part of structure and
function

H.1 think i means the cell is the smallest pant of matter,
structure, and function

L i think it means the czll is the smailest pant of matter, ensgy.
and structura

Esplain youl answer Describe your thinking about the cell 85 a3 basic
urit of Iife

Chaptes B Cell Stiuchre and Funstion 203

Get Ready to Read

What do you think?

Use this anticipation guide to gauge students’ background
knowledge and preconceptions about cell structure and function.
At the end of each lesson, ask students to read and evaluate their
earlier responses. Students should be encouraged to change any
of their responses.

Anticipation Set for Lesson 1
1. Nonliving things have cells.

Disagree. Cells are found only in living things.
2. Cells are made mostly of water.

Agree. Water makes up more than 75 percent of a cell’s
volume.

Anticipation Set for Lesson 2
3. Different organisms have cells with different structures.

Agree. Two cells with two different functions will also have
different structures,

4. All cells store genetic Information Iin thelr nuclel.

Disagree. Prokaryotic cells do not have nuclei, DNA is located
in the cytoplasm.
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Iy
Two of a Kind®u first

____ Explore Activity |

o e,
= Whot Dasic.
_upunn
Vocabulary
n-:;mw_ omeleciile
K@ EMOry0, BN0 wegh T on & m“
Journal w :

s one cel, buta
fle. How does &

PN outer covenng of a

sakoed] overnight
anthc knifeand cbearve it
thes inmide of thi

nside with
eed in your Scence

1. Open the seed

Think About This

L How did the mass of the embrye and the bean seeding differ?

ane c=ll, where do all the c=(§

2 Key Concept ! 2 piant
o hicac o

About the Photo Two of a Kind? Although the rabbit is an
animal and the azalea is a plant, both are biological organisms
compased of cells. Start the lesson with questions about the

nature of cells.

Guiding Questions

@ inwhat ways are plants and animals  Students should be able fo name some

different?

@ In what fundamental way are plants
and animals the same?

@ Do the similarities between plants
and animals outweigh the
differences, or vice versa?

254 Chapter B

obvious differences between the two
Including mobility. or the fock of it, and
the foct that many animals eat plants.

Expiain that both plants and animals are
made up of cefls that have many
simifarities, Including the same kinds of
genetic material—DNA and RNA

Explain that the answer depends on
what level of organization you are
cansidering. At the level of the entire
organism, differences predominate.

Al the microscopic level, plants and
aonimois are more simifar than different

@ Essential Questions

After this lesson, students should understand the Essential
Questions and be able to answer them, Have students write
each question in their interactive notebooks. Revisit each
question as you cover its relevant content.

7)1 Vocabulary

%2 Build a Class Definition

1. Write the word cell on chart paper or the board.

2. Aslk: What are some common nonbiological uses of this
word? cell phone, prison cell, storm cell, spy cell. Explain to
students that a cell is an individual unit within a large
collection of identical, or similar, units.

3. Ask students how this general definition of a cell relates to the
cells of organisms. Develop a class definition for cell. Students
should record the agreed-on definition in their Science
Journals.

Uncorrected first proof - for training purposes only

Scanned by CamScanner



https://t.me/Saades6

. Engage Explore | Explain  Elaborate  Evaluate

ExploreActivity

What's in a cell?

Prep: 5 min Class: 10 min

Purpose
To compare one cell of a plant (a seed) to many cells of a plant
(a seedling).

Materials
bean seed, bean seedling, toothpick, plastic knife, magnifying lens,
sheet of paper, balance, self-sealing plastic bag

Before You Begin

+» Lima beans work well for this activity. If using dry beans, soak in
water overnight. Use toothpicks and plastic knives to gently
remove the coat and open up the seed.

« Bean seedlings can be grown in small pots or cups. Seedlings
can also be grown in a clear self-sealing plastic bag. Moisten a
paper towel and place in bag. Place bean seed on moist paper
towel inside bag. Seal bag and place in sunny area. Make sure
to add water to the paper towel if it dries out.

Guide the Investigation
« Ask students to define the word embryo and discuss examples

of embryos in the animal world. Talk about whether or not
students had been aware that plant seeds contain embryos.

« Troubleshooting Emphasize the need to gently and carefully
pull apart the seed so the interior of the seed is not destroyed.

Think About This

Do not expect students to determine the correct answer. Students

should be encouraged to speculate. Use the answer set to guide

students’ reasoning.

1. Student answers will vary. The mass of the bean seedling will
be much greater than the mass of the bean embryo.

2. Student answers will vary. Possible answer: All the cells in the
plant came from the original cell in the seed.
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Proteins, Lipids, and Carbohydrates Visual Summary

These are the main constituents of cells, along with nucleic acids. Concepts and terms are easier to remember when they are associ-

Students should learn that each substance has important functionsited with an image. Ask: To which Key Concept does each image
relate?

Guiding Questions

@ How are proteins manufactured In  RNA makes them by linking together
acell? buiiding biocks called amino acids. 4

@ what basic substances make up nuclelc acids. proteins, ipids, and The information needed to complete this graphic organizer can be
acell? carbohydrates found in the following sections:

+ Understanding Cells
B Wy are lipids important to celis? Because lipids don't mix with water, they
acl as profective barriers in celis. They » Basic Cell Substances
also moke up cholestercis ond hormones
that pigy imporiani rofes in our bodies.
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Use Vocabulary Interpret Graphics

1 The unes thn 7 Summarizs Fll i the graphsc orgameer
the cell is the basse unt of all g below 1o sEmmanTe the man prnciples
things of ithe cell cheory

2 Distinguish b=twe=n & cabolbnydrie ed
a lipid

A Use the term sk and i 3 sentence

B Analyze How dees the stmctume of the
water moleculs shoven bedor enable o
to inderact with other water molecules

Understand Key Concepts

& ‘Which macroemolerube is made from
At seids”
& lyped
B. jxotein

c.

D, suscheir acid

carbabydrne

E. Descibe hme the imenion of the
murrmecope helped sciemints mmdwm

3
el 2 Sunwrarize the fanctions of fpads
in cells.

6. Compare the funcisons of [A and

proteins o3 cell

w0 why cartboliyshaes are

found m plen cell walls

Crmmratt S i it

aolull ple

Commrett Wm0 Bmaaten

Use Vocabulary
1. cell theory DOK 1

2. Carbohydrates are sugars that store energy, provide structural

support, and are needed for communication between cells.
Lipids are fals which are not soluble in water and act as
protective barriers in cells. DOK 2

3. Sample answers might include: DNA and RNA are nucleic acids.
Nuclelc acids are made up of nucleotides. Nucleic acids contain

genetic information. DOK 1

Understand Key Concepts
4. B. protein DOK 1

5. The invention of the microscope enabled scientists to see the
structure and function of cells, DOK 1

Interpret Graphics
7. DOK 2

The el . lhe samalled]
wd o e

i lm.: Fr!.;.
e e of e
o gy celh

8. Each water molecule has an area that Is more negative and
an area that is more positive. The negative oxygen areas can
attract positive hydrogens on other nearby water molecules,
The hydrogens In the positive area of the water molecule
can attract oxygens in negative areas of other water
molecules. DOK 4

6. DNA stores genetic information, whereas proteins are used lorcﬂﬂca| Thlnking

many functions, such as communication between cells,
transport of materials, structural support, and the breaking
down nutrients. DOK 3

9. Lipids provide protective barriers around cells and play roles In
energy storage and cell communication. DOK 2

10. Carbohydrates are found in plant-cell walls because they
provide structural support. DOK 3

Uncorrected first prool - for training purposes only

262 Chapter 8

Scanned by CamScanner



https://t.me/Saades6

Why do eggs have shells?
Birc emqsn @ ChurE, = o xf

ave different stru

8 . z The Cell

Iy
Hooked Together?

1, 3 memixanes

.UII\--- function that helps + Haware i
iyt e B s calls and pukoryotic

Wrils eur riwrsses (s
it (whrrs ik eoli ket

2% i e bowl thet have the sama funcliog

1 Key Concept What does the structure of tha egoshel tall you

Chapter W % o F 5 ¥ 0

INQUIRY @ Essential Questions

About the Photo Hooked Together? If possible, show a piece After this lesson, students should understand the Essential

of hook-and-loop tape. Point out that hook-and-loop tape is Questions and be able to answer them. Have students write
designed to hald things together, such as pockets, the tops of each question in their interactive notebooks. Revisit each

shoes, and the openings of bags. Emphasize that each of the two question as you cover its relevant content.

parts that make up hook-and-loop tape have a different function,

yet the parts of the tape must work together in order for the tape ":’r'a Vocabulary

to work. . . 53 Be a Word Detective

Start the lesson with questions about the shapes and 1. Write the word organelle on chart paper or the board. Explain
connections shown in the photo. that the word organelle refers to a specialized cell part.

Guiding Questions 2. Ask: What word can you find in the word organelle? organ

What word part comes after organ? -elle Explain that the

@D How Is the hook-and-loop tape able.  The hooks on the tape hold the loops in

to hold together? a random order, hoiding the two sections suffix -elle means “very small" or “tiny."” Write the following
of the tape together words on the board; gazelle, mademoiselle, novella, and
roselle. Have students guess the meaning of each word.
G® why must the hooks In a hookand- The hooks must be rigid fo odd strength gazelle—small antelope, mademolselle—a young woman
loop tape be rigid? o fhe fope (French language), novella—a short story, roselle—a type of
short, bushy plant Explain that just as a body's organs perform
€® what Is another example of an object Students may suggest something as special functions and are vital for survival, a cell's organelles
that has two differently structured | simple as a butfon and buttonhole to o | f ) ialized f ti d ital to i ival
parts that together perform a task? | bike chain and wheel or @ nut and bolt ﬂfSO perform specialized functions and are vital to the surviva
of a cell.

Uncorrected first proof - for training purposas only
264 Chapter B

Scanned by CamScanner



https://t.me/Saades6

| Engage | Explore | Explain  Elsborate  Evaluate

3. Have students add the lesson’s vocabulary words to their
Science Journals. Remind them to write the definition after
each word as they read the lesson.

ExploreActivity
Why do eggs have shells?

Prep: 15 min Class: 10 min

Purpose
To demonstrate that an eggshell acts as a protective barrier for

an egqg.

Materials
uncooked egg, bowl

Before You Begin
« Purchase eggs a day or two before the activity.

+ Make sure you have enough gloves for every student who will
be touching the egg or the egg contents.

« If you do not have a sink in your classroom, have
hand-sanitizing gel available.

« To clean up spills, it would be advantageous to have a bottle of
bleach cleaner or bleach solution. Remind students that bleach
can ruin clothing.

Guide the Investigation
« Make sure students handle the eaggs carefully.

+ As soon as the activity is complete, have students wash their
hands thoroughly.

Think About This

Do not expect students to determine the correct answer, Students

should be encouraged to speculate. Use the answer set to guide

students’ reasoning.

1. The eggshell works as a barrier between the inside of the egg
and the environment.

2. No. No other part of the egg is solid or able to provide structure
of protection to the egg.

3. The eggshell is hard and surrounds the rest of the egg. This
structure functions to protect the rest of the egg from the
environment.

fi - for traini
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Processing Energy Guiding Questions
Students may find reading the chemical terms challenging. Write In what way are veslcles llke trucks on Both trucks and vesicies transport
ay PO
the terms on the board and read them for students. Have students @ highway? “cargo” from one area to another.
read the three paragraphs. Write ATP on the board. Have 5tudent5@ e e | Wirenties sroliii o el soeche
who have difficulty remembering the chemical terms think of three ap" Pa'a ratus? P S Aictions @nd packoges them it

words beginning with A, T, and P that will help them remember the vesicles for fransport,
function of ATP in a cell.
D wny s removing wastes an Important  Students may suggest that the celf

Guiding Questions cell function? environment would become toxic if
wastes were nat removed, resulting in
@ What do all living things need to All living things need energy. cell death,
survive?
@ Which types of cells contaln Plant cells and some prolisis, such as
chloroplasts? algoe, contaln chioroplasis. Visual Literacy: Figure 11
To help students understand energy production in eukaryotic cells,
€D How do piant cells make food? ":fgﬂffﬁi m:’:: food through @ progess  have them refer to Figure 11. Have students draw a chloroplast,
Eﬁmﬁmiﬁ Hg’,,"f b a vesicle, a vacuole, and the Golgi apparatus in their Science
/gy to convert :
water and carbon dioxide inte glicose. Journals and add a notation under each drawing that explains the

function of the organelle.

Processing, Transporting, and Storing Molecules:sk: What are chloroplasts? Chloropiasts are energy-producing arganelies found in
Have students read the section and look at Figure . Write Golgi P/ant cells and in some protists.

apparatus, vesicles, vacuoles, and lysosomes on the board or chafsk: What is the Golgi apparatus? The Golgi apparatus is an organelle that is
paper. Have students provide facts to write under each heading. shaped somewhat like a stack of pancokes. It prepares proteins in the cell for their
Then have students identify as many cell functions as they can  SPecific functions.

recall. Write these on the board as they generate them. Review the

cell structures that perform the functions.
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Use Vocabulary Interpret Graphics
1. Distinguish bevween the coll wall and I Explain how the wnucrime of the cells
the cell membrame oy peliges to ESeepr Py

& Use the terms mmochondoe and
chlsraplnts in 4 sEmence.

1 Define srooeelie in vour own wonh
B Compare Fill in the table belorw i
cormpare the sroctures of 2 plamt el 10
the stroctures of an animal cell

Understand Key Concepis [P e—
Ce= Ces
&, ‘Which mganells & used 10 more water?! I -—
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B ywmoms P. wvacuobe

6. Explain ihe robe of the cytoskelston
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7. Compare the toles of the endnpleemic
meticuhimmn and the Golgl spparames.

I CramesrE

Use Vocabulary Interpret Graphics
1. The cell wall Is a rigid structure that provides support and 8. These tubelike cells are hollow and transport materials in
protection in plants and some bacteria, whereas the cell plants, DOK 2

membrane s a flexible covering that is found around all

9.
cells. DOK 2 Structure Plant Ceili Animal Ce

2. Possible answer: Mitochondria and chloroplasts are used to Cell membrane | yes yes
process energy. DOK 1 Cell wall ves -
3. An crganelle is a structure in a cell that is surrounded by a Mitochandrion | yes yes

membrane and used for a specialized task. DOK 1
Chloroplast yes ne
Understand Key Concepts Nucleus yes yes
4. D, vacuole DOK 1 Vacuole == .
) Lysosome no yes
5. The cytoskeleton provides structural support to the cell. DOK 2 DOK 3
6. Cell drawing should lack organelles and show DNA without a
Critical Thinking

membrane around it. DOK 1

7. The endoplasmic reticulum makes proteins and lipids, 10. to perform functions without interference from other
whereas the Golgi apparatus prepares proteins for their organelles DOK 4
specific functions and packages them into vesicles for 11. A prokaryotic cell lacks a nucleus and most other organelles,
transport. DOK 3 while a eukaryotic cell has a nucleus and many other
organelles. DOK 3
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8.3

Moving Cellular
Material

Explore Activity

What does the cell membrane do? al

Al o b Tt sround the out ftha call, The cafl %wui i

ﬁmmﬁm
: .-lhztﬁ!hmm
: ot b catety form af materlals?

2 Fac e olire meshon 108 of heaker -

2. PFourasm et difrdseechn top ol the wine me | Viocabu

Think About This _ M‘

1. What part of a cell does the wire mash represent Tacilitated diffusion
netive transport
endocytosis
exocytosis

2 Whal happened when you poured birdse=d on the wire mesh

i 3. Key Concept + nk the cell membrane IS
1 matoriais that 2 ve 3 czll?
[ ]
arr

About the Photo Why the Veil? Although students might not
be familiar with beekeepers, they can relate to being surrcunded
by bees that might sting and the importance of a veil that keeps
the bees away from the beekeeper’s face while letting air and

light in.

Start the lesson with questions about materials entering and

leaving a cell

Guiding Questions

m What does the veil of mesh keep in
and keep out? How?

Q How do you think materials move in
and out of a cell?

I What cell structures might let some
materlals Into the cell but keep other

materials out? How do you think they

might do this?

276 Chapter 8

The veill of mesh keeps the bees out. It
fels light and air in. Openings in the
mesh are smail enough 1o keep bees out
but large enough to ket air in

Studemnts might propose that cefl have
tiny openings that let materials in and
out.

Students might propose that cell walls
and cell membranes have liny openings
that allow some materials to enter the
cell but keep other materials out.

Q_ Essential Questions

After this lesson, students should understand the Essential
Questions and be able to answer them. Have students write
each question In thelr Interactive notebooks, Revisit each
question as you cover its relevant content.

1 Vocabulary
Bulld Class Definitions

1. Write the words active transport and passive transport on
chart paper or the board.

2. Ask: What things do you transport or carry from home to
school each day? When do you need to use more energy or
be more active to transport these things? when walking to
school or riding bike When do you need to use less energy
or be more passive to transport these things? when riding
on a bus or in o car Help students connect these words with
the transport of materials into and out of a cell.

3. Build a class definition for active transport and passive
transport in cells. Students should record the accepted
definitions in their Science Journals.
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ExploreActivity

What does the cell membrane do?

Prep: 5 min Class: 5 min

Purpose
To model a cell membrane using wire mesh and to observe the
size of materials that can pass through the membrane.

Materlals
piece of wire mesh, beaker, birdseed

Before You Begin

« Make sure that the birdseed mix has a variety of sizes—some
that are small enough to fit through a square of wire mesh and
some that are too large to fit through the mesh.

« Provide a bucket or other container for collecting the birdseed
after the lab. A broom and dustpan might also be needed for
cleanup.

Gulde the Investigation

+ Encourage students to observe the properties of the birdseed
that moves into the beaker and compare them to the properties
of the birdseed that does not move into the beaker.

« Troubleshooting Caution students to pour the birdseed
carefully and to avoid spills. Have students clean up spilled
birdseed immediately after the lab.

Think About This

Do not expect students to determine the correct answer. Students
should be encouraged to speculate. Use the answer set to guide
students’ reasoning.

1. the cell membrane

2. The smaller pieces of birdseed went through the mesh, but the
larger pieces stayed on top of the mesh and were not able to
pass through.

3. The cell membrane allows some things into the cell and keeps
other things out of the cell.

orrected first proof - for trainin oses onl
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Cell Size and Transport
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Cell Size and Transport
Before students read about cell size and transport, review the
impartance of transport for cell survival. Then help students ma
the connection between a cell’s size and transport.

ke Use Ratlos
Explain to students that they will be calculating the
surface-area-to-volume ratio of a cell.

Gulding Questions Practice

@ What is a cell's surface area, and what The area that the cell membrane covers  ASK students to answer the practice question. The
o ! .0 CON S SNAXN grecs 176 opcte of surface-area-to-volume ratio of a cell whose sides are
spoce inside the celf membione fs the i
cell's volume. 3 mm long Is 2:1.

@ How does cell size affect the transport As a celf becomes farger, iis volume
of materials? incregses faster than its surfoce areg,
making the transport of enough materials
o support the cell more difficult.

@ Why Is transport more difficult asa | Students might propose ihat the larger
cell's volume Increases faster than its volume needs move nulrients and creates
surface area? more wastes than the smaller suifoce

areqa can move into and out of the cell.
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Use Vocabulary Interpret Graphics
1. Sample answers might include: Water moves across 8. Exocytosis is the process during which a cell's vesicles join
membranes by osmosis. DOK 1 with the cell membrane and release substances outside the
call. DOK1

2. Active transport requires energy and moves substances from
areas of lower concentration to areas of higher concentration, 9. diffusion, facilitated diffusion, active transport DOK 1
whereas passive transport does not require energy and moves
substances from areas of higher concentration to areas of Critical Thinking

lower concentration. DOK 2 10. The larger the surface aren, the more transport that can

3. exocytosis DOK 1 occur. DOK 2
Understand Key Concepts

4. Active transport requires the use of a cell’s energy because 49, 11 poK 1
materials are being moved from areas of lower concentration
to areas of higher concentration. DOK 2

5. Endocytosis is used to move substances that are too large to
pass through the cell membrane through diffusion or by using
transport proteins into cells. DOK 2

6. Osmaosis Is the movement of water across a semipermeable
membrane, whereas diffusion is the movement of small
molecules from higher to lower concentrations and does not
always involve a membrane., DOK 3

7. B. cell size DOK 1
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What do you exhale?

= How does o call
SnE reens
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¢ beomthymel blusho nat splesh the liquid ol of the oup
L. In your Scwnce Journal. record any changes in lustienr @qu.hu]w
Think About Thes eolliar snniriiiit

1. Mey Concept

About the Photo Why are there bubbles? The leaves of
terrestrial plants contain stomata, tiny openings through which
oxygen and carbon dioxide are exchanged. In most of these

@ Essential Questions

After this lesson. students should understand the Essential
Questions and be able to answer them. Have students write
each question in thelr interactive notebooks. Revisit each

plants, stomata are found on the lower surface of the leaves. The question as you caver its relevant content.
stomata of aquatic plants that float are often found on the upper
surface of the leaves, which are exposed to the air. Aquatic plants

Vocabulary
Build Class Definitlons

that are completely submerged usually lack stomata.

Start the lesson with questions about the production of gas

bubbles by aquarium plants.

Guiding Questions

@ What process is taking place in the
photo? How do you know?

&% Do you think the aquarium plants in
the photo are being grown In light or
In dark? How do you know?

&® Why do plants need to
photosynthesize?

286 Chapter 8

Students should realize that
photasynthesis s taking ploce because
gas bubbles are forming. They may nol
recognize that plants underge celfular
respiration as well as phofosynthesis

Students should know that
photasynthesis requires fight. Explain
that plants use the energy in sunlight fo
power photosyntiesis. Without light,
photosynthesis cannot oocur

Students may suggest that plants must
make food becouse they hove no way of

capturing and eating .

Uncorrected first prool

1. Write the term cellular respiration on chart paper or the
board. Explain that the word respiration commonly refers to
breathing.

2. Ask: What happens during breathing? Air (containing
oxygen) moves into the lungs, and air (containing carbon
dioxide) moves out of the lungs. Do cells breathe? Cells do
not have lungs and cannot breathe, However, oxygen and
carbon dioxide move into and out of cells. Have students
read the definition of cellular respiration on the next student
page and try to connect the processes of cellular respiration
and breathing.

- for training purposes only
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3. Have students hold a piece of paper in front of their nostrils
as they inhale and exhale deeply. Have them pay close
attention to what happens as they breathe. Their chests
expand and air moves into their noses with inhaling; their
chests contract and air is expelled with exhaling.

ExploreActivity

What do you exhale?

Prep: 5 min Class: 5 min

Purpose
To observe that the air humans inhale differs from the air humans
exhale.

Materlals
wrapped straws, small transparent plastic cups, bromthymol
blue solution

Before You Begin

Prepare the cups before class. Pour enough bromthymol blue
solution in each cup to cover the bottom of the straw
(approximately 1 cm of liquid). The bromthymeol blue solution should
be light blue in color. If the solution does not turn to green/yellow
when blown into, try adding a little water to the solution.

Gulde the Investigation

+ Direct students to lightly blow into the liquid until it begins to
change color. The liquid should change to a yellow/green color
with a few breaths. Again, if the solution is not changing, add a
little water to the cup.

» Have students use only wrapped straws, and remind them not
to share used straws or suck liquid through the straws.

« Troubleshooting Bromthymol blue can stain clothing. Tell
students to be careful with the liquid, and remind them not to
force the liquid out of the cup.

Think About This

Do not expect students to determine the correct answer. Students
should be encouraged to speculate. Use the answer set to guide
students’ reasoning.

1. The color changed from blue to yellow.

2. The color of the solution changed when carbon dioxide was
added.

3. Oxygen is used to release energy for cell processes.

rected first proof - for training purposas only
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Use Vocabulary Interpret Graphics
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{ retstionship between collular respiration
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| i & Dwacribe the 1ode of chlorophyll in
| l phitosy et
' |
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! ; 7. Give an example of how fermentation = ) ENPIZY POCERIng
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= |P ‘ ! }
B
‘ |
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INT  Crmcter § Leszon @4 Spewe 399
Visual Summary Use Vocabulary

Concepts and terms are easler to remember when they are assocly, sample answers might include: Glycolysis is a stage of cellular
ated with an image. Ask: Which Key Concept does each image respiration where glucese is broken down into smaller parts

relate to? and some ATP is generated. DOK 1
2. Cellular respiration and fermentation are used to release
w energy (ATP) from food; however, cellular respiration requires

oxygen and fermentation cdoes not. Fermentation takes place In
cytoplasm and respiration takes place in mitochondria. DOK 2

3. photosynthesis DOK 1

The information needed to complete this graphic organizer can be
found in the following sections:

» Cellular Respiration

« Photosynthesis Understand Key Concepts
ob, 4. A, chioroplast DOK 1
3y 5. Th e i
_ . The second stage of cellular respiration occurs in mitochondria,
-t‘f where the products of glycolysis are converted into ATP, water,
! AL f 201 9 and carbon dioxide. DOK 2
()5 N = aobudll ole 6. Chlorophyll absorbs light energy. DOK 1
L]
2018 7. Sample answers might include: Fermentation is used to make

cheeses, yogurt, and breads. DOK 1

Uncorrected first proofl - for training purposes on
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Interpret Graphics

B. Substances used: light energy. carbon dioxide (CO,), water
(H;Q); Photosynthesis; Substances produced: glucose (food
energy), oxygen (O,). DOK 1

9. During step 1, the reactions of glycolysis occur in the
cytoplasm and break down glucose into smaller molecules
and same ATP. During step 2. the reactions in the
mitochondria use oxygen and convert the smaller molecules
made during glycolysis into carbon dioxide (CO,), water, and
large amounts of ATP. DOK 2

Critical Thinking

10. Students’ concept maps will vary, Concept maps should show
that animals require oxygen and glucose for cellular
respiration, whereas plants use the carbon dioxide produced
by animals for photosynthesis. DOK 4

1. Animal cells convert the energy in glucose to ATP, whereas
plant cells store energy in the form of glucose. DOK 2

€® On Level @ Approaching Level@@ Beyond Level

Evaluate

BLuécurrmm first proof - for training purposes only
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Careers In Sclence

Baker Some people might not think bakers need to
understand science to do their job, but they do! Bakers us
yeast to make bread, rolls, and some pastries. They must
understand the process of alcohol fermentation and know
how yeast cells grow and perform life processes. Do you
know the best temperature to grow yeast cells? With
on-the-job training, you can become a master baker.

Fun Fact

Van Helmont Got It Wrong Jan Baptista van Helmont, a
Belgian scientist (1577-1644), performed the first scientific
experiment on plant life processes. He planted a willow
sapling weighing 5 Ib in a pot containing 200 Ib of soil and
covered the soil to keep out dust and dirt. For 5 years, he
added only water to the tree, Then, van Helmont
re-welghed the tree and soil. He found that the tree had
gained 164 Ib, but the soil had lost only 2 oz. He concluded
wrongly, that plants use only water to grow. Now we know
that the tree grew because it made food by photosynthesi
using carbon dioxide In the air.

Lesson B.4 Review 293
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Study Strategy: Self-Assessment Study Strategy: In Your Own Words
Students often complete a reading without realizing they failed to Ask students to create vocabulary definitions using their own words.
understand it. Self-assessment helps students practice metacognition, Connecting vocabulary words to students’ own language promotes
increasing their awareness of their understanding. understanding more effectively than pure memorization.
1. Ask students to draw in their Science Journals a table like the ong 1. Have students create a two-column table like the one below in thelr
below, listing each Key Concept in the left column. Science Journals.
2. Prompt students to read the Key Concepts Summary. 2. Have them write the vocabulary words in the Study Guide in the left
3. For each Key Concept, have them self-assess their understandingof OlUMN- )
the Key Concept and record it in their table. 3. Ask students to describe what they know about the chapter’s
4, Ask students to review any concepts they did not mark / understand. ;'r::g;ﬂﬁ;y Wards using their own woeds {without referring to the
- Example:
Kary | undevelad | compwhal | do'l Vocabulany My Defmiton
Concept undersland undersiard \Word !
A rokaeplt ¥ maciomolzculs Eg:;ﬁ:tmmmhmm
ch'hci = lipid This i a macromolecule fral docs nol
dissol in waler avd & imperdand in cell
cormunication, energy slorage, avd cell
membrare lruchae,
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OLDABLES N

Use the Foldables® Chapter Project as a way to connecf}
Key Concepts.

1. Ask students to organize their Foldables® in a way th£
reflects how the concepts in each Foldable relate to g@ach
other.

2. Use glue or staples to hold the sheets together as
needed.

3. When complete, ask students to place their Foldableﬁ
Chapter Project at the front of the room. Have the cla
critique and discuss the way in which students have
organized their Foldables®.

Use Vocabulary
1. macromolecules

2. cytoskeleton

3. diffusion \

4. cellular respiration

Link Vocabulary and Key Concepts
5. cell wall

6. cyioskeleton

7. nucleic acids

8. proteins

9. lipids

10. osmosis

11. facilitated diffusion

12. cellular respiration

13. photosynthesis

ected first proof - for training purposes
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Understand Key Concepts

A. lipid.

A. DNA

D. cell wall

D. storage compartments
B. does not require oxygen
B. exocytosis

o

N oW bh WK -

zma,“)

8 B. cytoplasm

296 Chapter 8
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Critical Thinking

9 The microscope was Important to biology because It enabled
scientists to discover and study the structure of the cell, which
is the foundation of all living things.

10 Waler is the most abundant component of a cell, making up 75
percent of a cell’s volume. Water provides a stable environment
inside and outside a cell. Many substances can be dissolved In
water.

11 Existing cells produce new cells by dividing.

12 Channel proteins form pores in the cell membrane to allow
smaller molecules to pass through the membrane. Carrier
proteins carry larger molecules through the cell membrane.

13 Osmosis is the movement of water molecules across a
membrane from an area where there is a lot of water to an
area where there is Jess water.

14 Cells need carrier proteins that carry glucose because
the glucose molecule is too large to pass through the cell
membrane by diffusion, but the cell needs glucose as fuel for
cellular respiration.

15 Both cellular respiration and fermentation generate ATP;
hawever, since cellular respiration uses oxygen, It generates
more ATP than fermentation.

Uncorrected first proof - for training purposes only
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16
Prokaryote Eukaryote
Structure (yes or no) (yes or no)
Cell membrane yes yes
DNA yes yes
Nucleus no yes
Endoplasmic reticulum no yes
Golgi apparatus no yes
Cell wall yes [some bacterig) yes (plants)

() The BIG Idea

17 Structures and processes enable a cell to survive by providing
support and fuel for the cell. Chloroplasts help a plant cell |
survive by absorbing light energy, then using that energy to
turn water and carbon dioxide into food energy and releasing
oxygen through photosynthesis. The food energy made
through photosynthesis provides fuel for the cell and for othef
organelles to function.

Use Ratlos
18. 2.51

19. As the cell grows, the surface-area-to-
volume ratio decreases.
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Multiple Choice

1 D—Correct. A, B, C—Endocytosis is the process by which a
substance is taken into the cell by surrounding it with the cell
membrane, Fermentation is the proceess that cells can use

to obtain energy from food when little oxygen is available.
Glycolysis Is the process by which sugar molecules are broken
down into smaller molecules. DOK 1

D—Correct. A, B. C—A water molecule consists of oxygen
and hydrogen atoms. Several water molecules surround each
chloride lon. The positive end of water molecules are attracted
to sodium chloride’s negative end. DOK 2

C—Correct. A, B, D—Diffusion, osmosis, and facilitated
diffusion are all forms of passive transport and do not

use cellular energy to move substances through a cell
membrane. DOK1

D—Correct. A, B, C—During diffusion, only small molecules
are transported. Small openings in the cell's boundary allow
for materials to move into or out of the cell. Both diffusion

and active cell transport enable substances to maove Into a
cell. DOK 2

5 A—Correct. B, C, D—DNA is located In the nucleus of the
cell. The cell membrane and cell wall are both boundaries that
cover the outside of the cell. DOK 1

6 D—Correct. A, B, C—Both eukaryotic cells and prokaryotic
cells have cytoplasm, DNA, and a cell membrane. DOK 2

7 D—Correct. A, B, C—The size of a cell is not related to a cell’s

efficiency when using energy, production of waste products, or
frequency of contracting diseases. DOK 2
8 C—Correct. A, B, D—Both carrier proteins and channel

proteins change shape and move substances from outside a
cell to inside a cell. DOK 2
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Constructed Response

o I T

Cyloskeleton malntains the shape of an animal cell
Nucleus controls the cell’s activities
Chlproplast traps energy from the Sun
Cell membrane cantrals the materlals going Into and out of a cell
Cytoplasm holds the structures of a cell in a watery mix
Cell wall maintains the shape of some plant cells

DOK 2

10 Plants, fungi, bacteria, and some protists have cells with cell

1"

walls. Animals and some protists do not have cells with cell walls.

Cell walls provide support for the cells. Cell walls also provide
some protection for the cells from viruses and other organisms
that can cause diseases and injury. DOK 3

The diagram should show the correct locations and relative
sizes of the nucleus, cytoplasm. mitochondria, cell membrane,
chloroplasts, cell wall, and central vacuole. The main differences
between the two cells are that the plant cell has a rigid cell wall
that gives a fixed shape to the cell, chloroplasts that perform
photosynthesis, and a central vacuole that holds water and other
substances. DOK 3

B X
N &) 2009
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Answer Key
1 D
2 D
3 C
4 D
5 A
6 3 b
7 D
8 C
9 See extended answer
10 See extended answer
1 See extended answer
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Science Content Background

: Materials in the Geosphere The geosphere consists of minerals,
. rocks, soil, and metals. Minerals are naturally occurring inorganic
Earth Systems : solids that have crystal structures and definite chemical

: compositions. “Inorganic” means that minerals are not biologic in
The Atmosphere Earth's atmosphere is critical to life on Earth.: Il origin.

contains the gases needed by many organisms to survive,

including oxygen and carbon dioxide. A layer of ozone inthe : poeks Rocks are made of minerals and other materials, including

stratosphere protects the biosphere from harmful ultraviolet : organic matter. Rocks are classified into three main categories—
radiation from the Sun. Also, thermal energy trapped by the igneous, metamorphic, and sedimentary. These categories are
atmosphere helps regulate Earth’s surface temperature, maklng based on how the rocks form. Igneous rock forms when magma or
life on Earth possible. : lava cools. Metamorphic rock forms when high temperatures and
e - E pressure change existing rock into new rock. Metamorphic rock
< T : can form from igneous rock, sedimentary rock, or other
, . % metamorphic rock. Sedimentary rock forms when layers of
- . ° sediment are compressed and cemented together.

: ; : Structure Earth’s structure consists of three main layers—the
i S crust, the mantle, and the core. Compared to the other layers,
i = ! the crusl is thin. Oceanic crust is usually 510 km thick. Continental
Argon (Ar) ]/« ‘ 4
o)

1%
Other Carbon dioxide (C
Gases Ozone (0,)

+ crust is 35-70 km thick. The mantle extends from the bottom of the
F + crust and s about 2,900 km thick, The outer and inner core
— . together are about 3,500 km thick. The layers of Earth are often
: compared to the layers of a hard-boiled egg or a peach. Each has a
Slhm outer layer, comparable to Earth's crust; a middle layer, like the

The Hydrosphere and the Cryosphere The hydrosphere cunmbt nantie; and an inner layer, similar to the core.

of all of the water on Earth, which is found at Earth’s surface in
oceans, lakes, and rivers, as well as underground and in the
atmosphere. Water exists as a solid, a liquid, and a gas on Earth F
Water is solid in glaciers and polar ice caps, and it is gas (watet
vapor) In the atmosphere. Liquid water exists on and below Eafth's
surface. About 97 percent of water on Earth is salt water, and the
remaining 3 percent is freshwater, Only 1 percent of freshwater: is

at Earth’s surface in lakes, rivers, and streams. The majority of
freshwater—79 percent—is stored in glaciers and ice caps. hbdut
20 percent is groundwater.

" Solid inner corl
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Science Content Backgroun

Lesson 2 - Changes in the Atmosphere One example of an interaction

: between the geosphere and the atmosphere Is the rain-shadow
Interactions of Earth’s Systems eﬂec!. Orographic f!.:'t.‘ng is the term use_d to describe the sziqg of

. air due to contact with an elevated barrier, such as a mountain.
The Water Cycle Rates of evaporation and precipitation vary fromThe windward sides of mountains usually have high levels of
one location to another. But globally, the amount of water . precipitation. The leeward sides of mountains, under the influence
evaporated from Earth’s surface is about equal to the amount of of a rain-shadow, are usually deserts. The Great Basin Desert in
water that falls back to Earth as precipitation, It takes aboul 10 the western United States was created by the rain-shadow effect.
days for a water molecule that has been evaporated to fall back to

Earth's surface. : The Rock Cycle The rock cycle connects processes at Earth's
Evaporation and Transpiration Factors that affect rates of : surface with those in Earth's interior. Weathering and erosion break
evaporation include temperature and wind. The higherthe  : rocks at Earth's surface into sediment. When layers of sediment
temperature of water, the faster the evaporation rate. Increased: are deposited on top of each other, enough pressure is eventually
wind speed also leads to an increase in evaporation rates. : applied to the bottom layers that the sediment changes to
Transpiration rates are also affected by several factors including #idimentary rock. If sedimentary rock Is exposed to the extreme
temperature, wind, relative humidity, and the type of plant. - temperatures and pressure in Earth's interior, it will eventually

Increased temperature and wind lead to increased transpiration : become metamorphic rock. The term metamorphosis means “to
rates. Increased relative humidity leads to decreased transpiration change physical form or structure.” When igneous, metamorphic,
rates. Different types of plants transpire at different rates. For: or sedimentary rock are subjected to intense heat and pressure,
example, desert plants, such as cacti, transpire less than other each can change into a new metamorphic rock.

types of plants in order to help conserve water in dry conditions.é

kg - = ! Cooling and lgneous
: crystallization rock

Uncorrected first prool - for training purposes only Chapler 9 Our Planet—Earth 300B
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Strand Map

ReqUITEd BaCkgmund *The worid contains a wide diversity of physicpl *Earth is mostly rock. Three-fourths o
KnDW]EdgE conditions, which creates a wide variety of Earth's surface is covered by a relatively
environments: freshwater, marine, forest, desdt, thin layer of water (some of it frozen)
Toe understand the Key Concepts of grassland, mountain, and others. In any particjs———] and the entire planet is surrounded byfa
this chapter, students should have environment, the growth and survival of relatively thin layer of air.
the following background organisms depends on the physical conditiony.
knowledge: *Rock is composed of different
*When liquid water disappears, it turn combinations of minerals. Smaller roc
into a gas (vapor) in the air. It can come from the breakage and weatherifig
reappear as a liquid when cooled and of bedrock and larger rocks. Soil is
then as a solid if cooled below the made partly from weathered rock an
Eicioce freezing point of water. Clouds and fo partly from plant remains, and it als
are made of tiny droplets or frozen contains many living organisms.

crystals of water.

1 The atmosphere has a layered structure thgt
includes the troposphere, the stratosphere
the mesosphere, the thermosphere, and t

exosphere. It is made of nitrogen, oxygen, d@hd

trace gases.

L4

3 Earth is madap of the biosp  here, the
atmosphere, the iyosphere, the  cryospherq.
and the geosphera.

2 Water is found on Earth in oceans, lakes

— rivers, and as ice and groundwater. Small

amounts of water are also found within ths
atmosphere and the biosphere.

4 The geosphere is made of soil, metal, anjl
—=1 rock. [t has a layered structure that include
the crust, the mantle, and the core.

[ Lesson2 ' *
:

H 5 The water cycle shows how water mov 7 Rocks continually change form as they
Interactions of »1 between reservoirs of the hydrosphere, 1 mave through the rock cycle. Processes sudi
Earth Systems atmosphere, the geasphere, and the as weathering and erasion are examples of

biosphere. interactions among the Earth systems.
¥

6 Weather and climate are influenced b
transfers of water and energy among th
atmosphere, the geosphere, and the
hydrasphere.

Uncorrected first proof - for training purposes only
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Identifying Misconceptio

Earth’s Ocean

Find Out What Students Think
Students may think that...

Composition of the Atmosphere

Find Out What Students Think

. Students may think that...
... because oceans have different names—Atlantic Ocean, Pacific...

Earth's atmosphere contains only gases. Students learn that

Ocean, Arctic Ocean, Indian Ocean, and Southern Ocean—each ighe atmosphere is made up of mostly nitrogen and oxygen, along

a separate body of water that does not interact with other
oceans.

Discussion

Although the word oceans, plural, is commonly used when
discussing Earth’s salt water, most of Earth is covered by a single
large ocean. The water masses within each ocean basin have ;

with small amounts of other gases. Liquids and solids exist in the
atmosphere as well.

Discussion

If asked what makes up the atmosphere, the reply of most
students will likely be nitrogen and oxygen. The atmosphere is
composed mainly of gases; however, liquids and solids also exist

slightly different characteristics in terms of salinity, oxygen levelssuspended in the atmosphere, Ask: Give an example of a liquid

and other water chemistry gualities. The waler temperature
varies as well. However, the basins are connectad and water :
does move from one basin to another, :

Promote Understanding

Aﬂ-j“ity Provide students with a map that shows the  :
great ocean conveyor belt. Explain to students:

what the “conveyor belt” lllustrates. The conveyor belt model :

shows how deep-water currents and surface currents move

water (and thermal energy) around the globe.

1.
Atlanlic Ocean al the point where the warm surface curren|
changes to a cold deep-water current. Explain that as surface
water in the North Atlantic cools, it increases in density and
eventually sinks. :

. Have students track the deep-water current on the mnveybr

belt into the South Atlantic Ocean and the Southern Ocean;

Explain that deep-water currents move the water that sank:in

the North Atlantic to the south, eventually reaching the

Southern Ocean. :

Have students continue to follow the conveyor belt to the :

Pacific Ocean. Ask: What will happen to water that sinks in

the North Atlantic when it reaches the North Pacific Ocean? It

will resurface, and surface currents will carry it back toward

Australia.

. Have students track the water through the Indian Ocean a@d
back to the North Atlantic where it began. Explain that it
takes about 1000 years for water to circulate throughout aH
ocean basins.

Ask: How could surface water that sank near Antarctica in_
the Southern Ocean circulate through other ocean basins :

-

in the atmosphere. Students should recognize that clouds
consist of condensed water droplets; raindrops that fall from
clouds as precipitation are liquid. In this activity students will
collect samples of solids in the atmosphere,

Promote Understanding

Adi“ity Provide students with Petri dishes (or lids from
plastic containers) and petroleum jelly. Explain to

students that they will be testing the air for solids in the

atmosphere.

Have students place an x along the conveyar belt in the Nqrtil. Have students spread a layer of the petraleum jelly in

the dish.

Have students cover the dish and walk to an outdoor
location. Uncover the dish and leave it in the chosen location
for 30 minutes.

Retrieve the dishes, covering them before moving back to the
classroom. Then have students use a magnifying lens to
examine the materials stuck in the petroleum jelly.

Aslk: Describe the solid materials collected on your dish.
Materials might include dust, pollen, soil, salt from the
ocean, soot from a fire, or ash from a volcanic eruption.

5. Have students use the examples of solids in the atmosphere
to explain how the atmosphere interacts with Earth's other
systems. Ask: How does the atmosphere interact with rocks
and other parts of Earth’s crust? Wind can carry sediment
from one area to another. Ask: How does the atmosphere
interact with living things? Wind carries pollen from flowers
from one location to another.

2.

3.

4.

to reach its starting point? Possible answer: Students sho@ld

track the water from the deep-water current in the
Southern Ocean to the North Pacific, where it resurfaces.
Surface currents will move the water through the Indian :
Ocean and back down Into the Southern Ocean. The wateér
could travel around Antarctica to reach its starting point.:

Uncorrectad first proal - for training purposes only
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9.1 Earth Systems
« ‘Witat are the Compoaion and the stuctee of
e arnanphare’

» Hoy B wster distribaated in U yprosp e

« Wt ase Esrth's systeesT

+ What ave the composition and the stuchss of
the geosphese?

Lizaon

oystpma?

9.2 Interactions of Earth Systems

+ How does e water Cyce show imesactions of
Earth sysizms?

+ How doss weather show intesactions of Exrth

+ How doos Bhe ook cyrie show nismactons, of
Earth systama?

How can you describe Earth?

@The BIG Idea

There a re no right or wrong answers to these questions. Write

studentgenerated questions produced during the discussion on

chart paper and return to them throughout the chapter.

Guiding Questions

™ How Is fife on Earth linked to waler atUse this question to get students thinking
Earth's surface and oxygen in Earth's about Earth’s different systems and how

atmosphere?

B What are some features that make
Earth different from other planets in

our solar system?

300

they are linked. Students should recali
that ol living organisms need water to

swvive. Many organisms, including
animals, need oxygen lo survive as well,

Use this question to get students thinking
about Earth’s different systems and thelr
charocteristics. Possitle answer: Eorth is
the only pianet that has life as we know
It Eqith’s atmosphere Containg oxygen,
The femperalures on Earth are nol as
extreme as they are on other planels.
Earth has liquid waier, Eorth has a solid
surface.

A. Oniy the land parts.

B. Only liand and an parts.

Earth, Our Planet

When we talk sboul our planet Eaiih, what parts aje we describing?
Circls the snvwer that best desoribes aur planet, Enrth

C. All of the land and woter parts.
B, The land. water. ice., and air parts
E. The iand parts and some of the waler pans

E The land and ica parts, and some af th air parts,
Explain your thinking about our planet Emth

Chepter 8 O Planet—Enriti 30V

€ cive one example of how water at
Earth's surface Is linked to the
almosphere.

Uncorrected first proaf - for training purposes only

Students should recall interactions
betwieen the hydrosphere and the
atmosphere as part of the water cycle.
Possible answer, Water af Earth's surface
evaporates (nfo the atmosphere. It later
condenses and forms clouds.

Earth, Our Planet

Answers to the Page Keeley Science
Probe can be found in the Teacher's Edition of the
Activity Lab Workbook.
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A Hot Mix? About the Phato The photo shows the interaction
between the geosphere, the hydrosphere, and the atmosphere, Hot, Questions and be able to answer them. Have students write

molten lava that has erupted from Earth's interior is oozing into the

=t ol wiords that describe mnwhﬂ roup L
words. Be creativel Record the list in + Wit ape Earth's
< e wtne
fOCk . R
& ¢ ink [= ’J.,.. T
o animataitéral 14 Vocabulary
gliae stick 1o fix the ¥ biaspher
pece of colored paper m
Think About This Mh
1. What words did you use to describe Eorth? m"
rock
2. How " h of oitver students?
S A Whatthings do you think make up Esrn?
308

@ Essential Questions

After this lesson, students should understand the Essential

each question in their interactive notebooks. Revisit each

ocean, creating steam as the water heats up. The lava will eventually question as you cover its relevant content.
harden and form igneous rock. Have students think about how a

volcanic eruption might affect the biosphere and the atmosphere.

Guiding Questions
Q Describe Earth's water system.

@ Where did the lava In the pholo
come from? How might the interior
of Earth differ from conditions at
Earth's surface?

0 Glve an example of an interaction

between any two of Earth's systems.the inieroction between the hydrosphere

302 Chapter9

a8 Vocabulary
%5 Prefixes and Root Words

1. Have students look up meaning of the root sphere. Sphere
means “globe” or “ball.”

2. Have students look up the definition of each of the following
prefixes: bio-, atmos-, hydro-, geo-. Bio- means life, atmaos-
means “vapor,” hydro- means “water,” and geo- means
“earth” or “ground.”

3. Have students write their own definitions for the terms biosphere,
atmosphere, hydrosphere, and geosphere In their Science
Journals, Answers will vary but should be based on the meanings
of the prefixes and word root, Have students compare their
definitions to those provided in the text as they read Lesson 1.

Possible answers. Mast of the water on Earth
Is solt water in the oceons. Freshwater is
found In rivers ond kokes and is stored in ice,
inciuding glociers. Some water is in the
gtmosphere in G goseous siote

Possibie answers: The lava came from
Earth’s interior. Temperatures in Eorth's
interior are hot enough to mell rock. But ot
Earth's surfoce, where temperatures are
fower, rock Is solid

Answers will vary. Student's might point out
and the otmosphere, which leods lo
weather; or the interaction between the
biasphere and the aimosphere, in which

organisms exchange gases, such as oxygen
and carbon dioxide

Uncorrected first proof - for training purposas only
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Engage | Explore | Explain Elaborate  Evaluate

ExploreActivity

How can you describe Earth?

Prep: 15 min Class: 20 min

Purpose
To recognize that Earth is a complex system made of different sub-
systems.

Materials
colored markers, scissors, glue stick, colored cardboard or stiff
paper, plain white paper, examples of word clouds

Before You Begin
« Provide each group of students with a piece of colored
cardboard, a glue stick, and several sheets of plain white paper.

« Explain the concept of a Wordle . A Wordle is a “word cloud” in
which words from a given text are grouped together. Show
students several examples. To create your own Wordle, go to
http://www.wordle.net. Some words in a Wordle are written in
different colors or sizes based on how frequentiy they appear in
a given piece of writing. Students do not need to reflect the
frequency of usage of each word in their word clouds.

Guide the Investigation

Stress that there is no right way or wrong way to assemble a word
cloud. Encourage students to be creative and inventive with their
word cloud designs.

Think About This
1. Sample answer: water, air, round, rocks, planet, people, trees,
mountains

2. Answers will vary. Students might find that each group used
similar words to describe Earth, Some words that were not used
by all groups might pravide epportunities for discussion.

3. Sample Answer: Earth is made of living things, air, water, soil,

and rocks.

o 220,
@ <

N 4 2019

y = Luill ple
ao
zmay
® On Level @™ Approaching Leve i ey"éh'é'u.“'éfé?' Proot.-Tor fralning purposes only Lesson 9.1 Earth Systems 303
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Earth’s imternal stnacture 1 lavered like the
lyers of 2 hard cooled ege The three basic
Layers of the geosphen are shown in Figure 9, Core The cenwr of Eanh ia the core. If you use
Semiler to an egg. each laver of the geosphere a hardvooked ogg a2 modiel of Exth, then the
bus 3 ciffemnt composiiion vol k] b the core Unlike the cruss and
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shell on 3 hard-cooked egg. This thin layer of ol ! l -
i pans, The ouwer aoe 3 lkgad The inner

rock b calbed the crost The crut s found all il
under the w3l on cominens and under the  S9% 15 2 tense hall of solid lon.

orean. Coeanic oros i vhmmer and derser

than contimemal cruse. This is due w Cheir

datferont compostions. Comtremal crust is

made of lgneous, sedimoniary, and metamor. | % Wratae the compostinn s e
phic oks. Covanic ot & made of only SRTERSREISE e M————_—
igneous ek |

Mantie The middle snd lirgest laver of the | & {
gecsphore i the mantle. Like the crust, the L-_ _.'l 4wt nee the commosRIon BN e sEUTRE of the geeREneET

mamt ke 5 made of rock howewer, man le

ks are hotter and demser than those tn the /I

Lownat noe Eartrrs nystesnss /

b
I T TSR VSRR A S P S —

—go

|

|

R
I EE

f

IO Chesees S Lesmon 8 Esth Syniess 38

Structure Visual Literacy: Structure of the Geosphere

The three basic layers of the geosphere are the crust, the mantle, Figure 9 shows the layers of the geosphere. Relate material from
and the core. While the crust and mantle are made of rock, the  the figure to student’s lives.

core Is made of iron and nickel. The outer core Is liquid and the  Ask: When you are standing on the ground outside your

inner core is solid iron and nickel. The text compares the layers of house, which layer of the geosphere are you standing on? the
Earth's internal structure to the layers of a hard cooked egg. Com-crust What type of crust? continental crust

plete the Teacher Demo using a hard-cooked egg to help students

visualize the layers. Ask: What other analogies can you make PSS W does the PN

) ) of Earth's crust compare to the
about layers In the geosphere? Possible answers: a peach, which thickness of the mantle and core?
has a thin outer skin, a fleshy layer, and a pit in the center The crust is very thin compared to th

thickness of either the mantle and
Guiding Questions

@ What Is the difference between the The maritfe material is hotler and denser
crust and the mantle? than the rocks of the crust.

Martle

Key Concept Check: What are the | The crust (s solid and is made of rock,

composition and the structure of the | including igneous, sedimentary, and

geosphere? metamorphic rock. The mantie is mode of
partialiy meited rock. In parts of the
mantie, rocks fMow lke melted plostic due
fo high temperature, The core Is mode of
fron and nickel. The outer core is liguid,
and the inner core is solid.

~ Liquid outer co

J

@ Infer how the layers of the geosphere They resulted from their different
formed. densilties. As Eorth formed, the denser
materials sank, and the less dense
material rose.

Uncorrected first proof - fo I nner core s solid.
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Engage Explore Explain Elaborate  Evaluate

Use Vocabulary Interpret Graphics

1. Uss the term oimesphens in a sentence. B Describe How are Eath systens
intesmcting in the phato shown hee?

1. Distinguish batween the gecsphare
and the hysrosphere

3. Defipe munssol inyout o wornds

Understand Key Concepts
% Sunwmarize Copy ond il @ the graphic
4. Which Earth system contams iving oemanires below to idenidy Essth
things? SYstemL
A atmosphens H. binsphere
€. geosphare D. hydrosphere

6. Compars the stnetirs of I geosphers
o that of @ herdcooked eog.

i * [
& Organtzs the reszrvoirs in the : : iln f a o 1 9
hydrosphare according to how much ! P
water they hald Begin with the ] b o -
resarvar tal hold S most water mm ; znlay PMl Fh
10. Hypothesize Earth sysiems nterac with £ i
and =flect one anather, What might E ;
% O sy S e e !
an Ihe stales of matter found in sach wopstpnere caused rEin o1 severs i i
wy=tEm ek o
s Chanier §
Use Vocabulary Interpret Graphics
1 Sample answer: The hot air balloon Moated up through the 8 Lava from the geosphere s flowing Into the ocean, which Is
atmosphere. DOK 1 part of the hydrosphere. The hot lava causes steam to form

2 The geosphere is the solid Earth system made mostly of rock, when it comes into contact with the ocean water, and the

and the hydrosphere is the system that contains Earth’s water. Steam (water vapor) s released Inta the atmosphere. The
DOK 1 ocean waves crash against the rocks, causing weathering and

erosion. DOK 3
9 geosphere, hydrosphere, atmosphere, biosphere DOK 3

Critical Thinking

Understand Key Concepts 10 Sample answer: Rivers and streams might overflow their
4 B. biosphere DOK 1 banks and cause widespread flooding. The heavy rains could

increase soil erosion and might lead to mudslides. DOK 4

3 Sample answer: A mineral is a solid that has a crystal
structure, is inorganic, has a set composition, and forms
naturally. DOK 1

§ Sample answer: The geosphere is layered like a hard-cooked

egg. The crust of the geosphere is like the shell of the egg. : - )
The mantle is like the egg white. The core is like the yolk. Desalination This feature can be found in the Activity Lab

DOK 2 Workbook,

6 The reservoirs listed from largest to smallest are: the ocean,
ice, groundwater, lakes, and rivers. DOK 2

7 Sample answer: The atmosphere is composed mainly of
gases, the hydrosphere Is composed mainly of liquid, the
geosphere is composed mainly of solids, and the biosphere is
composed of solids and liquids. DOK 2

Uncorrected first proof - for trainin 0s@s or
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____Explore Activity |

How do some Earth systems ; .
interact? %. iEHans
E s wysterms cormiantly interact with each othec In this vele shw
a iI modi '.':v- commaon internctions mﬂm
procear- SIS - How s waher
t. Read and complete a lab s form ‘mmﬁ
2. Flace 5 plastic container on a shes! of newspaper in one end .;mmm*
al o 1, mold Bbaut 5 cups of sell into & landfam of Gﬁlm :
Interactions of Earth
rilform. Ly g W

Wiiks wrur rewpeme @
i iwlrwartire asli et

4. How could you improve your mocel 7 What changes would youl

T p——

1. Describe how Esrth systems mtemscted in your mode

INQUIRY @ Essential Questions

About the Photo All Systems Go? The photo can be used to  After this lesson, students should understand the Essential
start a discussion on how Earth's systems interact. In the photo, Questions and be able to answer them, Have students write
the interaction between the systems includes the waves hitting  each question in their Interactive notebooks. Revisit each
the cliffs (hydrosphere and geosphere), the clouds, which were  question as you cover its relevant content.

formed with water from the hydrosphere (atmosphere and

hydrosphere), the rain from the storm will provide water for plants

and other organisms (hydrosphere, atmosphere, biosphere) and % Vocabmaw

cause some soil erosion (hydrosphere, atmosphere, geosphere), Prior Knowledge ,
and the plants are growing in the soil on top of and along the cliff Students might be familiar with many of the vocabulary terms in

(biosphere and geosphere). this lesson.
1. Make several sets of index cards. For each term, write just the
Guiding Questions definition on an index card. Then make another index card
@ which two Earth systems interact The two systems are the hydrosphere with just the term written on the card.
and form the clouds In the sky? ond the aimosphere. Students might 2. Group students in small groups. Set up stations around the
recall that clouds form when waoter from
Farth's surface evaporates and then room for each group.
condenses in the aimosphere 3. At each station, arrange the cards with the terms in rows so that
) there is enough room above each card for the definition card.
B How do the waves from the Possibie answers. The waves will couse o
hydrosphere Interact with the cliffs | the rocks that make up the cifff to erode. 4. Have students match the definition cards with each term.

v .
from the geospheosd 5. Review the answers with students.

@ How does the storm Interact with the Possible answers: The rain will provide
blosphere? water for plants and ofher organisms. If
the sform is severe, it might domage or
destray habitats

Uncorrected first proof - for traimng purposas only
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ExploreActivity B her ooy

How do some Earth systems interact?

— il

Prep: 10 min Class: 20 min

Purpose
To model erosian, an interaction between the hydrosphere,
atmosphere, and geosphere.

Materlals
plastic shoe box, newspaper, five cups of soil, 100 mL beaker,
water, hairdryer, spray bottle

Before You Begin
+ Place the materials in a central location. Open a bag of soil and
place a cup nearby.

» Tell students to scoop around five cups of soil into their plastic
containers.

Guide the Investigation

« For best results, set the hairdryer on low. Suggest that students
experiment with the height and distance at which to hold the
dryer to obtain a steady breeze across the model landform.

. ﬁh Students should wear their safety gogagles during this
activity. Blowing soil might get into eyes. Take care not to trip
over the cord for the dryer or any extension cords you might
use. Taping the cord to the floor may help prevent tripping.
Keep water away from the dryer.

Think About This

1. The fan represented the atmosphere. The water in the spray
bottle represented the hydrosphere. The soll represented the
geosphere,

2, Sample answer: | could compact the soil or add vegetation to
help prevent erosion. Or | could insert sticks to simulate trees
or structures.

3. Key Concept The wind from the atmosphere blew the soil; the
rain from the hydrosphere washed away some soil.

gncmnﬂid l‘ne:ﬂ prool - for training purposas only
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Engage  Explore  Explain Elaborate

Use Vocabulary Interpret Graphics

Vi lize It! 1. Distinguish betwesn weather and T. Oiganize nformation Copy and il in
15ua e climate the graphic organizar below, Identify the
processes of the waber cycle.
-@-
2. Dafine the water cycie in your awn 3 2
weards 2
i the wesher cycie, Weeminer ang Commy mm mc)ﬂr_
AT LERETLAlly T L e
MhFeEL T tugh the e IR R DT 1?“"“2" o
PR Ene, e T mEELpReT an o 10 EoT
sErEpheTr. e e cher B
g, i i R 3. The process that changes liquid wates Critical Thinking
sinone— o wister vapar is 8. Designa model that shows an

- - mteraction betwesen two Earth systems F

W Understand Key Concepts
[ 4 9. AssessSome gasoline was spilled ina

4. Which is an example of 2n internction

r/ 1. Herw sioes the weater syoie show vy actiom of Easth rsesm T ‘\ m::‘l:: siriwgibry aid the s::i::'lyf:!al:f Imr::::r:::'p\::’ ;ﬂ
A bresihing why nat?
B. ocean curnents

| €. sloems

| D. we=sthening

ZHOm GO weatte SO et OF Earth wriree

; 5. Dutline Maks an outline aboul the rock 10, Air at 20°C hias a vapor density

oyt nclude information about 865 g/t The maximum amount
proce=ses, rock types. and interactions ot vapar density t that
l ‘ with Earth systams temperature s 17.3 g/oWhat |s

thie relative humidity?

Tamrtrt e O Praeye
Camrtgsl WELam NE B

6. Compare how the hydrosphers affects

-i' weather and how i affects climate.
i )
"'I. k_ﬂ_____ B — e o __.-"

s Chaoker § Lesson 82 interactinns of Esrin Sy=teins a7r
Visual Summary rock cycle, the three main rock types, and interactions with
COn.cepts and terms are easier to remember when they are associated with an Earth systems. Outline heads might be similar to those in the
image. Ask: Which Key Concept does each image relate to? text. DOK 2

6. The hydrosphere provides the water for cloud formation and
w precipitation. The hydrosphere can also affect air masses.

Surface currents in the ocean transfer thermal energy,

The information needed to complete this graphic organizer canbe odifying the climates of coastal regions. DOK 2

found in the following sections:

« The Water Cycle Interpret Graphics
« Changes in the Atmosphere 7. In any order, the processes of the water cycle are
evaporation, condensation, precipitation, transpiration, and
« The Rock Cycle resgration. DOK 3 gt '
Use Vocabulary Critical Thinking

1. Weather is the state of the atmosphere at a particular time and
place, and climate is the average weather over several
decades. DOK 1

2. Sample answer: The water cycle shows how water moves
through different Earth systems. DOK 1

3. evaporation DOK 1

8. A model might be a terrarium that Includes plants, soil, air, and
water. DOK 3

9. Sample answer: Yes, it could pose a problem if rain washed the
gasoline into a nearby lake or river, or if the gasoline soaked
into the ground and polluted groundwater. DOK 4

Understand Key Concepts
4. D. weathering DOK 1 10. RH =865/17.3 = 0.50 x 100 = 50% DOK 2

5. Outlines should include information about the processes of the
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Study Strategy: Draw It
Students who are visual learners rather than verbal learners will bene
from using drawings to represent the meaning of key concept

1. Assign each student one of the sentences from the Key Concepts
Summary.

Instruct students to draw a picture that represents the meaning o
sentence. Underneath the drawing, students should write the
sentence.

2,

coples of all the student drawings and give them to students to us
as a study guide.

Example:

Earln iz mads up of e bospler. fhe
atwesphire, e hydrosphere, and
lhe qeoopee.

bepbem

Study Strategy: Word Roots
filearning word roots will help students remember the meanings of
difficult vocabulary terms. In addition, it will help students infer the
statements. Give visual learners in your class the following instructions.meanings of other related terms. Give students the following instructi

1. Have students create a chart like the ane below In thelr Science

Journals.
t® Instruct students to use a dictionary to find the roots (also called
etymology) of the chapter's vocabulary terms. Demonstrate to

students where this information can be found in a dictionary entry.
. Have students share their drawings with the class. If possible, make3. If time allows, have students find other English werds that share

e common roots with the chapter's vocabulary terms.

Example:

Term Waord Parl Real
bioeprere bo Groeke, bios; meaning e
phere Greck, sphaira, Meaning Toall
Wanspiralion  frns
i
fign
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OLDABLES N L Taacher Noios §

Use the Foldables® Chapter Project as a way to connecli

Key Concepts.

1. Ask students to organize their Foldables® in a way thpt
reflects how the concepts in each Foldable relate to
each other.

2. Use glue or staples to hold the sheets together
as needed.

3. When complete, ask students to place their Foldableﬁ
Chapter Project at the front of the room. Have the cla
critique and discuss the way in which students have
organized their Foldables®.

Use Vocabulary

1. biosphere
2. Sample answer: Rocks are made of minerals,

3. Rocks are naturally occurring solids composed of minerals, rock
fragments, and organic matter or glass. Minerals are naturally occurring,
inorganic solids that have crystal structures and definite chemical
compositions.

4. weather

5. Sample answer: Uplift is the process that moves Earth materials to
higher elevations.

6. Condensation occurs when a gas changes into a liquid. Precipitation
occurs when water falls from clouds to Earth’s surface.

Link Vocabulary and Key Concepts

7. atmosphere 1. water cycle
8. hydrosphere 121314 15
9, hiosphere evaporation/transpiration/
10. geosphere condensation/precipitation
16. rock cycle
- for training purpose
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Understand Key Concepts
D. solid and natural

. nitrogen and oxygen

. lce

i

. troposphere

. water

. mesosphere

. mantle

. formatian

Critical Thinking

10 Sample answer: The water cycle impacts the rock cycle through
precipitation, which contributes to weathering and erosion.

11 The terrarium should include materials that represent each Earth system
such as rocks, soil, plants, water, air, and a cover to allow water to
evaporate and condense, remaining within the terrarium. The rocks
and soil would represent the geosphere, the plants would represent
the biosphere, the water would represent the hydrosphere, and the air
would represent the atmosphere, Students might include adding a heal/

LT- T - - Y I
o OmD o NnmAO

light source to represent the sun, which would contribute to evaporation
of the water. They might include an animal to represent the biosphere
and include respiration. Students might describe how the “systems™ in
their terrarium would interact. Interactions should be consistent with
content presented in the chapler,

12 A device for turning salt water into freshwater could be based on

evaporation and condensation. The set-up could include a pot of boiling
salt water and a slanted lid with a trough on the low side for collecting
the condensed freshwater,

13 Sample answer: Dissolved minerals from the geosphere make ocean

water salty, which marine organisms need to survive.

14 Sample answer: Cooler temperature might increase the size of glaciers

and ice caps, reducing the amount of freshwater in other reservoirs.

15 Sample answer: Weathering and erosion work together to break down

rocks and carry sediment to new locations, Over time, they can carve
canyans and valleys or wear away tall mountains. If only ene of these
processes occurred, rocks would not be broken down into smaller pieces
or sediment would remain in one place if it was not eroded by wind, ice,
or water.

330 Chapter 9
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16 The missing terms, clockwise starting at the lap: Igneous rock,
sedimentary rock, and metamorphic rock. Sample answer: An
igneous rock is weathered and eroded, The sediment undergoes
compaction and cementation and forms a sedimentary rock. The
sadimentary rock is subjected to heat and pressure and forms a
metamorphic rock. The metamarphic rock melts, forming magma.
The magma ceols and crystallizes, forming an igneous rock.

Teacher Notes

Writing in Science
17 Halkus will vary, but should include the correct number of lines and

syllables. They should also include informatien about interactions
among Earth systems.

) The BIG Idea

18 Sample answer: Earth is a large system divided into smaller,
interacting systems that include air, water, living things, and
rocks and soil.

19 The photograph shows Earth's atmosphere, hydrosphere
and geosphere. Students might identify vegetation on the
landmasses as part of the biosphere. The atmosphere includes
air and water vapor that surround Earth. The hydrosphere
includes all of Earth's water. The geasphere includes the solid
part of Earth. And the biosphere includes all living things on
Earth.

Math Skill ~

Use a Formula

=575 =

21.RH =30%L 0.75 X 100 = 75%

22.The higher the temperature, the more water vapor
the air can contain.

LN o

zmay aoLuill ole
fi Sl ini
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€ 70 percant D 97 parcent

Lie the | bedow fo e guestion 3

a a I a
£ C Do 1
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9 Which g=siis represented by the shaded
prtion on the pie char?
A catbon dioxids
B ntmgen
C  oxygen
D vt vapor

Constructed Response aligned with
TIMSS

0 tuﬂnbempal.- 1 igneous rock could take
thitigh the rack cycle Begin and end wifh =

"

Wse the figure 1o describe wiy the weather
differs an the leff and right wdes of the
Rl

12 Desoibe how the hycosphe e, the

13 Willigns ol years igo, o dinosau

sirmosphere, snd the oeosphens riemct i
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Multiple Choice

1

C—Correct. A B, and D are Earth’s other systems and do not include
the crust, mantle, and core. DOK 1

B—Correct. Ais the amount of freshwater available on Earth’s surface.
C Is the amount of freshwater in glaciers and ice caps. D Is the amount
of ocean salt water. DOK 1

B—Correct. A, C, and D are atmospheric layers that do not contain a
layer of ozone. DOK 2

C—Correct. Water “leaves” the hydrosphere by evaporation, and

the water vapor produced becaomse part of the atmosphere. A, B,

and D are other processes that occur within the hydrosphere and
atmosphere, DOK 2

D—Correct. A, B, and C are parts of the geasphere that are solid. The
crust and inner core are solid. Rocks in the mantle flow because they are
50 hot, but they are considered a solid. DOK 2

B—Correct. A, C, and D are not processes of the rock cycle and are not
shown in the diagram. DOK 1

D—Correct. A, B, and C are other processes in the water cycle and do
nol involve living things. DOK 2

8 D—Correcl. Aand B are sequences that do not accur in nature. C

describes a sequence that forms ignous rock. DOK 1

9 B—Correct. A, Cand D are gases that make up much less than 78

percent of Earth's atmosphere, DOK1
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Constructed Response
10 An igneous rock is uplifted to Earth's surface, where it weathers Answer Key

and produces sedimentl. The sediment is compacted and

cemented together, forming sedimentary rock. The sedimentary 3 c
tock is subducted. Deep below Earth's surface, the sedimentary
rock is subjected to high temperatures and pressure and forms a 2 B
metamorphic rock. The metamarphic rock is subjectad to higher 3 B
temperatures and melts, forming magma. If the magma cools 4 C
below Earth’s surface, it will crystallize and form an igneous rock. 5 D
If the molten rock erupts as lava, the lava will cool and crystallize 5 u
at Earth's surface and form an igneous rock. DOK 2 7 0
11 Moist air comes off the ocean and cools as it moves up over the
coastal mountains. The cooled air drops precipitation on the left 8 0
side of the mountains. The air, now dry, continues on to the right 9 B
side of the mountains, causing a dry climate. DOK 1 10 See extended answer,
12 Water evaporates from the surface of the hydrosphere, adding n See extended answer,
moisture to the atmosphere, The air cools as it travels over the 12 See extended answer.
mountains of the geosphere. The moisture condenses, forming 13 See extended answer.
precipitation on the windward side of the mountain {geosphere). 1 T — e E—

The dry air creates the rainshadow effect as it moves down the
leeward side of the mountain. DOK 2

13 The amount of water on Earth does not change but cycles
continuously through the water cycle. Therefore, the water that
was on Earth during times of the dinosaurs is the same water on
Earth today. DOK 2

14 Waler and ice [hydrosphere and cryosphere), wind (atmosphere),
and plants and animals (blosphere), break down rocks (geosphere)
into sediment through weathering. Erosion occurs when water
and ice (hydrosphere} and/or wind (atmosphere) carry sediment
to new locations. Depasition forms (ayers of sediment. The weight
of sediment layers compacts them. Minerals from surrounding
water crystallize in the sediment and cement the layers together,
producing new sedimentary rocks. DOK 2
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