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HAPTER 6 Planner

ORJECTIVES AND
READING SKILLS VOCABULARY

Describing
Matter

PACING: 2 dous
FAST TRACK: 1day

Measure-
ment

PACING: 2 dous
RAST TRACK: 1day

8 [Cefing ond describe (e three stoles of
friciier

® Coiipdre and contras] Broperlies of
mrictler.

Different

Reading Skill
Compate and Contrast

# Describe some properies of maller that
ot be megsdrad

8 Measlre properlies of matter using corecl
Uit

Allke

]

Reading Skill
Problem and Solution

metric system
length

density
weight




H n Explain the physical properies of water Molscils
pmpenles n Campare and corlrast the three slales of cohiesive
of Water e Vit

specific heot
PACING: 2 cays
ST TRACK: 160 Reading Skill
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CHAPTER B

Strategies to Reinforce Acodemic Longuoge

i Lbse Crarviead  Acidieriic Riwieq stk Bes eoslatied] 16 Dhis
ot of e bk Ui grinluries, evptesiadin, di visus e
sugifstit] moaning.

«  Lise Visuols Llascherls, wsresencos crd groghic organisens i
esxpalriin Jomy Rty b1 Pl St efeerite 10 Lridkeriini elosds v Ierauige.

« Mindel Use peodemil: longuage Ba e dermolidrole te tosh o
tresdpy sfuacienis b urcheratnnd mctnacfign.




Use the routine below to discuss the meonimg of eoch word-on the
vocobulary chort. Use gestures gnd visuols to model all words.

Define An objact's femgth is the number of units that i olong 1the edge
of an object

Examptle L[ength k= often meosured with o ruler
Ask. Whal i= the length of a plece of notebook paper?

Students moy respond to guestions aoccording to proficiencu level with
gestures, one-word answers, ar phroses.

Vocabulary Activities

Students explore the length of varkous lems.

R LR MM Explain thol feagth refecs b bow long something iz Howve g
sludent measure the tongth of the boord. Write on the board and soy: The
{fength of the board s (2 meters] Hove students meoswre the lengths of
classroom ocbjects, sbch os .o pencil, o desk, or o book, and then soy the
langibs.

2 FEHMEDIATS Explain thal Ihe ngth-of something can be relermred

Lo i b wous: The fsaghh of this ruleris 30 centimaters, This ruleris

FH) centimelers long. Choose o vatiaty of classroom obpects and have
sludents describe the lengths of eoch one using the two wags mentioned.

LG AR [ Howve students write a definitidn of length logether. Have o
volunteer measure the length of the chatkiboord. A5G What efse can ol
rradrsune o e chalkkbanrg P haelghl, widlh Howve sludemnis work Iin peasirs 1o
mecslire three classroocm objecls ond makes comparison stotements: The
pencil is {onger than the cragon,. The gesk is wider than the ohaic




CHAPTER 6
Matter

THE BIG IDEA What are properties of
matter?

Chapter Preview Have students look at the
essential guestions, vocabulary words, and pictures
and predict what the lessons will be about.

Vocabulary

“ Have a volunteer read the Vocabulary
words aloud to the class. Ask students to find

one or two words in the chapter by using the
given page references. Add these words and

their definitions to a class Word Wall

® Encourage students to use the glossary in the
Student Edition’s reference section.




Differentiated Instruction

Instructional Plan

Chapter Concept Properties are used to describe matter.

EXTRASUPPORT = Students who need to know the basic
properties and states of matter should review them in
Lesson 1 before continuing with the rest of the chapter.

T  Students who know the basic properties of

objects and states of matter might do the Lesson 1 Review
and then go to Lesson 2 to explore how mass and volume
are used to describe the density of a substance.

BELETETE  Students who are ready to go further can

look at Lesson 3 tor an in depth study of the properties of
water.
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» Assess Prior Knowledge

Before reading the chapter, create a KWL chart
with students. Read the Big |dea question and

then ask:

® Which properties are used to describe matter?

® Which tools can be used to measure matter?

B What are the physical properties of water?

Answers shown represent sample student
responses.
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Before reading this chapter, write down what you already know in the first
column. In the second column, write down what you want to learn. After
you have completed this chapter, write down what you learned in the third

column.

What We Know What We Want to Know What We Learned

Matter can be described] What is o property?
by making observations.

A ruler s used to Which tools are used
measure length to measure matter?

Water is g liquid ot room
lemperature.




12

aeetor Plan Your Lesson

Lesson1 Describing Matter
Essential Question Reading Skill Compare and Contrast

Ufioenl  Abee  OFforont

How do we explain whot mattér is? .

Objectives m
8 Defing ond describe the three

states of matter
» Compare and contrast properties of You will need a compare-and-contrast
matter. graphic organizer.

o FASTTRACK

Tintroduce 2 reach i
Sk e W Use the Visuals Think, Talk, and Write
Develop Vocabulary
— L

Teacher Notes



ENGAGE

Lesson 1 Describing Matter

Objectives
®m Define and describe the three states of matter.
m Compare and contrast properties of matter.

1 Introduce

» Assess Prior Knowledge

Have students describe some classroom objects.
List the characteristics of the objects on the board
or whiteboard. For example, the characteristics of
a piece of chalk include a white or yellow color,

a short or long length, and being soft enough to

break in half. Ask:

m How is your textbock different from a piece of
chalk? Possible answers: The textbook is bigger;
the textbook is harder, the textbook is more
colorful; the textbook is heavier.

® Would you classify the chalk and the textbook
as solids, liquids, or gases? Both are solids.

13



Start with a Demonstration

Place several ice cubes in a transparent pot in a heat-proof
beaker, then place the container on a heated hot plate.

Be Careful! Moke sure that students do not approach the
heated hot plate. Students should wear safety goggles to
protect their eyes from the boiling water. Ask;

« What was added to the ice and liquid water to cause it
to change?

« What happens when the ice melts?
» What happens when the liquid water boils?

14
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Look and Wonder

Invite students to shaore their responses to the Look
and Wonder statement aond question:

® How can you tell the difference between
rainwater and ice?

Write iIdeas an the board and note any
misconceptions that students may have. Address
these misconceptions as you teach the lesson.

EssentiallQuestion

Have students read the Essentiol Question. Tell
them to think obout it as they read through the

lesson. Advise students thot they will return to this
guestion ot the end of the lesson.



Look ;md Wunder'

In winter, rain can freeze to jce. The warmth of spring melis the
ice. How can you tell the difference between rainwater and ice?

FPossible answer: Rainwater |s a liguid, and ica |

RGO ITTESIGIN  How do we explain what matter is?

HSCCepl reasonable rnesponses

16



EXPLORE [y .

LT8R a1 i | 24
| Explore Nk .

Plan Ahead Have newspaper available to cover

desk surfaces. Measure about 250 grams of
cornstarch for each group. Students should wear

smocks and safety goggles and will need to wash
their hands aiter the activity.

Purpose S5tudents examine the properties of a
solid, a liguid, and a mixture.

Structured Inquiry

ﬂ To get the proper consistency, mix about
343 grams of cornstarch to 120 mL of water.
The top of the mixture should not splash.

@ Interpret Data The mixture can be made into

clumps like a solid, but it can also be poured
tike a liguid. Small objects sink into it, as ina

Liquid.

9 Infer Students may think of the mixture as

either a solid or a liquid since it has properties
of both,

17



How can you tell if something

is a solid or a liquid?

Make a Prediction

What s a solld? A Bquid? Wite a definition of
each. if you mit comstarch and water, will you
have a sclid or a liguid? Make a prediclion.

Answers will vary. Passible prediction:

The mixture will e & liquid.

Test Your Prediction

o Fowr the comstarch and water into the bowl

9 Use your fingers to mix the comstarch and water
logether.

g Observe. Use your senses to observe the new
substance. How does it feel? What does it fook like?
Record your description.

Passible answer The mixiure |5 softier

« 250 grams of cornstarch
« 200 milkliiters of water

» bowl

« coln

» paper iowels

than a solid but firmer than a hguid

0 Tap the surface of the substance with your finger. Does
it splash out of the bow!?

Possible answer: No, it does nol sjlash

aul of the bow!

9 Place & small obyect such &s a.com on the surface. Does
it stay on top or sink?

The coin will slowly sink inla the mixture

L =124

S L= b T Rt Dy R S

S«



INQUIry ACTIVITY

Draw Conclusions

Interpret Data. Compare your observations to your definitions. How i5 the new substance
like a solid? How is it like a liguid?

Itis like a solid because it can be made into clumps and Broken into pleces. Lis

like a hquid because it can be poured and small objects will sink into it

9 Infer. Is the mixture of cornstarch and water a solid or a liquid? Explain.

Possible answer: It is a liquid because it has the properties of a

lguid.

@ Do your results support your prediction? Why er why not?

Possible answer. Yes. | predicted that if there were more water than

cornstarch, it would be a liquid. This i1s what happened

What would happen to this substance if you added more water? What if you let it dry out
overnight? Make a prediction, Try itl Then report your results.

Possible answer: If more water were added, it would splash. If it dried out, it

would be a solid.

Open Inquiry

What will happen to the dried cornstarch and water if it is tapped with a rubber mallet?

Answers will vary,

19



2 Teach

|IRead{and|Respond

Moain Idea Howve student=s o oo picture tour of

the lesson. Ask them what thew think this lessorrs
= about. Then howve them st solids.: Lguid=s: aond

goses fromm the piciures.
Vocobulory Howve students read ablood the

wixoObolory word=s. Ask students 1o use cach
word in o senence.

Reodimg Skilk Compoare and Controst

i=rophic Orgonilzer Howve EFffore=— Bk CreffernTa
siirdents fill in o Compore

and Contrast grapihdc

orgonizer os thewy reod o
through the lesson. Thew con

use the Guick Check guestions o identiiuy eocch
COmMpOrsort.

What is matter?

= Discuss the Main Idea

Dhiscuss the meanings of the vocabulory words

showrn. Ask:

B How can ygou el thot the rock ond feather both
howve vwolume?T They both toke up spoce

B Whot ore some properties of salt? Possible
arswer=: white color, solty taste, haord, o crestol

B How is moass different from vwolume? Moss talls
oo howy imuch maoiier an chject hos. YWolume is
how much spoce on object tokes urp

20



What is matter?

When you mix comstarch and water, you Circle the names
get a thick gooey substance. You can see and of the units used to
touch il. It takes up space in the container. Like Measure mass.

many things, this substance is matter. Matter is
anything that has mass and takes up space.

Maost things are made of matter, The air you
breathe and the book you are reading are made
of matter. Light and heat are not matter, however.
They do not take up space.

One way to describe matter is by its properties
(PRAH.pUr-tee2). A property is a characteristic that
you can observe, Color, shape, and size are some
properties of matter.

Matter Has Mass

One very important property of matter is
mass. Mass is the amount of matter making up
an object. Mass is often measured in units called

Lﬁ_@m}ur@. To measure mass, you use a
tool called a bolance (BA-luns),

Read a F'hurtn:j

Which has more mass—the rock or the
feather? How can you tell?

The rock has more mass because its

balance pan is lower.

i, A

21
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Matter Has Volume
Another property of matteris

wolume PYAHL.yumi. Volume (s naw Magnetism

much space an obhject takes up, We ;:ﬂiﬁ:‘:‘;ﬁ

measure voiume by Counting the

numiber of cubic units in an object. We

can also measure volume with tools

like gradueated cylinders.

Some Properties Are Unseen
Properties that cannot be

seen can stll be measured. Take

ragnensm, for exampie, Thisis the

ability of matter to attract certain i

metal objocts, ' - '

Another unsesn property is the in wrater,
ability of matter 1o dissolve in a
fiquicl. When a substance oissoies,
it blends in and seems o disappearn e
Sugar and salt will dissplve in water.

Sand will not. ﬁ.:__‘__.u_i-
Useful Properties

Properties help peopie choose « Some objects
the right kinds of matter for different can float inwater.
jobs. Whean strength i= nesded, iren Othar cbiects sink.
i5 A good choice. Wood i5 hetter ﬁ
when you need a light material that
can easily be shaped. 6 Quick CI I

HHEAR T o 1. How do you know that your desk is
proporty that helps us bultld boats., IatEer?
Buoyancy s the upward lorce ol & E

| T QIS5 K 1505 MahsS and Wolga e

liquid ar gas on an object. All objects
are buoyvant- Somo objocts are 50
buoyant that they Tloat

N acdtian 10 hor propeties or

ritter, such as calor, ardness, and

s

199
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= Develop Vocabulary

maoatter Scientific vs. Common U'se Bemind
studoents of o common use of maftor os o verb: “to
be of importaonce.” Helote this o the importance of
the word malter In scilence.

proparty Sclentific vs. Common Ulse Point out
thaot o common asse of orooeriy means: Tsomething
owned.” Ask - students to list things thot they
consider to be their properiy, such os o CDor a
=hirt. Ask volunteers 1o describe the propermes of O
fewr of these items.

moss Scierrtifiic vs. Cormymon Ulse Describe howw
mass cart refer o a lorge group of people. Discuss

row a maoss of people haos more maoass thon a singie
por=cn. RHelobe thiks 1o how much motter s pressnt.

valume Scierndliiic v=, Comrmoan Wse Disciosss with
sturdoents ow wolumre can refer 1o a book, sach

as “volume A7 of on encyclopedia. Relaote the
amount of spoce tTaken up by o book wolimme T the

sClentfic meaning of wolorre.

buesoyancy Show students o picture of an ocean
oy and ask them o esplain why the mroame Desoy
WS ghiven to the ohject

= Use the Visuals
Fefor student=s 1o the wisuol Aske

B Whot are some other properties of the aobjects
showm® Possible answer, colors, shopes, msss

m What other property oon yow infer aobout the objects
thot floot and sink N water? Possibic onswer:
O hjects 1thot flioot hove less moss thyan an egual
wolume of the water thhey oot on. Obdects thiot sink
nowe Mmore moass thaon an egual vofume of the waber
they =ink in
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Differentiated Instruction

Leveled Activities

EXTRASUPPORT ~ Have students draw pictures of objects
that are identical except for one property. For example,
students could draw a red apple and a green appte, or two
cardboard boxes of different dimensions.

TSI  Ask students to choose several objects

and predict whether the objects will dissolve. If students
predict that the objects will not dissolve, have them predict
whether the objects will float in water. Have them test their
predictions. Encourage students to share their results with
the rest of the class.
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EXPLAIN

What are the states of matter?

» Discuss the Main Idea

Write the three forms of matter as headings on the
board. Ask students to volunteer details for each
form and write them under each heading. Direct
students to look at the figures on this page. Ask:

B Which form of matter has the least amount of space
between its particles? solid

B Which property of liquids enables them to be
poured? The particles in liquids can move more than
particles in solids. They can move past one another
and are farther apart.



» Develop Vocabulary

solid Word Origin The word solid comes from the
Latin solidus, which means “whole.” Have students

relate this meaning to the fact that solids do not
spread out or break up into parts.

liquid Word Origin The word liquid comes from the
Latin root word liguidus, which means “liquid.” Have

students list several different liquids, based on their
being wet.

gas Word Origin The word gas comes from the
Latin word chaos, which is Latin for the Greek word

kKhaos. Khaos originally meant "abyss” or “vast
emptiness.” Have students hypothesize possible

reasons why the word gas may have originally
meant an “emptiness.” Possible answer: Gases can
De invisible and odorless.

26



» Explore the Main Idea

Sl Have students use magazines,
newspapers, or approved Internet sites to finc

pictures of matter in each form. Ask small groups to
assemble the pictures on posters labeled “Forms of

Matter.” Have groups include descriptions of each
type of matter on their posters.
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Differentiated Instruction

Leveled Activities

EXTRASUPPORT ~ Which form of matter can change its shape
but keep the same volume? liquid

B-TETENE  How does energy change the particles in
a liquid? When energy is added to a liquid, the particles

move faster and faster, and the liquid becomes a gas.




EXPLAIMN

=Quick Lab & - & -

States of Matter
See the Quick Lob=s in the bock of the ool

Oibjective Observe o =solid chaonge into o Lguid.

Materiaols ice cubes, pon, clock or timern heoting
elerrent

&P The ice cubes in the pan represent the solid
stofe of mother

ﬂ The e cubes hove melted aond represent tha
guid stote of motier Some oo Moy rermecim i
the pan.

&) After heaoting, the ice will completely melt inta o
Liguid: The liguid water will chonge into o gos as
more heat is applied;

» Address Misconceptions

A comimon misconoeption is that the porthclsess of
solids are fimed aond do ot mowve.

@' The porticles thot moke up solids do
mionne. Al porticles n solids, liqukks, ond goses
are glwwous o meotion. T e particles in solids are
pocked maornz efficientiy and tghtiyg in the space
theoy occupyy thon paortictkes in liguds and goses.
They mowvs mioch bess.




Gases

of & gas. A gos does nol have a
definite shape. In that way, it is like
a liguid.

Unlike a liquld, & gas does not
take up a definite amount of space,
It fills the shape and space of its
container. The nelium in & halloon
takes the shape of the balioon, If
the balloon bursts, the heliom will
spread out inta the air,

In & gas, the particles of matter
move-about freely. The particles
mowve farther apart from one-anothar
to fill the space around them, If there
Iz less-space tofill, the particles
are closer together A gas always
spreads out to fill its container.

ﬁ Quick Check
Helium (HEE:leesum] is an exampie 5 |40 -0 colids

liguids, and gases
the same? How are they different?

Al statoc af maller have masds

Sollds and liguids keop the same

wizlLime, il gazes do nol Salids

Kesn Ihe sames shane, but guids

IR GliNieS (A0 nol Parhicles n LA s

rae Sne frasly

Inside these balloons Is a gas.
Gas particles mowe about freely
and spread far apart.

. A corpstarch and water mixture has

both liquid and salld properties,
How would you classify'it?

It can be classilied &5 both because

M A preperlies of a dgund and

o Sk

The particles that malke up solids do mc-'m]

201

EXFLAIN
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LA Support

Use Pictures Clarify the meanings of all three states of
matter: solid, liquid, and gas. Write the terms on the board
and have students say them after you. Display pictures that
depict states of matter and have students identify each one
as a solid, a liquid, or a gas.

Ask students to name the three states of
matter,

Students can use phrases and short
sentences to describe any of the three states of matter.

Students can compare and contrast all
three states of matter by using complete sentences.




EKPLAIH !'llr-l.l" _

What happens to the matter
we use?

» Discuss the Main Idea

Have students discuss different types of matter
that they reuse and recycle. Ask:

B What are some uses of water? Possible answers:
for watering plants; for washing dishes and
clothes; for showering; for drinking

B What are some types of matter that get
recycled? Possible answers: cans, bottles, metals,
gloss, paper

B How can you reuse old clothes? Possible
answers: turn them into rags for cleaning;
donate them

» Develop Vocabulary

Have students draw o concept map relaoting

to vocabulary terms in the lesson. If students
have difficulty, write the following sentences on
the bodrd: All matter has properties. Properties
ifrclude mass, volume, buoyancy, and state.
States are solid, liguid, and gas.

32



What happens to the matter
we use?

You use matter all the time. The food you
eat is matter. Your chair is matter. You even
breathe matter!

Some matter, like air, can be used again
and again. Other forms of matter get thrown
away. Too often, matier becomes trash. it
goes into landfilis or oceans,

Many people choose lo reuse matler.
This is when yvou use somelhing again
instead of throwing it away. An egg carton
can be used to plant seeds. Are there other
uses for things you throw away?

Matter can also be recycled, or mads
into something else. Cans, paper, plastic,
and glass can all be recycled. What else
can you recycle?

]

oy .-'-

& ouick check

4. What is the difference
Read a pm} between using matter and
reusing matter?

LELL e thess: objects clossifiedr: How siss Balh invalve using matlar

could you sort themr?
They are classilied as abjects made by again, but recycling involves
people @nd objects madoe by nature making the matter inio

something sleo.

They could also e grouped by colar or

SiZe,
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Homework Activity

Physical Properties

Advise students that some properties apply to an object,
and some apply to the material that it is made of. Have
students choose a cooking utensil and list properties of

the utensil, as well as properties of the materials that

make up the utensil. Possible answers: For a metal spatula
with a wooden handle: The spatula is flat and wide; the
handle is shaped so that it can be easily held. The blade is
metal, which is hard and strong; the wood does not conduct
heat well




EVALUATE 5y

3 Close

Lesson Review

» Discuss the Main ldea

Have students review their answers to the questions
throughout the lesson. Address any remaining
questions or misconceptions.

» Visual Summary

Have students summarize key points of the lesson
in the Visual Summary. The titles in each box will
help guide students to the topics they should
summarize.

35
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Visual Summary
Complete the lesson summary in your own words,

Properties of Matter Possible answer: All matter

has mass. Other properlies of matter include

volume, magnetism, and buoyancy.

States of Matter I O5Sible answer: The three

states of matter are solid, iquid, and gas. Each

has particles with different physical properties.

Uses of Matter Possible answer: People use

matter many different ways. People can also

reuse and recycle matter,

apkd dage
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Lesson Review

Think, Talk, and Write

o Vocabulary. Solid, liguid, and gas are three

e Compare and Contrast. Choose two states of matter, How are
they alike? How are they different?

states
: of matter

Ligquids Alike Solids

Solids have a
definite shape
Particles In scllds
are closer together

Licjulds o ndl have
a definile shape

Fanicies in liguids
are farther apan

Solids and liquids both
have a definite volume.

9 Critical Thinking. Look around your school or classroom. List
examples of solids, liquids, and gases.

Answers will vary. Accepl reasonable responses

ﬂ Test Prep. Which of the fallowing is matter?

A heat @Bir

B sound b light

W How da we explain what matter is?

Possible answer: Matter s anything that has mass and takes up space
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Math in Science

Objective
B Calculate the volume of a solid.

Taking Up Space

Learn It

Draw a rectangular solid on the board. Label the
corresponding sides "6 cm,” "4 cm,” and "3 cm.”
Show students that they can find the volume of a

rectangular solid by multiplying the length, width,
and height.

Write on the board: 6 x4 =24: 24 « 3=72:
volume =72 cm?®

Students should understand that when the sides
are measured in centimeters, the answer is in cubic

centimeters: cm’.
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Math in Science

Taking Up Space

Volume is the amount of space
that something takes up. Tools like
measuring cups and beakers make it
easy to find the volume of a liquid. You
probably use measuring cups at home
to add milk or water 1o a recipe. How
can you find the volume of a solid?

To find the volume of a solid, you
first take its measurements. Then, you
make a calculation, For a rectangular
solid, you measure its length, width,
and height. Then, you multiply those
numbers together,

Calculating Volume \

» The volume (V) of a
rectangular object is the
product of its length (1),
width (w), and height (h).
Another way of stating
this relationship is:
V=lxwxh

» In the example:
V=30emx20cmx 10 cm
V =6,000 cm®

» What is a cm®? It is a unit
of volume called a cubic
centimeter. One cm* is a
cube with sides that are
each
1 ¢m long. Six thousand
of them would fit in a box
with the measurements
above.,
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Let's look at an example. A box measures
30 centimeters in length, 20 cm in width, and
10 cm in height, To find its volume, just
multiply the numbers.

Solve It
Calculate the volumes of the objects shown,

@ 1. length = & cm, width = 4 cm, height = 2 cm
48 cm?

2. length = 31 cm, width = 18 cm, helght =11 cm
65,138 cm*

3. length = 5 cm, width = 25 ¢m, height = 38 cm

4 750 em?
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tNGALE EAPLORE LXPLAIN EVALURIE

Try It

Change the labels on the diagram and have
students calculate the new volume.

Apply It
® Have students select a book from their desks,
their backpacks, or the classroom bookshelf,

(Paperback books will work better than
hardcovers because the covers are the same size

as the pages.)

m Tell students to measure the length, width, and
height of the book, then calculate its volume.
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et Plan Your Lesson

Lesson 2 Measurement
Essential Question Reading Skill Problem and Solution

What tools can you use to study =
matter?

Objectives T (R
® Describe some properties of motter

that can be measured. You will need a problem-and-solution
» Megsure properties of matter using

correct units.

graphic organizer,

ﬁi.mmﬁm %z-rrmmiﬁ ﬂ‘iﬂrt, fqilﬂw the Fast Track and use the essential resources.
1 2 Teach 3 Close

Look and Wonder Develop Vocabulary Think, Tolk, and Write
i"""'F Discuss the Main Idea




EHE‘AGE EXPLEIN CVALUATE

Lesson 2 Measurement
Objectives

B Describe some properties of matter that can be

measured.
B Measure properties of matter using correct units.

1 Introduce
» Assess Prior Knowledge

Discuss with students what o measurement is. Ask:

B What are some things that can be measured?
Possible answers: weight; height; distance from
nome to school

B What must be included in a measurement? o
number and a unit of measurement

B What are some tools used to make
measurements? Possible answers: ruler,
measuring cup, balance, scale, identical squares

or cubes



ENGAGE

Look and Wonder

Invite students to share their responses to the Look
and Wonder statement and gquestion:

B How does a builder make all those
measurements?

Write ideas on the board and note any

misconceptions that students may have. Address
these misconceptions as you teach the lesson.

EssentialiQuestion

Have students read the Essential Question. Tell
them to think about it as they read through the

lesson. Advise students that they will return to this
question at the end of the lesson.



: Look and Wonder 48

Building a house is no simple task, It takes planning. Every
material that is used for the house must be measured. How
does a bullder make all thoze measuremaents?

Possibile answer: A bullder uses tools, such as tape measures, levels,

and scales, 1o make the measurements neaded.

SHAUGIOTESIEI  What tools can you use to study
matter?

Answers will vary, Accept reasonable fesponses.
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EXPLORE

MEA |.I:

sl groiips 2
mimACs

Plan Ahead Prepare copies of the figures for

students. They can troce the figures on thelr own
papers, but it will save closs time if they are given
prepared copies of the figures.

Purpose Students learn to measure area by
comparing numbers of small units of measure.

&) Measure Make sure thot the sguares students

drow are equal in size and do not overlap.

&) Observe Students will need to use the same
method of measurement they used previously
fo accurately compare shape C with shapes A
and B.

@ The shape with the fewest number of squares
will be the smallest. The shape with the most
squares will be the largest.
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How can you compare matter?

Make a Prediction

Look at shapes 4, B, and C. Predict how
you can use the ruler to determine the
larges! and smallest shapes. Make a
prediction.

Possible prediction: | can use the ruler to

measure the shapes and determine which Is

largest and which is smallest

Materials

e _—

+ 3 shapes labeled
A B and €

s+ Tuber

« pencl

_'_.___-—-.

Test Your Prediction

o Measure. Use the ruler to draw
2-cenlimeter squares on shapes A and
B. Draw as many &s you can fit. If you
reach the edge, make a partial square.

e' Use Numbers. Look at shapes 4 and B.
How will you use the squares you dréew
to determine which shape is largest?
amallest?

The largest shape will have the most squares.

The smallest shape will have the least

SQuUares

e Observe. Ropoat step 1 on shape
C. Compare the three shapes again

Record your observations.

Possible observation: Shape B is largest because

o e

-.-.
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Draw Conclusions
'9 Which shape is the largest? Smallest?

Possible answer: The square s the largest shape, and the triangle is the

smaliest shape.

e Communicate. How did you use the 2-centimeter squares to
compars the shapes?

Because the sguares were gll the same size, | could count them and use

that number to determine largest and smallest shapes

'@ Was your prediction correct? Explain

Answers will vary

Can you use a differert measuning ool to compare shapes A, B, and C7
Make & pradiction. Then try it,

Answers will vany

How could you draw seversl different shapes that sre oach one wnll
larged than the previous shiape?

Answers will vary. Accepl reasonable responses.

Tl R e




EXPLORE o

_Guided Inquirny JIZEIEIEY RS

Haove students draw three different shapes

onto graph paper and cut out the shapes. Have
students count the number of boxes in eoch shape.
Encourage students to discuss how they used the
boxes from the graph paper to compare the sizes of
the shopes.

Hove students explain how they could draw six
figures, each a different shaope and each one a unit
larger than the one before it. Haove students draw
examples.
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Which room is the largest?

Materials ruler, graph paper Tell students that the blueprint
on the Activity sheet shows the plans of a house. Have

students use a method similar to that used in Explore to
compare the areas of the rooms. Have students list the
rooms from largest to smallest. To extend the activity have

students trace the blueprint onto a piece of graph paper
and explain how the graph paper helps them to make their
comparisons.
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2 Teach

Read{and|Respond|

Main ldea Hoave students examine the visuals
inn the lesson. Ask them to write a brief outline of
what they think they will learn in the lesson.

Vocabulary Have students read oloud the
sentences containing the vocabulary words. Ask
students to state the content of the sentences in
their own words.

Reading Skill Problem ond Solution
Graphic Organizer Have

students fill in a Problem and I il
Solution graphic organizer as d
they read through the lesson. Sicsto Soation
They can use the Quick Check T
guestions to identifu each I pvoeEn

problem and solution.

How do we measure matter?

» How do we measure matter?
Discuss the vocabulary words. Ask:

® Which tool can be used to measure the length
of the classroom? Possible answers: ruler;
meterstick; tope measure; the length of @
foot or haond

® How can the area of the classroom be measured?
by multiplying the length by the width
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How do we measure matter?

Measuring and counting squares is one way to compare
size. When we measure, we use standard units. A standard
unit Is a measurement on which people agree.

Scientists use standard metric units. The metric system

is based on units of ten. It uses prefixes such as Kilo-,

centi-, and milli- to define the size of measurements. For
example. 1 meter is divided into 100 cm. There are 1,000

meters in 1km,

You can measure length

Metric Units Armaind | Estimated Length
Toantimeter | 1 vp e | ther width of
wKa |y Wsambna
!
1
1 decimeter 10 em | the sergth of
1 ot 5 mistes Bl
HD
]
1 meter 10 dm | the engkh of a baseball
B0 cm | bt
|
1 ksmeter 1, Ca 0 oy the distance yoo walk mn
100 i |10 b 15 minukes
Read a Table ::;"
How many centimeters are in
a meter? na kilometer?
Ther are 100 cantimeters in
10 em a meter. There ars 100,000 i
|
i
]
i
|
i

in cantimeters.
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Length and Width

an object's length is the number
of units that fit from one end to the
other. Width is the number of units
that fit across. How wide is this
page? How long is it™:

Area

Area (AYR«pe.uh) describes the
number of unit squares thal cover a
surface. An sasy way to find the area
of a rectanguiar shape s to multiply
its iength by its width, The area of
this page, for example, is 27 cm = 20
cm, or 540 sguare cm [cm::.

What if a shape is not
rectangular? Divide it into-smaller
squares. Find the area of each
smaller shape. You might need to
estimate parts of some shapes. Then
add the area of each smaller shape
to find the total area.

A baker can measure
velume in milliliters ar

Kitchen tools like
these measure
valume,

Volume

Volume describes the number of
cubes that fit inside an object. To find the
volume of a rectangular solid, multiply its
length by its width and height

It a solid Is not rectangular, you can
use water Frst, measure the amount of
water in a container. Then, submerge the
entire abject below the water, Sublract
the original water leve! from the new
wiater leved The resalt is the volume of
the objact

To find the vaolume of a liquid, pour
it into a measuring cup, spaan, beaker,
or graduated cylinder. Then read the
markings on the container.

) ouick check
1. How can you measure the area
and volume of your room?

Multiply the lengthal the room
times tha width to find thie araa
Mulliply the length times the
widlh times the height 1o find the
Mol

213

——t e
Ewifm Adke

53



Differentiated Instruction

Leveled Questions

EXTRASUPPORT = Make a list of items in the classroom. Divide
the list into three parts according to whether the length,
area, or volume is to be measured. Provide students with
metric rulers and a copy of the list. Have students make
the needed measurements and calculations to find the
length, areq, or volume of each item.

BTN Have students draw a diagonal line

througha rectangle. Then have them use this model and

what they know about area to describe how to find the
area of a triangle.
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What is density?

» Discuss the Main Idea

Exploin thot - density is o phusical propermy of
miatter. Aske

B Con the density of air be chonged by heat? Yes,
when air is warmed, its particles spread farther opart
he amournt of moss in o given omount of volume is
le==s in worm aic Therefore, the density of air can be
decreased by heot

m A piece of cork and o piece of clay both have the
sarme volume. Which is denser? The clay s densor
because it fecls heowvier, indicating thot it contains
mare moss thon the cork.

» Develop Vocabulary

density Deonsity relotes moss and volume. Point ot
thot when the term heavy = used, it usually means

that the object has a high density.

» Use the Visuals
Refor stiudents 1o the wisual, Aske

m How do scientists determing the densities of these
maoterialstT They find the mosses and volumes of the
saomples and then calculbate the densitios by dividing

the moss by the volume

B 'Whu do cork and oluminum hove single voluas of
density, while morble has o range of densities?
Al cork ond ocluminum have the same mokeup
thrmoughout Morble i= o metomorphic rock thotl was
ance limestone. Different somples of maorhle can
wiary in density becouse of impurities thaot were in the
limestone.

55



Differentiated Instruction

Leveled Questions

EXTRASUPPORT  Liquid A hos a density of 0.74 g/mL. Liquid
B has a density of 0.87 g/mL. If the two liquids are poured
together, which liquid will float on the other liquid? Liquid
A will float on Liguid B.

A sample of gold has a mass of 247 grams

and a volume of 13 cubic centimeters. What is the density
of gold? 19 grams per cubic centimeter
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Density and Buoyancy

The density of an object also
affects its buoyancy. Remember,
buoyvancy s the upward force of 8
liquid or gas an another object,

Float or Sink?

Consider cork and water. The
density of water is 1g/cm”. The
density of cork is 0.24 g/em” Does
cork float or sinky

An object floats when its density
is less than the density of the liquid
or gas in which it Is placed, The
density of cork is less than the
density of water. 5o cork flaats an
water. Liguids can fioat on top of
water 1o,

Can you change the density of

matter? i you add heat to air, the air
particles move maore quickly. They

spread out more, The heated air is
less densa, It rises as cooler, densar

air forces it upward.

5

& ouick check

2. What is the density of a cube with
mass of 8 g and volume of 1ocm?
A. 0B g/cm?
B. 2 g/lcm?
C. 4 glem’
@ 8 glem?

3. What should a hot-air balloonist do
1o go higher? Explain.

The baliconist should increase the

hoat of the alr in the Ballaon. Since

&

Wil tn gir has l2as mass per wit of
vzlume than coldesr air, the colde|
alr outside the balioon will force the
wirm air inside the bafloon upward

Read a Diagram )

Why does a hot-akr balloon float?

The air inside the balloon Is less

denae than the alr outside. This

hesisd ail rises a5 coolsrn, denser

gir pushes t upward
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<Quick Lab & —— & -.

Comparing Densities

See the Quick Labs i the back of the book.

Objective Observe how liguids of different densities
interact when they are poured together.

Materials transparent cup ar glass, melric
measuring cup or groduated cylinder, 100 mL water,
100 mL oll, 100 mL syrup, craft stick, crayon, dry
posta

& Possible predictions: They will mix together; they
will separate into layers.

ﬂ Be Careful!l Hove students put on saftety goggles

before pouring the liquids. Have students tilt the
cup and pour each lUguid slowly down the side, s0

that the separation of lagers is more distinct.

6 The liquids separated into layers. From top to
bottom the layers are oil, water, and syrup. Answers
will vary based on students’ predictions.

o The stick will float abowve the oil. The pasta will
floot abowve the syrup. The crayon will float above
the water and below the oil A liquid or a solid will
float abowve something that is more dense than it is.
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LA Support

Use Realia Review the word density with students. Write it on
the board and have students read it aloud. Discuss its
meaning. Provide students with samples of salt and sand. Ask

them to name each material. Then ask them which one they
think has a greater density, the salt or the sand. Help them to

find the mass and volume of each sample and calculate the
density of each material,

sentences to describe density.,

ADVANCED Students can use complete sentences to
describe density.
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EXPLAIN

cWALUATE

What is weight?

» Discuss the Main Idea

Discuss with students that mass is the amount of
matter in something and that weight is the farce of
gravity acting on that mass. Tell them that the force

of gravity on the Moon is less than it is on Earth.
Asic

How would your mass on the Moon compare with
your mass on Barth? it would be the same.

How would your weight on the Moon compare with
your weight on Earth? It would be less on the Moon
than it is on Earth.

» Develop Vocabulary

gravity Word Origin The word gravity comes
fromthe Lotin word gravitas, which means “weight
orheaviness.” Ask students to explain how weight
relates to gravity. Weight is the result of the pull of
gravity on mass,

weight Word Origin The word weight comes from the
Latin vehere; which means "to carry or bring.” Point
out that people who had to personally carry items

wiould relate these loads to their weight.
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What is weight?

Weight iz another way to measure
matter. Weight and mass may seem similar,
but they are not the same,

Mass is the amount of matler in an
object. Weight measures the amount of
gravity between an object and a planet,
such as Earth. Gravity is a force, or pull,
between all objects.

How are weight and mass related? The
force of gravity depends, in part, on an
object's mass. The more mass, the stronger
the pull of gravity. The stronger the pull of
gravity, the more an object weighs.

Unlike mass, an object's weight 15
different on other planets and on the Moon.
The pull of gravity on the Moon is about +
as strong as on Earth. So an object’s weight
onthe Moon is only -g- of its weight on Earth.

Do you weigh yoursell with a scale?
Mazs Iz measured with a balance. Weight s

measured with a scale, The mefric unit for
weight is the mewton {N).

% quick creck

4. What is the difference between a bafance
and -a secalp?

4 IFalanceE measures mass, while a stale
measUres weight, or the force ol gravily
ar mihss

ExPLAIM

#an object with @ mass of 1
kg weighs 9.8 N on Earth.
On the Moon, the same
abiect weighs just 1.6 M.

g i Tioem s i s AR T Y P B gy, (LAY P TR G o e g Bt i 0P s il
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Homework Activity

Measure Length

Remind students that although the names are different,
height and width are both measures of length. Have
students use a meterstick or tape measure to

measure the height of everyone whao lives in their home.
Then have students create a bar graph of the results.
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3 Close

Lesson Review

P Discuss the Main Idea

Have students review their answers to the questions
throughout the lesson. Address anu remaining
questions or misconceptions.

» Visual Summary

Have students summarize key points of the lesson

in the Visual Summary. The titles in each box will
help guide students to the topics they should
summarize.
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LESSON 3

Lesson Review

Visual Summary
Complete the lesson summary in your own words.

Measuring Matter FPossible answer: We use

ctandard units to measure the length, width, area,

ard volume of an object

Density HFossible answer: wWe calculate density

by dividing the mass of an object by its volume

Weight Possible answer, Weight is a measure

of the pull of gravity. We measure weight with an
| ;. |

instrument called a scale
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Think, Talk, and Write

u Vocabulary. The number af unit squares that cover a surface
descripes its

AlEd

ﬂ Problem and Solution. Describé how to find the velume of air
i your classroam,

Problem Steps Soiutian
Fingd the valume of Measure the Multiply the room’s
Air in the classroom hength, width length, width, ancl
and height of the Fetght to find the
classiocom, volume of the
Classroom

9 Critical Thinking. Why does 1 kg of foam take up more space
than 1 kg of rock?

Foam & much less dense than rocks are. It lakes a much greater volume

af foam to tave the same mass a5 a rock

u Test Prep. This property of matter changes depending on the
pull of gravity
A density € mass

B length @weigm

EATENIGINAIESRIGI What tools can you use to study matter?

Possible answer: You can use rulers, metersticks measuring cluips, batances,

and scales




Focus on Skills

Objective
B Estimate and measure mass and length.

Materials 3 rocks, gram masses, balance, metric ruler

Plan Ahead Gather encugh rocks for each small group.

EXTEND Students will first estimate and then measure
the mass and length of several rocks.

Inquiry Skill: Measure

P Learn It

B Explain to students that an object's properties

can be measured in several ways, such as length,
mass, volume, areg, and temperature.

m Discuss meagsuring tools and their uses: metric
rulers to measure length, volume, and areq;
balances to measure mass; and thermometers to
measure temperature.

B Remind students that a measurement is
expressed by a number followed by the proper

unit of measurement.

66



3uilder

2 the rock on
i st of the
i find the actusl

the rock. Record

ength

EXTEND

> Try It

0 Help students to estimate mass by telling them

that a gram is about the mass of one small
paper clip.

€} Remind students that accuracy is important

whien taking medgsurements. Have them check
their work by measuring the mass of their rocks

again.

&) Help students to estimate length by telling them
that a centimeter is about the width of the tip of
their index finger.

) Have students compare the rock’s estimated
length to its actual length.
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EXTEND

> Apply It
OStudents‘ estimates of mass and length will vary.

Most students will say that it was easier for them
to estimate length because they have had more

opportunities to measure the lengths of objects.

&) Remind students that when they are estimating,
they should consider the size and density of

the rocks.
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p Apply it

Estimate and measure the mass and length of twa mare rocks. Record this gata in
waur table,

ﬂ Laok at your data. Did you closely estimate the mass of each rock? Did you closely
estimate the langths? Which was easler for yvou to estimate—mass or length? Why?

Possible answer: No, | did not correctly estimate the mass or length of

each rock. it was easier to estimate the length than the mass.

ﬂ With practice. you can become better at estimating mass and length. Repeat the
activity using different rocks. Record your estimates and actual measurements agaln

in a table,

Rocks

Estimated Mass

Actual Mass

Estimated LBnﬁﬂ’t

Actual Lﬁr@ﬂm
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Skill Builder

B Were your estimates closer to your actual measurements 1his time?

Possible answer: Yes, because now | had a hetter idea of how

big they were and what they weighed.

ﬂ Do wou think you can now estimate the mass of a rock before you pick it
up? Try it for sevaral rocks, Then use the balance o measure the actual
mass_ What propernty or properties do some rocks have that might throw
aff your astimata?

Passible answer: Not picking up the rock makes It harder to

estimate its mass. it 1s more difficult because different rocks

have different densities
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stor Plan Your Lesson

Lesson 3 Properties of Water

Essential Question Reading Skill Classify

How can you describe the physical
properties of woter?

Objectives
¥ou will need a classify grophic
m Explain the physicol properties _ HARR
organizer,
of water

m Compare and controst the three
stotes of water,

2 FAST TRACK

Plim %Eﬁtj]ﬁﬂﬁ is short, follow the Fast Track ond use the essentiol resources.

| B L R

2 Teach 3 Close
D_Emeiop Vaﬁﬂhul&r—g Think, Talk, and Write

b | Discuss the Main Idea




ENGAGE

Lesson 3 Properties of Water

Objectives
® Explain the physical properties of water.
® Compare and contrast the three phases of water.

1 Introduce
» Assess Prior Knowledge

Have students discuss what they know about the
properties of water. Ask:

® What have you used water for today?
Possible answers: drinking water, washing hands,
bathing/showering, ice for drinks, cleaning

m Was any of the water you used a solid? A gas? A
liquid? Possible answers: solid: ice, snow; liguid:
drinking water, cleaning, showering/bathing; gas:
steam In a shower or over boiling water
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Look and Wonder

Invite students to share their responses to the Look
and Wonder statement and question:

B Why can ice keep its shape?

Write ideas on the board and note any
misconceptions that students may have. Address

these misconceptions as you teach the lesson.

EssentiallQuestion

Have students read the Essential Question. Tell
them to think about it as they read through the
lesson. Advise students that they will return to this
question at the end of the lesson.
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I.nok and Wunder \

This ice sculpture will keep its shape and volume as long as
temperatures stay below freezing. If temperatures rise above
freezing, however, the sculpture will lose its shape. Why can ice
keep its shape?

Essential QUE ﬂm How ca.n you describe the physical

properties of water?




EXPLORE

Plan Ahead Moke the ice cubes ohead of time.
U= squore containers, such as the bottom half of a
single-sorving milk carton. =o thot the ice is easy to
measure, Check thot the ice cubes will fit into eoch
container. Have areos resenyed where students can
work with woter.

Purpeose Students leam that changing containers
does not change the volume or mass of a solid or
liguid. Howewer, It con change the shope of a lguid,
but not o solid.

Struciurad brecguiny

€3 Measure Remind students thot the volume of
a cube is length = width = height, and has cubic
units such as cm™.

ﬂ Hove students find the moss of each empiy
container, then the maoss of eoch container
with the ice cube in it. Subtroct the mass of the
container from the maoss of the contalner with
the ice cube to find the mass of the ice cube.

& Measure Students should dry eoch container
before meosuring the mass ond volume of
waotar Remind studenis to subtract the mass of
the container found in step 4 from the moss of
the comtainer with water to find the moss of
the water

E Interpret Data The mass and volume for the
ice maoy hove changed-slightly due to melting,
but should not change for woter. The shape of
water should hove chonged, but not of ice.
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How does a container affect water's
properties?

Make a Prediction

What happens when you changa the shape

or size of a contaner holding water? Will the
water’s volume, mass, and shape change? Maks a
prediction,

Possible prediction; The water's volume and

shaps will change, but not the mass

Test Your Prediction

o Record your ebservations-in the table
Derdony,

wiater in bowl
. veater |n.heal-:er
IwafEr N pan
iee cube in fhowd
ice cube in
beaker
. o cube i pan

6 Measure. Calculate the volume of
thie ice cube-by measuring ts length,
width, and heighl.

« lce cubes

= fuler

balance with setl of
Masses

= 106G mL graduated

cylinder

= ol

150 mL beaker
alurminum pan

pricher of water

[C PN ST
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Inquiry Activity l

9 Measure the mass of the ice cube,

6 Place the ice cube In the three different containers, Lise your table

to record changes In volume, mass; and shape when the contalner
Is changed.

9 Measure. Repeat steps 3 and 4 with 100 milliliters of water.

Draw Conclusions

@ Interpret Data. Did any measurement change? Explaln.

Answers will vary

More

How would you abserve changes n the mass, valume, and shape of
waler vapar as it changes containers? Make a prediction and design an
experiment to testit

Answers will vary.

Open Inquiry

Will your results change if you use a liquid other than water? Explain.

Answers will vary. Accept reasonable responses.
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EXPLAIN

2 Teach
Read{and|Respond

Main ldea Ask students what they know about

the differences between water, ice, and steam.
Haove students look at the questions ot the top of

each two-poge spread. Ask students what they
think they will learn in this lesson.

Vocabulary Hove students read oloud the

vocabulary werds and note any unfamiliar terms.

Ask students to think about what the unfamiliar
terms could mean, then have them look for

definitions of those term. Compare their initial
ideas to the actual definitions and point out

similarities. Remind students that many terms
may have a commaon meaning and scientific
meaning.

Reading Skill Classify
Graphic Organizer Have [ |

students fill in a Clossify [ [

graphic organizer as they
read through the lesson. They can use the Quick
Check questions to identify each classification.
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What are some physical
properties of water?

» Discuss the Main Idea

Have students describe some physical properties
of liquid water. Help students to realize that water
is useful because of its special properties. For
example, water is in most of the foods we eat and
drink because it is cohesive and able to dissolve

other substances. Ask:

. What can you know about water from your
senses? Possible answers: It is odorless. You can

see through it. It is wet.

What food or drinks have water in them? Possible
answers: juice, soda, milk, fruit, cooked pasta,
watermelon
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What are some physical properties
of water?

Water is an amazing substance! It is used for cooking,
cleaning, heating, cooling, and drinking. Water is even
used to generate electricity. What makes water so special?

A

Underline the part of
the text that tells what
specific particles make

Water has no smell or taste. It is clear and nearly up water

colorless. But water has many unique properties. Water is
a molecule. A molecule is a particle of matter that is made
up of more than one smaller particle joined together. Water
is made of two hydrogen particles joined to one oxygen
particle. The hydrogen side of the molecule has a positive
charge. The oxygen side has a negative charge.

Water can dissolve many substances because its
charged sides are attracted to them. This property allows
it to carry minerals, nutrients, and chemicals as it moves
through soil and our bodies. This property also makes
water useful for cleaning.
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drops. This propery alsa allows water
to move through plant roots and
thmugh our blood vessels,

) ouick check
1. Complete this sentence:;
Because water can _(15solve.
substances, it can carry
minerals angd nutrients
throughout our bodies,

81

Caplllary action moves the water up

the stem ta the flower,

229
EXPLAIN



EXPLAIM

» Develop Vocabulary

molecule Word Origin Explain thaot the root of
molecule is molecula, which Is Latin for “smaoll
mass.” Amedo Avegadro first gave the word
rmalecuie a scientific meaning when he defined the
smallest possible particle of o substance.

cohesive Scientific vs. Common Use The term
cohesive is often used to refer to a group of peaople
who stick together In science, cohesive refers to
malecules of o substance sticking together in the
same way as o cohesive group of people. They
are still individuol molecules; but they will stick
together if they can.

 Use the Visuals

Refer students to the pictures. Explain thot eoch
shows o property of water Ask:

B ‘What are some substances thaot will dissolve in
water? Possible answers: soll, sugar, drink mix,
vinegar

B EFven though the insect is heavier thaon woter
it hos properties that allow it to use surface
tension to walk on water. Whot are the insect's
properties? Possible onswers: it's only o tittke bit
heaver than woter; it uses o long “foot”™ o distribute
its weight insteod of walking on its toes

B Water can carry minerals, nutrients, ond dissolved
colors. What will hoppen to the white flower if it

stays in water thaot is colored blue? Possible answer:

Copillary oction will pull the blue water up to the
flower and the flower will tum blue
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Differentiated Instruction

Leveled Activities

EXTRASUPPORT = Ask students how many drops of water
they think will fit on a coin. Hove them lay a coin on a table
and add one drop of water at a time to the top of the coin
Lsing a dropper. By adding the woter slowly and carefully,
students can use the cohesion of water to form a large
“bubble” of water on the surface of the coin.

BEIETET Give students a transparent cup with water
and two matching paperclips. Have students gently put

a paperclip into the water verticolly and watch it sink,
showing paperclips are denser than water. Then have
students attempt to lay the second paperclip flot on top
of the water. Because of surface tension, careful students
may be able to get the paperclip to float.

83



» Develop Vocabulary

water vapor Becouse all students are familiar
with water, focus on the second word in the term,

vapor. Many students may have had a humidifier
in their home. Explain that o humidifier is also

called a vaporizer because it turns liquid water
into water vapor and adds the water vapor to
the air.

How do the properties of water
depend on the state of matter?

» Discuss the Main ldea

Have students describe some phuysicol properties

of ice ond water vapor. Help students to recognize
that some of the properties of water depend on its
state, while others do not, Ask:

B What properties of water are the same in oll three
states? Possible answers: It is dleor and odoriess. The
mass of o molecule stoys the same.

B What property determines whether objects will
sink or float in liquid water? Density. Objects that
are more dense than water will sink, while objects

that are less dense than water will float
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How do the properties
of water depend on the
state of matter?

Water exists on Earth as all three
states: solid, ligquid, and gas. Waler is
the only substance to do this.

lce is solid water. It is a hard,
slippery substance. it is clear or white.
The particles of ice are close together
and have little freedom to move, lce
has a definite shape and volume, If
you move ice from one container to
anocther, its shape and volume will not
change. The mass stays the same as
well

85

Liguid water is clear and colorless,
Its particles ara close togethear, but
they can slide past each other. Liquid
water has a definite volume, but not a
definite shape. If you pour it from one
container into another, it will taka the
chape of the new container, but its
volume will nat change, Naither will s
Mass,

Water vapor is the gaseous form of
water. It is also clear and colorless. The
particles of water vapor are far apart
and move past each other easity. Water
vapor has no definite volume or shape.
If the container is changed, water vapor
expands to fill the new container. lts
rass stays the same.

| Read a Photo )

Which state of water s
most dense?

Ligiie seatzr is the most den
T+ atar is 051 oe

a8 s S

a0 g W



EXPLAIN

<Quick Lab & - o-.
Too Dense to Float?

See the Quick Labs in the back of the book.

Objective Determine if objects are more or less
dense than water.

Materials several small, waterproof objects with
varying densities, large tub of water

(2 Place each object slightly below the surface of
the water to break the surface tension. Objects that
are less dense than water will float. Objects that
are denser than water will sink. Answers will vary
based on objects used.

&) Infer Buoyancy is the upward force on an
object equal to the weight of the volume of
liquid displaced by the object. The buoyancy of

an object must be greater than the weight of the
object for it to float
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Density of Water

Water is different from other substances
because it is less dense as a solid than as a
liguid. When water freezes into ice, its particles
spread out. The volume increases, but the
mass stays the same. As a result, the density
decreases. This allows ice to float on water. If it
were not for this propenty of water, lakes would
freeze solid from the bottom up.

& ouick check

2. Which properties of water depend on
its state?

shape, volume, density
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Objects with a density greater than
water will sink. Those with a density
less than water will float,
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Use Illustrations Prepare students for the Quick Lab by
reviewing the concepts of density and buoyancy. Have
students look at the nonliving objects in the aquarium
photo and use their own words to describe which objects
are more dense than water and which are less dense.

Students can use single words and paoint to
the objects in the photo to indicate which are more dense
and which are less dense than water.

LU U Students can use simple sentences or
phrases to describe which objects are more and less
dense than water.

Students can use complete sentences
and correct grammar to describe what is depicted in the

diagram.
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EXPLAIN

What is the specific heat
of water?

» Discuss the Main Ildea

Have students recall some specific properties
of water, such as being a solvent, having high
cohesion, and existing in all three states in nature.
Remind students thot water also covers more than
70% of Earth’s surface. Students may be interested
to learn that the aoverage difference in temperature

from night to day is usually less than 10°C. On Mars,

the temperature can change over 66°C from night
to day. Ask:

® How do you think cohesion affects the amount
of energy needed to turn water into water
vapor? Possible answers; high cohesion requires
more energy to change from liguid water to
water vapar.

B How does the high specific heat of water help make
Earth livable? It stabilizes the air temperature from
day to night so that there are only small swings.

90



91

Coastal cities tend to have cooler summers and
warmer winters than similar inland citles.

& ouick check

3. How would the world be different if
water's specific heat were lower?

The temperature of earth's oceans would

vary throughout the day and be hot during

the day and cooler at night
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Homework Activity

How is water used in your home?

Have students research the way water is used in their
nome. They should analyze each use and determine what
properties of water are important for that use. Students
should record their results in a table. The first column of
the table should indicate the purpose for which the water is
being used. The second should indicate the state of water
used, and the third should indicate the properties of water
that make it useful for the purpose.




EVALUATE

sATERD

3 Close

Lesson Review

» Discuss the Main ldea

Have students review their answers to the questions
throughout the lesson. Address any remaining

guestions or misconceptions.

» Visual Summary

Have students summarize key points of the lesson

in the Visual Summary. The titles in each box will
help guide students to the topics they should
summarize.
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LESSON 3

94

Lesson Review

Visual Summary
Complete the lesson summary in your own words.

Physical Properties of Water Possible answer

Water is cohesive and can dissolve many

SUDSIANEES

Water's Density "0ssible answer The density of

water depends on its state of matter

Specific Heat of Water ' CooiDIE answer: The

specific heat of water |s very high. This means

that it resists changes in temperature

HE Brvemmany i Wen kionrmes Ran e Fincy. S an g Lo Gepr iy FTESGHA



LESSON 3

o o , Jr. "
Lesson Keview

Think, Talk, and Write

o Vocabulary. When water is in the form of a gas, it Is called

water vapor

9 Classify. Which state of water has both a definite shape and a

definite volume?
Definite Shape Definite Volume
o 1IC8

B Critical Thinking. How do the propertles of water support life
on Earth?

Possible answer: They moderate carth's temperature and transpon

nutrients throughout the human body.

Q Test Prep. Which properties of liguid water change when it is
poured from a measuring cup into a shallow pan?
A density and shape € volume only

B volume and shape ®5hnpe only

m How can you describe the physical properties of water?

Possible answer: You can describe its volume, density, mass, ability to

gdissolve other substances, and specific heat
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Focus on Skills
Objective

B |nfer conclusions after experimenting and
analyzing data gathered from an experiment and

recorded on a chart.

Materials aluminum foil, paper clips, tank of water

Plan Ahead Have paper or cloth towels available to

clean up water spills. Set out bins for used aluminum foil
50 it can be recycled.

EXTEND This activity teaches students how to infer
a conclusion using deductive reasoning based on
experimental data and observation.
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P Learn It

Explain to students that to infer is to analyze
observations or data and use this information to
draw conclusions. Provide students with additional
practice making inferences. Provide them with
severol dota sets and ask them to infer conclusions.
For example, provide o data set with the time it
takes to go from home to different places, assuming
speed is the same. Students may infer that if it takes
more time to travel 1o a place, the location is farther
away from home.

PTrylt

0'UEE aluminum foil sheets thot are approximately
30 centimeters long by 30 centimeters wide.
Because students will compare their resulis
with those of their classmates, emphasize
the importance of designing their boats

independently.

€) Depending on the size and shape of the boat,
it may hold anywhere from 50-150 large paper
clips. Other small, identical objects can be used
instead of paper clips. Encourage students to

add the paper clips one at a time, counting them
as they add them.
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Integrate Math

Calculote Density

Remind students thot an abject sinks when its density

s greater than the density of water (1,00 g/mL). Have
students use o graduoted cylinder with water to find the
volume of o paper clip and a bolance to find the moass.

Students should find the density of the poper clip by
dividing the mass by the volume.

Since the density and mass of a single paper clip are very
low, it may be easier to find the volume of 10 paper clips
using o graduated cylinder with water and the maoss of 10
paper clips with the balance, and then divide each by 10

before dividing the mass by the volume,




P Try it

m aluminum foll, paper clips,
tank of water

n Take & sheat of aluminum foll, Use

to make-a boatl Expenment with different
dasigns. Draw a picture of the bioat in the

chart behow.

a Fioat the boat Ina lange pan of water.

Place the paper chips into tha Dot
ard recorg what happens, How

rrany paper clips can e boal hodd

bedore it completely sinks? Triy'io
lfer ity thie Boat 15 sinking,

the fab

Picture | NUTIRE" Of | How did it work?
Boat 1
Boat 2
Boat 3
Boat 4
236

EXTEND
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p Apply It

Record the data and the results from two other students in your chart.

9 Now it Is time to analyze your data. Do you notice any pattern between the design of
the boal and the number of paper clips?

Answers will vary.

9 As a class, design a boat that would carry the most paper clips possible. Use a final

piece of aluminum foil to make the boat, and record how many paper clips it can hold.

Did this boat hold more paper clips than the others?

Answers will vary.

o Think about all the models you have seen. Did the ones that held more paper clips
have anything in common? What was happening as more paper clips were added to
the boat? Use your observations to infer what makes an object float. Communicate
your opinions by writing down your conclusions,

Answers will vary
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> Apply It
@) Encourage students to record dato from several

other students. Because the shape ond design
of the boat are critical to students” inferences, be

sure students occcuratety represent the boats in
their drowings.

€ Students may infer that the greater the volume
of the boat, the maore paper clips it will hold.
They may olso mention thot o boaot thot is even
ocross its top will hold more paper clips becouse
woter will not enter the boaot

€) Students may make this boat identical to the
one in their doto set thot carried the most paper
clips. Encouroge students to improve upon this
design. If the closs design does not produce a
boot that carries more paper clips, have them
analyze their design and infer how it could be
improved.

) Possible answers: In generol, the boats thot held
more paper clips had greater volume. Adding
paper clips added mass and increaosed the density
of the boat. An object floots when its weight is less
than the welght of the water it disploces, or the
density of the object is less than the density
of water.

Point out thot the woter students use to float
their boats s not moving. Ask students whaot
foctors in oddition to the amount of cargo must
be considered when designing on actuol boot.

Possible answers: The oot must be stable and
rnot flood when in turbulent woter: the sides

must be high enough above the water level that
woaves do not go into the boat.
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CHAPTER 6 Review

4

Visual Summary
Summarize each lesson in your own words,

platter can bé gescribed by its properties
Lesson 1 : : Sl

ich a5 mass, wiHume, and siate

i tar can e scuread | P E To])
Lesson 2 Malter can be measured s g standard

gnits of length, area, valume, mass, density, and

WL

Lesson 3 Water has many unigue progerties that

Aallowy it 1o beused in many gifterent ways
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Fill each blank with the best term from the list.

density molecule
gravity property
matter water vapor
mass weight
1. Anything that has mass and takes up space is _Tatter
2. The measure of gravity's pull between an object and a planet is
welght
3. The gaseous form of water Is called “@1Er Vapor
4, Color is an example of a(n) propeny of matter.
5. Tocalculate an object's S€NSILY you divide its mass by its
volume.
6. A Molecule is a particle of matter that is made up of more
than one smaller particles joined together.
7. The amount of matter making up an object is an object's
Mass
8. The pull between objects is called I @Y1




Depth of Knowledge

Level 1 Recall Level1requires memory of a fact, o definition,

or a procedure. At this level, there is only one correct answer.

Level 2 Skill/Concept Level 2 requires an explanation or
the ability to apply a skill. At this level, the answer reflects o
deep understanding of the topic.

Level 3 Strategic Reasoning Level 3 requires the use of
reasoning and analysis, including the use of evidence or
supporting information. At this level, there may be mare

than one correct answer.

Level 4 Extended Reasoning Level 4 requires the completion
of multiple steps and requires synthesis of information from
multiple sources or disciplines. At this level, the answer

demonstrates careful planning and complex reasening.
_—
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CHAPTER 6 Review

Skills and Concepts

Answer each of the following in complete sentences.

9. Main Idea and Detalls. Describe the physical properties of water.

Water |s clear and odorless. Liquid water Is also cahesive and a

good solvent

10. Measure. You want to know the area of a sheet of paper. What
would you measure? How would you calculate the area?

Use a ruler to measure the length and width of the sides of the paper

Then multiply the length by the width to find the area.

11. Critical Thinking How can two items of the same shape and
size have different densities?

They can have different masses.

12. Descriptive Writing. Describe the properties of copper

Copper is a solid and a metal. it is shiny and bendable. Copper conducts

heat. It Is usually a brownish-aorange color
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Bi,
]de

13. What are the properties of matter?

Propeties of matter include mass, volume, density, and specific heat.
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Circle the best answer for each guestion.

1. How can you measureé the velume
of the gas Inside this balloon?

r.l 'l:lf.ubrnﬂrqlz- the balloon in water
" Subtract the orginal water level
fram the naw water level

B Measure the length and width
of the Eallcon, Multiply the two
numbers.

T Empty the contents of the balloon
inta a beaker. Record the volume

DB Thewaluma eannat be messurad.

2. Study the diagram below.

size

Which of these belongs in the blank
oval?

A buoyancy
B propertes of mattet

[..E‘_:'mlumc-

D units of measuremant

3. Which unlt would be used to
measure the length of your desk?

A mebers

B grams
T

L1
[ € |eantimeters
b

D gicm’

4. The amount of gravity between an
object and a planet is

A volums,
B Iengih,

I_a_\.
(€ ) weight
D mass

5. Study the table below,

Liquid | Solid | Solid

coffes v::rater book
vapor

milk helium desk

Julce ShHE Daper

Which word s in the wrong column?

A coffes
B mik

C desk
F o™
I,]_I:I_'_,II shoe

Caperenpn. o el HEl i e
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6. Which of the following is a metric unit
of measurement?

7. An object's ability to float depends
on its
A length,
@dﬂns'rty.
C wvolume
D welght

B. The laboratory equipment baiow
Walld be used o measurs
1

@ velume

B mass.
C weight
D length.

@| T

9. Mass is the measure of the
@ amount of matter making up an
object.
B welght of an object.
C space an object takes up.
D density of an object,

10. Matter Is anything that has

mass and volume.
B mass and bubyancy.
C wvolume and buoyancy.

D weight and buoyancy.

M. Choose an item that is an example
of matter. List all the properties you
can to describe it. Describe how you
would measure each property you
listed.

Answers will vary.

12. Complete the charl below.

does not have a
gas definile shape or &.alr
vilumes

has o definile
solid Pe AL pencil
shaps a volume

has a definite
C gl valume, but no il
dafinite shape




