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Scientific Explanations
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Scientific Explanations
Q'Iheﬁlﬁ’[ﬂaa Answers to the Page Keelay Science

Thera are no right or wrong answess to these guestions. Write P'E“ﬁﬁ uﬁﬂ;‘;’;ﬂlth” dition of the
siudent-generatad questions produced during the discussion u'Fl ty :

chart and return (o hem throughow the Chapter,

e . This Nareof Scence chapler presents infgrmation about
Guiding Questions scientific Inguiry, hypothesss, observation, measurement, and
€ What a0 some things In nature of Accep! ol reesonele respamsas. Guide ofher scientific procedures, A case study, led by o team of Earth,

about tEchnetogy Ml yon wondet sTatears i rainsionm deas ang e i@, and physical scientists, shows students how these same
ahat? Mhﬁ-ﬂ'ﬂnm Samm mﬁn inquiry techniques are used in real-world science.
frctutie: Wy oo dogs chose oo

ani iR Lo Ty of LOTE S08TAEd u-l'r Throughout this book, stutents will apply nature of sckence and
btcts Hoe e @ sawlteh b o & Bt” nayiry skills and processes while performinbsasmch Labs,
MiniLabsndSkillPracticactivities, and charhadbs Az 1h
e A B s 1 oo o ey rear aides titlerd Science and Society, Careers in Sciancs;
Irtoroot, expenment, or pskan esport How Things Work, How Nature WoBmen Science,
Bnalyze case studies, ard apply ccientific concepts 1o the world
D How do you think scientists find  Arcep! ofl recsoneble seponies. around them, they gain a betier understancing of the importance
om0 Mgk UM of sclence. Completing online activities provides students with the
opportunity to explore, research, and analyze the work of scientis!
whio use these same ckills and processes in thelr daily work

Scientific Explanations
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Understanding Science

Whal Is sciencé&tience 15 the means by which we lind m.t how
nature works, H is a process. of siudying nature by collecting and
analyring the information resulting from that process

L

Y Z
Branches of Scienfbara arg fhree general figldy of sciance: [ife o . ﬂ i'_‘,i

science, Earth science. and physical science. Each branch:of
science Includes many sub-branches : - —— . -

Queslions Scienticts Shence e answered many ouesleig oo arch Frae of Bimsconducting research, scientists musé

about rature. In 2005, Tor its 125t anniversary, Stence MagaMIEagainst belng based. To avold bas, scientsts wse bling
fisted 125 top questions that still await answers: They i:}llﬂ% in which Lhe identiies of substances being tested are
How does Earth's interior work? and Whit genetic changes By il results have been obilained. Researchers alse repeat 4
us uniquely human? © test several times 1o be sure the outcome is always the same

Scentific Inguity answoarnmng questions about nature, soentiSEentific Theory and ScientificAtwory in scienco 5o
use shlls called sclentific methods, There is no single scientifistalled explanation of an event or phenomenan based on
method—rather, there is sclentific inguiry, This process |s sheaeritists” (nvestigations. & law s 8 verbal or mathematical

2 graphic image for better understanding, i statement describing a pattermn ar event in nature that is shways
1 lue A Hﬂu.?'llghl explan Mo and why an avanl occurs, but a
wd | | ' pital [t will occur

gpiific Ingilegre are many possible oulcomes (o

, Including mew technoiogy and now matorials,

3 vowever, it simply explains somathing that previously

» had nol been undersiood, adding to the store of nman
knowledge

28 Scientific Explanations
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Science Content Backgre

Measurement and Scientific Tools

Cescription and Explanativthelr investigations, scienlists
describe what they observe and then seek to explain it The
ohsenvation of nature requires a variety of tools. One tool Ihalles s
wsed by scientists is the computer, which enables researchers 14
make modeis and record and analyze (arge amounts of datd
Accuracy and PrecisBoentists seak to achieve both aoouiag
and précision in thelr observations and measurements, At /
is & description of how close a measurement is to an Acce Prin] wen ="
valup, Precision & a description of how similar n1|-_-asun.lrm,-'.' |
Lo each ather.

Fuiwigld

The International System of (Sarbntists make thelr

measurements with the International System Units, or 51 sps.tlm
&1 51 units are derved from seven Base units: meler, kllngraﬂl.

IEGHE, TIPRTR, BEHIN, TN, 811K coriam  The Progress of Reseakalihe 19705, LS. sclentists
 ewperimented with species of microalgae that produce food and
: an. during photasynthesis. Researchers began growing microalga
il droor ponas and, later, In closed comtainers called bioreactor
. _- looking fo mawimize the amount of light provided (o th
qae, (o masmize its ol production

%
Case Study: Biodiesel from Mi

The Biodiesel Revolutitne by-products of th =r Plant with Biodiesel®ion Research on microalgae
fossil fuels contribute 1o air pellution and Meues. Engineers are designing power plants connected o
global warming. One solution could he bk Ree hifles | production facilities. These power plants most often bum
lrﬂlﬂ pl-ﬂﬂlb Tl'lls would provide a |I|'I"-It|l'_":'-5 amount ol "..Dl coal, atossil |I|..H;"| I:ﬂrhun dioxide emissions from the [uq]hn&t an
Research seeks to oblan biodiesel from microalgae 5 of the fusl are piped o the biodiesel uni, whero i is used by

: microalgae for photosynthesis. The microalgae produce biadiesel,

s wihich Is harvested and used as foel.

Sciantific Explanatiol
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Strand Map
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Identifying Misconcept

Scientific Inquiry - Controlled Experiments

Find Out What Students Think : Find Out What Students Think

Students may think that... . Students may think that...

- dll experimenis follow exaclly the same method, Some: . in a controlled experiment, the sclentist condrols the resulls

students may nol understand that a colection of skills (s paStabients may not understand that in an expenment a scientist
sCientific inquiry, but that scientists may use different scidntilgablishes constants and manipulates an independent variabie
methods o stegs 0 thelr elfodts 1o enderstand events or prégdidilermiine effects on the dependent vasiable,
what might happen if certain conditions exisi :

) ) . Discussion
Discussion Define mdependent and deoendent with the students, Provide
Write the following sequence on the board or charl paped usisamples of something dependent on an independent factor,
arroaws bebween each step; Ask Mﬁa‘ﬁ:lﬁesim such as gefting 10 school on Ume. Have students suggesd

Predicks Test Hypothess Analyze Resuts Drow ! pxamples of constonts, things that do not change in regard to
Conclysions= Comimunicote Results. Write sclemtific Ingeiny getiing to school on tme. Draw the following graphic organized
over the sequendeskiihy & it impartant Lo first ask an the board or chart paper.

guestionslsking whal, when, where, who, why, and how
helps the scientist focus on whal he or she wanls to know indapendeni vai |I§|_ll— coaslantd == | denanconl varintge
What 5 a hypethessgossible explanation about an
observation thal can be tested by scientific investigation usiain that in a coatrolied exparimat, the selantist determines
Continee to help students understand the collection of SkillsErstonts. or factors in the experiment that remain the same. The
T&”“g:ﬁ'ﬁ:'{f Swnljtill" :I"":':' ilﬁ'ﬁ'ﬂ";'l;ﬁi‘?fm“m : ipdependent variable is changed by the scientist, who then
L6 PUSSINE 10 RTEUILL @ Festli 1 b abirhe Mhserves whal happens to the dependent variable.
maght be possible, but it alsa might be dif licult Ty ) want 1o determine il adding fertilizer to soil
not know what | was trying to prédrcl.draw concusmng | o el B", boan plant gibakcWhat dependent
befare | analyze rosultls’possible, bt your conclus) g =F i easubelght of a bean plitat
could be fauifipoptaln thet skills that are par of s fariatile will | manipulate or datiljeds
inquiry imive different methods, and can chang i fie pladibat constants should | estalstisnd
the experiment, the methods, andfor sequence o Howedn seads. same soil, same growing conditions for both
sciantist decides to analyze results, for example. depend; ”gmﬂﬂrwh plant & the contpitl with no fertilizer sdded
type of data obtaindkskVhat are examplos of how data dan !
be analyzedbmpare and contrast, observing patterns, | Promote Understanding
determining relationsismphasize that it is essential to - Divide students into aro Excplain that
RN AR ST AN IR L A e O SRS T2 Activity studints will design EU'.!IJ lﬂ?-ull:.'ﬂ experiment 10
" : i I aamet |
Promote Understanding | determine if offenng Iir:c poposn at In-nr.lml._games nEreases
- . cattendance, Provide charl paper and markers for-each group.
ﬁ.‘CtIUI'E}Fmr Lo the activity, place pieces of paper with
different foplcs weritten on them, such as spidef. Have students in each group determine the independent
pionts, ools, school lunch, fovonte color, and fime spent glavinganiable, dependent varkable, and constanis. Students shodld
Ve gomes in a container. Divide the class into five grogps.  create a chart noting the varables and constants.
Each group needs chart paper and markess, : 2, Each group should bralmstorm ways the experiment could be
: designed, discuss any dificulties with constants in the

1. Explain thatl each group will design an expenment ussg il : h 3

sclentific inquiry. ] experiment, and other faciors that might affect the gulcome

2. Have each group choose a topic by selecling o plece E|I rﬂfpgf;: E‘IEIIJ'I?; ?TT:;I:' ]rlfﬁirseﬁ?:;:ddﬁlﬁu;rﬂm?ﬁ:i

at rancdam from thie conldines ; At

3. Each group should write several questions about the topic
and decide on one guestion to wse for designing an =
experiment, Remind students that they will not be conducting
the experiment, so they are not limited by time, materdats, or
Bguipmeant. :

&, Have each group share its experiment and expéain how
scientific inquiry was used in the experiment's design.!

Scientdic ExplanaticdD
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4, Have students buld class definitions for absenation and
ﬁ Essential Questions frpothesis. Students should record these definitons in their |

Aftoer this lesson, students should understand the Essentlalsclence Joumals
Cuestlons and be able o answar thom. Have studants wirile

each guestion in their mteractive notebooks. Revisit each

question as you cover its relevant contant

-] Vocabulary
Discussing a Commaon Misperception
1. Wiile the terms observotion and hyoothesis on the board,

2. Ask What do you think of when you hear the words
observation and hypothdiiston! responses will vary
Many students wiltl connect these words fo science. They
may bellsve that moking ohservations and hypotheses it
samething imited to scientists during experiments.

2, Tell swudents that. in reality, we all gdo and expenence
science every day. Discuss examples of everyday sclence,
obserations, and hypotheses, such as:

« Cookies are burnad

- Copper |5 tamished.

= Hall forms and talls down o Earth
= Ice is slippeny

Chapter 1
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Branches of Science
There are thrae main fields of science: life science, Earth science, m

and physical science.

Life Science

Life science is the study of all lving things. Use the guestions
eelonw 10 See what students already kisow about this field

Guiding Questions
T Wha s anather rame lee lile soente®: oo covlar Bealagy

D What kind of inleractions mighl Biiudents shoeld conclude ol o
anuatic exologist be SCAIILT i Ehipying e i tions of the
W AR Wty RS Gr T
ANy sed Me pRinnem

D> What nre examples of living thngsTShconts stosld crdeysiomd that i,
wﬁmmmwmm
Wy ITRIH

Earth Science

Earth scientists study our planet’s landforms, rocks, salis. and
intarioe, Astranomy s also pan of Earth schenca
Guiding QGuestions

ﬂmnmdh:mw:-ﬂ-mwmmmﬂmm

I What othes parts of Earf con yod T acaen o @
ik of That would legically be parboni mu‘:ym

of Esrih siience?
Physical Science

The two main fields of physical science are ;ﬂiﬁ:gnd che

Gulding Questions

b, whal do plysicised oy ifvid Sl tins. of meolne oo
J’::'numm rﬂnﬂm

mﬁuuiﬂﬂmmm:llmm; mmrg.mlm
chemistry and other sciendos mﬂqmm &uﬂmmmunm
mmmmd e pvodogy o chemdsin,

Waord Origin

biology

Read aloud the dervation of the word binlogy and then ask the
Tallcwing cuissticon

A5k What are seme other schences with names that end in -ology®

Accept all reasonable responses. Answers may Inchuder roodogy, gealogy.
anthropoiogy, enfomaingy, srchoesiogy. melBormiogy, and pspeinsomy

E» On Level @ Approachinkgevel @ Beyond Leved Lesson Llndersianding Science &
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Scientific Inquiry Visual Literacy: Figure 2

Point out 10 students that there is no single scientific methogHave students study the flowcHigune 31 shows a possible
Rather, there is scientific inquiry. Scientists ask questicns abdquence of steps involved in formulating and testing a hypathes

natura and decide on mathods that will heip them find answers to

@aACh o
Ask Questions
Hypothesize

A properly framed question i one of the first steps N scontbfic

fnguiry. The next step inan inguiry is the formation of 3 hypothesice

T= Repaat
“o Hribkang o v - several
o o fac dormko times to
“a e v gt confirm

Guiding Questions Ask Questions Test Hypothesis

What = scientiic mguing™ Eeieniiie - = Make = Design an exparimgnt
> sal of skify r:-muﬂmw‘ observations | « Make a model l
quettions o & fost idieos cbout fhe = Stale a w“ﬂ = Gather and evalua
LN Wrg i ovigence

problem
=« Gather

& What iz a hypathsesiz? i ix d posible axpiomalion abeat an information ohservations

« Collect datairecorch

odEErVIRARn thit Co e fesied oy
scoantie ienedioatrn

¥ How might a hypoihesks be lesediesoning ood comploting o8 eapevisen
. nnhugrmﬂﬂ_gqﬂmuguﬂ
SRR eadanis, Doseimg dofn ot

L. Modify/Revise

Hypothesis

Ask: What hapgpens if a hypothesis is not supportes® moaify
your hypothesfs ond repeaf the sclentific inqQuiry process.

& Chaptier 1
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Enpage Expunen Explain Elmbarate Evaluate

Design an Experiment and Make a Prediction Differentiated Instruction

Share with students that, after developing a hypothesis, they-can
design an expefiment and make a prediction. The outcoms af th-ﬂ Writing Hypothesisl students (o look for clues
axpariment will either suppo the hypathasis or cast doubts on itsabout what factors can affect plant growth. Have them

validity. dhown all the possible factors: wabter, wiseding. fertilizer.
Then, write hypotheses by incorparating each factor ing
Guiding Questions i-then statement. For examples, *If | give a plant mors w
I3 How does n peedction difte fram a4 hypathesis i o possibie eaplanalion then it will grow taller.”
Rypothadst ey i s et € The Flow of Scientific Ingtfirye groups create
about what will Aanpen next in o ihustrations of methods of scemific inguiry 1o include
sedquente of eveniy neaﬂngﬁ from the lesson. Then, g:ru*E this scanausixy
e inte a room and try to furn on the lights. They don't con
ﬂﬂmﬂﬂﬂﬂmwmﬁfﬁmhjw on. Have students draw and label beneath each beadis
mmaking coiruwiations. o oiier e eses how they try to soclve this problem,
The Research Hypothesis mg Teacher Toolb RN TTTTEIRTII TP ITTIT
A reasarch hypothesis can help studonts design on experimant

make o predictidsk: What should be included in o research Teacher Demo
hypothesishe origingl hypothesls, @ method for testing i, ond o Observation o InferenBadiev with students the

prediction that supparts the hypathesis definition of observotion as “the act of watching somett
| r ion and recording what oocurs.” Inference is defined a5 "o
EE:II:;‘:"I:“I?::; “E' ufsﬂltl..-.w Conclusions / logical conclusion based on avaliable Information or

evidence,” Display a whaole red apple to the class, Ask

Discuss with students that. after testing the hypothesis, a sclentiststydents to classily lhese statements as observations
analyaes the data fram the inguirkas. From thal gngalysis, a coiey

drawe conclusions about the validity of the afBg | hypothgs ot
Ecigntiztis then communicate thelr esuls wit l"'

Guiding Questions

it & aciomtist's hesis predicty albg cosnbst
amm:ﬁ.lﬂ Eﬂﬂm -.n:-rm:-rl et

e apple |s edible,

2 Thers are soeds inside the apoio.
atemeant 1is an abservation—It can be seen Statems
and 3 are inferences made fram pror knowledge of ap

oubcome dues nod occur, st shoubady wih peert o B tho seionli Could statement 3 become an cbservation? Cut tha ap
tha scienlist da? ST TR Hﬂdinﬂ Strat
€3 What is an inference? Arinfevoice i o bogical conchision boved Sclentific Inguihy thelr Science Journals, ask studsnts
oif vaidladle FRt TG di SwaBnce write down a difficull problem that they have recently
e T e 1o sofve in everyday e, Have studems compare and
ate yorme exemples B TN ACACRCE JORT a3, ek i contrast the process of a scientific Investigation with i
ACientist CAN CommumCate mmrmﬁfm“ﬂmﬂ:;%m process they used to try to solve the problem. Swuden|

should ask themzehves:
= Did | narow down my problem to a question, making

Hypothesis observations and gathering information? (Ask Quest
supported = Oid | think of a possible solution and predict an oubcy
(Hypothesize and Predict)
t ) .tJ + Did | try the sclution? (Test Hypothesis)
Communic = Did the solution work? (Analyze Results)
Analyee Diraw Results » Did | figure ouwt why the solution warked or failed? (D
- Graph results| | Conclusiong |~ Jmnﬁfmﬁ Canclusions)
—p - Clacsity - Infet | Speakat | « Did | let others know that the problem was salved or
tn:llcluan;ﬂ:nnn + Reasoning ko (Communicate Results)
calculations WEIE’E"':EE
- - a
LhBet pris A information on
e | e
o [T = DHher ways
v |k b exchanging
B T ooy | | Hypoihesis information
" —f——H— A not supporteft
Tt
E» On Level @@ Approachinkevel €@ Beyond Level Lesson LUnderstanding Science 7

Scanned by CamScanner



.rlﬂ:l:'.l'.'l'_." Resula of Scientific Inguiry Screntthic Th{--n-r-,l and Scientific Law

1 i bk emral 1 o i b Is ) el 1w E

il g ol e 1 e = E] 1Raes
ail L F i S (61 i i R TR TR [T Y

T 1an Dowadl po diwn bk

ol pewilimsdhes il owaiigie

Technolagy

P G Tl = ding @ wwipley o Gier

s They eeve] i
sl w1l i I " TR .
i iyl el @il i IS L
 hiwmam i [l rell Lhinay il iy = = L
st i .
1 b It remy ili # HLLls LI
[} I 111 ] | § Mplnnk (B e N d e
wise m s dmpreed T vl ey wal

1 o
i s b gkt i ol regeeea i )| an oepavien w deewerel i

] P o N I
Yirreriy famAa iv |y e o )eem wrwn] by g v
N Blatarinly wii di abe ipreesiri o LR RIS =T 1] [T T LB AL

Perar iy bl

Brew il i ol 10 o i e e iy b sl ik e

w1 g b e fare dpa Wit & ™ ] i "
- [ Iivw wdiw sl Lhun abs worm |6 el e el :_l"__ (L
] iraha nyw rilaimn Tvn swample 1l byw off coves
i ikt ool Aida Taad 1lam nureiale will 1s ks s
wicnp Wit ak Ty gl v mm Ths scwndio b does ) I
I diE w rrure ol thi b s i
: s 1 s patide e La 1 L
|
1 Talshw 1 G prijandiveg Slmrttls Flieay sl Soberii i L
1

Tarmet Fi1 Ty T o e il

Foasitie Eapianaticns i & it ey i R iRl LT T — 14

Bhay for=is, dorerpld wTep il ol s mivam '] " A1% (v el 415 Fra) e i i s e

R LTL ATiG TR AT R T T | |
U b gt VO o Bl b iy e wunl '-m'b-

nacajid. wly

Telwt A dt Al T

i un b o pherea!
-, i FLUIR 12 Emiohs b Tl waa o s 1 TLe] s ey i
" o b ) B D, demd il

i G POUE AL D
Vi L ] ey, nH o @ i

e warepegh NERSE A vty by pesecan g |
P P i WipRoeE P il steke i
irer i p o I i

Lomar Ulnwsvma b T 8

Results of Scientific Inquiry ] i planations
Scigntific findings can lead to answers io long-standing m..:_.g‘.in;imillil incuEny can answer imporianl guestons, Such questions can be |
They alsa can result in practical applications. Imited, and specilic 1o a4 particutar tirme and place, such as “Who commit|
: thes crime ™" In most cases, scientists’ questions are of 4 more general
Guiding Questions mature, such as “What factors are causing global winmming®*
[ &l ] m;;ﬂ?l'l jou engage in schentific I:Ii:‘ﬂ.i\:;.rinlh wl LRSI e e Gl.lldil‘lg Questians
&% What questions e asksd anc W P W T liven ! I R
Moy Concepl Chellllal arethe  mew Mecimalogy, mew mimeviaf, o anweiedd in many scientilic

resully o scienlific |RveshgalBons? poasive soiinginas of noform rvirifigatiora?
eyt eg e taaiitat o]

: I Wt iz an sxnmiple af & deinlifie Ansaors il vory, b0 shiwd show ow
Techn n[ugyf” ew Materials m'iihnrrhirm: that led 10 posalble wadersimdng of e paeEe 0f st
A : : eaplanation? oy
Mew technologies and materials often resull from scientific research = e

Guiding Quastions

% Whal is technoisgy™ Fischmdkny o M piosical wie of
woenfile kmaaiedige, expecaly for
ke o Commackal ese

% What |= aa esample of o nees mabeds s e sy, ot shouhd staw m
that ‘has rosulled Iram sosaniElic  enctoantancny oo how o Aoy matenm . oon
irvestagatienT e et o potoie

8 Chapter 1
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Elmboraie Evaluate

Explnﬁ

Enqi—gn. Explain

Scientific Theory and Scientific Laws
Scientific investigatians can lead ta the formulation of theonas a
laws, Use the guesions below 1o help students contrast thearles
and laws.

Guiding Guestions
% What is & sceenlific ey ?

If 5 @ empiangtion of aosenalions &
Sver Bosed on inowinape povmed from

My odaErvodion md Avesbpabons

E% Whal (s one ecample of 5 scieatifiedrcepd off regeanniie rogpomey. The ool
theoary? thecry siotes oy aff fvmy hisgs gre
oo o Cpils

D% Do you think 'y possibale to prove 8o, 0 sceafiie fheany co8 | e Mo
aciendific thagay i trua? bwvjevadd off glowlst. bt B o b dggoved
Howweey, If o feihed Iheniy odeguolnly
CaEiiing ShLaraTALG OF VeV el 2
10 eksareved, I 5 eCreien o e
0% Wil dons & scinntifie low da? 11 ripg rns g pesthoen ar even @ e
IO A s B

Somaie prraort ol Lme af
COTESNWITRT OF PROEE QU A CorT
undarafoed oo faat e Son wall ine
SR [T

2% What i oo exampla ol a
SCHC lwi

Hows dio scientific Beories and
scimndifc laws compara!

A POy GBI S o ) O
aartiidr e QLo LitAGN smL
Inot it Wil OCCoe. F.

Visual Literacy: Comparing Scienti
Scientific Law
Hove students rovifable 17 hen ootormine o they R
assim#ated the infarmatkon prasented by discussmng the following
guaslions.

anng Sclentific Theory an

Table 1: Cumtp

o) eacher Tool: SEREER

Differentiated Instruction
b Retracing the Stepmve student pariners wille sach

step of the sclentific inguiny process on a separate nde

card, Have them form a sequence using al of 1the carcs

Mext, have them form a new Sequence using Some ar

the cords. Ask students to describe each seguence n t

N Woras

I Application of Scientific Inguirye student groups

make poster reports an a technologhcal advancd ar & ne
miaterial that resufted from sclentific inguiny. In their rep
students should identify the practical gquestion research
were irying Lo answer. They should include any rélevan
steps af sclentific inguiny, Have them preseant thelr finck
1o the class,

Teacher Demo
Cell Theory EvidenBemonstrate how evidence can be
gathered to praove the cell heory,
1. Scrape a toothplck against the Inside of your cheek, 1
across a clean microscope slide
2.Add a drop of stain Lo the slide. Place a cover shp o
slide and put the slide on the microscope stage
Use the microscope to allow students o observe
& cells, Project the image for the class,
Explain that sampies 1aken from sveny human wnu!:ﬂl
contain cells. This s tha basis of the call theony, |

Real-World Science

Thinking Like a Scienfistourage students to pose- |
fguastions abaut the warlel they see—for axampla, "Hix
bircs fly?” Student quastions have probably alceady by
answerad. However, they will be thinking like scientist
asking questions, Have students bralnstarm questions

Scientific Law design basic Invastigations to detarming answers
Scientific Theary Scientific Law
& sopsfriic thaary @ hited oo repested | SOt laws are obeerernam of milar evegis Tha
e ey Eay aul soamiiby UTe@ A ATet s, Tl Thoe e DrleTassll | Eedl iy
H rewy (rfmaton ':E'l.'= rid wnppenr] B AapgEnitie N orew il 00 nim oo e e e by
thoery, Inp Ty il Ba mrkfes o | L e

A soepeniic i

AP NAfificns

5
Ty SIS 0 Ol lﬂl’i SCHETHDRD S LLANE TN i |."'.'1||g il l'|-;|
-
thae A sosmhSr by o6 tsad o one Wl -SPoparies
PHEEBESES Tl SR Tt 3 et Wb Do L
e

A spexthc theany asudlty & MoK CZEN
1 SEEHEE e and migiTl ©oatn many
PG hypoibeassy

——

Loy Compae and Say Compare and Say:Compare and
contrast how contrast how sciemidic | comrasl the compexty
sceeniific theories theories and laws might of scientific theory o
and soentific lows be rejectedd saentific | sciontific bnwl Beory
are conpecied o theary might be rejected | i cvunlfly mone
obsenvationsl # pew information coumiex fmn o o
screnbific theary fs dossn't sapport if. A This & because masi
besed oo scrantific low might e ifreeries Cotimn mmy
abservrtions. A rejected i new bypolhieses, while iows
scrembifc ke 5 o infermation daesn't psinadly contair ame
aboorvrion feliowy . hypathesis

&y On Level @ Aporoachingeve! £ Beyond Level

Lesson Llinderstanding Science 9
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Evnhaationg Scientific Evidance
e rpwpmer ¢ skill on aceTeil ompety Bt Thinkng
b b RE TR b TS S B R ]
sy g e gewn i ek g i pin e uee s pup
i debei Uy Lo g i s g i dia i e eam i sl
S D e il il 1 i PR fu g idbrmige

L] i L rretdien. el Dl madiaoaoE e bbb
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Skﬂ:vddmﬂ in Media / Evaluating Scientific
Evidence

Scinmn canmol Anawar il Quetzicns,

Vil WUETE (T 1T AR ik LEE | da e L
whirkdl P EE e W N o widld quisdloil
Far cemied simoe daflomibe e pllhgdimd e .
i i peesied il oydidian daliie, Sl siel livlE
b i il bR e ok ), i e i
FAGET 1@ 1P 18 (i e A Sl R ks 1

HSatety in Sciente
v b inblss aniwi sy prewedimes shen ey coadie
grime T v Unskl nlss umy pordlss 51 o
i iripeiniieals Nim dliwin) e dppnipELie sk ne
arll Haiwm b gann v feers ireneee Slog s aler
1 T g e el el atack nul sl ieee cie esaing
wdety pyrilii Masl s dleiei s f adluadleady s @i
ot Sl FiaBed & il bk @ Uik ool
Evemy ey lel e mpsenaee. sles cang by ¢ |.q|m
dutmy imretigdeem  Snleils il be teaes] prepers i
inmy e darnikl sl s b i o desi ihs pEa = .':':__'r::‘“‘" ¥
ke s b i ol e semwt) Arne can e i@ i
b i rwenit h

oty

Lmmar Ul v uliwg Tismns A

Science cannot answer all questions.
Safety in Science

it 5 important to evaluate information presented. It pays 1o be skeptiBdefly discuss with students why topics are lestable by scence, Satety
aboul rews, especislly because [he media often reports storfies 1o eaeiecautions are important in many kinds of scientific investigations.
their readers. For research 1o be valid, i must be conducied in such Bwimsiom some potentially dangerous situstions and reviesy the

that the wwestigator's personal Hases do nol ifluence resulls.

Guiding Guestions

% Whad I critical thinking ! ¥ & covmypasing nlgm mirbaaY koo
il vt ok o HETHH
&
uﬂ'lmeru-rmnmm e

mm:MI A Biwdl vkl i fe present ves
& bias in o scien iR el o by o

poor forrmedon of bypofesi, lack of
WITCRRIRITRS (RAOLT 112 KAy
especiotion of costlmn
ol dp-gmitgiain o fedadfy il gt r)
eupypart ol
D Cliical triaks of now drug ace almostie: e ivesiigators nor the
“doublo-blind” shedies, i b Stidly Ao i &
dopou ik is meant by thal te clug and ebe 5 giteg O
o INSTiT S o
10 Chapter 1

appropriate procedures

Academic Vocabulary
ethics
Use cauticn when discussing ethical freatment of animals as
stucents may feel strongly, glving rise io debate and passible hu
feelings.
Guiding Guestions
=5 'H'I'ITHI'H! equpment i essentiaboiey foogies. wmﬂnml‘eﬂ:e
HHHlﬁ' H-I'rl-ﬂ'ﬂ:l anear seumie
exfinguistien, Jr BiekeL eyeweas

When are ethical guidelines most ave ! oo requlied L fessash
anlnrqﬁmﬂ? ' mm”wm_

ﬂ nen guestions about par el Thoy o pevso el ognion. For insfonce,
mnmiﬂm el pelsnmine whiclr calr 5

h:rmdmm vty Codor maference i sulsctae
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Visual Summary

Concepts and eoms are easier o remember when they ae
associated with an imagek: To which key concept does each
image relate?

WL

Arswer may vary, The imformatbon neaded to complete this g
arganizer can be found in the following sections
» Branches of Science

« Sclentific Inguiry
» Hesulls of Scientific Inguiry

s Scientific Theory and Scientific Laws
Use Vocabulary

Ling W uiadang

i Empleldw polinsemdsp booeoes
gt rarinis. o] hyjpetiome

IntEpre EiEphice

B Do il cipaliie i ke i one
[0S PO PR SR T TR g =10 SR
Vivsd fu ire o Dicjueilesion imidg = driiiili
ST

o

I, Liww e wrrmireleg = eE e bu

il wEnET e I rETpEs C. _,:"'} _-L"._. o
ST
3, Cospibrrres ool preioen Criticsl Thdnking

k5 e o 18 ek pregelke
liilbrii adir dimtirs Fan i il o
il mp el L el svideat
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B Dascrileeny md b coammbes o ihie
yemaalrn o sumyuiE RS

IT NGV W TP A ssliee
= wirhits el dlisre
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—an

A An inference 5 o logical conclusion based on available
information o evidence. & prediction 5 o statement of what «
happen next n a sequence of DK 1

4. Both are decision-making skills. An inference is a logical
conclusion Based on available infarmation or evidence. Criticd
thinking = comparing what you know o be trus with mew
ifarmation and determining if the new mformation is true,

ragre 1

Understand Key Concepts

5 Abies DOK 1

6. Sample answers: artificial imtrs. vaccines, phamaceutical
drugs, alrplanes, spacecraft, synthetic textiles and the
discowery of all the plansts and thesr G2

T. & scientist can use a bind sbudy, sampling, and repelition and
net allow prior knowledge o influence the interpretation of tes

1, An observation in nature cften leads 1o a lestable hypothesisesuli=DOK 1
thot explaims how or why thie observation odiiéet
L. Bample answer: The new video game has the latest, most Interpret Graphics
amazing technology. The change of season is an example Bidesign an experiment, make a model, gather and evaluate
scientific law in action. One basic scientific theory s that all evidence, and collect data/ record obsertebi-R
lwing things are made up of K 2

i Chapter 1
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... FEngage Explore Explain Elaborate Eusiaw

El'iﬂ'l:al Thiﬂkil'lg o r{-.].;:hr'_-.' Tl}:l“_'r-_ LRI S I T R R R R R

8. Sample answers might Include: People might not understand ks R
thve process of scientific Inguiry; they might think & common
theory is supponed by vabo evidence, @wen thougn in reality | m Blind Stubgnduct your own bilind study, Us
it nal, They also might beleve common theanes becauses, o hree H"Etlr::{’;E tﬂﬂ;n‘u:m ftem, W‘T_'h as P:‘iﬂmng-
personal reasons, they want 1o believe in what the theory s popearn, colored pencils, or tissues. Have students

saying DOK 3 appropriately test the samples without knawing the na
and price of @ach one. Then repeal the study with new

10, Sampie answers mighl inchaEeTide which inyastgation samples whose identities are known to the students.
5 vinlid, you use critical thinking skills 1o examine the Compare the outcome of the two tests, Did blas play
information you are givea dhould be skeptical of in students’ selections? Try repeating this test with a pi

imvestigations that show signs of binshiduld examine the with the brand names and prices switched around in tt

investigations for coract use of the skills of scientific INGuiry non-blind part of the test Will students say they peefer

and laboratory proceduleK 3 of the cheaper brands if they think it's actually the prer
bramd?

Reading

Journblve students use learming [ournals, A
sludenis io divide ¢ach page into three columns, In th
calumn, record neadings Trom the text, in the middle
column, inciude summary notes. In the right column, b
them include page numbers of text and (llusirations th
helped them understand a concept, Continue the jour
throughout the course,

=8 Oin Level s Approachirigevel {8 Bayond Level Lesson LUnderstanding Science 13
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ﬂ Essential Questions

After this lesson, studenis should undérstand the Essential

Questions and be able o answer them, Have students wri
each question in their interactive notebooks. Revisit each
question a5 you cover ifs relevant content

Vocabulary
& Using Ward Origins
1. Write accurocy and precision on the board or chart pap
Toss a wad of paper al 8 wastebasket. Explain that if yo

&l Baan Lireis and Profaes

Db eebieias el wemy slien aesanl 15 wirbe i gl
R i et 8] e i el o laRbeste. A0 W iERL d et
Tk e B ijid 1 b i [ gy M ehdiaide 1ljn laas
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Description and Explanation

Present the vocshulary wards description and explonation, Direc
sludent attentionfigure &nd read tha caption amphasang the
Yo vacabulary wonds. Have students read the two paragraphs.

The International System of Units

Explain the term infermafional. Then have students read the
paragraph. Guide thelr understanding by asking the fallowing
questions.

ding Questions

the wastebasket, your 1055 will be accurate, Toss a secorE Whati 517 & ormed elermbong s far

wiad of paper at the wastebaske! Explain that f bolh pa
fell nexi o sach other on the floor the tosses would be
precise, though not accurate, because the wads of pa

HErs SR MET

ow does having an inieenabional ey o e 00 some e of
m &l units sedlisy mmeasunament, whlh makes shareg

close [ooeach other, IF both fell in the wastebaskel the [Dssesmmunicale 7 SEVETI BT PO

would have both precision and accurocy.,

2. Ask: Why are scientists concerned about atoe
need repeogted results thot are on keigeHow can the
results of an sxperiment be procise but not accurate?
Resuis can be precise bul Aol occurole wihes thaey ore
consistent, bul nod “on fovger”

3.In this chapter studants will leam aboutl methods and to
scientists use 10 measwe accurately and precisely,

14 Chapter 1
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Sl Base Units and Prefixes
Discuss the value of having an international system of units M

Guiding Guestions

8 Whal leom B imsed b describe the e
scinntific moasuiemaent af eagiht

&% What do the seven base uls iNvinace, Mepe, ool e pbysionl
mesaire? properkivg of ahicls ong subsiongiy

D% How do prefices change the value oftwy coyrssienity S o meose o o
bt urag? froriiow of @ Evaar anit

Visual Literacyafles 2 and 3

Have students read the lirst paragraph, then direcTablerio

Sl Base Unillead through the st and comment on how sach ol
these units is used by scientists internationally, Prowide screniific
tools used to measute each property—metric niler, meterstichk,
tnple-beam or clecirani< balancd, stopwatch oF clock with second
hand, ammeter, thermamatens, aquation g02=-10 , lght mater
and standard candls

Table 2 S| Base Units

Guantity Measured Linit {symbel) Y [
Langst mete [

Mg w (el

Tine secondny

BacTic curnng T T

Tt i i! | e Eatur (1)

TERRAILE AT e (e

Legm ey CArgeia jod)

Some students may not have had experience with base units thal
have prefises added to them, Write the fallowing terms on the
banrd: meter, kiomeler, hectomelar, millimetes, micromstes
Rediract studemts’ attentiNahle 3.

Ll Suppose you are comparing elephants and hippas. 'i'HI
base unitmight you use to make meas

Table 2 Prefixes

Prefix Meaning ong Kiogroms
[TEREW T 100w 0K
Kile- (W Lo00 fnlo Suppose you are cbsarving the spead of 3 mouse md
Hects: 84 00 across a table. What 51 base urit might you use to measur
- thisTseconds
[ T 0
gasi i I
Do, i) il fim
Caniti- o.01 [1T0m
M- = [.000 (8100
Mz () 0000 D01 FIALD00, 000
fslc Suppost you ame investigoting how sunlight and heat affect

photosynthesis in a plant. What 51 base uniis might you use to
measure thisfesnn ord concelo
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Precision and Accuru.cy Direct studen attenticlable &ind read the caption. Discuss
the dala in the table and retnlorce the diference between accurd

Visual Literacy: Figure 6 data, precise data, and data that is both accurate and precise.

Hawve students answer the following questions and then pr
examples of thelr own for results that are accurate, prwisq‘?ﬁﬂﬁ‘ﬂ Questions

accurate and precise
Precise but Accurate

8 How can
Studeni

Kry Concept Chellmy do aocuracy Accuresy A iies faw iose o

wnd precision differ? AEALETEET (3 A O (e CEming poiae,
Wil precisio s o Closy
megTEmBnlE OF i ench alfmr,

el Ehe datn rales

By Al i @ comsisferily Ac i
shown in Table 4 is precsstne wiue

Hot accurate

8 What would data ook ke i # were T walues wowld be clogo boooch offier
bobn acouraie and preciseT W voine onr chose fo me acreEed walse

Bk IF the i ta
umnﬂth]
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Engagw Expinme Explain _Elaborate Evaluate

Measurement and Uncertainty Differentiated Instruction

Look at a clock and make a general statement about time, such nh

the betl will ring soon Discuss when the bell will ring based on Precision and Accurdéyprking in small groups, use
what you said, Discuss whether the tima you mentioned, soon, cad?Pe (o construct a target on the fioor. Be creative. Han
be measured. Have students provide suggestions for measuring StUdents toss 5 wads of paper onto the target from a <

Py ; and both accuracy and precision,
gy ﬂ_uesl S D Significant Digiive students the following
L] AR APIRIL . PR M .o o k. o e examples: a school with a student population of 1500;
o w*%u nﬂpu&ulnﬂnn of 150,000; o :-uunt}_lr-_.' with & pﬂ:}umu
; 15 000, Ask them o determine the number
hHWIMIMﬂH‘H‘I M medal tThent A P ond J

- mmuhmlhm ta bo ;-.rum significant digits n each example and to state which ru
preche and accurate? they used 10 make thelr determinations, (lwao; rukes 1 a
Ask them to explain how each of these numbsers can b

W% Horw can i ook bee precis, But mobd cloci M o fost ov vow gives {
bk st innsr gl Y ::llfnf same number of significant digits, yet represent vo
b Decopse Me Bise & incoenact, it Js mol erent quantities. [The numbers reflect the degree o
merim precision with which you can measure each populatios

example, the population of a city might be known 1o Th
nearest thousand, while the population ot a country mi

Science Use v. Common Use be known only fo the nearest million )
Dightal
sk Do you preter 10 use a digital clock or an analaiy shesk? (@} Teacher Toolb SEEEE e EE SR EEEEE
will vizry,
Math Activity

Aak How many digits do you have on one foot or ofischand?

gnificant Digits the following activity 10 help
dents gain a better undarstanding of significant dig
Frepare the follewing numerals on the board or chas
paper; 4,05, 770.032. 0025. Discuss which numbers
slignificant

JPrepare g sares of numearals written on chart paper.

5 3.Underline each number that is a significant digit.
room. Discuss the difference between an eslimale and precision, 4. Cover each numeral with & Sticky nale cantaining thy

Ask which would be best when ordering new canpet |
Direct attention to Table 5, read through the rdes for determining iﬁ'ﬁ:‘mﬂm t: m .:'ﬂﬁﬂugﬁlﬁ megémmﬂ“ which

gigits on each

Significant Digits g
Remind studerts that the word significont means ':..r. !
essential. Direct attontioPigore 18nd read 1h *-.'. h
students estimate the distance from one walbi.ams

significant digits, and discuss the questions numerals are significant. Remove note to check ansy
Guiding Questions 6. Ask students to write three numerals each containin
ng ) decimal point. Students should deslgn an answer
3 Why shauld you use WWWW#W el identify the significant digits for each numeral. C
o understanding and correct applcation. Students mig

@D How iy sigrificant digits Sovs Nk ol nonsers numbees e sipaifa ond exchange numerals for added practce.

e & G e 20r6s belwoon nonnena digly ore
EvwAcont

A Wity ks it Empastant io congider all. o be os Gocovote OF possitle
Feut raikers when determining

significant digts?

Significant Digits
Explain to students that they will be determining significant digits.

Practice

Agk stucents o compiete the prociice fosk, The answers ore:
2.02—3 significant digits; 0.0057—2 significant digits;
15002 signiflicant aigits: 0.500—23 sigmificant digits

& On Level @ Approachinkgvel 3 Beyond Level Lesson 1. easurement and ScienisidsT TF
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Scientificdbls Thermometer

Science Journal/Balances Alter discussing the following questions, brainstarm with student|
Have sludenis read each paragraph. Use the following l.|u|;-'.5.11IEI|1IE1d stiusbions when they might Lse ihermometers

o help students understand the purpose and use of each '-‘-"éuil:ll-ng Cuostions
Guiding Questions 1% W diset @ thinmormeter miaserelie fomoe e of s

G What e the purpose of 8 soience o recond dors, alsevtans, ol odfes

i Qe nih i QisD dr MACCLTOIT
\oarnat? puiisooluby i sk 3 Why should @ thermomneler neser bk might dreake IF might ghae o maccurore

usexd o4 & slirmg od? IR

&0 Why iy it mporiant 10 beep B stleaoms ove o oeal, oviesaiied, crmy Wil

L Whest sado veautions should youangle U corpfuly ong oo mod dpi i} rod
jemiral? OO DUS, AT DO Feooas o o @ bt ! i 3

P B e take whon kandling a glass aff fhe dniwe imey it info fxal
MDCEAITES. QUERN0NT (Vg fEmdits Theemsmeten T sbEloncEs Wil Sove 5o you dlen T gef
Buviredd JefRoeT &0 I MO T I
&% What = lhe porpose of @ balance? o memser b woss of olsec ks fhermomeipor brogks

W 'Why i it rpoctant bo casefully phatsn M odyel o oo drsnne cola e os
objocis on a balance? possdey gonmmgng A pociting and
ooC Dy o ihe Sawae
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Engage Explore  Espian | Elaborate Evaluate

Glassware Differentiated Instruction

Show students exampies ol glassware, such as flasks, beakers, s ] )
petn dishes, est ubes, and graduated cytinders. Discuss the foi- &P Safety FirsDivide the class into student pairs. Usin:

lowing questions paper and markers, have students determine one sale
rule for one scientific 1ool. Students should use thair ry
Guiding Guestions create a Safety First! cartoan. Display the caftoons aro
5 What e graduatod cylngers used e vl of imuids the room.
W 3 Sclentificdbls Pair up students and have them write
5% What unit s used bor measuring  eawy Afes oo millitiprs Divide the clags Into small groups. Have sach group di
wirliimd? B game using index cards. For examples, some groups |
design a card game, in which the name of the tool is w
G What bs the puxposs of inbocrtery: io okl powr. heat, and meesre Meuids on one card, Its purpase on a secand card, and its uni
pesEnbe a third card. Have students shuffle the cards and deal
A Wity Is & baakisr not conskoered B Becaine of M wdd Boge cards 1o each player. The object would be to create
nccurale hool of messuremant? | rogsEMEnts cen o Be 05 SCEUTalE 53 matching sefs, Students may ask an opponent If he or
wiill o sinder grodusted Cplvader his a particular card or may draw fiom the deck lo log
matches. The winner could be the first student 1o mak:
Compound Microscope sat, of the student who makos the mast sets.

Use thie Science Hondbook in the back of this book to identify the
pans of & compound microscope and demonsirate how to use it.n Toac

Guiding Guestions
i Teacher Demo
0% Wiy i 8 microscope used] hrmmnmmmnm Selentific Tools
o Eale 1. Gather the scientific ool describad on the two pagi

S Whl precatioes should be followasbe i corelilly by g py - Demanstrate proper use af each tool.

when moving & microsoone? FYCITSCONE WA DNEy dweclss the salfety measures needed for use with
Ltap i iath Ine all K ﬂﬂTlnﬂL

A Frovide opporunites for student to use the sclentifif
Whal is something thai could be  Accegd al il
-« wheweeid with o rn]bumapﬂ Euﬂ#&n;mu tosls 1o familiarze themsekes with them.

‘IME A e il :ﬁ;.ﬂ . . Ban |I'I_g EHHHHH
bockent, (o, dust Toking Notediile the name of one of the scienfific fog
on the board or charl paper. Redirect students to the
Computers—Hardware and Software patagraph explaining the sciantific tool in the lessan. b
Many students are familiar with computers. but some students mafiudents reread the infarmatian about the scientific tof
not ba aware of the vast and varied amount of data that computerid@ntfy the main points. Create a bulleted list under th

can analyze, Haove students read the two paragrophs. Discuss witH'@me of the tool as students identily each main point.
th.efn l‘lE gu'.,ded_ l:luEﬁtiﬂﬁﬁ-. "'ﬂ'q'E' [he_.,“ 5”99’&5! Eiﬂmptﬂ'ﬁ Drm Etud'rﬂs pr&l:ttC-E This nole lﬂklm taEhanw Llilﬂﬂ thﬂ'

her Toolbd

comouters can heln a scientist study an arganism paragraphs describing other scientific dookay want
o o I y L to divide the class into groups, have them complete th
Guiding Questions far an assigned tocl, and then share their bulleted lists

2% What is the difference betwern. | Sorthwmre—Ehs mou comporesits of e
comgiuter handware and compuber compedor, coftiee the competor
o frerane? DTS

45N How do comguters help soentsts Pospiake onsken Soiemish com ese
inlemrel ilbrmation and dal8T | coMpcers o dommsans and ek Sl
resscvet wifgrmotaes, ond commomcalc
wally oo SIS

& On Level @ Approschinkevel b Beyond Level Lesson 1. Measurement and ScientidsT 19

Scanned by CamScanner



Toals Used by Life Scisntista
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Tools Used by Life Scientists Visual Summary

Hﬂﬂﬂﬁﬂnﬂ Lens, Slide DEM"FME Concepts and terms are easier to remember when they are
Discuss the Iniurmﬂlmﬂiln Eﬂchipﬂﬂﬂgf-{lph as each one 1§ scivted With an imifigi=Wiich Kay Concegt diss’ sach

Dirgct studentis o the images of the different 1ools a5 you di relate to?
the iype of 1ools used by [fe scientists, I possible, show and
demonstrate use of each toal. w

Guiding Questions Arswer may vany. The information nesaded to complete this grap

) What is the purpose of a magriflyingo oniorge e image of on obyect arganizer can be found in the following sections:
e » Description and Explanation

Z» Why mist didos be carctully hanglonil ouse ey are s of ey, eesly « Tha Intemational System of Linits
[ T P :
« Measurement and Uncertainty
ﬁWWntnm Arcept ol reavoscble responses « Significant Digits
» Scientificobis
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Use Vocabulary Critical Thinking
Y. Sample answer; & descrplion i5 a summary of observations 7. Answers should recommend wiys in which camputers can
and an explanation is an interpretation of those azsit life scientists in their worke. Sample anawer: Lile
observationDOK 1 scienfists use a computerized spreadsheet to keep track o

; . their data, research information, graph data, and exchangs
2. 5ample answer! The nfemobianal System of Lnils is a system
for measurement that is used and accepied by scientisis Ideas wih scientific peleK 3

workfvrdeDOK 2
Understand Key Concepts [Math Sl
3, Boompound microscoReK 1 B.7 significani digioK 1

& Accuracy i a desoription of how close a measuremsnt 5 D an
accepted value. Precision is a desciption of how similas o

close measuremenis e (o sach DeOee 1
8. Scientists use significant digits to communicate the precision Lmanager
thelr measurements to oS 1 How can you build your own scientific instrllimeat®
can be found in the Sivdent Resource Hondbook and the
Interpret Graphics Activity Lot Workbook.

6. The graphic crganizer should have seven circles around the
center circle, The center circle should say, 5 Base Units, The
following terms should be in the indsidual circles, in any arder,
surrounding the centes chcle: length, mass, ime, electric
current, lemperature, substance amount, kght TSRy
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£ Essential Questions Biodiesel from Microalgae

To prepare students to recognize the value of creaiing bi 'qu.:HI |
After this lesson, studenis shiould undarstand the Esse r'|11.'|l1 ulbnl ::r;.-:e e Th 'EE-:'I"D|32::| fiestions bekiw iy s T

Guestions and be able o answer them. Have students wrile
each qQues tan in their interactive rnotehooks, Revisit each G,u|dh-|g uueﬁ_ﬁﬂnﬁ

ion a ] e ant codmies
guestion a5 You cover its releyvant content @ Wnat have peopio used fer T—
cerurics aa e main source of encegy

‘hfm:ahularyr Ine indhas by mnd Uranspatabios?

Connect to Prior “rnnﬂf'ﬂ!! =0 Whet will |ikely happen (o fossil fusBesy wd S deplstag and wy me
Hewve students use their prior knowledge to understand the wordéthey conlinue lobe usad ata  longer eulsl

varioble, depandent variable, independent variable, and constpritEl M
1. Ask: What is the definition of koepiingls vory a noun D What are sormo nogative ehbects of teisnens siroud e oiere of e suo
{a thing) or a verb {an action)? 2 verb use of fossd foels? an giobey warang, poledon. cost, o
2, AskWhat is the nown version af vary? vaniable, sameathing sately.
that can be changed in an experiment
3. Have students confrast the words dependent and
indepandent. A dependent variable is the factor measured or
obsarved durlng an expariment. The independent variable is
i factor that is changed 1o observe how il affects the
dependent varable
4. Ask: What is the definition of the adjective conston?
Laal =1 [ 1a'l|'-'|l-'|'=;"| he same, nol rh.'m.jmg T The noun varsion
means “a thing thal s always the same”
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Designing a Controlled Experiment m

Use the scaffolded questions below 1o gude students n
recognizing components of a controlled experiment.

Guiding Guestions

% Wit are canstanis? Covstomis are e focors ooy
rperimant frs |oman the S

How de il

ﬂm mmﬂ:mmnnmrw
Wﬁ:ﬂmfdﬂﬂtﬂ
ﬂ"“?‘ﬂ EI'HW.
dip gy poviati reaponcho o dae
g o the dnoarcon

Biodiesel

The scaffoided gquestions below will guide students in recognizing
the beginnings of biodiesed, as well as concems relevant o wlilizing
crops geawn for fuel

Guiding Questions

A% Kame an ail-ich crap. st

D What did Budolph Diosel use s uetonut o

AW Some n:mummm;jmm
growen far Iﬂuﬂtnuﬂmm AP

griwn for fand. Do yau ok
COADNE alE

Aquatic Species Program
Students have discussed biodiesel 35 an ended
scatfolded guestions below as wou continue SH
knowladge of sources in natung ihat have bean examir'ml a%s
positive Contributors 10 energy resouces.

Guiding Questions
5 What way Bhe perpose of b BEPT b ivacfiomdd waps Mo Jemsee o
polletets nofurodly iy counhc

ﬂm.ﬂ mﬁm Hlﬁfmﬂﬂ&ﬂﬂmﬁ!hy

ﬂmmmmﬂmlm e foeark of thys preytct Wi b
Program changed? AvETEOGne proaucing o i Siodissel

Howe are hiodeesel and The ASP Fhay ore Bath 0 WTlipe HEMS e
“n.-hieﬂ? ' *:?lmﬁ—un';‘?u:u:ewrrmﬂ
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Which Microalgae?

Lise tha scaffolded questons

i Which Microalgas” stsk | ot 1t pevibben s ko] it pen ki e
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Qil Production in Algae

below, focusing on algae, as y&iudenis have studied the value of algas in all preduction, Use i

guide students In recoqgnizing they have been discussing a veoetinlded guastions below to guids 1hem in recogrizing somea o
of methods 10 produce anergy the problems sclentists have encountered as they have worked

Guiding Questions
I What &= phatosymihesis?

% Why niwe scioneests facesod gn

rearroalgas i fhasr hiodsgal gl con thense ok thof er_'ul‘,‘a ron bo

inCréase algae ol prodiection

ERanLpEs 5 the procnss used by Guiding Questions

Ty pants and paviske orgumiss fo did sciondists proposs 10 stanvibhey Ropsd Ao cigoe wow procu
el ipok ropmat il ool v g e A b

OGS A N BT =8 What wat Ehe nagative pesudt ol - The aegalie RSl wes & decroass
. Arogen sarvobon™ AT ST
O WD (RO e e

3 Wi do you think sciemists shouldlisp Mis guesiion i o o gisreion

I Why do you think scieatists predictéaonts mil fiely rocogmie fof oigan hineg tried when they discovered thabouf somieddes, sch od deonvalion of o
that algae from shallow pands wesna Saiow DO (0 PeDesed o moe i snme depeheition lsadng te hediareans nufiend fhob scipaists might

mrone reutank 1o changes in

changed ix lemparofre ono sall tondent mirease in oil prodestion ledito bove fnen

temperatune and sall cordent in hethan e Seognafey Cowtlinpars =40 decrease In shg?

wnta ?
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s
Engage Explore  expun | Elmborate Evaluate
Outdoorésting v. Bioreactors Differentiated Instruction

Lise the scafiolded questions Delow 1o guide students in under-
standing, comparing and contrasting three methods of growing % Growth Methodtave pairs divide a large paper inta
algae. Encourage students to discuss the value of the hypathesesthree columns and labed the top of the columns: Open |

and controfled experments in finding a profitable, feasible mathod 105t Bogs, Giass Sloreactors. Have students draw ar
ihustration, write a caption, and list advantages and

Gulkding Guestions disadvantages for each method.
D Wikat are biareactors? cized| comimaen wed for rowig oipoe D Growth Plaisk students to think of another methoc
that might work Tor growing alghah®m o creata a
=S is B5P crimmiss plgae i - oo planit e drarsaw aF nofie o
oiiidoor jinds B P Menkcs I Bk forcing cot B agram with captions and callouts to explain wity the
SIS, WAL tete the reuit o e mmbraigem paacis T method might work.
o w7
a TEI.,'-]I'_rh'_-"I' T.'_'Iﬂ-“j FRmE e bR PR A PR B R B R EBEEE

Visual Literacy: Figure 11
Teacher Demo
Ask students 1o study e pholographs and cafigume ths Method VideBhbiain videos depicting same ar all of the

'H'U‘IJ dravwr tha I:Iiagral‘ﬂ el on the board. Eﬁl:t:uragE siLdents wmetl'ﬂ!: e I:lnd! st baas lass bloreaciars, 4
provide additional information from the makn texi vlewing 1hepwid§m dl"sl‘:jus‘i how %Iﬁg'acturﬁ could proy

Ask: Why are o ponds used 1o grow less enough essential fuel to fill human needs,

expenyive fon bioreockidhat ls a problem this method?

Uincontrolied outdoor temperatures reswt in small microcigoe. Ake,  Real-World Science

noiive outdoor olgoe species can invode the ponds Growing Algae in MinksMovember of 2009, sclentists
at the Missoun University of Scienceamtlogy made

Ask: What is the main problem with using bloreactors when growing pians to grow algae [n abandoned mines. Thair plans

aigaeit is expensive. included use of LEDs. light-emitting diodes. The LEDs
. What peabiles ualng plastic “airmit tho red and blue parts of the light spectium need
':.;r:.i E_rp.eﬂgl,:.'; 1o ;wnﬂw.m_ hags ‘r "w,'._ glgae to produce oils and cuygen. Discuss with st
ARy scientists would possibly be interested in growing

fn‘::r';“"" i e m;#ﬁthm -hng gla pgoct] * f:j “afgae in mines,
B L NEy (UIF PROMHES o rosag fu.mr SE5 = 84 Y,
for growing ’”'E"h-ﬂdfﬁ-'ﬂ;'lthrg microninan in conied . ding Strategy

™E Clarifying Questionave stuclents wiite five fuestions
Ask: What are some possible hypotheses that sclentists might test  they would ask the scientists daing resaarch at the fac
using thase threa environments for growing th abgae T shown iFigure 11.
reasonabie responses. Hypotheses might include if we grow the ofgoe

i cpen pomds i g naluro selling, hen the olgoe Wil prodace forgey

amourtis of ol N we grow the alges 0 piostic bogs i o contralitd

sedfing, then e oigoe Wil prodince iirger omonrs of ol F we giow e

gigoe i gioss Gloreachors i o conirelied seiting, then the olgoe wil

peodune lorger amowvits of all

« pxpemsiee fo maintal = lEs5 pEpEnsivE

BrpHpment = uncontrolied growing
» mxpensive o harvest enyimonment

b-produects » imvasion of natusal spacies
v comitrolied growing * COMMET Temperatunes

environment = 2
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Why s0 many hypotheses? Increasing Qil Yield

As students studly sclence and scientific principles, they ofie
hypotheses. Use the Guiding Questions belaw to help them Vitlal Literacy: Figure 12

recognize they are utilizing the same types of skills wtilized p4iave students read the caption and study the photograph in

seasoned scientists. Guide students in recognizing that their 1Lizcuss the photo using the lollowing guestions.

wilh forming hypotheses should improvie a5 ihey practice,  Ask: What kind of energy do algne use bo convert water and carban
) . dioxice into foodinl eneigy

Guiding Questions

Ash. What was the purrpose of the acrylic rods shown in Figure 127
e e o WG ATer rowasing & yNOSE. 11 SO0 what was the purpese of the experientbrose of the ods wos
i ) i ;‘ﬂrﬂurr rrchor gt o fe gr?dt:rh WEE}E &"ﬂﬁﬂmﬁwr th
Reading Chediy is i1 Importent 4 solestiic roteercher noeds 8 dea omd |- able o increase oigae yelds by distnbuting t oeeper
for a scientific reseaicher 1o devsloprache n],p;.:u::-; j.hp:lll'; m.-ﬂ.;.g-w info e water [0 reoch mane e

17 At SOsBtSRL SO resppnoh
e e et by arpenizmions it et Ask; SUppoSE thene was a malfunction in the rods shown in Figure 12
mm.WMM resulting in the lights geing oul, What would be the impact? Explain

HOMEEES ONT BSOS Wirnos fight, olgoe ore mol produchive, so ihe olgee would mor be able
o phaiwsynibesse ond prodion o,

&) Do you think sciontists grow morn Uise e qoestion fo ko o class
skilied af proposing a new hypedeESCUss0n M Aasimies recopaiian of
ﬁ:ﬂﬂ many hypoiheses?  imevoing skl Meoagl regeately

Loy I
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Engage  Explore | cxpin | Elmboraie Evaluste

Bringing Light to Microalgae Differentiated Instruction

Experimental Group 2

s : ™ lllustrating Acrylic Rodisve students create an
Students are cantinuing o learn about scientific hypatheses and o e mayive iustration that shows how acrylic rods dist
the tests of Ihese hypotheses, Use the scaffolded questions light below the surface of the water, Call outs should
below o establish continuity from the earlier lesson content 8nd oo, da- sunlight, pand surface microslgae populations
emphasize the importance of scientific methods and sClentiie joon’ e ain s linkt rads, and ail production. :

ingLiry to solve real-ite problems.
D Fieid ¥stingHave students create graphic stories wi

Guiding Questions At least six frames 1o lustrate different hypotheses for
€% Where do seientsts plan 1o use e ourceor bos testing light rads in algae ponds. [n each frame, have
fightt-rad growing reethod? students diagram a pand cross sectian, In frame one,
students couwld shaw the light em at 5 ¢m, Success
e e e e Irarmes could show the light sy?l:ttn placed at different
mmr e controbed t feln irsdre the anly depths. Students may list controlled varlables, mcluding
frvchur s chomges &y foe acepeadens temperature, nutrients, carbon dioxide, and aiflow,

WIARIND iAol Cavtes e OfpciE an et
depemites Vel —n prodoilinn

a TEI:'||:|1I_-'-| l+-----.--r.+||-|. ------ R EEEE R
D Do you think it is a gosd idea for | Stickents sbvsid sunpedt fank comepnty
N D1y 1l Coelsing mmmwmem:lw Iem! D S paelt
have heen working with? Support yowrkgroung They shookd recognise ot Teacher Demo
reasnning, screrRa s Ve hypothesores, dpsted Moy Grow Algagemonstrate the effect light energy has an
- fﬂ'**"fﬂ*::"' ﬂ"‘f"r-"*;t"-:' microalgae by madeling it Obtaln algae from a science
m,’%gg, stz A supply company, Divide the algae into two samples, Pz
hypethosrs. Shudems shoud bo qwe one of the samples under a plant light that | constantl
mh'r dhias i3 o it pont o sciendilc Place the ather sample in a closet. Have the class con
e resailts in a week.
i al-World Science
Field &sting L8 Whiicies Powered by Algae Blodiedehuary of 2008,
Use the Guiding Questions below 1o deepen s it d) ) acumentany film about biodiesel fuals was featured
of scientists’ work with algae - & Sundance Film Festival, Cars powered by slgae
Guiding Questions u-l:IIF_:E-l were also available for public viewing.
o the soemtists plan bo changBecn eading Stra
i m"'.u».n ol light wh:-m w&?ﬂmﬁ%m Flowchartiave student pairs craate floweharts showin
pong, i pigae Ml iy elow i safoce the steps resenrchers used 1o develop a "biodiesal fro

cttial receive the Bghit fe moke Riod mid -
parir o oo DF"'I Cihe s microalgae” process: Have students start with the Adqu

-'.[I'M-ﬂ:lll'-n mmm” mmml MEE ngfﬂm. Themham can ba Eﬂﬂ'ﬂﬂuﬂd an
producing mere of comphaiod as siudents work thimegen 3,

Reading Chechnat is the beneht pl g & dispabyled msphout the depty

the bighl-dhtribaition system? fia pond 53 Hha wbale poad—sed ui!

Ihe fnp 5 orie— sl be Mo prosisiine

A% What s the acvaripge of masy 1 oifoas for ssany bypotheses tp be
sciantists spending on realiie fesied KRucT o moian {5 pofiered o
scientfic inguing? ol for o iharsugh imders of

e prolien Tl oo i
Soduriiom
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Annifer Way ta firing Lig fo Microalgee fre micraakyas the future?
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Another Way to Bring Light to Microalgae Visual Literacy: Figure 14

Discuss how paddiewhesls distribute microslgae to the woteHave students study the diagrFigoee 19%sk: Explain why a

surface should establish methods to move forward with alg

e answer: The, L0 i the process 5 wsed os

Guiding Quastians .fEEl:IHul:FrPDr microaigoe instead of palluting the ar. Algae

0N Dwricribe haw (P use o wenls g the nipoe from geen  OTVESted from the process can be vsed fo make severdl diffe red
are bonoficial i Bring i the pond fo the serioce oloning move | proOiuCEs, Incluging biodtesel bioethanal, human gng Mesiack
the light. MCOTAIOR 10 reach the sLkgit food, and pharmaceutical and cosmetic odditives.

by Chefle=cribe fhroe  Accsu! ol reenoble fesponses, i

LENS fic inguiry wias used im Wity poneraled lpralie Nt

case shdy. tesiod thue hypotseses, efingd thor ]
frppotfeses ond fasiag e apam

Why Grow Microalgae?

Discuss the scaffolded guestion below (o reinforce the imporiaimdesy
of algae growth for blodesel producticn ey

Guiding Questions

% How i burning Tossil fusts a probiesftiner pon Emﬂm;mhﬂnﬂnﬂnﬂm
hmﬁqmuimuﬂnmm
solution? mmm.wmvrmhdﬂmﬂ
corypes Sugory proguced one corveriog
o au dpos poe [orbon Soede m thp
process of photosyrihean, comesring ¥
i faod ond capmin.

Fipmxrplcel
JUITTE TR
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 Erngage Explore Esplen | Elaborate Evaluate

Are microalgae the future?
Uze the scaffolded guastions below 1o guide students in consioer-
ing the fulure of algee-based biodiesel,

Guiding Questions

nlnmu;nﬂ-mfﬂmnm g fossl
Fuists, corvcd Isiskeudeng b efemivintih podfuilve
g CaV R oae i e slmoipe

N Why is slgae-bursed bodiese! corrialiyon-bod bindiesel 5 oo sxpersi o
unable 1o compein with petroleum-compele WD ie ﬂ.u!mnll.nmm
hijieel Bindotolt
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Visual Summary Use Vocabulary

Concepts and ferms are easier o remember when they are 1. Sample answer A variable is a factor measured of observed
assocated with an imagsc Which Key Concept does each during an expenmeDoiK 1

Wit st tot Z.An ingependent variabile s the factor that you manigulate in a
investigation. However, a dependent variable is a factor that
m responds 1o a change in the independent variable, The
) constants are all the factors in an experiment that ase not
Arswers may vary, The information needed to completeths sjlowed to chandBOK 1

graphic organizer can be found in the following sections:

« The Biodiesel Revolution Understand Key Concepts

= Designing a Controlled Exponment 3. Cincepandent varialieD 1

« Biodieasl 4. Sample answer: Sclentists vee sclentific inquiry when they tes)
new madicines before these medicines are relaasad {o the

« Aguatic Species Program

+ Which Microalgae?

« Oll Production in Algae Interpret Graphics
5. open ponds, plastic bags, glass tubes (In anpGldr]

public DOK 3

» Qutdoordting v. Bioreaciors

« Why so many hypotheses? Critical Thinking
+ Increasing Oil Yield 6, Accept all reasonable answers, Sample answer; If specific
« Bringi 2 ¢ growing conditions were used in a pond with a op aver it to
Bringing Light to Microalgae control variabies, then the algae growth and oll production
s« Why Grow Microalgae? thould increasBIOK 2
32 Chapter
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Engege Explare  Explein | Ssboraw  Evaluate |

7 Accept all reasonable responses. Sample answer. We could
conduct the studies in a less ¢xpentive way, o thot we could
ute the lechnology and reduce our depandency on petrofaum
productionDOi 1

L4 LABManager

How can you design a bioreadoe?ab can be found in the
Sludent Resowrce Hondbook and the Activity Lob Workbook.
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"Key Cancepts Summany U s vocabulary

Study Strat : Self-Assessment

1 Answers will vary. Sample answer. A scientific theory might

Self-aszessment helps students increase their awareness of thair contain many will-supported hypotheses thal explain wiy

understanding.

1. Ask students to create a chart similar to the ene below.
2. Have students list the Key Concept quastions found on the f

of each lessen in the first column,

samething happens. A sclentific law usually contains one
well-supported hypothesis that states that something will
rst page happen

2 Answers will vary. Sample answer. &n observation is the

3. Have students write thedr own answer 1o each Key Concept guestion act of walching something and recarding whal occurs. An

in the second column, Prompt them to use complale senten

explanation is an interpretation of observations.

4. Then have them read the Key Concepl Summarnes. Prompt sluden!§  Answers will vary. Sample answer: A hypathesis is a possit

to sell assess thelr answers in the third colemn

explanation about an ohsenation that can be tested by
scientific investigations. A scientific theary & an explanatia
based on repeated observitions and scentific investigatio
It might contain many wellsupported hypotheses.

4 Answers will vary. Sample answer: A description is a spoke
or written summary of observations. An explanation s an
interpretation of abservations,

5 Answers will vary. Sample answer. The International
System of Units is the internationally accepted system for

Example:
Lomespl Hesgren|
Qredoww,
Whel = Sowrtlic mquies = 1 il b
sewwliln wtang flevond skl e
i i bdo el ol caled e

. SRR, il pefimd
34 Chapter 1
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measurement. Signilicant digits are the number of digits in

a measurement that are with & certain degree of reliability. m
6 Answers will vary. Sample answer. A variable Is any lector

in an experimeni that can have mere than one value, A

constant is a factor in an experiment that remains the
same, There can be many constants inan experiment.

Understand Key Concepts

T A 1S miong
8 C. They use significant figures in their measurements.
9 A accurale records

Critical Thinking

10Test fypothesis, which includes design an experiment,
make o model, gather and evaluate evidence, and collect
data’record obserations,

1 Accept all reasonable answers. Sample answer. A computer
programmer uses technology and writes programs to
make technology usable and available 1o more people. If
computers did not exlst, computer programmers would nol e
exist. All processes and systems that use computers would
not exnist or would be manual processes.

12 The experimental group is the one that got the real cough
madicing because they got the medicine that was being
tested. The people that got the iner lquid were the contral
group becouse they were given 8 liquid that did not have
Rcive ingredsents in i1 Constants were that all panicipants
were women ages 20-30 and normally heaithy.

Writing In Science

13 Students’ paragraphs should contain facts fram the chapter
and thiey shoubd include a fopic sentence and a concluding
seNtEnce

@y On Level @y Approachinkevel f Beyvond Level Chapter Bludy Guide 35
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M Scientists use a process called the scientific method.
Steps include: gather information, hypothesize
and predict, test bypothess, analyze rosulls, draw
conciusions, communicate results

15 The biologists meght continue o collect more data ar
might begin to organize and analyze their data.

i’

Significant Digits
%3 3.5

3@ Chapter
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Motion, Forces, and Newton's
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Theare are na right or wiong answers to these questions. Wri
student generated guestions produced during the discussion on
chart paper and return (o them hroughout the chapter,

Answers (o the Page Keeley Science Probe can be
found in theedcher's Editlon of the Activify Lab
Warkbook.

Beach Ball

‘Whendery w et e Krie et wioa e B AR Chace il mi
ity i L) e e i o el e o & beach el

A, Beie v pad Seeiaail s S0P i, Helag il

B Dept bl labng dareseardd ot A s el sib
L L 1]

I Bewaan il Bemineg) i® o ok W i el
10, Burcn IoaTetg & asn ak
_E fHep.s talinimijng oo tw gioeesl ot ireeig

Eagiimn prsi Techeg Wil rubs ur jsmer=iag disd you sl B desads
swihren missalp ncls on mS et Lis

Chayg T Frsres o S oo el

Beach Ball

Guiding Questions

@ Descrie an object that s meving Stents mey sesoepowmanern @@L R@ady to Read

ininvess Do Oie iocation i anofier o

fx spood on an saompls of on ebeat i What do you think?
mogion. Fivs guEstion enCHEDgeS Use this aeipdion guide 1o gauge students” background
e and preconceptizns about motion, forces, and Mewto

Eradanly fo rafechon Wit i obsen

e ——) knowledag

lvwes. At thand of sach lesson, ask students toread and evaluate

% How can you toll whon somothing ilh-li'ml': m;r expinn bhaf o abjectin  their earlreesporsss. Students should be encouraged o change
in modi VR b nlivanmT g% il awu.]th.g.w responsas,

mmﬂnurwlﬂtﬁmm

Fou con ol FRaf 6 abyoct s moved A nticipation Set for Lesson 1

becouse O sl do ane fooofroer and iy

pow i anatmer sech g3 e heciefp 1. Wou must use a reference point to describe an object's

efook, rmotion.

D Dsaribe one way b sl an object Wdents mry desoibe o push or pu Agree. A reference point Is the position that i5 used to
motion. Describe one way (o stop dhof sefs anobect olion. sechs o gdescribe the motion of an object.

maving obgect. pusts i apwn o door, and @ sush of ped

dhot stops @ moving such oy 2.An object that is accelerating must be speeding up.

Disagree. An object accelerates when it changes valocity, which
can includeghange in speed, a change in direction, or both,

roieAng @ bebee o o
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Required Background

Knowledge

To understand the Key Concepts ol
1his chapter, students should have
the lolowing background
knowledge:

AT eares b b e Bl o]

Describing
Motion

il orces

n'ewtﬂrt’s Laws

of Motion
TN

* Things change in steacly, rapetitve, ar iregulag wiys—
o spmedimes in mors than e waig gl the samp thing

¥

L

'

* Changes in speed o
diection of motlon ary
caused by forces

* How fast th '|'-|'I
miaye diflers

ety

L]

* The greatas the lorge i, e
greater 1he change in motgpn

will e

1 An abject's motlon
depends on how 1
changes positian Molign
can be describred pslng
spead, velocity. or
goCeleraion

£ Speed 18 how Tast an objecl
marwes. Welocty describes an
object’s speed and Lhe direct
MRS, Ao &Eralion deschbiEs
rate &l which an object's velnc
thanges

1
he

¥

d Alorce & & push o pull 69 an
ohject Contact and nonconiact i Tes
=1 can changs the motion of an obdgs

* Earii's mavily puls any abjecion
or near Earth towird i veithoy
f{allls g I

mnkian, of Balh

AN anbalEnced lore @& hing & 4n
abject changes s speed of diraclign of

J A graph can show you
how either the destance an
the speed of on objec
changes over ime

5 Gravity is o force of attraction Beiwern apy
=l objects Bimdianionm faree InCreEases a3 (e m
=] Of the abjects incréase and decreasas as [he
Between (he chiecis increases,

& Batoniad forces scting on an obpedl cau
change ip the motion of the object, When

unbalapced forces acl on an abjedt, the s|s
the forces 15 il equel o fen

ACCElerile

7 An unbalanced lorce on f&n |.|I1|r_'|_| wll Cause the abyedgto

A Wewtor's seeand lsr af mabian crates that the acceleration of an
LT INCTEaSos s ine IrCE Acting o I INCTENSES and GECraat
sty al The obiacl inoheases

& s the

8 Newdon's third low of motion stodes that los !"'l'E'I'r' acfion (pree,
thre 15 an Egual Bul opposie eactsen berce. The action-ra
lorces dre called @ force pai

tian
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Identifying Misconcept

Changes inélbcity - Newton's First Law

Find Out What Students Think : Find Out What Students Think

Students may think that... . Students may think that...
spent and velocity mean exactly the same thing. They may ndbrce is needed to keep an object in motion, They may think
reakze that velocity also includes the diretlion of @ moving that an object i motion will naturally come (& a stop when the
object. They may believe thal changing the direction of an b that set 1 In motion s no longer apolied. They may not
doas nof affect its welocity, ¢ realize that another unbalanced force must acl on the object
before it will stop.

Discussion

Remind students that speed and velotity have different ; Discussion

meamngs. Spead (£ smply how fast an object is traveling  Bemind students that Newton's first law of motion states that ||
Velocity s how fast an object is traveling as well as the diretheme! forte on an object s zera, an abject at rest will remain at
in which it is moving. The velocity of & moving object chahgeast and an obiect in motion will remain in mobien. & moving
when l1s speed changes. The velocity of @ moving obiect alsbjed will only come to a stop il an unbalanced force acts on it
changes when s direction changes. This is trve even If 0 dbeed students predict what will happen when you slide a8 boak
remains the samlskPiciure a roller cogstar traveling 50 & across the flodlskWhen | side this boak across the fkoor will
kilomelers per hotir in-a straigiht ling, It curves aroend 3 it keep moving o will it evertually come Lo & slop?

il loop without slowing down. Does the speed of the rofler The book will eventually come to dsphave them

toaster changi, it is still traveling S0 kilometers an howr.observe as you slide the book across the fleor of the classroom,
AskDoes the direciion of the roller coaster chemge? Bskihy did the book come fo a RapBon acted on the
changes fram a straight line 10 a curvindddefpoes the | book and caused il to stop molskgivithout friction or

velocity of the ralier coaster change? Why or W, nb# - some other oulside force, would the book have keplesoving?

velocity changes because the direction changes . A force is nol required to keep the book in motion. i is the aclion
. of another imbalanced force fin 1his case, friction] that brimgs the
Promote Understanding : hook to rest.
Lse visuals tocheck and correct students?
’M:tw“y wnderstanding: : Promote Understanding

5 15 T e 0 this activity, students will engage with the
1. Have students find a photograph of an amusement park MLWII}‘CD”IHCI skt Lnr‘umn IMH?,,EL put 2 ball in
such as @ roller coaster, Ferns wheel, chair swing ride; oty aijon and then siop it
waler slide, from a magazne, nevwspaper, or the lnlehel

2. Have them use the photo to create a poster advertising the Have students work in pairs with a rubber ball. Have them
ride. : prodict what will kappen When they hold out the rubber ball
3. Their posters should describe the changes in velocity {ha ST AN
rider will E‘FF'E‘“EME an the ride. One of these E'l|i|'|!|EE|. » .]hﬂrl hl]'l'E thElT qﬂi:ﬂ‘ ELIMTES ﬂrl:lﬂ-plrli.'_: 1I|1'! Ball and DhﬁEr'l'E a5
should describe a change In direction; the speed remdins It Dounces on the foor and avemually comes to a stap.
constant. i 3. Ask them Lo explain wiy the ball came to & stop. The foor
&. Bsk students 1o include arrows with the photo 1o indicete haterted a force on the ball, the ball reacted, and that, along
the ride can change direction. If students need help with thigith friction, eventually caused it 1o stop.
refer them to the three diagraFigime 5 Lesson 1. ; &, Ask them Lo create a diagram that shows how enbalanced

forces caused the moving bal ta stop moving
e

|
A _

Chapter Bation, Foroes, and Newion's LBBD
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Anticipation Set for Lesson 2
3.0bjects must be in contact with one another to exert a m
force,

Disagree. Mancontoct forces Include electricity, magnetism,
anvd gravity

4. Gravity Is a force that depends on the masses of two
objects and the distance between them.

Agrea. Gravily s & noncontact force of atraction between hwa
cbjects. It is dependent upon mass and distance

Anticipation Set for Lesson 3

5. All forces change the mation of objects.
Disagree. Only unbalanced forces change an object’s moton

B.The nat force on an abject is equal to the mass of the
object times the acceleration of the object

Agree. Met force equals moss times acceleration, It s
expressed in units known as Mewtons

Options for Pre-Assessment
1. What do you think3e the exercise on this page 1o
determine your students’ existing knowledge

2. Concept Mappilpve students complete the concept map in
the Chapter Study Guide. Use the result h:l,,-lt mmine stud

existing knowledge and areas of need

I:HE

i Apgroachisgieve 3 On Level EF Beyond Levsl Chapter Molion. Forces, and Mewlon's Lan39
@ Language Acquisition
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Wie is Eha wmhe ol

About the PholWihere is the white bdllnival games are
often found at arcades, movie theaters, amusement parks. anBuestions and e able 1o answer them. Have students write

ather locations, In this game, a player tosses a ball and 1

get |t 18 Bouncd of land 1A 8 cug. I the ball successtully 1

H:nw:un rnu dﬂcrlhue mation T ﬂ m

Lol Felpsg i By e '. ﬁ

.-lll
mg:;"
. I.I |I'\-|:I|I

W 4 s gl
N T
T T il ..
r‘rnn:lur.
B lpaal By e s
vk lipge

o W DRI

i YL PR

Trenk Ao This
i -L-h..l'f.

@ Essential Questions

after this lesson, students should understand the Essantial

165 Wpach question in thedr interactive nolebooks. Revisit each

ndsghdstion as you cover its relevant content

cup the player gels a prize. The ball beging moving upWward and

horizontally because the player exerts a force on It The ball
maoves downward due to gravity and will eventually stop wh

comas nto conlact with another objecl, such as the cup

Guiding Questions
% Deeribe Lhe mbtion of Use white bl omses The bal movs og
dowd, and dway o e Mot

D Whan ety the white ball In motloa25emple maswer The playry covets 6
fevee o the ol mewing ¥ in the
diTesCTrind of AN fods

% Describe the posilon of the whibe Ha wine Gl s 0 bond of the ofbe
compared ko e olher bally, Iasits e cioaey io e foo of e cog

LABManager

All the [abs far this lesson can be taund in the Student Lob
Hanehoos and the Aciivily Lab Warkbook

40 Chapier 2

i Vocabulary
% Create Motion Trading Cards

1. Have sach studenl creste o sei of three troding cards related|
fo motion, The front of each card should include an illustratiol
or diagram that shows an example of motion, such as a persg
riding a bike, an airplane taking off, an athlete throwing a ball,
and so on. The back of tha card should refmain Blank

2 ARer students complete the lesson, ask them o write a
sentence on the back of each of their trading cords to
describe the illustration or diagram that appears on the from
Each sentence should nclude one af the vacanulary terms
from the lesson. For example, & stiident coutd use the term
reference point to describe an airplane traveling down a
ndrway, of velocily 19 descr e the speed and directlon of
Rall thrown during a baseball game

3. ANer students complete their sentences, ask them Lo share o
excnfinge their cards with sther members of the class

Scanned by CamScanner



| Engage  Exprors | Explain  Elmboraie  Eviluate

Explordctivity  Tescher Nolos 3
How can you describe motion?

Preps minClass?5 min

Purpose
Ta sxplora whil information 18 naeded (o accurnioy descrba
motion,

Materials
Student Paimall objact, such as a marble, pencih, ar & wooden
bBlock

Before &u Begin

Distribute one object o each studen! par and eslablish a place
wiiere they will wark One student will need & place 1o freely move-
a small ohject; the ather will need a place 1o write.

Guide the Investigation
Fvaid leading studenis by elling ihem how o describe the moton
of the ohject. For example, do not tell students that they nesd to
say where Lhe object starts or bow fast it moves. Part of the leam-
ing process (s having students discover how many of these detalls
are needed. Ask them (o creale a simple charl in [hedir Scence
Joirnal with &l the-objects they move g

Flicked marile with forclingen bom comer of cojnegie
lass feae

Pencil

Think Aboul This

1. Sample answer, Descriptions that Wold where an object began
nnd how fast it moved were more useful than those that didn’t
praviche ks infarmation

2, Key Concepccepl any ieasonsble answer, Sample siswer.
An accurate description of an abject’s mation Includes delails

about whare the obgect startaed, bBow Tast it moved, which
direction it moved, any changes in its speed and directhon, and
where i} stopped.

@ Approaching LevalE® OnLevel @ Beyond Leve Languages Scouisienn Lesson 2.0escribing Motion &4
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Motion Distance and Displacement

Have students read the paragraph andFigudsy ¥.sk them to Encourage students to think critically about wsirg reference pain
describe the oblocts in motion in the photo, Have them braini@otescribe the motion of an object. Have students read the
games they might see in an arcade, such as video games, ail2dragrophs and reteFigure Zlhen ask the questions balow
nockey, of BUMDET CArs

Visual Literacy: Figure 2

Motion and Reference Points

Hiave students read the paragraphs. Ask a voluniesr to raisa
her hand and describe how the position of the hand changed
using a reference point, Then ask the following guestions 10
their camprebenson

Guiding Questions

2% What & .a reference poir? A rpfErEnce podrt #5 e pasiiiom you oo
I ol gedibee Ihe mclas of oy alsect

8 Describe your metion s you waks Answers el v, bal shoukd node o
firam yoiit chetk bo the deer. Uko o ssfarence podnl, o disiarce, and o Asic What ks the difference nehibe Ask:ifyeu traveled
relemnce poink and a direclion,  direction distance and the displacement as you mowe,  back fo the racing

fram the racing game to the cash register 1o game, what weuld
the vending machindTelors your displacemen

'm MNamo thiee different referende poirEsmTye poskaen nowcs M paan's Ba? O melrs
youl £oadd chosse m onder to descriland, e oodlod e, e cope af the
tho malicn of the puck. fody'e, ovid 10 on

Ask What infermation do yoeu need to describe an object’s
mobtionT'ou nead o reference pont, o directon, and g disionce

42 Chapter 2
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Speed Differentiated Instruction

Ask students 1o discuss thair expanances with the Launch Lab. .

Hawve them explain some of the ways they descrbed the maotion F Hm““ ﬂ'.:ﬂldﬁgiluhderl'ﬁ inta g:?ms w0 :;;lljw 3

the small objects they used in the lab, Hove students examine thesone OF 1on, May ir - that reviews | _E terms they

diagram of the runner in Figure 3 as they read this paragraph, leamed in tMationiaction of this lesson: reference pol
distance, and displacement. Draw a veiligometn

. the baard, Have students stand a sutficient distance fi
Constant and C;hunglng SFEEd the frant of the cassroom. Call on students and give a

Students may think that woards describing motion invakee anly etatarmantsoch a& 7| walked 9 metare from the caeh m
action verbs, such at fun, reach, stretch, and throw. Explain that . 0 vending machine.” Ask students to rephy with th

knowing the speed of an object can be helpful. Give the common oo “That is distance.” and ask “May 17" If they are

example of speed limit signs on streats and highways carrect, allow them 10 move one step forward, The firs
Guiding Guestions group o advence 1o the front of the classroom wins
% Whai i spoed? Spoct i Uie cialmrce on abjoct roved i D Calculate Average Speed Equations students
o el o B reread the section entifledrage k them to
creais ihree averages speed problems. For example, w
<> EEHIW’«" “m:ﬁgﬁlﬁﬁﬂﬁﬁm ?ﬁﬁﬂm the average speed in kilomelers per hour, If Il took 30
Shsw g Corsiant spesat [or all SewWmninGe o ey @4 50 wine weRing minutes to bike B kilometers? 16 km'h Have ﬂydm
secondi? mn u,-c;:lr:; m m rﬂ.r:- #ﬁ‘m exchange their problems with another student’s 1o S0k
mﬁm BN SOYRD, 85 4 SO00NS i Make a Magut students in a group and ask tham
Tod make a map of the classroom with several differemt
. locations, such as the teacher’s desk, board, door, and
D mﬂnmmﬁﬂi L e (1 B, closet. Then have them locate three points on their me
spren change? sowks Tovn fred use A 1ape measure 1o find the diference betwes
ab, fistance w;endni'.ral;ing amun;: ite;;ns to get from one
ther and the displacement Ask them lo annotate the
Average Speed ﬁ ) present the difference between distance and
Hawve students read the paragraph. Explam th L& Ksplacement to the class,
does not describe the spead an abject maoves
the next or how the speed changes aver the g ERE. "
|I'"5-1E'HF|.Hﬂ'”ﬂimﬂﬂmﬂlﬂ?EDFEdﬁﬂH@iEﬂ COAIrs .|....|....|.......| .........
the whole trip. Then ask the following scaffolded guestions 1o
idormally assess their understanding of this concepl. Str
Summa sludents reread the sechans about
Guiding Questions Speedizk them to wiite a short summarny i explain W
e Nl . the term speed means and the difference between co
et mm‘:mﬂmmu u::F rm.ﬂ,“:ﬁ,ﬁb?ﬁwmm aind changing speed. Remind studonts thatl sunmsmaries
dintrile aveioge spoed. hors, mad o o should primanly include the main ideas of a topic and
_ few supporing cetalls.
! & S0een wilhon pon ride o Sk
- m&wﬁ: ﬂfu?ﬂ?m“ﬂﬁrm ‘ . i Teacher Demo
speed when you walk? Longitude and Latitudes a projector 1o display & map
x the emerate. Have studants help you find the [ocaton
V'Elﬂtlty several lowns or attractions in the area. Write the latity
Remind ctudents that speed includes distance and time. Howesar 0nd longitude for cach place an chart paper or the bo
it does not include direction, which is also used to describe motio _IFIIEI[T'I that latitude and Inﬂglmdt gre used to descrnb

When you mensure the speed al an object, you do nol needte  1@calion using reference points that most paople know
know If it is traveling east or west, lefl ar fight, and so on. Tha  understand,

migaswrement 40 km/h anly telis vou hiow far ane how fast 8 vehichs

can travel inan hour's time, nod which way (L is moving.

Word Origin

velocity

Hawve students compare the Latin origin of velocity to the scientific
definttion of the lerm.

Bsk: What element does the scientific definition of velocity
include that the Latin origin doesmasttion

Aslc How would you explain velocity In your owdavoods?
answer: Velociy is the speed and direcfion ihad an olyed moves.

s Approaching LevaEs Onlevel 8 Bayond LevelEs Language Acquisitian Lesson 2. Describing Motion 43
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Constant Velocity Changing Velocity
Have students read the paragraph and examine the disgram Bmplain to students that moving ebjects wsually do not travel at a

Figure #Then ask the following questions to assess their constant speed ar in the same direction. Have students imaginea

uncderstanding, girl walking down a street She might turn a comer or slow down
the sidewalk becomes crowded, or turn arounc and walk bBack th
Guiding Quastiens wiay she came, Tell students that it is Important to understand ho
&% H an phyect mowes ot d constant Mo, conadont wiuclly mions kespiog e VEIOCIYY can change in order to describe how an object moves.
welocily, dews Iis speed or direclionsame speed ond drsction Hawe them read the paragiaphs and compare the three images If
casnget Figure 5.
&5 ooy af the: armanvs In Hhe on five shoteboorg iy
O s an o iy ot o o povson kg o ey GUIding Questians
e s e o domger distance o the T Wit s acceleration? Apceembon o5 e cnarge i ihe
St ixmmieertd o e mﬁqmwmrmg
&l fim

o o el 1 R Changing Valaoty
m Wi rresaly i e b warg e @ deee erriir sanlurps cven O b g cl an obipet ey +
< ey | Pagaid @8 b o 15 e Sy il ani watairt Ml s et e ket Daih on by '.ﬂu‘."..m :'"ﬂ'
. et bt mbien thet lrertant o wlielt die it it o el i bt o villageers Bliiss smeriil ruiejle o [ RTETT =T
"""_"'"“ "_-" v herer v whech che dews = ey furgE e =y —-"-:l:“h- v
iy
Cenutmnt Welschy g T R P T T e | P T |
T ra——— S s L om pcesen fumakee. Ve szmeess] gl
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Y Whal i the difference betwesn the Ty soewce betwcen the o welocsiey

welocily of the person walking snd ¥apcec! e parson sokiog oo t9e  (Z8 Can an obpect trovaling ot 8 coastantes 7 s changwg direchion.
in 41 It Beth
peison skateboarding in Figure ;ﬂ:ﬂmm mmﬁ m':ﬁurrg mm.wmrﬁ
the skoteboen moves af o lgster spped

3 How do you imow the speed Is e avgws ore ine some kengm

ﬁlnmﬁ&uwm_mwMMMW cernstant in the second panel in

L. O0es s vebatily | ood oechon. Sg, i owe of Mese B T
7 Wty vy nad chamged ifie ey choaped L
1% How would fhe srioes in the thind Tl cpows wead point dows oy the
panel of Figuie § if the Ballbal fols b S grossd ano fhee uo s 1
Bownced back up Judell 1o the bouires ok i They wouid e’ ciferent
grousd? Jamgnis do shoay Mo fdhe s
v,
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Calculating Acceleration

Expian | Elmborate  Evaluate

Have students read the paragraphs and study the seguation. Ask

volunieers to identify each element in the eguation. Explain that
inithal velocity occurs when an object starts 1o move and final
velocity occurs when il stops moving. Then ask the following
gquestiarns,

Guiding Questions

% Why are lhene bwo velociies in the » representy Ln:wml‘rmhhrgfnnug
anialion bor atosleration al Fx bt porod ¥
vty o rrrrarﬂurmrmﬁewﬁ:d

ﬂHmnm acteisintion differ froms Visiootye & gt i @ frven disociian
wiskon [y Arowiraiion s b e ol welich e
PN Ehanged

iz & important to include the  Acceienalion & o ¢ iy oy, 40 d
Bebsaon final viloolty and inparianf ta beaw aie
infiial welocily o caloulsie Deieen Fee vels iy ey on olyec
accelerationT ki oG o s if Liogpad ro
find M acredevation

L L

Positive and Negative Acceleration
Discuss studenis’ ssperences wikiolieabdsk them o

describe how the velocity changed when they tossed the stopper

to their partners. Reviewy that accaleration is a ch nge In welot
Have students read both paragraphs 1o com
Acceleration o negative accel@ration. Then a
AssEss thedr understanding

Guiding Questions

% During peoilive acoeletatian, bow A acieises duning
does the speed of an objecl changoeing decroaies dui
Buring negaive acoelemton, how orceEneion
oy e speied of an abject chang?

S 01 o wraim slows down as 1§ pulls Etoes L L Ly
stinbiom, i thel posithe scoeleration of o
nogative s cokanation T

™ I5 depciion mporia when FoR, Decouse mrption 5 repmesenie
calculating adceleration] Explain yotes of the e vefodlly varobies b e
aniver, i Cb e LT

i Aporoaching LevaEs OnLevel % Beyond Level®d Languags ACquisieon

Differentiated Instruction

@ Everyday Changes in Veldditye siudents wark as

a group to create a postes that shows two or thiee
examples of an everyday change in velocity, such as n
changing direction o a jegger picking up speed ar an
alrplane taking off, and s0 on. Ask students ta (abel the
show positive and negative acceleration

D Vehicles and Velodiyye students work in pairs 1o

create o rider imformaton Drochure for the Ferfs wheal
Figure S[he brochure should explain how the rider will
feel when the vetocity of the vehicle s constant and wi
changes. They should include pictures or diagrams witl
brochure that show examples of the vehicls changing |
velacity

3 Changing Velociave siudents clear an orea on a

table of the ficor 1o expediment with tay cars, They pusl
cars across the surface at different speeds and note wi
the cars Increase or decrease speed. Ask them to set
o demonstrations for the class, Each demonstration

should caome with an index card that explains If acceler
will decrease or increase during the demonstration and

Teacher Folbo

ing Etmhemr

Contrbltye students complete a Venn
gram Ihn! lists one similarty and one difference be
g terms positive occeleration and negotive occeler
exampie; oth invelve a change n velociy. Howes
positive acceleration s an increase in speed, while ne|
accaleration s a decrease in spead.

Math Skills

What is the average acceleraflomdent the following
problem to students to solve. What is the acceleration
cor that Increases fram 15 mis o 30 mys in 15 seconds
pulls anta a highway? ZFm/t What is the acceleration
car decreases 1o 10 mis as it drives off a highway =xt
saconds?-4 mA

Fun Fact

Formula One Racifigrmula One racers drive single-se
cars that are the most technologicafly advanced in £as
racing. Their design creatas air flow over and under th
that creates a downward force that keeps the vehicle
to the ground, even at high speeds. This enables the c
brake and accelerate vany guickly.

Lesson 2.0escibing Moton 45
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Math Skill Using Graphs to Represent Motion
Solve One-Step Equation Have stisdents read the paragraph and stucy thefhpote &

" {ain to studants that the palar bears must be tranquilized so
E;' ;;ﬁmﬁiﬁaﬂ;hﬁ:%md mﬁﬁﬁ“ﬁ:&;ﬁﬂ n scientisis can safely altach the radio coliar, Al the same

, e scieniist may also examing ihe Bear 0 determinge how
mﬁkﬁmg Ejriuaéqhugﬁ'ﬁ“ ;ﬂﬁﬁ%ﬂ;iﬂ:‘;ﬁﬁ o fthy it is. Tell students that once the tranguilizer wears off, the

students read the Math Siclls box to leam how to calcuiate  PE07 Tecavers and refums 1o its normal activities.
acceleration. Remind them that during positive acceleration, Displacement-Time Graphs

increases. and an acceleration equation will resull In a posiv lain to students that we can graph the metion of objects to

number. During negative accelerntion, speed decreases, an understand how they move and how they accelerate and
acceleration equation will result in a negative number. change mu[,l?,ﬂ Have students read the paragraph and study th
Practice graph Figure Mell students that this & a line gragh, which T
. hew a warinble changes aver time, A displacement-time
Have studerts sabve the practice guestion, Then ask a volu I
write the steps he or she used to find the answer on chart ﬁ?:::nr?:f E:ﬂ L
the board. i -
-2 mi Academic Vocabulary
satellite
Hawve students read the academic definition of sateiffe,
AslcWhat might be another use of a satdite®rs moy vang
Somplo answers include: to provide infarmotion 1o GPS dewices.
fronsmit soteliite phone and =evision sigrigls, ond so on,
46 Chapter 2
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Engage Ewplore | Explar | Elsborate Evaluste

-
Visual Literacy: Figure 7 Differentiated Instruction
Ask the following questions o infarmally assess your students’
understanding of the grafigore 7. € Pilotting a Graphistribute graph paper lo students
and a table of data that includes distances (in kilomets;
: Breah R ity T and times (in hours) for the motion of 4 bike fder Gre
ﬂ:ij,. et hm kg:mmmﬁ:, ,,:.,.. afternoon, Guide students in drawing the x-axis and y-
refetedice an thelr graphs. Then have them wse the data in the tat
plot a displacemenitime graph,
ELE'I__ BEEYESOEEE T 0 aE | i C» Create a Graphave students use the diagram of the
&0 | - = runner iFigure 3o create a cisplacemant=lme gragh.
A0 [ | 1~ . [ They should measure the distance between gach imag
the runner in the diagram and use that information 1o p

4 W /
20 i

] d__-”;‘_,,_..-""t.,

the displacerment on Lhe y-axes and use the seconcds on
stopwatch for the x=axis. Thelr completed graphs shoik

{ show a curving line that at first moves upward at an ews
13 ¥ 15 slope and then becomes stegper as the speed increas:

1UI23-1.5&? mlf
| Py (ot \ iy Combining Vocabulary with a Graph students
| = copy the speed-time gra Migore &nto gragh paper,
Aisk:What doos theaxls of a displacement-| | Ask: Wiat was Asl them to write senlences to descrine the graph, s
ﬁ;; ﬁvﬁm does A Ee'ﬂ-ﬂ-g many vocabulary words fram the lesson as possible,
5 aurd increments d| r including speed, velocity. acteleration, and s an.
they-aals shows fecrements of tisplan betwean hauis 7 9 by
and 75 ki
) TEEl:h.Erd-ljlbﬂ O R R o R R
Speed-Time Graphs g areers in Science
Explain o students that other kinds of graphs V] . g for TakeBNgineers at NASA have to take

n'.-' Iﬂ[H'E'I'E'I"Il calculations into account to determing
ace shulthe will launch inla space. They have to grag
Foteniial speed and displacement of the shuttle as it t

understand how an object moves. The graphsH
information that are shown on the X-axis and thg
gludents read the parggraph and study the Emgyl g
10 make sure that it launches safely,

Explain thot a speed-time graph can show hoff (3 h
meved dunng a penod of ime and how its spetd changed
Reading Strategy
Guiding Questions Compare and Contrtse students wite a short
0% Vihat does the -axs of 2 speodlinsie s-2a sows scremmnts of Hme ord paragraph to compare and contrast displacemant-tmg
graph showT Whal daes The yacly Mo yoes siows inoement of toeod, spead-time graphs. They should list similarities and
shew? diffarences batwean the two. For axample, bath show
. changes inspaad, but only the dizplacemant-tima graj
ﬂm’m ey il e e it shows 3 change In distance from a referance point.
pened af fima
Real-World Science
D What elemand of velodity i5 nol shommecion Radar GunFobce officers often use radar guns fo
“'WI"‘” -me: graph or § measure the distance a car travels during a period of {

The radar gun emits a pulse of electromagnetic radiati
passimg vehicke reflects the pulse and sends it back. T
speed of the reflection helps an officer know how fast

wehicle is moving.

@ Aporosching LevaE® OnLevel % Beyond Level® Language Acquision Lesson Z0escribing Moton &7
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Visual Literacy: Figure B
Sludents may have difficulty distingulshing between a

displacement-time graph and a speed-lime graph. Have stu
study the graphRigure Brd answer the following guestions.

AskcHow con

Ll that the bear moved atl o constant speed
heaurs 7 and

fine is straigi end doesn T slape ppwarnd o

2

|1

e N T A

Ak What is the diference between the line when the boar
speeds up and when it slows dislesT ihe bear speads up,

%ﬁhﬁr vpword, wiren the bedr slows doiwn, the Ine sfopg
e}

Asle How are the time periods between hours 14 through 15 in

igure 7 and hours 7 threugh M in Figure 8 &imllar?
horizontol ine shows there is no change in either displocement o
speed durng those perods.

Visual Summary

Concapis and terms are gasier to remember when they are
associpied with an imdEs: Which Key Concept does sach

7
Es

E r image relate to?
1§

Vebs ' Ir[ v |

0 3 e % 5+ Motion

Time {hotir) = Speed
T = Wetocity

AskcWhat ned to the bear’s speed betwaeen hours Band 6T

Beor's apeed

48 Chapter 2

» Calculating Acceteration
= Using & Graph 1o Represent Motion
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Ergage  Expers | Explain  Elmborate Evaluate

Intervention Planner M
Basec an the results of the Lesson Review, use the chart balow to
address individual needs,

Use Vacabulary (1-2)

ﬂ Gleding Guestions, Motion and Reference Points
Viesual Literacy. Figure 2

0 Guick Vacabidany
Content Vocabulany

Understand Key Concepts (3-5)
Key Concept Checks
Visual Literacy: Figure 8

[T KeyConcept Builder

Interpret Graphics (6)
B Veusl Literacy: Figure 7

Critical Thinking [7)
i Vsual Literacy | Displacement-Time Graph
Guiding Guestions, Speed-Time Graphs
ET Enrichment
Challenge

Math Skills (8)
Math Practica
Math Skills

@ Approaching LeveaE®» OnLevel @ Beyond Level® Language Acquisison 48
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Use Vocabulary Interpret Graphics

1. A refarance pobnt is the place you pick 1o describe the molidihe slevator accelerated during the first thiée secaonds. i
of an object, started at ground level and accelerated for three seconds unti
2. Destance is the 1otal lengih of an object's path 85 I Moves. it wat 4 m sbove ;e ground. Than it Ropped 10 m above the
Displacement & the dsfance bebween whsre the aﬁmtsmﬂﬁ“m S o SR

and where it finishad Critical Thlnl:lng
Understand Key Concepts 7. No, because it would mean that the object traveled some

3. Students should describe ihe motion of the hook based on & PIENCE [N 2E0 tme

reference point, such as the table of shell, and iis direch
Example: The book moved away from the table and mw::m
thie shalf,

&, 8. constant velocity

B The line should start st the origin (0.0} move up and 1o the right
o ot 0.5 [, Ymin {5} The ine should then be horzontal at 0.5
) o =N,

- 3

8.3 mis2 to the ansi

80 Chapter 2
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% Essential Questions
Aboaut the PhoWhy is I.'.II'II: side of 'I.'hE' ball 'Hulfl't" 14 tal After this lesson. students shiould understand the Eszentin

LS @ [ENMS TacRel. 1ne ¢ 105 Of The rackel exen a force thaGusstions and be able 1o answer them. Have students write
NpGEcis (Ne Snape or T |..' O LS 1O EaCh Queston in thedr nieracinde NolEnooks Rewisl each
sldents DY Naving theam prass T &r Lo obsarghesltion as you cover its relevant content

10w their palms subtly change
Guiding Quastions "y Vocabulary
% How has (e shape of ks tennis bl shiphly Aalensg T s v Cmnpnm Dic1inn.=||5.l Definitions

changed? ookt cAR RN Wil BhD Renrvd rackal 1. Wrile the word fovce on chart paper three times

2. Have s

Cenis IooK Uup the word Ina dictionary and write

L-_‘_.! B3 yaria hink o Baseball thanges itdey Sthountt o Sesels fe=i A
chapo when 2 bal hils H? Wiy e shan e tonms el £o e change in shen inres definions on the chart paper
i s i e s ok o 3. Campare and contrast the different definitions

) How might the lennis ball insk sMeds the bod Doonces aff the mcket an 4 A What are the varous meanings of the word force ?
the pac kel Bas Bt T 1 Birek ig T FEygnins 2% stugenis should see thal meanngs vary considerabty out
i T relate to the ability 1o move something or change
Smathmg
5, Have students reflect en which of these definlliions thay
have used of Rave Reard athers Use il avaraay cpeach
u Lﬁmaﬂager A5 What moved or changed in your exampla?
All the labs for this les=on can be found in the Siudent Lob  6.Encourage students to spend the nexi week noting when
Hr ..-.;-J-'- angl the Aactivily Lol WorkD Py, thiesir Triends, thewr parents, e news media, or olfers
e the word force. Augment the class definition by adding

sxamples to fhe chart paper
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.. FErgege  Expow | Explain Eleboraie  Evaluate
Explordctivity P ¥ ractr lrie S

How can you change an object’s
shape ang rm:ntim:miF Ject

Preps minClassiD min

To explore how & force can change the shape or molion of an
object,

Materials
Studentnodeling chy

Before & Begin

Check o be sure the modaling clay you plan to use is not so sticky-
that students will be unable 1o roll it across a ahie or & plcce of
cardboard an the table

Guide the Investigation

Encourage students to think about what they have 1o do inorder 1o
change the shape of the clay. Suggest that they ask themselves
about causc-and-effect relationships when ohsering changes in
the clay. What caused this chango ? What wos (he offect of my
ochion?

Changéing shapes Shape 1Shaps 3 Shaps 3 Shape &

Suapes ik of
ity o by
Dorii By fprye]

Think About This

1. Students showld indicate thal they pushe on the clay in
different directions.

2. Arswiers should mclude that the speed andior direction of the
mction changed.

3. Key Concefudents will indicate that they had to push or
pull the clay to change its shape and to change its motion

@ Approaching LeveE@y OnLevel @ Beyond Level® Language Acquisiion Lesson 2Foces B3
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)m Typss of Forces FoLnan
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e —— & mEs b i el bl e wem = wt moskp .- ik e it
ot L 5 BTy lrow Bond wnilicde nfia Gee e doaes sl
Wl | Know | What | Ward fo Leatm Whal | Loamwd s s A et e vl |1 sty o o e ot |
Cantaci Ferces

Tha o bl oyl W p i o boskni frmtilig Tan lisd
| e ek, courng dhe inp o b dmigh in mrrlmee doser
Niny e ey 1hw bukers Ao tral Swe deeach e wn oEnggr

= '!llll“ﬂ‘h’_l!d.]ﬂjwh‘r

| aljps i ey (Fphl @ = B A o s amres
| duml el s s o Bl W i

e bwtare

1 sitar rm o LEE e e o miae m
I LA | B
e B Mansamaaet Fonoes T
: ’ Vit e i ) R LM P 1 ol R L b
| sul] Tl § il Furn gl ek ik e
What are forces prilesd fusmani] e sl Ainigh W o i |
o . -'llu:r'iulm-\:nhmnl.-11-lmrl-rlf-:|-ill
Wk Sy o e dommpEnes Bl . helba el jrefean
w1 ket el LA IR v e Theyy JF piailiw @ H-hﬂ..ﬂ?h aiiow Uil jrdle il i II, Bl gt e
Byl am oy e v el aiel e EiEE Yo ushle i v The ina e g Mt il
e by, Tisw o ior pull won he Bl ou jaid sy L maiw by eees wm boaw ragres s mell gow iy
i N ik o Al cia il Bm [ = S ERURYT TR | SR p—— ..

# e B il iy il i ilgais Bk E lnigili - i e
o cha v pwussente s wlis sl sl The Jwcfpss
m i il @ e e b dievidi o e
borm T o il S L i (R N el ilies] o B
il i i W a0 i e el

Thirts % waes mE o lares r gl v gy it 4 I
rm gy o b b aendt B da) ol e

i as
il iy i e

T | e es o wdaEh e b & mreen [P ey we il g
NP E—— b can i swsn aconir i Roall can s cckniien v
T —— g o b s wabaeime s el el as Jisgean
b eern i v e e e p A LefTe a @ s b
== neh w v e shorisin m e Pl on ek e
% maie — e fora e @A e aeees O lul Tle lsm ol
g wlar mesiw Py ile Il i g plsiad oo B i I Taii l

gy b s peed ot dhie lluiﬁ

Wl i B Fere o e i

e g Ipies I Faies B
2Lk

What are forces? Types of Forces

Hawve students describe the objects in mBgumeshsk Before reading the paragraph ask students to identify which
students what has sat these objects in motion. In the top imagkfacts exert a force on olher objects in the photo on the lesson|
finger pushes down on the butten. In the batiom image. the opgaer. The rackel causes the Ball 1o stop, then Ty autwand. The
pufis the bicycle up. Then hawve students read the paragraphdid afso pushes back against the eckes and makes the sirings
learn more aboul forces and what happens when they push oxgpel| Dackwand. The hand presses agamst the handse 1o make 1
on objects. Ask thase guestons to assess students” understandioa) maove.

Guiding Questions Contact and Noncontact Forces
2 'What is a force? A I‘nm!-nipmﬁﬁ'ﬂi'-’fﬁﬂ'l'l ene Mg o Ask students (o discuss some of the ways they changed the 5*';]

or the motien of the objects ibabech LalBrainstorm ways 1o
change the shape or motion of an chject without touching It H
A in _-aru?up can forcees affect LME}MWQE e speed o iirectior Students read the paragraph, then ask the following questions.

P R N " . Guiding Questions

Doy faroe Sormple ansser d pevson 'F RO BV

motio hh i B e e ok Thi What i tha diference bedween the Wity canfoc? frces, the afincis sres!

-innh:' positive of regabve mhui.].m.!fnr% o 05 o ﬂ“r e s -
affect shjecis? e et b oyt Ml e sl

Ioohing

umnmmﬂﬁmm-ﬁwm&mmﬂu
ta describe the ditference bebween coaloct feee: a persar Mrrdws the Sailf
e forces wehen 3 baselall i reewmi™ s o har o A osedel s o
imie the alr nnd wisen | fall bo 1 e s berowse of @ noncaniect
giound. MM'FEFMMHMHNWI
g
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Engage Explore  Expain | Elaborate Evaluste

Visual Literacy: Figure 10
Have shents compare thie six imaBigube Wiarity that the blue Diﬁerﬂﬂﬂ EtEd |n5'thC“ﬂn

arrows regresent forces al work. Ask the first two questions to assess theis i Isanc Newton's Famous Discolmmy stuclents use
undersinnding of the contac! and nencontact ferces in the figure, Ask the intemet or schoal library to research the story of Si

o tians 4 [S——— theit understanding o diflerenfVE@Wion’s “discovery™ of gravity, According 1o the famos
tiva anestions 10 ssess haw well ey apply thett understanding 1o G118 ste, ideas about gravity came to Newtan while he was

Ask: Why is the applied force in the first Image an example of n his archard When an apple fall from a trag, he raalis

been pulled to the ground by an unseen farce. Ask
mﬂmi harid hos to touch the dough to apply Iree o co what they learn to complete the foliowsng activit

Explain that they will Iearn more about Newion and his
Ask: Why s magnetism an example of a noncontact force? discoveries in the next [Bssom,

fdogralism repels e bar mognels o keeps e oot withou

the magnets fouching each other b Sing a Sonddave studenis work In pales to write the
Ask: When you pull a notebook from vour bookbag, is that an lyrics for @ song or & rap about Newton's discovery
example of a contact force or a noncontact force?=Why? O Write a News Repéttve students work in pairs 1o
on example of o conloct fovce because you have to fowch the wirite the script for a TV news repart as though they ws
noiebook to pull it ouf thers when Mewtlon began lo piece logether his ideas

Ask: Does a compass work with contact force or noncontact  8l0ul gravity.

force?A compass works with mognetic forces, these are non gy perform a Skifave students work in small teams to

covioc put on a skit that shows Newlon making his famous
discovery, They may choose 1o write down the skil in s
form or @d-lib it for those who aré just leerning to read
Eralish

ﬁ Qw-liiI+I-I-I-I-ll!l-|-|+l'+l'l'l-rl-l'l-|-
VR f Reading Strategy
. Main Idea and Supporting Detisile stuclents reread

B_:-) the sections on friction and gravity, Ask them 1o comp

! two "main idea and supporting details™ charts to expla
each type of force, Their charts should provide definiti
friction and grovity and include supporting details, sud
thie-fact that fnchion is a contact force and gravity is a
noncantact foroe.

Real-World Science

Gravity and G&hen you jump In the air, you Tall back
cown at & Tixed acceleration, This s accaleration due
gravity, which measwes 9.8 mis and is commaonly kne
as . Most roller coasters run at & maximum accelerat
between 3 and 4 Gs, which is three or faur times as fa
a free fall o Earth, Mo wonder they are so thrkiling!

Eli|

s Approaching Lovass Onlevel & Bayond LeveEs Language Acquisitian Lesson 2. Forces 55
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Friction and Gravity Distance, Mass, and Gravity

Have students read the two paragrapns and study the phomBaplain to students that the strength of the noncontact force of
Figure 1 l2am about riction and gravity, Then ask the foliowgmygity s affected by distance and mass. Review the terms
guestions. distance, moss. and growny. Distance affects the strength of the
force of gravity, Have students read the pamagraphs and siudy th
Guiding Questions diagram iRigure 13sk the following guestions to assess their

I What weauld happen If the biue armede sdoyer ool dew dewn ond siop Understanding.
wore longer than the red srew? - shcing beione e reacneg e boso, Guiding Questions

R e N ey T e e Y B ]
T e e L= 1] 1

Lowiie 3 Trres W7

I Which types of forces are dhave  [here e oalp monconfact fonces Decose igsiT Woagint
et .:'"':,I;.h' e e I What is weight wnm?ngeamﬁﬂh force of
ran or '

0% What offeci dors mass hawve an ”-ﬂmm”lf*m"“"“f
graveyT phalesjrthels for [he plan

i1 e dingram in Figure 12, what i 550 N, 56.25 A, 40375 §
ﬁlh: gan]

an Earth and in
spacnT Whal & e diference boivween
Tha pavg?
=D Wit facters affect the wow gravity ds ihe mass af fhe abysed P o, e
pets g ohjecs? e bedaeny e creoses As the
AusowcE Dotween M bt morensE
Ui fevcd Dalisoan i dec raosey,
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Eagage Expiare : E-'l!p-lill'l s

Visual Literacy: Figure 13

Hawe students compare the farce of attraction between the wo 5e45 of
=pheres shownfigure 13 hen ask the following

1 bilomn kg
F +—i

EF
2 nnlmnhg

Sk Dipscriibe the acceloratibiie bdtan sphomet due 1o thi
gravitational force between tilden boffom spheres oorefenoie
pach oifwer with hwice ihe grovitefional farce a3 ihe fop spheres
mirss of the spheves an (he right hos been doublod.

"

Combining Forces

Ask students to imagine a lug-ofswar game, Have them predict

Elaborate Evaluate

Differentiated Instruction
L% Play a Game of Concentrallome students wark in

palrs to write the followdng terms on separate ndex ca
conlact force, nonconiact force, bojonced forte,
unbagianced force, nel farce, growity, and friction, Ask t
ta uze what they have learned from the |&550n 10 write
defintions for each term on anather set of index cands
Then have them play a game of concentration by wirmi
tha cards face down on a table. They should take tum:
turning the cards ower, two st & time, 1o match a term t
definition, After all the malches ave been made, the |
with the highest number of cards wins,

¥ Forces and Rubber Bals.= partness play with
ruber balls on the floor or a smooth surface while
arakyzing forces. Ask them 1o wrile a briel report 1o ids
when the farces acting on the balls wera balanced or
unbaancad. For exampks, it a ball 5 resting on a &hle,
surm af tha farces between the ball and tha table anel ¢
afe balanced, so the ball does not move.

) Create a Picture Boldlleve students create a pictura
book to compara how gravity affects difforent objects
Earth and on the Moon, The pictures In thelr books sh
illustrate their understanding of how distance and mas
alfect gravity

Q TEﬂEhE'rﬂDI-h-D R

how & two-parson weam could beat a three-parson team and f a Teacher Demo

fve-permon t2am could baat a Tourperson team. Then have
students road the patagiaph. Return to the imagingd oam

Balanced or UnbalancEshg in o iwo-pan Dalance
scale. Place a 20-g mass on the right pan and a 40-g 1

canfiguralions. Have stidents use the words forces and combunedhn the left palisk: Is the scale balanced? How do yoi

faorces o explain thedr predictions

Forces in the Same Direction and in Opposite

Directions

Have students read the paragraphs and study the images in
Figure 14ndFigure 15.

Guiding Questions

5 Wil would e ol foree Bo i the20o N
oy om 1he ar rghd in Figere 18

stopped puliing

=N Why i the el force of (ke lop imaglne fofo! force of fie oo on Bhe mpht
o Figare 150 N ~300 N and the fedol v af the feom
oy b faff i SO0 N When vou ooy mam
ooy, i o i O N

% Hiow coidd you explain the change Ore of e SBadues need mane e
from balanced to unbalanced loroesiahe second versoo of e imoge. T
Tl i versaans of Figune 157 cauged Bed mat forve an phs B0 o be
g ghan fhe ol fuce o de mghl

€3 Approaching Leva@d Onlevel @ Beyond Leve@ Languege Acguisition

know Mo, i is unbolonced becouse one Do g dwer |
the otherisi: How could you balance the skalb®
L0-0 mass o the right pon, Ao the odditional 20-g m
fsk How do you know the scale s now balBniied?
pans ore now the some helght Explak that when the
i5 balanced the pans are level, nalther one s lower th
other. Samething similar happens when balanced foro
on an abject. K=z moetion does not change,
Real-World Science

Gravity Around the Solar Sy<bemity isn't just different
on the Moga than it is.on Earth, It's different on ather
planets because ¢ach planet has a different mass. Of §
four terresirial planets, gravily is weaker on Mercury a¢
Mars, but s about the same on Venus as 1 s on Eartf

% "
Lesson 2. Forces 57
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Combining Forces
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Balanced and Unbalanced Forces Visual Summary

Have students read the paragraphs and study the image In Concepis and terms are easier io remember when they are
Figure 180 explain the difference between balanced and  associated with an Imaige: Which Key Concept does each
unbalanced forces, kave them imagine a book resting on o jmage relate to?

classroom desk. Gravity exerts g downward force on the boo
while the desk exerts an upward force. The sum of these |
0 M, That means the forces are balanced and the book does n
mave. However, If the book rested on the back of a chair that « What are Forces?
exered a much smaller upward force, the forces would become

unbalanced; the book wauld fall off the chair and to the fiogr, = Frittion and Gravity

Guiding GQuestions v Comsioing Foares

Wan o move fasier, aredatoncet! fors
o nhhrlnﬁr: e
wctireg on if?

&N How do bafanced and ushalanced Urboloned Sures oot o modion af
Farces difter? o byt Badonees forces oo rol

mhnmuﬂ ihat am unbala needie moton of M bl chompes. IF coukd

force 5 aciing oa an obfect? ﬂﬂ:m:vmmmd.
e
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Una Visrasaiary Internr e Graphic
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Use Vocabulary Interpret Graphics

1, Fricition is a contact force that slows down the sliding mosieis two objects get farther apart, the gravitational force hEMEl
betwesn two objects that are teuching, them decraases. As the mass of one or both objects increase

TR Ty the gravitational force balwaen them INCreasss.

7. The sfrows indicate that the up and down forces [N and
Understand Key Concepts gravity) are balanced. The front and back forces {thrust and
% i e raaaes drag) are glso balanced. Therefore, the plane must be flying af
8 constant speed
&, Gravity is pulling him down, The seat of the bike is pushing bim up.
The force produced by his feet pushing on the pedals is | al Thinking
ihe force of friction on the bike, 5o the forces are mhﬂtnnmiqﬁ! i shouldl show the sm of the tves Toroes acing

he slows daown. ane direction but equal the sum of the two forces acting in :hj

8. There are ng unbalanced forces. The upward force of the talglgposite direction.
balances the downward force of gravity.
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Aboul the Phokow does this fedifirill rides at
amusement parks must undergo rigorous tests to make sure Bewstions and be able 1o answer them. Have students write
are safe. Bars, hamesses. helmets and other safely measuressach guestion in their iInteractive nolebooks. Revisit each
cointeract the forces of ';lr-i‘.'l'ﬁ'lt}' and the pushes and pulls Eﬁmﬁnn a5 you covef Its relevant content

by the ride tsall to protect the people who ride tham,

Guiding Questions

% Describe wha 1 etight Tesd Boe  Somoe oresr. Ay (e e puiies mo
o go on this nde. ol Me Sove fansaed ol Aock. ua amnd
g, M fovls K you o fying ang
ZHORANG BRBRGR e Y,

& How do the Bars afleci ing
mabian of e g ?

{iwe bars grovend e ngers Fom Bang
olf phe vt andinfe bhe oy, Thoy bheap
e richesrs Soffe i e niie A A ealinn

IV How do tho Bars impact the focdlhe borr cowvieroct B fovce af grnvily

ol geawniy T T R e ey IV B oY
e ragfie ol Jowettrd (e oo

LABManager

How are forces and motion relates
¥ How miil] manad gins inmed il o Peeeel lpape fibhj i
oRwr T by bl e R T sl s ked demon i
1 N, s sl LT RETeE PE WTEL O aDe g L SR T AeR
rroiam b
H-n“uu-. Vo
1 bl P peecire el iBard 9p Fre panln g v el w
[T v
£ e W T S T B-Faramr wai
B Faik o oo il ey i e i, Pl sariore: i vl + o i -
PlbrrwT b T 4 | PR e WThE ST
[ st a odor wiibe i i e wdl shaad 1
[EETETES SRS T
B P g e e e wlger G 1w i |
el e 1P i o Mo oy it wh i Cn S
EIiili i Foul i L
T Kinawit Tive
1. AiwebitF o | § e ol 1 L
7 By Covmuilins ki wn oo bsrrs e miabed bs Son v
i o Mo iniukintin
| |
i
Y
= T

%) Essential Questions

after this lesson, students should understand the Esseantial

Q Vocabulary
Build on Frior Knowledge

1. Have students discuss the meaning of the term Jow, and the |
ways we use il in evenyday speech, For example, a law con by
a ruds, &8 practice, & custom, a way of organizing something,
and so on,

£.Caplain that, I science, & law is a fact of & rule that is ased o
ovidence and observation, Scientific laws can be domonsirate
and understood by Using expenments.

3_4sk students to name & scientific aw they may already know
or hawve studied, For example, the Law of Consendation of
Energy siales that energy cannol be created of desiroyed, onl
comertad ino another tarm. Students may also e tamilion wil
the Law of Comsenmation af Mass, which states that mass
cannot be created ar destroyed, anly changed Into other form:

All the [aks lor this leszon can be found in the Stuaent Resourdk Explain that in this lesson they will leam about three lavs of

Handbook and the Acthily Lab Workbook
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maotion that were revealed by English scientist |. Mewion in the
B00s.
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Engagne Explore  Explain  Elaborate Evaluate

Explordctivity PO octor Nolor 8

How are forces and motion related?
Praps minClassds min

Purpose
To obsense what happens to an object at rest when an unbalanced
larce acts on it ard when balanced forces act an i1

Materials
Studenindesx card, plastic jar, 5-fils cokn, newspaper, book, paper
clip, pen or pencil

Before & Begin

Ask studenis if they have over seen a magician pull A tableckath ou
from under dishes, Discuss how this is possible. Suogest that they
think about the ferces acting on the dishes ang the tablecloth.
Diyane & dala lable on ihe koard that siudenis can copy into their
Science Jourmals

Diecriber inpbof v | b il il
T T tp-_plml |_ | | ! P T

Guide the Investigation

« Studenis should be able 1o descrice motio
aftects contact forces and nonconfact forcey

+ Have students practice flicking the card off
anything on top. Demonstrate how to pull dg
newspaper stralght doeen quichly. Aok stu e

ditferam motion in each experiment.

+ Troubleshootinigstudents push on the card or pull the paper
too slowty, the activity will not worke

Think About This

1. In each stop, gravity pulls the object{s) down

2. Key Conceglomple answer: The card moved sideways
because | pushed it Gravity pulled the coin into the jar. The
paper mosed because | pulled 1. Maybe grovity held the book
downt, The paper chip and pen were ighter 56 maybe gravity
didn't pull as hard and they moved easier

2y Approaching LevaEs Onlevel & Beyond LevedDy Language Acquisition  Lesson 2.Mewton's Laws of Molion 83
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Newton's Laws Effects of Unbalanced Forces

Have sludents discuss thetr experionces Gihnbe Lab Remind students that the definition of acceleration is the change
Remind students that a force is a push ar pull that sets objecimgbject’s velocity during a period of time. Have students read Y

moticnisk Would the book, pen. or paper clip have moved Berographs and study the diagdfigune 13nd the photo in
you hadn't pulled on the paper? Figure 18hen ask the following questions to Infermally assess

thair understanding
Newton's First Law Gulding Questions
Chscuss how thaunch Labelales to Mewton = first law af ; ; A
mation. Ask students 1o name the parts of Newton's Tirst law i,;':. than hr;;;‘:p:"m:ﬁﬂ*m "
relate (o the lah. Objects such as the coin, book, pen, of paper © bakenced of unbaanced?

memain ot resi until a force sets them in motion. Once the ndex

. . z force on an object 16 5N The aluscd A accileneling doss s
card wias pulled, the coin was in motion until it wos stopped and e ather 1 10 N

batiom of the jar dowerward, what is 1B object's
; madion?
Science Use v. Common Use

inertia How wind add foeces ;

Have studenis compare the science definition of Ineria to lwaPI num!:u‘-num m:.t’t: chake ﬂ.ﬁ’&?’m :-f:: lﬂ
everyday use of the word, for which fnactivity and mationiess arcwing sl srowd

synanym#isk: How do all three terms relate to the science use

of inertiafll Hree ferms describe something thot resisis g

change i motion. The science use of ineria refotes to an object

that is moving, as well g3 one thot is still
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MNewton's Second Law of Motion Vigual Literacy: Calculating Acceleration and

Have sludents read the paragraph andFiguey ™o leam Changing the Mass

Fuenwr (s ralates to Mewton's second |Sw of motion. Then havBtudents might find learning two equations for acceleration
them consider what new information they have learned abouteinduising. Explain (he logical sieps:

Launch Labuestion if a =?'|:r

AskWhat s the acceleration of the book or thoopon?s —v)

the net force exarted on it divided by the mass of the object ¥k 0=—7
bigger the moss, the smalier the occelerotion. then 4= W

Cul:ulnﬁng Acceleration These equations can be writtan on tha hoard,
T'efl students that another way 10 express ihis concegt is F = Fibe final equation shows that I @ larger force i1s applied 1 an
Multipiying kilograms by meters/seconds squared results i object feft numerator), then a grealer enange In velocity Wil occy
Mewtorms, which is the unit of force. Newlon is the “shorthandfight rumerator]. In addition, if the mass of an object increases (&
version of kg = ss | Write the equation F= ma on chart papskenominator, then the time o make a given change in velocity
the board 1o help students understand that force equals maseust also increase (right denomindide) How are the acceler-
multiplied by accesaraton. ation, the net force, and the mass of an object PiMabedd s

are reloted using Mewion's second fow: F = ma. As edither moss oy
Guiding Questions occelerotion increose, force increoses,

ED Horw fast would & 0, 3-kg hall e peeabirtion woild be 20 mi
mecelerade I the ref [oroe weie § N7

Herw dons incrmasing e lons ale@cresung Me fne incrpates M
mlhu—nr_humil-lwhh poceheyoinne. Decresang e farce
detrasing the foece alfect it? diecreass B dedeiaimn
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Force Pairs

Review this in terms of the objeRigunes 20nd21and

compare it to the tug-of-war example, Then ask the hlluw]ngﬁudhﬂ Guestions
A Do Nowion's three Lawes dpply do allio; fhéy o nof ooy 60 very amall o

questions
Guiding Questions

5% Whon fwo objects ceer lores on e
other, what are those fproes Called?

ﬂ-ﬂ'ﬁuhﬂ:ﬂdhwﬁ head on thet 5 i comrred
bzl i Fgure 31is 15 N opwand, what
i (e torce af the Gall os the grl's

W Picture by steuents pushing & wegen P wo forces @ mol @ fov e ol
lemdnd with boskcs, Do the farens  ircinng, they e cambined s,

eusried by the stiudents on the frge My 0o ol 0 Sngle eiecr—ine
rﬂrnﬂumﬂhﬁuuﬁyu ﬂmrun:n-d:m?ﬂ
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MNewton's Laws in Action

Have students read the paragraphs and study the photo of tave students review Newton's three laws of maotion by restating
soccer playersFigure 2Clarfy that you never combine forcesham in their own words. Then ask them to read the paragraph af
in fiorce pairs because the forces ane acting on different objegiad,Table 1.

B Which kinds of mobon do not
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Visual Literacy: Newton's Laws in Action

Haye sludenis compise (he examples sMaklerT hen ack ine
following guestions §0 aseest thair undarstanding

AskHow do you know that the table is exerting a force on the

beowwrl of fruit?il weren'® the bowd wolld move downwerd

AskHow is the woman walking on the sand an example of a
force palrThe woiman i3 producing o nef force by pushimg on ihe

sand, The sand pushes bock with egual farce,

Mewton s First Low Newton's Second LosMeston's Third Lo

The upsvard pengd | Becalise (he ol
downward forces gn @t rest, s

b beiredd ey Beceloration s
salancad, Tne motjon O mex C6n LS|
of e bowd 15 nol | Mewdon's second |
changing, ILis af ragt 1o calcudate the
force on the bowl:
F=mxa

F=2 kg=0 m/d
F=0

5 The lorce ol griivity
s the bowl do
S0 1] edaits a loice

on the table. The
hige  takle pushes U on
et o] WwWith a forfe
that is the same sije.
bt in the oppositd
direction

The fosces acting gn When an objed
1D worman e Moves 01 8 cansin
Baanced T el welCity, ThEne 151
mertia keaps el
miaving At A eonatynt
spead i a straigh
fne,

aF show down

occelgraticn, & ned Tha sand pushes gn
fares waild Baps b
act an her befare | with equal force,
she would speed yp  moving her lunr-: el

The woaman's lee
i push agninst the
ANd A5 50 walks

e woman ' fanl

i Aporoaching LevaEs Oolevel % Beyond Level®d Languags ACquisian

o Teacherdolbox eI L LT

Reading Strategy

Active Readingave @ach stuclent write down three
sentences in this iessan that they balkeve most Cleardy
represent the main kdeas. Read key sentences in the te
and have students ralse thelr hands If ey have wiiiter
down the same senlence. Ask students to deferyd thair
choices,

Real-World Science

Secat Belts and Mewton's Firstwhwn a car moves
forward, passengers inside the cor also mave fopward
same spesd, But, if the car slops suddenly, the passent
would remain in metion unless an outside force caused
them 1o stop. That's why seat belis are so Important, W
o car siddenly stops In an sccldent, the motion of the
passengers wolld btk them against the car or out of
altegether il they weren'l wearing seal belts. Seat bells
protect passengers and pravent mjury By praviding an
unbalanced farce that affects motion

G Intervention Plan

Based on fhe results of the Lesson Revew, use the char
below to address indawidual nesds.

Use Vocabulary (1-2)
Science Use v. Common Usa, inertia
Visual Literacy: Mawton's Laws in Action
' Cortent Vocsbulary

Understand Key Concepts (3-4)
Kay Concept Checks
' key Concept Bulldet

interpret Graphics (5-6)
@ Visual Literacy: Changing the Mass; Figures 17, 20

Critical Thinking (7-9)
E Visual Literacy: Nawion's Laws in Action
Enrichmeant

Challerge

Lesson 2. Mewton's Laws of Motion 68
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Visual Summary Understand Key Concepts

Concepts and leoms are easier 0 remember when they are 3. Dunbalanced forces.

ﬁi mm;mﬂm \magek: Which Key Concept does each &, There is no net force because the nider is moving ot & consiang
velogity.

) Summarize (B Interpret Graphics

« Nowton's First Law 8. Thir box will mave 10 the right, with a nat forkke of 10

o

3 . B, Mewton's first b stades that i the not farce acting on an ob
NS SEFmd iy s 2era, the motion of the objed doas not d’langE.ETHE SECOR
+ Mewton's Third Law law states that the acceleration of an object is equal to ihe n
« Meawton's Laws in Action lorce exered on the object divided by the object’'s mass,
Mewion's third we savs That when one object exents a force
Uszsa \.'n:nhulnry an a second ohject, the second object ekerts 2 force of the

%, Semple 2 S W Ty ot presa on e Nooe, Thas fiaar same size, but in the oppasite deraction, on the first object.
presses back on my feet with equal force. but In the oppo@ritical Thinking
dirsction, Whan | press the keys on the computer, the hew., s ' )
h back wikh i force, bat in the it chieciicn . The inertia of the box keeps it maving in whatever direction 1
R ks i, g " A s car was moving before it changes its speed or direction

2. MNawtain's first law ralates forces to objects that are at rest
constant motion. Newton's second lw relalos foices o pecple would mowve backward with the same acceleratior

that are acoalaratkng 84N
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Study Strategy: Match Pictures to Study Strategy: Write a Quiz
Captions When students wrile possible lest questions based on the voca
Students sometmes remamber what they have studied withouf 1erms and definitions they have learned, il lakes some of the mipstery ou
developing & true understanding of 1he concepts. ol assessmenl.
1. To help students better understand what they have read in thid. Divide students into groups of four
chaptes, ask them bo iewrife the key concepls in their can wollshnve each student develop a len-question quiz based on the
their Science Journals. worabulary words. Encourage students 1o incluce s varety 1:1':
2. Then ask them to locate photographs in magazines; newspapers, WEslion Lypes including true-false, matching, fillin-the-blan
on the Intemet thal illustrate those Ideas, For example, for the tipke choice, and shorl answer,
cancepl thal explains speed they might clip a pholo of & race 8 each student exchange papers sith anodher group mednber,
the key concepl that relates to gravity, méght clip & pholo of who will take the quiz. Then, that sludent passes (e LumpIT‘r.'d fuil

foothall falling from the air in the middie of a game to another group member, who will grade i

3. After finding photes 16 metch cach concapt, have students pudhEatodrage groups 10 discuss how writing guestions helped
Lagether on & poster, using their key concept sentences a3 coptiommplets & quiz

B

fiar the different images, Example:
The metion: of e sbyeed e be deserteed wang o poulan A n o g o 1 prll [ are specd b
o tcerence poanl amher when fie o o s cach olher
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FoLDABLES m

Use the Foldables® Chapler Project a5 a way 10 connect
Eey Concepls.

1. Ask studenis 10 organize their Foldables® n a way
that reflects how the concepts in each Foldable relate
1o aach sihar,

2, Use glue or staples (o hold the sheets (ogether
a5 needed.

3. When complete, ask students 1o place their
Foldables® Chapter Project at the front of the
Have tho class critique and discuss the way in
students have organized thelr Foldables®,

Use Vocabulary

1. disphacensnt B. Nowion's 2rd law can predict
the mass of an ﬂm an
2. Motion takes place when  ob@ct’s Accoleration, o tha
# increases the distancs loroe acting on bn olapect
between her and the
starting kne 6. Newlon's fest law of mobon

3. gravity, magnetiam, 7. Mewdon's third lew of mation
slectricity famy s

&, s speed or direction mullk force pair
change.

Link Vocabulary and Key Concepts

8, reference point 13, unbalanced

0. dispkacement 14, no change n an objsct’'s miotion

. bow last an object 15 Newion's second lnw of mation
changss penian

1. speed in e given divection

@ Approsching LeveE» OnLevel @@ Beyond Level® Language Acquisiaon Chapter Btudy Guide T3
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Understand Key Concepts Critical Thinking

1. D. A worm moves 5 cm along a straight crack in the sidewMk. The force of gravity is the least between the | kg and 2 kg
B, Thssswiaions i il carviat it masses that are 2 m aparl. It is greatest between the 2 2-kg
3.C. 232 kmh masses that are 1 meter apar.

1. The dsplacement-lime graph should show a straight line with
4.B. Aboy's fool pushes down on @ bicycle pedal. The pedal o5, oard slope extending from (0,0 to (15.12). The speed-tim

pushes up on his fool. . :
. graph should show a horizontal Gne from (0,12) to (15,12).
5. A 30 Nto the right 12,102 km/he

6. A It accelerates to the righl. 13. She must have observed the object moving at a constant

7.8 1.0m& tothe right velocity, which would mean that the forces acting on it were
8. A. A girl pulls the plug of an electric hair dryer from the socketbalanced. Newton's first law
9, C. Newton's second [aw of motion . When the astronaut pushes against the spacecraft, the

spacecraft will exert an equal but opposite force on the
astronaut, causing him to accelerale away from the spacecraft
(Newtaon's third law) until he reaches the end of the tether and
an outside force acte on him (Newfon's fust law). Because

his mass is less than that of the spacecraft, the astronaut will
accelerate away from the spacecraft at a greater rate than the
spacecraft will move away from him (Newton's secand law).

Scanned by CamScanner



e
_ Engage  Explers  Explain Elaborsie evame |

Writing in Science Lo intervention pian- SRR

15, Students should dismiss the claim of the man because, I Based on the results of the Chapier Review, use the cha
Ihe van had been moving forward and suddenly stoppod, below to address individual nesds,

the surfboard weould have continued moving forward, not

backward (Newton's first law). Lesson | Guestions | Intervention Options
Understand Key Concepis |
1 1-3 Key Concept Bullders |
2 5-6, B Comtent Practice
3 4 679
) TheBIGIdea S
16. A 5 you carry the box up the stairs at a constant s ! 1 12 Erichmant
the upward force you exerl on yoursetl and the bax is s b i Challangs
equal to the lorce of gravity. The forces are balan 4 10
When you set the box down, the force of gravity 3 (B4
downward equals the force of the step upward, 49 the Writing in Science
forces are balanced. When you Iift the box again, jou
i 2 15 £ Language Arts
must apply a net upward force to overcome inertia and [T Ernrichment
get the bok accelerating upward.,
17. When the acrobats were standing on the bars, the
on them were baianced. The men holding the bars Review the Bigldea
caysed the bars to exeit an upward, unbalanced force 2 16 Content Practice
that pushed the acrobats into the air. A1 present. their 3 7 Enrichmeant
upward motien has stopped and the force of gravily is an Challenge
unbalanced force thal will start them falling back toward
the bar.
IT MathSkils |
e ez @& Math Practice: Solve lor
l) Average Acceleration |
(Math Skl 2
Solve One-5tep Equations
;. 375 mdman, or 825 mis
.07 m%
20.25 mA
21 24N
o
i Approaching LevalE® Onbevel @ Beyond LevedEd Language Acguisiean Chapter Eeview 75
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Multiple Choice

1 B—Correch. [ Incorrect. Both describe properties
unatfected by motion. C: Incorrect. & change in reference
point invalves 3 change in the description of motion.

2 B—Corredk Incomect. This formula does not include
direction. C, ¥ Incorract. These formudaz do not include 1

3 B—Corredk. C: Incorrect. These cars show a positive
acceleration. B Incorrect This car shows no asceleration

4 A—Corredl Incorrect This car has an acceleration of -1
m/s . C: Incorrect. This answer includes car C, which has an

acceleration of 0.5%s . D: Incomect. This answer includes car

0. which has an acceleration of¥) mi's .
5 D—Corredk, B, C —Al 0-3 seconds the object is speeding
up. At 3=5 seconds the object is at constant speed Af 5-8

saconds the object is speeding up.
6 B—Corredk B, C —Incorrecl From 3-5 seconds, the

B8 B—Carredk Incomect, Both obhiects starting 1o spin does
not describe a change in distance or mass. C, D Incarrect,
Both objects decreasing in mass or moving farther apart wouly
retuce the force of gravity between the objects.

8 B—Corredk, C, D—These show non-zera net farces, which
mearns the farces are unhalanced
D—Corredhe forces acting on the skateboarder are
balanced. A, B. C— St mation, increased speed, or
decreased speed describe whal could happen il the forces
acling on the skateboardes were unbalanced,

horizomial (zero slope) line of the spasd-time graph indicates

that the spoed af the object was unchanging
7 B—Comedk. C. D—AN are noncontact forces.

76 Chapter 2
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Constructed Response

1 A period of constant acceleration would appear as a Key
straight ling. positive slope indicates positive acceleration, | Question | Answer |
tero shope (horizontal) Indicates rero acceleration, 1 B
negative stope indicates negative acceleration. 3 B
124 period of nonconstant, positive acceleration would -: E
appear as a curved line sloping upward. ~ |.'.'|
13 Accelération is force divided by mass. Thus, a constant B A
farce divided by an increased mass would give a 7 B '
decreased accelerstion, B B
14 The wall pushes with an equal farce of 10 N in the ) L
apposite direction, which s back an you. L . |
1 SEe fxlened answeer {
1’ See extended andwer|
K S extEned AFISES |
" See extended amswer

@5 Approaching Leva@s OnlLevel f» Bayond Level@p Language Acquitition  Chapter Blandardizeddt Practice 77
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Foundations of Chemiztr?;

) TheBIGIdea

Accem all regsonable respanses. Write student-generated
gquestions on chart paper and retum o them as you siudy

the chapier,
Guiding Questions
L 5L umﬂ:.r;wnmq that eoriabas

{3 Inwhal ways can matter change?

CONERIN nEatber.

31 Clmesiibyibig Batiem
n @ a8
ERLEC R B e B Ll R ST o
- tigm L Sews S o cmam s

- i B e iy T

!-l Phymical Propaities
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Does amount matter?
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T Taa awwn g e ol § subaisiee, e e b slecyicsl
F
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Does amount ma ?

Answers (o the Page Keeley Science Probe can be
found in theedcher's Editlon of the Activily Lab
Warkbook.

srenarge sucents o e et wiot— (3@t Ready to Read
fmialler i They might rovns Sxamgies of
sl aref Ngudde. Gue thom 10 300 ST s o 0w il
@ QI ENET QOTES OTE Gi matfer. ogu

Use thiz anticipaion guide 1o gauge students backgrouns
Siudarnts mught moke shibnations reloted  knowledge and preconceptions about the foundatians of
mmmm:.hnmmgrdmmfnﬂ}w chemistry. At the end of each lesson, ask students to read and
ol dm“'“'m“’-w T evaluate thew earlier responses. Students should be ancouraged 1

s oroding Heln shudonts recogwiza | change any of theis responses
e 5x Engs that & natte Framate . Anticipation Set for Lesson 1

mm m"h“,., mm"mm“'m-’“’ ¥4, The atoms in all objects are the same.
dhiing, ovadl affar o chonge ik DoC1ren. DisagreelDifferent subsiances contain different types of atoms.

Studonts martf be able fo identdy energy. 2.¥ou cannot always tell by an object's appearance whether
Mmmﬂﬂmm it is made of more than one type of atom.

Agree.Tests must be performed 1o determing if the object is an
element. a compound, or a maxture,
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Strand Map

Rqu]irE‘d Eﬂ Ckgfﬂllﬂd * Matedials miy be composed of parts (gt are * Substances may move from lace
KnﬂWlE‘dgE oD comall 1o B seen withoul magndficagon 150 plale, Bl Lhey never appeag oo

of nevehars and never fesapsar
To understand the Key Concepls of l T
this chapter, students should have

: i * Oibyects con be described in berms ol Tham
LT_:';E&‘;:Q MCRground &l wihach Ry are made and their phys=cal pro

Thiis
1'_§‘,ghl_l!l A meve matanial i made by comilEning
‘I o mene malenals, il hos propericy bl

are differant froni the anginal materigs

:

i - * Wlany lvpes ol changes ooor SRsher under Eaimer
FOB, Borsifekfb i Kiimmn L condillons

=
¥
=

» t 1 & submfance is & bype of mattar il
Cia‘ibff‘ﬁ”ng MﬂltE‘T alwriys s 10 ||l|-l- el |Iw:_:|:|l". n ke vanke

m comBinatione 2 &toms ol diterem elemsms e
| 7 difforant mumbers & prolors
] ¥
-
& Matier can ba clatsilied a
etihs A subslance or @ mixongs 3 The composdion ol a subistaies
camol wary, The compostion of &

miklure cian wary

iz, shape, lexture. afd State

Prg_pe r_ties

= 6 Pinsical proportes, such os dencgy, malt ng p in,
balling poimt. and size. can be used 1o sepanale miglnes

i

-F J
s FS'E—EI Chan ges T A change m energy can change the stale of Ir'}l;".-Er

8 wWhen somelning Gssolves. ILmmxes evenly ina suDYEnce,

H

9 The minsses belode amd arter a change in madber .:|||'hu|ﬂ-_

il
% 10 Chemital properiies include the acifili,
mlca1 atrlity 1o bwn, and the ability L Iu:\ullle

Properties and
Changes ! , 4

11 Some signs that might indkca 12 Chemical sguaibons a 13 Some facioes that affect il
chemical changes are the lmmatgn useful because thay sha rate ol chemical reaciions a
tubliles and a change in odor, ciar, whis nappens duning a termperature, cancénlmaton, i
ar Enargy. ehemidal seaction curface area
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Identifying Misconcepti

Believing Is More Than SeeindHeat It Up!
Find Out What Students Think . Find Out What Students Think
Students may think that... . Students may think that...
properties don't exist unkess they can be seen with our eyethe transfer of thermal energy happens only as the result of a
Thiy might think that the snly physical proporties a substanchemical reaction. They might not realize that 1he addition
has are those thal are directly absanvable. Some students neehemoval ol thermal ensrgy can also affect physical and
not realize that some properties mast be measured or calcubbestical changes

Discussion . Discussion

Discuiss With sludents different physical properties that cdn Bemind students that thermal energy can lead to & changé of
determined by observation, such as luster, color, and shapestate, which refates to the physical properties of melting point
Then, discuss properties that must be measured, such asimasg] bodling pollskWhat happens 1o your bare hands when
wolume, density, melling poind, boiling point, Conductivity, aadu hold a snowtEliey get colikskiWhaere does the

solubility. Talk about some of the different ways to leam motiermal energy from your handbigothermal energy

phout the physical properiies of substladedhal do all transfors rom your hands {o ihe snofsiedNbal happens
planls need 16 il can measure s mass and volume to the snowball a5 o reddlifelts and changes state from a
and calculate density by dividing mass by Boblabows | solid (o 4 liquiBmphasize that the melting of the srowball was

can you find the mefing point of bolling point of @ substancedused by the transler of thesmal enerngy. Explabn that adding
How do miost plants gel water and nufientsh heat it and  Thermal energy can also increase the rate of chemical reactions,
measure its lemperature as it begins to melRoned, such as when you cook @ meal,

students that athough direct observation Is imporant, It i gl :

the enly way to learm about the prapenies of substances; Promote Understanding

Promote Understanding .ﬁc{[lwty

ﬁCtl..Vfty . 1. Have sludents work In groups. Distribute ice cubes, paper
tawvels, and gloves or miltens (o each group. Instruct Stisdants
1. Hove students wock in leam= 1o investgate the propecties ofo hold an kce cube for 1 min and note their observations
hree different everyday substances, such as water, baking Then have them dry their hands and place them inte a glove
sodda, and sugar, They should note the stato of each or mlen [owarnm up.
substance at room temperature, the color, texdure, and S ofave the group discuss what they experienced both when
Théy should also reseanch properties that they can’t observsalding ihe ice cube and when wearing the glove in terms of

including dhensity, and melting and boiling peints : the transfer of thermal energy.
2. Alter compéeting their research and investigations. have Betwad & discussion about what it feels like outside on a
creale & table similaTable Wlesson o describe the hot day versus a cold day. During the discussian, reinfarce

praperties t_r1 pach subsiance Enn;ﬂl.uag-{- them toinclude  that students should describe heating processes as the
drawings, :Iugrams, of images clipped liom newspapers of fransfor of thermal energy 1o and from substances,
magazines to illustrate each concept. Thelr tables shofdd also

identify ways to measure or observe the properties fof each ! : :
substance. :
3. Each team should share their completed tables with otier £ i
members of the class d} -
am—'-')

" SCIENCH
4 PROBE

Chapter Foundaliani af Chen XA
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l 3-1 Classifying Matter

How do you r:l-n'ssrhr rrlnl'h:r" o el

Miskirg Greend,. ., i i e ey i 1. Faord s ol g AL
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¥ Essential Questions

About the PhoMaking GreenT painter’s palette is used to - After this lesson, students should understand the Essentia
ik cofors o creale colors and shades. Painters can combine (@omdions and be able 1o answer them. Have students write
mre Colors (o oreate a unigue color. Discuss with students theeach guestion in thedr iNteractve natebooks. Rewvisil each
ihree primary colors—olue, yellow, and ried—and Now they candesiion as you cover 115 relevani content

cambined in many wavs

Guiding Questions .1 Vocabulary
0 How doss Be arisl moke sew Mo codovs of BEE are e faom giiprd st -__"'T Describing the World Around Us

tolees? "--"I'I-l'" - -_I-,'“!-n'- e P9 1, Write the words element and compound on chart paper or o
example. pnk s ¢ v of od oed i, i
thie board, Place each word in & separaie calumin
2% How do you know that the woedlmaers might inoloe Sar you oo e 2. 45k students (o describe wnat they think an element or a
of the paletls is oiso made fromeiferont cormponaon af fiw wood compound sk What do you think these terms mean?

th tagather? :
ings mixed tageiher How might they be relatdd®s their responsas in the

Approgriates column Stuclents shoulcl be able 1o relate the
danalogy of pure colors and miged colors and o elements and
Lo NO s
3. Brainstorm other relationshnios E-c-'lr'1|:tl-c'ﬁ InCikdE numbears
{10} and their divisars |5, 2; 1, 10§: a car and the many parts
G LﬁHManager and materinls that make it a recipe: separate ingredients
and Tinal gish
A1 the labs for this lesson can be found in the Student El:—".-i':l:.'ll.';f:hlt
Hoanebook and the Activity Lab Workbook

C Horw might Lhe ty pes of malier inEven i
this pholo thow thiat mosd .'l-.
I ErEAS ang made ramomecing = ]
things togetherT |.=.' Mg

er completing the lesson, have students retuin to their
mitial answers. Ask them o compare theii onginal ieas 1o
the gelinihons and concepls they [earmed In the less0n
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How do you classify matter?
Prepd5 minClassss min

Purpose
To develop classification skills and rase guestkons aboul the
composition of matter,

Materials

Student Group of 3sdi-sealing bag containing 4 of each of the
follewing: large paper clips, metal washers, threaded metal bolts
wilh nuts, large paper clips hooked (o melal washers. nuts
threaded onto bolis, bolswasherinuts all oonnected

Before & Begin
o Azzpmble the matenals into bags

« Have students think abowt hew matter differs by asking them to
identity 1) abjects in tha roam thal contain only one par, sueh
as a nubber band or a bank pliece of paper, and 2} objects that
comMain several parts, such as a pencll {eraser, body, iead); or a
chair {plastic seal, metal legs).

Guide the Investigation

+ Point oul thot several different objects can be wsed 1o lorm the
groups. Thera is moare than one carract answer for each group:

« It students have difficulty understanding how a group can
comntaln objects that are allke but contain several pans, point
oyl that the chaolrs/desks in the room arg allke, bui contain parts
made of different matarials.

Think About This
Encourage students i hypothesize I they dont know the answer,

1. No; mach object has sitter ane part or more than one part. so
the same object could not g into both Groups & and B.
Objects from Groups & and B can go ino Gnoup C, 5o long as
no abacts identical 1o them arg aleeacy N the group

2. 5omple answers: books (cover: and pages), chairs [seats, legs,
backs. screwws)

3 Key Conceglample answer | could group things that look
like ore substance, such as aluminum fodl, clear glass, or wates,
intc one group, and objects made from more than one

substance, such as soi or wood, in another

Lesson 3.Classitying Matter 81
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Understanding Matter
Hia# v red| e g e b S e i TS =

Sl paily ol ilst Ak (e s oswam Win mighn =ew

et o e e el B afun ocka pan The e o tha

Fak bl des s diliroee be meer e et vawls o8 dlile—r
m tpe o nia il e b iy A mes ] oy o

Wi | oy sl umae yog sl s o yys of nanm
Bdd fbe b ow § S AR S s Bl Hisk o e
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il thr Saim. All off iew Seogs e okl o Euiis]
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(e TTRE T e R o ool B s ma b S ks B e v e

Rreirihimg i nam wew e Ihepreer @ewy tiiEge gimi
SHUNE e Ll o ounee L b ovoepls s g Ber
Petin Hssia gral ik e i e d o bl il Ogila @ des @
i e apil g dse HY WY mAEr Pe sl =i e o
thg s menrer gl e 0] @ B e el vali W)
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Understanding Matter Atoms

Students offen associale the ferm matter with salid objects, Bupihm that the atom shovwigore X a iwo-dimensional sim-
rocks iFigure Thooks, and tables. Help them recognize that plification that makes it ezgier to think about & threa-dimensional
watar and alr Sre matier. atam. In real e electrons mava (ncradiBly fast around & nucleus

Guiding Questions Visual Literacy: Figure 2

What ane some guestions can : bes i e e ?
“n' L you ﬁm, Have students examine the diagram of the atom Bigaea Th

immm JAlsarum Wi B

How are aloms “bui biocis of black il i CnNSET fsk; Whai
@ Home g ey oy e in the
types of matdee . by | nucheustirotons and

melrons

n Sound, . anl Bneigy | Peopeies oF Sngs Kol fee rod g
“ﬂ%lﬂn.m{hmm h‘mhﬂi&mﬂhﬂhﬁn@ﬁﬁn

anything about (bem? thary infevrl weth anatfer

Ly Auk Whal are the

Werd Origin parts of an stonh
matter mmﬁ Mﬁ:ﬂ! o
Have siudents read the Latin ongin of matter and ask the folowa e, et
CUESTInnS. , : | OIONS ONEl MELDDS.

Ask: What stuff do you see in FigGred®nis showld node ol F_Ie:hm-ﬁ _—

rocks of different colors and textures are different kinds ufnﬂﬁr e iy skl thvely cha i
locatednthe dagram® Frofons hove positve charge and ore
Incotad in the puciaws, wile e alecirons, which move oragnd i
nucieys, howve negative chorge.

B2 Chapter3
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Engage Explore  Explain Elaborate Evaluate

Substances
Students will Investigate 4 variety of atoms and the aterent wayddiTTerentiated Instruction

that they can bé combined. Ac gach now tEm and concept i imtr
duced, reinforce the proper use of the terms. This will help to Iﬂ# Atom-a-Ge-Gldave students work in groups to creat

lity whether a student is adoplting a misconception. Use these 8 Mmodel of an atom using buillding blocks or balls of cla

Students should make sure 1o Include an agual numba
estions 1o assess understandin
b b g protens and electrons in each atom,
Guliding Questions D Element Detectiviemve students work in groups 1o
b What is o substance? A sulistonte i 0 CHSSenTon of morts brainastorm elements that they have heard of |or refer te
w""l ""ﬁ m‘:’" o m’miﬂ_f' of periodic tghla]. Students should review the periadic tah
sulssinmes U edter an alomant v @ somé basic properties of each slaman, including the
cnmpauad numbes of protons and electrons; whether it is a solid,
@ tisme e ¢ 2 Sk " liguid, or gos; whether it s a metal, what it is used for, o
“'“ ““H‘ - m s v
Bl b o i e, o tf;;"‘"' FILL, ROy where it can be found naturally.
PR e e @D Fishing for MattBeract stuclents to create o chemistn
FEN YN prn walar Roey o SR NN EHU card game by dividing students inte groups of three or f
8o Conml i & g ol s i e K 0T Stlcants can tse markers and ndex card. On 8 pa of
the ssrangement al wates atoms in e 2ome bids of elums oranged in the cards, each student will draw and label an image depicti
wﬁ:ﬁ' the Lame or diffurentBams way oo matior whes F & found each of the fallowing four terms: matter, atom, substancs

slament. Review thair diowings. Have students mix up s
cards in the group and go fishing to match terms 1o imaf

a Teacher Jolbo R I T

um Fact
Fiesting ElomenddBms with mors than 92 proto
hodr nucleus aren't siabie, so sciantists & ntnnslurj
ficially by colliding two atoms logather, These sup
ge atoms hreak down extremely quickly,

eading Strategy
K-W-L itLizing a K-W-L worksheot and vocabulary term
have students complete the first o columins fnom the
lesson, After the les=on is completed, have them fill in
final cofumin on thelr chars

Teacher Demo

Deconstructing Matbdake a car, a plane, or other easi

recognizable object out of toy building blocks,

1. Hawe students describe the object Break it apast |
imdividual Bullding blocks.

& Brainstorm ways that the blocks are similar and way
they are different.

3. Discuss ways 1o group the blocks, such as by color,
or the number of pegs oneach block,

4. Organize blocks according to their suggestions.
Compare and contrast the blocks 1o atoms.

B. Students suggest ways the 1oy blocks could be wsed
demonstrate vocabulary terms. For example, a single
block could represent an element, other blocks joine
together could be a compaund,

% Approaching LevalE® Onlevel % Beyond Levell Lenguage Acquisizon Lesson 3Foundations of Chemisiry 83
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Elements

Elements, organized by atom type and displayed in the perdogiEmind students that elements are always made of the same kin
table, are the basic alphabet of the language of matter, it is impatam, whereas compounds consist of different kinds of atoms
tant for students to understand how, ke letters, one atom difess are bonded wogether. Writing out a compound’s chemical

from another,

Have students locate the pericdic table on the inside back amic Vorabul

of their books and find the symbaols for oxygen (0} and CP A ocabulary
(Al). Then have them read the paragraphs and examine the iflag?

inFigure ZExplain that the unique structure of stoms determidis. How is the uniqueness of a compound simifar to the
the properties of matter. Ask the following questions to asse ness of a work of art, such as A pailtig?oom-

students’ comprehension,
Guiding Questions

% How do aboms of delerent elementslioms of mifferent sements coatoin

diffendd] numbors of pakaes.

what s the o4l numiber of proloasie
ﬂm|mhm aaEpgEn atams?

the world are pure slemenis, or arcomisnotion of akeneafs, jed m thene

5“h|‘! e e nrEbraoes 8 azoua Te gaa
P tmiind ek vlagy 6 mhis ik o ne

& b |Fe pred il | S ety w9 B
L e TR T R
sadiiin iyl gy v i ode gkl (R

slmigrey i@ dwwn ok g el e s e ge daen 100 sy sEnae e g
sl o s SleibAeie rvpeliae | LY o | vpe sl e Ly e
wbiid il L ey e L S e e ey o s

i mien bl ddisee R b ke ol e e 07 peses s s Tle o

AN R Eu e et e e i wids H ey e ) b TR e il (8
e siee. Cledeben Db sk (eibes o

deuzm pw el Ao o ol ol usdeeaka
AT T VT Ry e T

drrvee ) nomally wdid m o grmgw il ominijle
1 ERTgE RN L AF PLEE M T
¥ Bdia - TIELI L EFl o IR ul'll“'"l""'l“ [ O Ay e T
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[ a1 CT] TR EET RS PR TRy [P s |
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Charmirsl] Formnilss Ther o resbonian & sordsib el
brrs wbap ovpawEneE & cenperel & calar] 8 cSemeical dop
s fl b indm abwma b Ao g s imibe igi

el e pawn fwe phe moen cormbage Ay i ko Egeiill.
C1) b vt Pl B Pl i i dbisuide - Tt bowfild ol e

bt forfan diveels & i ol O sl O sl The el 2

i ] e e LR R e T Vel i mipe s alidom g o
e bwn y miee dpsie 8w ssieongs B sy slie g [}
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i

ol Think ngan swias e ol P o Ber d
wi abul awvprn L it b oa Dk webl] Gl vivioger 1 d e
gl by o b M e they chsmesily pom
g kmn ke arapEeRl ailuim denide wihivh mo g il
It fiva ih cianpmast pfien Lo dflemid jregerim
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Compounds

farmuda s & helpiul way o recognize the slements It contains

L

and o painting hove o sef of properties or quolities that nd
oiher sihsionce or work of ot hos.

Guiding Questions
I Whiat dioes o chemical formisla showshow (b e kinds o sl

of oo b maki o T oampouncd
s el o siambals
Huw do you bnow! NOHCD 5a  NoHO9 conboine meve Man ong ef
-mmﬂ d:rm.mnﬂ_:rr::mpmmd e

ueny okher  Ihm o oy, Butt the £od Al o

D yau think most of the mitesols ffere o ool solere mode we o hre fhe of Gnz u il g (RN fne Same groperles
D : ¢ @My

they maie ap of @ cembination o e mony Mo recEs e Cake thom
wemanly! Mg gy poke e me
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Visual Literacy: Figure 4 Differentiated Instruction

To understand elements and compownds, students need o be
able to differentiate betwean the two kinds of substances. Have ©F Social Mixingleip students to envision the different

students examiFigure &hile you ask them the following kinds of mixtures by having them work together to moc
guestions. mixtures. Assign half the students as Substance & and !

rest as Substance B. For 8 heterogenecus mixture, bre;
the A group into teams of theee to four students, Have |
haold hands in a circle, Then instruct them to move as a
group throwgh the B group. The students nthe B groug
be “clumped” together or more spread oul. For the
homogeneous mixture, have the fwo groups intermingl
individually with one another,

D How pure is your wat&Main (he tap waler lest
results from your local water districl or research the wa
your community online, Then have students research a
of the substances commonly found In the tap water in §
area, Lead students In a discussion of each substance,
have them describe where these substances might con
from and how they might be removed. based on the re:
of their research,

& Word Wizarddave students work together In groups
examine each of the vocabulary words in this lesson ane
for ways 1o simplify their sounds and meanings. Ask gror

Mixtures 1o come up with & croathve way 1o learn the words, !LI]

, hand gestures, or some other kinesthe
Students might believe that you can identify asong. i
appearance. That is, one must be able to see p them understand the vocabulary terms.

substances are mxed fogetherfor it to b= a
this misconception. use the following guestion

Ti-'.lr___-ll:hi_:'rlﬂ-l::lll}::ll: PEBET A B PR R R R R R B R EEE

Guiding Questions Eﬂ; ding Stra

% How do substances tombine m.nmm_muunm:w togethey 20 GQuestionslave students work in teams to research
mirtura? phyuicaly, Bur de ol domy chemicody propeies of five comman compounds, such as water,

sugar, and carbon dioxide, Then have them gather inf

aﬁmﬂﬂ'ﬁ'mﬂﬁfﬂm%”m“j'mﬂ;ﬂ, large group to play & game of 20 Questions. One DE'IJ

Wiy o why not? e boncier dngeier, 50 # & possdie I should pick-a substonce while the others ask no more;
hyrsicnlly separde ffem 20 yes-or-ne guestions to identify it,

Do you think i| i & possibibe To Sof necemandy, Some misfeery Sieod 5o vl Teacher Demo

“_ﬁllﬂﬁll-ﬂ'lt 88 & mifuretal o Con'l S ihe Sobs res of which Salty Solutiohlake a solution of Epsom salt Im water in
ﬁ?h'l' Ioaking &1 17 Wiy of "hm ﬁ itirche. I’.:";"‘““’- ;I";‘;‘m""?“' clear contalner, so that the class = abla o abserve the

dissohing, Show the students that the salt hos compl
dissolved and iz 8 homogensous mixture. Pour some
sofution into an aluminum pan and altow it to sit overn

&0 that erystals con form and studenis can obsere 1h
salt and water were bath presant in the mixiune 1

Reading Stra

and ContrEtee stedents complete a
twa-column chart that lisis the similarifies and diffarenc
among compounds, hamogeneous mixtunos, and
hatarogenaous mixtures

% Approaching LevaE® Onlevel % Beyond Leved®d Language Acguisaon Lesson 3Foundations of Chemisiry 85
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When two substances are not mixed evenly, they ore said to bR Sixed together at the atomic level. Students might have a d
@ recognizing mater as a mixture § it appears uniform, G

fN1S In thinking about hoMogenous V. NEl&ragenenuUs mixtu i
garing them the following guestions.

ng Questions

€15 Wit s the diflerence betmesnd hamogeieus mikye Iy anned sven, o
homegenous mbitie and @ | @ Sesedenadia meRiuns 5 ok
hitaingenecus onal

N How do mintures dfler from | I @ sulsinnge corale) more Mo oee e of
fubsiantes? A, e mams ore chimemly eananed. 4
e 5 e armere fsioRoes phystoiy

mixad fagefter, Buf rol civrmiall Damblved

HE'IEI'QQEI'IEUIJB Mixtures of a pure substance. This is because the substances in the Tnu;luﬂ
i

erogeneous. A comman example of a beterogeneaus mixtureTY
aigretie; a type of salad dressing that s a mixtire of vinegar a
When the mixfure s shaken, the ol droplets seem to blend
vinagar droplets. Bul in only a few momenis, they begin to z&
frem aach ather, [(You might opt 1o demonstrate this] Help stu
understand these concepts whih the fallowsng guestions.

Guiding Questions

0 Wit type of minture ks trall mic? Frod mie o o heforogemoows mirer
Daposme e cormponeaiy of iod muoe do

viaf i Compiafey.

% Will iwe portions of a heiemgeneoiis, bocouss [ inshadunl sutalances o o
nisduire ahyins ave the same  helorogoneous mElaT O me o
amousty of sibatand ey in theen?  comuaba), 5o campasiios comn vy

Mvroiyicnil P i

Compounds v. Solutions

St i T pRa There are marmy Instances in which a sokition (ooks the same as
M. SN . Passibie one of the substances from which it is made, For example, If you
rrigh sat for brenidust T ot o an amele st chesse aodtsther (iSSOME Salt in water, it Inoks Just like water. Solutions take or the
IVETAET state of the solvent because it is most abundant. Demanstrate this
by pouring water into twa dentical glasses, Then add a small
Homoagenous Mixtures amount of salt inta one and have students obsene as you mix it

naikced eye. For instance, when sugar or sall ks dissohed co gits observe that they look simiar
in wates, there is no waly to visually dated that f = a solution nztead

B& Chapter3
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Guiding Questions L@ ) Intervention Planr

D VYO K T et sy SN o Wy ok (i o wvre Based on the results of the Lesson Review, use the chs
sah nmr;h ﬁnmmlm PR elow to address individual needs.
Use Veocabulary (1-3)
comspoiant ddlereni rsm & Aot B
- “M“::! mﬁ.’ﬁmm mfn;um Word Criging, Understanding Matter
e s et Quck Vocsbulry
] e
ompasition: oot cmn ba m;‘,‘;};ﬂ Content Vocabulary
RN D o Understand Key Concepts (4-7)
O Whiat 5 the chermicad formula for sallieve 5 no chemica) fonmula for 7ol E_ Guiding Guestions, Summarizing Matier
watsr? ::Trn' Bocouzo ﬂ'ﬂr@"jhj:mm I::ae Key Concept Builder
£ sakalipn fm )
S, Interpret Graphics (8-9)
s @ Visual Literacy: Figure 4
summarizing Matter Critical Thinking (10-11)

Classitying matter is important to identifying and comparing the Guiding Questions, Substances
basic properties of matier. Have shudenis read the paragragh an Emut}r';';ertt

sludly the flowcharFigure Buasess students’ understanding Challenge

by asking the foflowing questions.

Guiding Questions

I8 Do subctances cansict of mbdures, Sdurires consist of subiimmess
i mixtures coasist ol subslanes?

Eapiam :
% Hhow can you elnzilly matier? Murier con be clasiied oeoovoing o
wlafier of @ sudilance o o alwiwe — f
Uil g ahabancd, @ (on Be cliled
s by wehfiees f s o edevment o i j
compaund [IFIf & o e, ¥ cao be

cigsthed accovding lo whither i 218
NOMOQEIEns o Mol

AN Wheve in Figure 7 would you claasitfosiie cawiv; Moyt of #he Biang 7

Ehings you see viach dayl s el doy ore compoeng af
mvluney

AN Which methods de you think yeu caliomple answer; You mght be able o
e jo separate the substenoes inavse physmal meffods sech a3 llarng
mindure? g i, o hoiliag,
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Visual Summary Understand Key Concepts

Concepts and teoms are easker (o remember when they are 4 Aluminum is 4 substance because i 1s an alement and contal
assocated with an imégi: Which Key Concept does each only one type ol atom
image relate to?

5. B protons
W B. The parts of a heterogeneous mixture are not evenly mixed
The parts of @ fomogeneous mixura are evenly mixesd.
» Understanding Matter
T. compaund
« fAloms
i Interpret Graphics
. Mixtures B.The C stands for carbon, the H stands for hydrogen, and the (

stands for oxygen. The subscripis =il how marny atoms of eac
« Summarnizing Matier glement are in each unit of the compound. One unit of the
12 h 5
Use Un:ahulary compound contains & carbon atoms, 12 hydrogen atoms, and &

oy nen alamss
1, matter. bl

- 8. Sample answe
2. Sampile answer: Each coygen atom contains eighl protons

3. Sample answer When samething dissalves, il breaks down (el Bl gl # =eTa i s\
itz simplest pards, which evenly distribute threughout anoth

substance Substance s @ definite makeu))

Mistiure haz no definite rrrnke+.|
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Engage Explore  Explain | sevome  Evalue |

Critical Thinking O
W0 hydrogen. oxygen, flusrne. aluminum, calcium Real-World Science

M.The statement is not always true. Some subsiances are made JfNAs of Stedltes! |5 not a substance, but & kind of

— mixture called an-atloy, which is & solid solution of Fon
mm;ﬂ :m;:kn?;&' T et il about 2 percent carbon dissolved In it The higher the

carbon content, the lower the temperature reculred Lo |
it Other kinds of metal can also be dissolved in iron, su

M as chromium and tungsten, making different alloys with
unigue prapertles.

Careers in Science

Spectroscopidicroscopes are Impdrtant in
understanding the nature of matter, but they are espec
impartant when irying to differentiate between a
hetercgensous and homogeneous mixture in sofids, 5u
rock samples. A spectroscopist uses an eleciron micros
io examine tiny portions of a sample to determing whiet
the substances |n the mikne are miked evenly or nol

al:h-Er' r]'.:.lt..:::.__ L N N ]

Lesson 3Review 89
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rrEss b e
1 FLiF18 By I ] sEprrrT miniest
- i ik

Trards Aiswarl Prem
1. el kin X ameit

Lo Tl pAa T aprrm H

L LABManager

A & s & The me FLS [t
About the FhoHow does it movBliring the goid rush &8 oy e labs for this lesson can be found In the Student Besource

of the T800Ss. muners -often searched 1or goaci thig way, They Hamdboak and e Achivity Lob Workbhook
dipped pant into rivers and streams and sifted through the water

for goid nuggets. The nuggets were heavier than sand and giier

materiats that they scooped wp in thelr pans, which made it ﬁ;EEEEI"IﬂEl Questions

o separate tham Attar thes lesson, students should understand the Essantial

Guiding Questions

0 How i gold ditfensst from wator?  Somple
Hiowy by gobg different fom mocks? g

! FOACEE DA I o Ol Baidiv

Luestions and be able o answer them. Have shudents wnie zag
gquastion in their interactive notebooks, Revisil aach guastion as
anTeni G ir o sold of "-'I':T wald cover Its relsvant content

Ll BT o AU B

-1 Vocabulary
e Thinking About Properties of Matter
L Write the term DNYEICOH OroyoeTTE On CNari paper or o9
ne boarnd
> How tan you use the vocabulary Tedimmpls poswers: woter, sond and goid 2-Have students reflect about characteristics or qualities of
|ar e in Lisgsan 1 Eo deseribe sameee 00 manter masce on of Sipm sy mafter that 1hey hawe obsanead, sUch os codol, siza, shapa, and
al b matled in ik pholograph? o compooid (o A o nilifade; gokd A ah textures
wloment the-sand and godd do nor 2 -
OFERGIVE o L0 Y 4.Explain to students that the words chamcterisic ang guality an
afen used synonymowdbh propery,

&% What s angther method this miner Somgd ; L
maghl use o sepnrsle gald liam ool of eampovnies ana
river waler? [ P RE 0T s @ differe

R

Dg yau think it weuld be passible W, Su oy mighr f
sEparate gold Mom a solid misture gok by oofar

wuch as fhe side of o cliBT Why e boar the s
vty meal® o chimenl & ol o |
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Enguge  Expiors | Explain  Elaborate Evaluate

4, Brainstorm with students a st of properties. Record thair
responses on the board m

5. Aher completing the esson, have students reexaming tha
properties they istéd earlier and idemify which ones are

physical properties
Explordctivity

Can you follow the clues?

Preps minClassis min

Purpose
To encourage absendtion of propotios 1o recognize types
ol matter,

Materials
Studentt index cards

Before i Begin

gne- or two-word clues that describe shape, color,
dimensions, or texiure,

Guide the Investigation
Tell students to write a sol of clues that are neither 1oo specific,
such as “red” or “white,” nor too genersl, such a@s “a solid.”

Think About This

1. Sample onswor: Clues ot nurow the possibilites are the most
haafpful.

2. 5tudents might Frealize i 15 sasker to describe an abject than a
substance. An object has measurable properties, such as shape
and size. Encourage them (o think about propertiés that can bé
mzasured, such as boling point or density

3 Key Concefnmple answer | use similar clues o recognize
people. places. and things amnund me

&% Approaching Leval® OnLevel % Boyond Level®d Longuage Acguisitsan Lesson 3. Fhysical Propertles 81
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Physical Properties States of Matter

To describe a physical property accurately. [t must be observRlie students read and study the imSagaens BStudenis

or measurable. Students will recognize the importance of theftely have been exposed to states of matter previously, but they

senses, but they might not think about the role of measuremesti not bo aware of how the particles in matter behave in aach

describing a physical property. state. Use the following quastions ta guide students trough
thinkirkg aboul the states of matter.

Review Vocabulary Guiding Questions

property Can 5 substance exist in mare tham ¥or Warer, b skampke, con eest
Explain that a characteristic is @ unigue rrait Rewrite the seco™ ane siate of matier? sl e, o aqfu':r rm:'-rﬂJ Do
sentence in the paragraph to readt The orrangement of aloms ofso fvoder voporl

determines the unngue rolls of different bvpes of molter.

k] e el py s e e ———

e b B P P
FETIN P L e
T T

ina il ARl Prai vt

How do solids, s, and Sabichy, bouviels, o odses cifler i foer
Ak Which unigue traits are physical propemiea?volume, moss ﬂgmmr? i lose fhe porficles ane fo poch olyer ang
dlarsily, Cofor, valocily, Shnimess b fost Phe mrhj':mi wave (i minh

e Ny I

HAsk: Beskdes mass, name one phyyskeal prapey that you would have oy ey
to measure to describe. Explain your afsemib's onswer you motion of particies sl
ol il or bol 0 subsionce ond wEe O henmompicr io Moo ﬂ;ﬁﬁ,u r...c,.:qm mﬁlm-":l'" ﬁpﬁﬁwﬁz ;:.ﬂnh_hwl;‘."::
miitimg poil or Soring poel particles in the air around ji¥ e sl aul e Ve IRVE gkl
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Sixe-Dependan! Properliss Size-Independent Properties CEIEN
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Sigq.ngpgndm Prnpgrﬂﬁ The volume of solids and lkuids might be sasier for students (o

, understand because they are easier to measure and abserve. A
:Eﬁﬂ:ﬁnﬁiﬂﬂ; .gE q;i”;m“;ﬂ;‘ﬁ ifig:ﬁgu typically can't be seen and has no surfsces, it can be difficulf

Gt - . : mk of it as having a distnet walume, Help students think abo
measurements. Wesght s dependent on gravity, while mﬂme by asking e following Guestions,

Therefore, the weight of an object is different on the Moon
is on Earth, but the mass does not change in efither place HFIﬂuhg Questions

students read the paragraphs and stedy the Figooe (8

Askc them to identify items in the classroom that have the gre@iBSJSNey Sk kispossiie ran  Bo Everthe ianéest aarts af o atam
mass, such as the board, the desks, or a bookcase, Then use the

toliowing questions o Nelp your students understand the CoREBNEa1 is a conmon unit for wnlume? Samale answor sl & 8 cosmes Sy for
and 12 assess their comprehension HAUME

" " = ,ﬂ.l | shakee s blended Into foadies. e wlwoe cienges Beomse i oes
a 0 5
Y Haw does Bhe mass of & person ditliee oy of o person would oe ibe some dnes it wolsmp changs? Dnes ifs forunt oo o @ shoka
om Earth and on the MaanT o Earth oo o i Mipon, Oy e mass changel . mmmm‘ﬁmmm ﬁsmmn

: ChOTEre
pesen S il E waosit chiomge Dereusp i il Neitk e seme amaunf of
matter, fost spreon oo more,

Dets bhe mreis ol & selulicm onpalis, wives i ol i aied, e ol
il you ndd saitto AT ks off ihi soaion B (e ks of the
i sofufioee pdusy 1 moey of fhe set.

{Jp What hanpess to the mass od the  foch melerie of wetar s moss. [he
waber in 2 puddio when (he roecules s hove e same moss, The
VRIS FERDOTATeE] vy dilfpenc i Bl ey o dRinuted

OFET & POTT 0 Derouse ibe wsier
QTS oF oW WSS WDy i e e

84  Chapter 3

Scanned by CamScanner



Engage F— Explain  Elaborate Evaluate

Size-Independent Properties (continued) Differentiated Instruction

Have students read the paragraphs and stugdy the image
inFigure 10To help them understand a linle maore aboul ?mllu"l."ﬁth“e:thtlug m:g ;Eﬂi"':rﬂi:rmf:rni -
siza- independent properties, show them an iren nall and some why fish can survive in a body of water mg:""rhu

iron filings. Emphasize that both samples hawe the same density, :
temparsiuee is Delow the fraa2ing point of water,
| | ; mo A hg ter ity
and melt and boll at the same temparature, even though the EHFIE-H ons shauld include that t grea dErsity o

size difters. waler compared to thal of ice allows for suraval of ag
Guiding Questions arganisms.
ﬂl:‘um |mmmﬁmmw¢mmwm$$mﬂw#$rﬂuh @ Investigating the Density of lce and Wates
§OMe haS MO ML otheess bl ume Sia) wiater that contains red food coloning, Then have pairs
rmabginges i)y mﬁ.’,’;‘:gﬂf T ITES CACTRNER: STy students pour equal amounis of vegetable oll and wat
a graduasted cylinder. Aslk each pair to place the ice on
% i o ob|ects have socily the samfobobly pos; poinl out ot ofthough surface of the oil (which should be the top layer) and
meiting poenls, dse they the SaME SuCh praceyhies are dngue fo o cbegerve the ice cube os i melts. Liquid water from the
sobsitamce? ﬁﬁﬁ‘;&fﬁﬂhﬁﬂ’;“@ metting ice will fall through the oil 1o the water below,
bk, Discuss how the density changed as the (ce melted
Word Qngln @ Investigating the Relationship of Mass and
e VolumeHave students use a graduated cylinder and a
nsity ) ' : balance 1o measure differen] samples of water 10 shov
Have students compare the Greek and Latin origing obibasugrd although mass and volume are size-dependent proper
Asic Which origin of the word densify seems to relate to the  Sensily is a size-ndependent progedly. What is the
scientific definition of the word, andimhitin origin of the density of 20 g of water? 30 g? 20mbicnsity of my
word seems to reiate to the scientific definition. Density is the madauantify of water s always 1.0 g/ml.
per uril valinme of o sibstance, witich elote v compo kol

clanse, o materiol 5

ﬂ'_ k | --llI--r-illl--i-rl-li--l--l-ll-lrii
) : aﬁ and Watdsil a glass half full of water and place thr
E'I:HB..-H} ice cubes in it so that they loal Have atudents predic

Remind students that ratios can help you compare quantities by ko e Glass 1o it uniil-the o metls. The waber |
dividing one number by anothar, For exampls, o find the density ik nchnange because the ice cube displaces ::1

' ( ~Thacher Demo
Use Ratios whether the water level will change once the ice melty
o substance, you divide its mass by its volume. The fraction MBS/ ntar 1o th Same deqree that the melted ice does. E

volume is an example of a ratio. to students that melting of icebergs or sea ice does ng
aflecl sea level because they are already displacing w
Pressure and Area But meliing of glaciers adds water and affects water e

Ak students to answer the practice question, Then have a stude

write the eguation he or she used o sofve the problem on chart T:l.ll‘tl.ll‘ll ﬂlﬂl‘lﬂf
paper or n,‘:’,‘ the board. £ 75 gimt . How the World Describes Nubast countnes use the

metric system, with mass described inlerms of kilogra
The Imperial System, which is used in the United Statg
England, Canada, and to a lesser extent, in Australia, |
Ireland, Mew Zadland, and Scuth Africa, describes the
weight of an object In pounds. The use of the pound
the historical influence of Great Britain in this diversa s
countries

» Approaching Leva@@ Onlevel i Bayond Level@® Language Acquisition Lesson 3. F hysical Properies 85
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Size-Independent Properties (continued)Sviding Questions

Explain that conductivity Involves the wransfer of thermal a%ﬂﬂwﬂimmdﬂw cooper

alectrical energy. Same substances can conduct both types ofigh conductity?

arergy wall Others are good conductors of just thermal enangy

o |ust electrical energy. while others are not good conduciEuns are twe tyeot of wﬂ W;gmm Pr TP
of either type of energy. Explain that all metals are good

conductons.

Visual Literacy: Physical Properties of Matter & Nhatate fue difers ahysical Sl sisoer, ol shooe, desty
Agk students [0 examing the first three colatie SExplain

that onganizing properties into a Table can help you compara
contras! them. Ask students to name 3 property in the frst “’HE‘:::: mﬂmmﬁmmﬁm

columns that s nod size-dependent. conductivity anether gilbslanpe— :mmm ko iy subsfionce
sk Which property Imialves the movement of emveigySuiy gy i

Bske Why use mass, frather than weight, bo identify\foatter?
fridfependent af graniy ond does not changa

Size-Independent Properties

Have students read about solubility. Tell them that there is a
definilion of solubility that stotes that if one substance will
dissolve in another substance, it s soluble. Solubility is also the
maximum amount of a substance that will dissoéve In a cenain
vplume of another substance at a specific lemperaiure, Ask

students the following questions (o assess thelr understanding
of these concepts.

=15 Chapter 3
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Visual Summary Use Vocabulary

Concepts and tesms are easier to remember when they are 4, Mass is the amount of matter in an object. Weaight |s the effect
associated with an imdigek: To which Key Concept does each of gravity on mass,

o 4 2.Sample answer. The solubility of sand is low because sand dog

W‘ not Sesm 0 dissolvie in Wake,
3. density

Answers may vary. The information needed o complete this
graphic organizer can be found in the foliowing sections:  Understand Key Concepts

* Physical Properties 4. Pour the mixture through a lange-holed strainer. The sand will
fow through the strainer, bul the peblles will noL

5. B.conducthity

6. Sample answer: Size-dependert: mass, valume:
size-indepandant: density, melting paint

ag Chapter 3
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Interpret Graphics @) Intervention Plann SRR

T Sample answer (1) Use a magnet (o remove the ingn Wings, (Z2Based on the results of the Lesson Review, use the char
Stir the sand and salt into water to dissclve the salt. (3] Filter obblow 10 address individua!l needs.

the sand. () Boll the waler, lemdng behind the salt
Use Vocabulary (1-3)

Critical Thinking Word Crigins, Density
8 The matter is a gas because the panicles are far apan hom W Conteet Vocabutary
b Understand Key (4-6)
Visual Literacy: Physical Praoperties of Matter
Math Skill I Key Concepta Builder

8. The gensity of copper s 8.90%/cm Interpret Graphics
il Guiding Questions, Sepasating Mixtures

Critical Thinking (8)
Visual Literacy: Solids, Ligusds, and Gases
Enrichment
Chalkenge

Math Skills (9)
Guiding Guastions, Size-independent Properties
Math Skills
Challenge

&  Math Practice! Use Ratios

& On Lovel @@ Approachinkgvel » Bevond Levol@d Language Acquisitien Lesson 3. Beview 99
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) Essential Questions

Abaut the PhofThange by Chippinlfis photo shows an  Aher this lessan, students should understand the Essentia
artist using a chisel to sculpt an instrument out of a plece of Questions and be able to answer them. Have students write
wood, When he is finished working, he will have made & violigach question in their nteractve nolebooks. Revislt each
Althaugh the shape of the waod changes, it & stll wood and §8estion as you cover |15 relevant coatent

propertes remamn the samea

Guiding Questions .| Vocabulary
% How would & edking o piciure lraml’ o have @ diMerent S, BEhaoe, and Build a Class Thesaurus
frdyry Eha wioosd differ fom oredlicg ey, Dol o svooke 087 e weoid 1. Write the words ghysion and chaage In the middla of tha

(matsmeriaet? Woulkd it < be weost board, saparate fraom one anather
D% What other changes coeld (he artisfosple siswen. poa i, moie fonoie, 2. Askl What words are synonymous with pRpsicai?

ke bo the wood withowd chamgingrobe ader chonges B shops CMSWers |;.;-|1'|r;,|:|l;-|[- miaiedial, concrete, natural, L;L:p:-;u.;qp.-&_ FERl,
Ehe wapd info comething oles?

wisdle
I Wi the instrument the anlst creatdes; 11 s s woood ang redeirs off of 3. Azl What words are SynonymoLls with w
Mave iha sama densiy a5 woodT Whepoo s oDeriies. Srmming &8 pemuine ANESWErs |'JC||IJ"J'. ment, slteration, conversion, differencea
of sy fol? distortion, metamorphosis, modification, replacemeant, shift,

LubstiutEsn, transiormation, and iransition

& Hawve students brainstorm a detinttion of phpsical change

ﬁ I H manager based on the synonyms they name. Make a record of the list

and definition, and revisit them at the end of the lessen

Al the labs for this lesson are ndicated at Fll:'ll"ll of use. Labs can be
1awng i the Lab Manual

100 Chapter 3
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Explordctivity 20
Where did it go?

Prep5 min Class20min

Purpose
To observe the conservation of mass during & physical change.

Materials
Student Team of 3bMance, small Paper cup, sugar, round
balloon, 125-mil. flask [or smal plastic water bottie), water

Before & Begin

To save time, prepara 10 g of sugar in the paper cup for each feam.
Introduce the actlvity by asking students what happens to sugar
when (bdissoles n waler, Have them esplain el reasoning and
predic] whethier the mass will changs,

Guide the Investigation
= E-LIQQE'_"J that ane taam mambar hodd the flask and a secand
hold the Balloon os the third team member stretchos Lheﬁ y

of the balloon over the flask. Remind students 1o keep th
ballman down at the side of the flask so that the sugar d
enter the water before step 5 oy

= Troubleshootinkihe mass changes even the smallest
amount, students might say it changed. Emphasize prec
and accuracy: have them mass a clean flask in the middie a
again at the sides of the pan.

Think About This
Students might not know the answers to all questions. Encourage
them to wpoihesize

1. Studsnis might say that ihe sugar is sl preésent because sugar
wiater tastes sweel like sugar, and the mass coasn'l change.

L. When matter undergoes a physical change, such as dissolving
of changing state, i1s mass stays (he same ecause the same
amount of matter is still present,

% Approaching Leva@s Onlevel % Beyond Levely Language Acqirisition Lesson 3. Fhysical Changes 1049
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Physical Changes

After students read the paragraph, ask them 10 provide exa
of physical changes: a change In shape, size, form, or state,

Change in State of Matler
nis are familior with objects bacoming hot, bul they are no

to have thought about why they are hot, Reinforce the

partichs view of mater and ensure that students understand thai
: thermal energy affects the motion of the paricles in a subsiance
Word Dfiﬂlﬂ Have students read the paragrophs on this page and study
physical change Fligures 11 and fhen use the following questions to halp guids
Note for students that the definition in the text is similar to cHiWgstudents ino a desper understanding of these concepts

ing the nature of matter, the idea behind the word origin, Gulding Questions

ﬂhll‘lg& in SIhﬂﬂ and Size Whal glysscal ickerititins tharsiting
Help students EEH the idea of physically changing the :.hnp?uﬂ'm- wehich Ew:u:-:m o
size of matter. Ask them to explain how the shape and size of thehetere FREEEET i izl

wood in the phota opener changed (wood pleces are baing cut g side past each other?

and reshaped). ond how chopped food changes (when you chop

U break up food into smaller pieces S What Kinds of fneces misl & porilericios mus oo esoigh e
o e L 4 o liguid owevcopse in oeder to Doco eesrgy o ovircome e alfimelive forces
A gasT bafween thom oad jgeeoe it rom one

102 Chapter 3
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Engage  Explore | FEupain | Elaborate Evaluate

Visual Literacy: Changing States Differentiated Instruction

The diagram showifFgure Whows how o substance changes
as thiermal energy is added. Ask the lellowing questions 10 assesgT9 Create a Graphfier students have completed the
students’ understanding followindelting Points of Similar Matedmsty. have

oo e P this group of students use the data o creale & bar grs
thealr results. Ask them 1o explain how the giffersnce In
melting points might affect how each item Is used,

Melting Paints of Similar Matddinls siudenis

work in pairs to find the melting points of several shmik
malesials, such as butier, margarine, solid veg elabie
shortening, and coconut oll. Then ask them {o craate
gragh of their results. Have them work together with tf
Create a Graghoup o make a class presentation of th
resulis.

¥ Words Related to Chasdeye siudonts work in palrs
o generate flash cards of wards that describe the vario

Ask: How do the particies in the substance change when it reaches < BND8S that they have learmed aboit with other studes
its metting poinffe poifes beginfo move foster ond shide by

BT Oiref o Teacherdolbox iRl e Lttt

Lk How would the diagram look if the graph shawed the sffect of

removing thermal energy instEsd?qronh would be in reverse. it Fun Fact
would begin with o gas thot chonges to a Vquid ond then jo g Ethanolinco athanol has boon chosan as @ SUppseme
salid, ard It wouid show the condensing and freezing points oil-baced fuel, there has been a large increase in ath
mstead of the boling and mealting poirs. producthon, Ethanol is separated from water by distil

Pprpnade possibie because the bolling point of ethanol s
Change in State of Matter [continucd) rereas water is 100"
Hawve students read the paragraphs and i o
slidents identify the water shown in each imagie Skl
currant state. Explain that the ability of a subg
stote can provide a number of benefits, someg
be obvious. For example, soup can be furned

Ao .
ML) L Ay

muuriﬂlm students summarize the ways that ma
an change state using bullet poiniChanges In State
U of MatteBuliet points are an efficlent way o summariz
. rom a liguid into 8 yonics and supporting details.

powchor by evaporating the water within i1 The resulting powder

can be shi in small packets instoad of cans Real-World Science
PR P Companies that ship food long distances can use dry
Guiding Questions Dy lce is another name for froZen carbon dioxide. In
solid state, dry kce has two properties that maka it bet
How does the ola ! ¥ A subefaace inkesns I
> P p— ;m“#.fﬁm' ;.ﬁfm,;-ﬂ;wﬂwmm* M,Tf for shipping than frozen vater. Az a solid, 18 surface
painl? Ehut if et feomt @ SofRe To @ Rguid. temperature is extremely eaf 5 Celsius: when it
= changes state, [t does not mehl into a loguld but rather
; ENcre g il i Gy com. pRONGE: o sublimates, changing directly into a gas. Melting froze
- mhm:ﬂmg mmﬁ:ﬁﬂrm;f water would make a liguld mess. Dry lce [2aves nooms
el bo o polel ot all.
Z3 Describe how the movement of | The spevd of fie porlicles dociecses ond [
particies in water vapoe chamges | they sivw dowm fo the paint that they aniy
when erough thermad energyis | whoote' Sock oed focli.
remeved fo cause deposision
=8 On Level 3 Approachingevel 0% Beyond Level Language Acquisition Lesson 3. Fhysical Changes 103
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Dissolving

ASSE5S Your Sludents’ understancling.

Guiding Questions

I Weny = dissadving an exnmgle of B idennlies of the susdlnmoes can | chonge,
pimysical ghange iy o el mpneg mgety,

=S ‘Wit when semeshing Oane sufsiimee ook 1o Sool poriicies Dal
sl i e dvrugiost anoiver sehsanoe

DS What i one way io sepambe 8 ¥ dhe bofiag powd of e sebsiance o fngher
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Conservation of Mass

Remind stud@&nts that when a substance dissolves, 15 partickiMave students read the paragraph. Explain to students that if an
evenly disperse thraughout a salutinn. Then have thaem rend §hee melts into lquid water, its state, shape, and valume change
paragraphs and stiigure 33K the following questions 10 by its mass remains the same. The amount of water in the liquid
the same as in the solid because the same number of particies s
present in boath
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Engage Explore  Explain  Elaborate  Evaluate

Visual Literacy: Conservation of Mass L '® ) Intervention Plann

Howve students exnmigure 155k them to [dentiby the mass 3500
of the twio substances on the left and the mass of the combined Ee1m ;n ﬁéﬁ:ﬁﬁﬂ:t:ﬁﬂ UV, A I Chil

substances in the solution on the right Hia bulary (1)

-1 B# Word Origin, Physical Changes
[T Content Vocabulary
Understand Key Concepts (2-4)

Guiding Questions, Dissohing
Koy Concepts Bulldar

Interpret Graphics (8-9)
I Visual Lteracy: Changing States

Atk How Is mass conservad when making a solimondss of the Critical Thinking (7)

salidion equals the tofel moss of olf the 5 i the sedstion. [ Visudl Literocy: Changing States
& Enrichment

Ask: If a sample of water has a mass of 200 g and the final solution  Challenge

has o misss of 230 g, how much solute dissabved n (Eapter?

of solute dissolved

Ask: What is meant by conservalion of Wasshs conserved
becouse i remoains the same after o chonge, such as o physicol
change

& On Level 0% Approachinkevel % Beyond Levell» Langusge Aoquisition Lesson 3.Fhysical Changes 105
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3. Ciotal mass

Concepts and terms are easier to remember when they are  8.When something dissoled. ane substance mikes evenly in
associated with an imatmk: To which Key Concept does each ancther substance,

image relate?

| pmee

» Physical Changes
* Conservation of Mass

Use Vocabulary

of g physkcal charge.
Understand Key Concepts

106 Chapter3

Interpret Graphics

8. The harizontal lines indicate that the temperaiure of 8
substance does ol change during a change of state

B.Sample answers. Physical Changes A physical ehange is a
change in maitar inwhich the identity of the malter stays the
same. Change in State of Maties: Changing energy cen change
the siate of matter. Conservation of Mass: Mass & consernded

1. Sample answer: A change in the state of matier is an exampl1iNG physical changes.

Critical Thinking

T Sample answeod could measure the femperature of ice

2.When you heat ice, the energy of iis particles increasas, and Wer as you heat it and it changes from ice to liquid waler o
tempersture of the ice ncreases. When it reaches its mesting ™Waler vapar.
painl, ncreasing thesmal anargy furihar Chuses the ica 1o met
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About the PFhooBurning lssudhis firefightar is

extinguishing a burming car, The ability ta burmn Is a chemical Questions and be able to answer them. Have students write
property. Some materials burn easily, while others do nol. Bubach question in their interactive notebooks. Revisit each
regardiess of how quickly 3 material bums, it always undergogadslion as you cover its relevant content.

chamical change n ihe process

Guiding Questions

0 Why da you hink metal is often wsblar metul dees ool o o mell of
b make senoone Tos fircploces]  faopennlores st o1 fremioces

&% How has {he metal i this cor s cosow; shwpe: and fextore e
chamged? Hew s it the same™ coged, i 5 il et

I What materizls imthe car ane now Sample muswer: dapihung it woy
enfitely diflerent malesiols {heh ThdaBmo legley, o Bioabl 3 oo
im thet graginal car? What do you thisdmposed SFdifowen mafvnf
thange? Crionges ooused by i fre coused the
s o ohovige Alenting

LABManager

All the lals for this lesson can be faund in the Student Lob
Haondbook and the Activity Lob Workbook,

108 Chapter 3
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Q Essential Questions
After this lessan, students should understand the Essential

\Fucahulary
" Properties v. Changes
1. Discuss with students the differances between praperties of
matier and changes in matter

2. Ask: What physical properties of a substance are related &
the potential for the substance to undergo physical change
TP W students have difficulty with this concept. begin by
listing physical properties and ask students 1o think about the
phyzical change that is associated with that property. Somple
onswers: stofe of mofter, bacouse it relates o o substonce
chonging stotes; mefing point ond bofllng point, becouse
they miso relole o o subsionce changing stales, solwlilty,
becouse /i reloles fo o substonce dissalving ond becoming
part of @ solution

3. Based on their responses, have students speculste abot the
possible connections between a chem|cal property and a
chemical change
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Explordctivity 2
What can colors tell you?

Preps miniClassis min

Purpose
To obsenve that not all calor changes are physical changes

Materials

Student Teamaper towels, beaker, cotton swabs, 2 dropper
bottles labeled & ang 8. 1 mL wiite vinegar, | mL of water with
ammonia, test tuoes labeled C and D, & mL water with yellow food
ceiaring, & mL water with blue feod caloring, 3 mL of red cabbage:
juice in test tube labeled #C)

Before & Begin
Prepare the red cabbage indicator by gently boiding grated rgd

cabbage in enough water to cover for 20 min, Strain the lguid inta
a clean contaings, Provide each team with 2-3 mL juice ina
smakl test tube.

Guide the Investigation
Encourage students 1o suggest calor changaes that 1
in nature

Think About This

Students might hypaothesize.
1. The juice turmed from purple (o pink with Substance A and from
purple 1o blue with Substance B

2. Key Concefudents might say that mixing the food coloring
wis 8 physical change bedause they ware both colored in the
first place and the colors just miked. Substances & and B waie
coloriess, byt the colars still changed

& Approaching LewE@l On evel{ Beyond Levald Language Acquisitodesson 3Lhemical Properlies and Changded
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Chemical Changes
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Chemical Properties Chemical Changes

Substances are able (o undergo a wide range of chemical oo gestp students visualize how a chemical change impacts

Enowing the chemical properties of a substance can be helphliykical properties, encourage them 1o focus on the Moms in the

you are frying to cawse a change or avoid an unwanied changsbstances involved. As each substance undergoes a change, th
atoms rearrange inta different combinations, Chemical changes

Com paring FrﬂpEﬂiEE create new substances with their own physical properties, Use th:

Discuss the following guestions to help students review and SREENANG quisiions 10 aEsess yalir sty Understanding of the
guiish between physical and chemical propertees . etha

Guiding Questions Guiding Questions

How does rusl TermT A ChaT A OGN DrERTY et (nan
% Whal e some chemidol progerilesfonsle aosivss ey 10 DL oiTy o o
o mattee? rarsd. sk b a0 ! ey

ﬂ‘hhﬂﬂuMMMWMﬂnEMnrﬂphﬁmﬁ.‘?m.Miﬂ. Mm E* uﬁﬁﬁg:“u
substanca has th ahility bo mast?  salistaaces ot sl of fest f by geling cange? Chongn, o ZLAEnES Tor
i Ot e pnpeeLexy 2 o o @ Ien

cdsene whot Aeppons geor lng,

Signs of Chemical Change

Explain 1o studants that 1o undersianc what happens curing a
chemical change, it s necessary o describe each substance at th
beginning and at the end of the changea, and then determing what
happenad during the process,

For example, a Tresh apple has a cenaln color and oder, But shoril
after the apple s cut, 8 chemical change oocurs as the apple resac
with cxygen. s & result, the color of the frult darkens, and its odo
changes.

10 Chapter 3
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Engage  Explore

To help students consider the signs of chemical change, have th

read the paragraphs, sifEgure ¥8nd compare the differani
signs. Then ask the following questions.

Guiding Questions

3 Doos (ke formation of bubbies alwale. porsese busbhian fofm when vty
indicats a chemical change? Bofs, witieh & o mihysicol etenge, rad o
iy change

W What g sgrin of & chmicad chamgimpie ansiver; foromfion of Buibies,
energy cfhang e, chonge i color or ador

N Whar gigns show that n chomscal | Seveple anaer: Thare /5 an emevay
change takes place when fiewakschanpe admn Spnd oo Rem s
raghode? are rekegsedd

% Do you think o chemicel change  ¥es, pecoone feo ipsine’ pregenies of
oy wihon yois bako coskies? Whie mgrecbest riod & boie 1 cookas

e e e o B
Es ] iy
ps
Word Origin
chamical

Have students read the Greek argin of chemical, then ask the

fallonring questions.
Askc s the word chemicol n verb or an adjective?

adfectivids the Greok origin of chemical a descriptive term or an

action® /s o action

Ask: How do you think the action in the Greek origin relates to
the way we use the word chemical Eday®: onswer: During

a chemical reactien, substances are "east fogethar, ™ wiveh causedrun Fact
o chemcnl change. The ochion leods o o chiange thal con be

descrbed wilh ihe pdective chemucal

| &

Al

Differentiated Instruction

€ Create a Change and PropertyH8nid pairs of
students work tegether to prepare a grid with two colu
[phyical and chemical) and wo tows (properties and
changes). in sach box, instroct students o write appio
terms that correspond to that cell, (For exampie, meftin
point would be placed in the cell for physical propertie

{I» Everyday Chemical Changese studenis identify
two or three chemical changes thal occur in thabr
classraoms, homes, or neighborhioods, Have them resi
these changes to learn more about them. Then have
stisdents digcuss what they leamed 85 a8 group and cre
Aowehart of the changes to the substances invalwad fr
the beginming to the and of each kind of change.

& Physical Change or Chemical Chahgat: a list of
physical changes, such as freezing, dissalving, and chi

in shape and size, and a lst of chemical changes, such
burming. ratting, and rusting, Then have the class divicl
groups and play a speed game of Physical or Chemica
Change? Call out one of the changes fram the lists ant
students to identify it as physical ar chermical,

TE‘ﬂfhE..'lﬂ-I:IIL]I:l-:I, ddddAiEEERE R R R AR AR B E R

Explosivellitroglyvcerin i a compound thal ks highly
unstable under certain conditions. i can be explosive,
is why it is used a5 a component in dynamite, When it
undergoes a chemical change durkng an explasion, it
produces carbon dioxide. water, nitrogen, and oxygen
gases

Teacher Demo
Cleaning a 1-fils coidBtain some oid 1-ils coins and ac
them 1o a beaker of vinegar for a few minutes. Ask siu
o predict what will happen. Then carefully remove th
with fongs and place them onto & paper towel 1o doy,
siudents obsernve [hat each coin appears cleaner, Ex

that the acid in the vinegar reacts with thie tarnish on t
outside and removes it, exposing the shiny copper ks

2 Approaching LewE® On evel O Bevond Leva®® Language Acguisibodesson 3Lhemical Properties and Changeti
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Explaining Chemical Reactions Balancing Chemical Equations
Using Chemical Formulas Have students read the paragraphs anEigaiBlse the

fallowing guestions (o guide students through the balancing of

A chemical change involves band-breaking and bond-makinghemical equations.

Guiding Guestions Guiding Guestions
ﬁ-hﬁlmlmhnlﬂ.lm“m”wmw S Wieen balancing o chersical renciionis; by cnomgig chomica! kumias, Four

L3 i ciaamical Reachion, fary oFe i

o) arstonT ey o8 ek

& Why are chemmical equathons, wohd ¥ Oevnical aouttion thows fre Enamics’
formmiy ond number of puds of poctt G

ar you change e chemical Tormukesedn’ mocate (el o'ferenl sehaonces
ﬁmummmmmmewmm.

Wit da cavfficients i el Jo Eioey A s of
E.I y play ini e s Jor

subgignre & ha o gy recionf ovad oo
ivvnhved o dhe roocion, showimg shar
WIS S LR iy a rRpien
How do kmows that a e BOURGN TR B D OF (MBS i
ﬁmﬁm#m I reAsiant aquiak Bhe Aol pomio

2  Chapter 3

KT BT @ afowrs i Lo pradinds,

Scanned by CamScanner




Engage  Explore

Visual Literacy: Balancing Chemical Equations

The process that is showiigare 18 a good model of how

o write and balance equaltions. Go through the process with
students, using the example glven. Have students fake a closer
Iook at the equatiodfFigure TRnd compara it 1o the table in
Figure tHlhen ask the foallowing quastions.

Ank: Why is the equation in Figure 17 considered to be a balanced

equationThe number ard [poe of o o7 [N remcimnrE Bguog e
nurher and fype of afoms i the producls.

Evptitin

I'IEI'.I'E' students point 1o part 2a in their textbooks

CF} GO, Onet balanced
—1 1 balanced Bl 1 thie musbeers
H-ul Hed  balanced ol #ach type ol atom
0=2 0O=4 notbalancagd — hh"ﬂ;ﬂmﬂ
'ID = L Ohislancod
. Is the
“ A fc nolane s o oo

H=4 | H=4 bhala
EI;4|' =4 balance

f X

Duskor|s it necessany (o add cosflicents only to the phedacks?
frachants amd Ooradocts Coud e copiiamdls e Wi [

T R SRR
Fach heacions
INTILCT e hviuived
the Feaiion

Hawve students balance a sample equation anhig|
Figure 18.

Ask: What ls the balanced chemical equation fal Thefas
between iron [Fe) and cxygen (0 ) ta form iron {1}k

dFe+ 30, = 2Fp ©

enl

Differentiated Instruction

» Molecular Moddisovide groups of students with cl;
and toothpicks. Instruct them to use the materials 1o b
two hydrogen gas moleculgs. H . and one oxygen gas
molecule, £ . Then have them demonstrate that using
these three models, they can create two water molecu

H,0,

I Balancing EquatioResearch a few basic chemical
equations, such as the reaction of vinegar with- baking
tha combustion of butane, af the praduction of ammor
frem hydrogen and nitrogen gas: Write each equation
the board without the coefficiants, Ask stucdents to bal
edch eguaban

@ plan a Demonstratinganize students (nte toams
and have them plan a demonstration 1o model balanci
equation for the rest of the dass. For example, Two siu
could wear sigrs with Os lor oxygen and four studernts
could wear signs with Hs for hydrogen. Have them fon
H, molecules and ang 0 molecule and then rearangs
themselves o form bwo water molecules.

o Teacher

-ﬂ':::-‘: |:]--:'_r |

by Reading Strategy

Semantic Mappifuide the class in bullding a ssmant

W of the torms related (o chemical change, Have s
icgoest any term related to chemical change, and wr
es5e on the board, Then have students break into 5
groups to organize the terms into a web pattern with ¢
main ideas attached to chemicol change and the secd
ideas as branches.

Real-World Science

Commaon Chemical Reactimside siudents with the
reactants and products for an evenyday chemical reac
and ask them to write a balanced chemical equation, |
example, when gropane burns, propane reacts with oy
and produces carbon dioxide and water. A balanced

equation would bg G H 4§ 50 =3C0 + 4H Q. Anoths
example is the reaction between zinc and ydrochiorif
{Zn + ZHCI = ZaCl 4 H ).

% Approaching Lewggh On evel@y Beyond LevaEy Language Acquisitiohesson 3. Lhemical Properties and Changad3

Scanned by CamScanner



Fopurs Wi 7 o e heren o ron e T Rt of Chemical
ociijumrierip e

o il Auin U e L ik o
wsilir vl BeAvhg i s el i

; s ety e g Visualize It!
I L AT e
o] rase. pmgarrity Tlews bewm e e
ihe rue sl B risTEca EETEE B LRI
P

[ = TTERPRE

T = e T R LR T o “
Sy it L it e Pets = b |

- Ther cdip ol e i iy By ol et
e i e ekl nevr laee Tlawra

& 5l ..r o —
) Carcarmancs v perre s el e b g b sl -...:..:..m‘..:...-\.n-...-.-:.:.r..'- T I il
ey T e - |.|| 4 |I_|-_
. wacim g g
O Lotwwiil gL e { i ".":,_".'.:.'.".: s = ot & 1oks - i

LRS- R TE R T e & TS =iy ]
e vinmetiiisian ol 4i b o we laad
Errores Wl sl mnarars Ser

i biadlF g Crw o iblal e b laeley bl i d
g W
Faod 1HPY CETES § TP ST W T
2i i el e o iy o e = ) IR ks 15 it s

e pmena! L me” i m | L i-qh-n' W rEeEE § 8 stuk # oy dasag
bk P i AT w0 e el o b e anii el el do v Rl il Y gl
i table i weid B the wuem Hemeoym
N Bafoce b T T W e L [ Pl
b mhd e i e e e e e -I
i maamy e by Snuller peeees duss, 1 | T e e e e |
iy bl il i - b i
snadilds he mu lonin e ok

A T T I LT O T T e mem ] J Py it et b el om i i b1 I
T R R beid P Hgel | STl 850 d Tel™] g genbenr e cleymany g el e J | |
el Ml e | T PERTI (SRS P ey

mrff =i swm Ge o ey of 1Fe e L o
g eyt ihe B MYenE T o adEns s oAt
[LTL SR T © e TP e ) T &

T e Tt PR | P TP

- = T e s e T wine 1A g
1'.'::.:'.1.:;‘:,,” e cueg i ey chesswys (faprars
wrwn o el wssr sk af e

N A e e R PN e | Tl i i S— ol

sl b sr g S il
& mne

el Qg oy b DT Lempxs Jilbwims T

The Rate of Chemical Reactions Chemistry

Chemical changes involve paricle colisions thal might or midhdaey with sludents how chemistry connects the atomic world t
result in a chemical reaction, depending on how fast the reashmetyday observations. By understanding the core principles of

particles are moving and bow reactive they are. Temperatures memEstry, we are abée 1o both appreciate and predict chemiical

centration, surface aea, and even orlentation can affect hoveemmions in nature as well as those oocuring In the lab, Use the
colllsions goour bebween reactants and the amount of force daliowing guestions o summarize what the students have learmes
which they collide abiaut chemisiny,

Have students read the paragraphs anFigueohy 198k them

1o describe how the different factors affect the chemical reacividing Questions

in each photo. Then ask the following Guiding Guestions 10 SEEEEsn you undesland matier wiioalig: e propenios of o smng e

=" understanding of this conc undnﬂu'-iql'uwllduglﬂ Irpaniont, bt sndin i
students” un anding of this concept i fﬂ@tww
Guiding GQuestions i i
23 In general, how doss an increase ity gomei!, mopnsing Memal ovegy  JE0 How do Bie properliis ol thie nsa: i shoms o 0 Sdisisas o

temperadure affecl a chomical  modes & posdiie far ihe porlices a9 the Ina chemical reaction compars. to thaconfigured (o o dferen
reaction? Euhihte e | o frster ani collte praparthes of the preducts of the  smangemen, e properias wil change
frsedler Hham o @ fovwer fompengiuen. Ting 1eacliva’ Decowsl new Snlsimoss fovm

roeet i Me Chemim repotian
% How do you think unslerstanding  Sampke arewer: Ussarsioming chenaing

W Lisd thoess Foclons shat affect the: ratdsbpernature, commosirafion, ond the chesmiskny cen help betler oM hadp i evTAIMEng wiy chomic
& chamiral reaction. emeunt o swfince oveo offect renciion undersiand the arond you? any piwsics) chimges obe oo w o
fafe. Workd e ey o peeierie for e or
v Phith
% 1 digestion volves chemical h Jfood an ey peces incrimes
mﬁmmw&ﬂ:ﬁulm area af e food, which then

fﬂnﬁdl mmmrbEMstww
waslor? o fooed 4 Brodkier Sowwm So0ner and more

sl i e cigetive ipstom
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Engage Explors Explain  Baborate  Evaluate

Visual Summary

Concepts and terms are easler 1o remember when they are
ascocisted with an imaigk: Ta which Key Concept does each

image relate?

| Summarize i
* Chemical Properties
* Comparing Properties
* Chemical Changes

* Signs of Chemical Change
* Explaining Chemical Reactions

o Imtorvention PlannBELiELib it I

Basod on the results of the Lesson Review, use the cha
beiow 1o address individual needs,

Use Vocabulary (1-2)

Bl Word Origins. Signs of Chemical Change
£ Comient Vocabulary

Understand Key Concepts (3-6)

MiniLab, Can you spot the cluas far chamical chane
Key Concept Bullder

* The Rate of Chemical Reactions Interpret Graphics (7-8)
* Chemistry I# Guiding Questions, Signs of Chemical Changs
Critical Thinking (9-10)
E Guiding Questions, The Rate of Chemical Reaction
Ennichmeni
Challenge
Y
E]lﬂ)
& Approaching LevalE® Onlevel % Beyond Level®@ Language Acquisiton Lesson 3. feview NMS
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. Eowipiimlisi ) sk drgucal cEange
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Use Vocabulary . =
WG Nl LCNamgeEs
1. concentration
Bedh changs physical proparies. Meens e
Z.5ample answer A chemical change ocours wien you Gake | Allke
; f hange
@ cake, This change in matier creates bubbles and wonderiul sititabeichemsilnih i
smialls. Bt Piysicl tni.!!ga en nntclsange the ety of
matisr, bul chemical charges do

Understand Key Concepts

3. 5ample answers inciude formation of bubbies, energy changs
Night, heat), and change in adar or calor. arl'th‘.'al Thinking
&. B.itentity 8. Sample answers: Physical changes are folding paper, melting

. lee, and breaking glass, Chemical changes are bumiing waod,
B. 5ample answer. Chemical equations provide & simple yet clear bic ile
wizy i describe what happens durlng a8 chamical reacton, Fusting metal on & bicycle. and baking cookles
g 10 Sample answend'can Increase the temperaiure of INCIEase
6. The concentration al acid in the rainwater or the lemperatule ¥
it el e bt i g et Bt og concentration of one or both of the reactanta

Interpret Graphics

T The number of @ach type of atam in the reactanis aguals the
mumiber of sach type of atam in the products

B.Sample answer;

16  Chapter 3
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' Study Strategy: Concept Web ' Study Strategy: I Have... Who Has...
Have students croate a concepl web that defines the concopts aslkedimindes cards into left and right halves. Write START HERE on the I

| showe their infterconnections. | ofthe first card. On the lefl sice wrile | iove and wrile a vocabulary temm
| 1. Organize sludents inte groups and provide a large sheel of right side write. Who fos and write a definition for & dilferent
ngr hoard for them t.;':_.,e 1o creale uun-:e;? weh, cha ulary term, On the neal card witte | hove and wrile the vocabulary

- tpuy that matches the definition on the right side of the previous card
2. m";gl Stuskels to read the Key Concepts Sumimery. For sagh lhis process until all vocabutary terms are used. The definilion on
pt, have them creste a box for the concept and armows R e R
connecting that concept to ether related cancepts. Mong eattf Mt t3d shod W IETH G St _
students should include an explanation of the connection betwleeistribute the cards to the students in random order. The student with
the two concepts the START HERE card begins the game by reading the / ho

! 3. Have each group explain thedr map fo the class. Address any lnnrﬁﬂﬂhm;;“ and aﬁm ?:ﬁﬂ;gfﬁ:gﬁgg&gﬂi:m '_“..;"'ﬁ:m
gaps of misconcaptions with an open discussios mmﬁ'ﬁ_ w“‘”hn e et R hﬂmr

2. Continge playing wuntll all of the cards are read and the 1ast question
ends with the answer on the first card,

E=ampla:
| Have Wi Han

eattor al
an vary in
CEnmpsis

sisdanee. by bl labes g qpace and B pispia

8 Chapter 3
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Use the Foldables® Chapter Project as a way 10 connect

Koy Concepts.

1. Ask students 1o organize their Foldables® in a8 way
that reflects how thie concepls in each Foldabde relate
1o each other,

2. Use glue or staples 1o hold the sheets together
as needed,

3. When complete, ask studants 1o place

Foldables™ Chapter Praject at the front of 1
Have the class critique and discuss the
students have organized their Foldables®.

a0

Use Vocabulary

1. element: carbon, alumsnumé. chemical property! ability af kon
o rust. ability of wope to burm
2. compound: sodium chilonds,
carbon dioxide 7. physicol change: cutling & pieceo

of papar, water Boding
2. homageneous mixture: sall

waler, bronze B, chemical change; logs burning in
f frepimce, Meycle e outside
4, helerogengous mxfure tuasting

powicered drink imle, granite
B phyiicsl prapetty: foughimess

of sandpaper, round shape of
# baskeinal

Link Vocabulary and Key Concepts
8 properties &, subslance
F0.chamical progerty 14, element

.7 physical changey 1596, hamogensous/
chemical change heterogeneous

s Approaching Leva@Es Onlevel ¥ Beyvond Levey Language Acquisition

Chapter Bludy Guide 119
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Understand Key Concepts
1.E 141830
2. soifliim
3. A conductivity
4. A substance 1
6. C. decrease in surface area
6. B. deposition
2. B Fg Q+CO=2Fs-200 .
B.D. mass

9. C. The atoms are the same on both sides of the equation.  Temperalune decreases.
10.0. The properties of NaCl are different from the properties of

Ma and CL

120 Chapter 3
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Critical Thinking

1. Sample answers. salad, heterogeneous migiure; water,

compound; copper used in winng, element.

12. A periodic 1able based on number of electrons would not

be as effective, because the number of electrons in an alom

can change. The mumber of protons cannot change withoul

changing the type of element.
13. ¥f sludents have difficulty, refer themiiinikan
Lesson 2.

4. Sampie answer: As

changes to & solid.
15. Sampie answes: A physical change is a change In

which the type of atoms and the way in which those atoms are

arranged do not change.
16. Sample answer: Using sandpaper 1o sand a piece

changes the texture of the wood. It s not a chemical change

Is removed from the gas, |15
i candensation point, the _
temperature remains constant, and the gas changes to a higuid.
The temperature then continues ta decrease. At its freezing
point, the temperature again remains constant, and the liguid

matter in

af wood

because the material is wood before and after the change.
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7. Accept all reasonable responses. Sample &

TEWErs,

increase the heat in ordes to cook eggs faster, refrigerate
fruit to slow the rate of its spoifing, decompasing organic
material, burning wood, digesting food, cleaning o

palishing metals

) TheBIGidea

18.Sample answer: Skin changes into smaller pleces Bnd

flakes off ([physical change), and sugar burns in cels

[chemical change)

Use Ratios
19. The density of the e is 0.9 Mo
in liquid watar because its density is less
that ol hguid water.
20.Gold hkas greater density [19.¥g'tm com
to M4 glich for lead),

L]

|
ats

b

O Intervention Plann

Based on the results af the Chapter Beview, use the chal
below to address individual nesds,

Lesson | Guestions | Intervention Options
Understand Key Concepts
1 1-2 E Key Concept Euil:lnrs
2 3-4, 8 Content Practice '
3 - & Animations Atomic
Structure; States-of
Matter and Melecular |
Motion, Femperature and
Muolecule Mation |
& Interactive Concept Map:
Matter Lo
Parsonal Tutors: Parts
4 57910 |° an Atom: Chemical For-
mutn; Density; Balancing
a Thamical Equiatien
Critical Thinking
1 =12 Enrchment
3 Bk o Challenge
Virlual Lab; What is &
3 'H“"E' @ balanced chamical
4 7 equation?
®& WebQuests: Solutes, |
Solyents, and Salubility;
Thie Chemistry of {
Fireworks
s ey
18 & Language Arts
BT Enrichment
& Webluesis Solutes, |
Salvents, and Solubility;
The Chamistry of [
Ll Firewaorks
ngvhntruﬂg Idea i
4 18-20 Corntent Practice
7 Ennchment
Challenge
& Online Test Practice
Math Skills
2 21-22 [ Math Skills
& Math Practice: Lise Hd]n:
@& Math Personal Tulor Find
Linit Rates

Chapter Heview 121
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Multiple Choice 7 C—Correct, D: Incorrect. Both are signs of physical

1 C—=Correcl Incormecl Mot all mixiures are homogeneous. SURRNS. 3. MCUPRCL. TG 15 G R DIOPRIY.
B: Incorrect, Not all mixtures are liguids. D: Incorrect. “mg A—CorrecB. C: Incarrect Both will decrease the rate of the
contain more than one kind of atom reaction, D Incorrect. This will have no effect on the rate of tf

c " , reactian.
¢ :E sAme. e i a im! D—Correcfl, B, C—None shov the conservalion ol matler,

3 D—Comech, B, C—All are physical properties. 10 D—Correck, B, C—All are shown in a chiemical equation.

& D—Correcti Incorrect, This describes a reaction
[decomposition). B, C: Incamrect. The salid does not change
state when it dissoves.

5 D—Comecth, B, C—All are mixtures,

6 C—Correctl: Incorrect This is a property of anly liquids
and gases. B Incorrect. This is a property of only gases. D:
Incarrect, The sample is a sofid at room temperatere. That
maans s melting point s higher than room temperature and
its bodfing point must be higher than its melting point.

Bl T Wesamaiansal | e P s e P a s pavn 1ma i e rig Y

122 Chapter 3
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S
_ Engoge Explore  Exploin Elaborate Evalunr

Constructed Response

Cuasion BRI

1 Part B on the graph shows thal the temperature does 1 1]
not increase as a solid melts. As the ice in water meits, - i3 D
the temperature of the water and the ice will stay at the | il
melting point ol water, 0°C, Fl o

12Parts € and D of the graph show what happens to cold 5 £
water that is put on a stove o boil, First the temperature 6 D
of the water will increase as energy is added to it. Then, ! A
when the water begins to boil, the iemperature stays at 8 B
thir baifing point of witer 9 1]

13 The first step would be to filter the mixture 1o separate the 11? Sen Em:'hd e
sand from the water and sugar. The next step would be ta 12 T e e—"
boil the mixture to make the water evaparate. The sugar '
will be left behind = e

F 14 Seo ediamder] A

¥ The equation I8 incorrect bacause it is not balanced. A
cofrect equation would show conservation of mass by
showing equal numbers of atoms for each elemeant on
both sides of the arrow. The products side shows more

hydrogen and chloring atoms. i
Ve
i

G2

2% Approaching LevaEy Onlevel % Beyond Level® Langusge Acquisition Chapter Btandardizeddt Practice 123
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|4 Undersanaing

) Tne BIG ides

Tl i ] el e e e

Understanding the Atom
§) TheBIGlIdea

There are na right o2 wrong answers 1o thess guestions. Wrilte studgnd-
generated guestions produced during the discission on char papr'l and

refum o them throughous the chiagber

Guiding Questions

l'."} il you could see an atom, whEtco! of redsanable respansés. Vou
{al.] ¥ou think 1t wouwld leok My oD paand b SR SIReEaTs
like? Fmiges of aioms ek aopesnes o

I irtlevmet

3 Why s it sometimes hard toiems ore Joo small fo e with the
imagine that wisible matier lemaidsd ey=
made ug of atsms?

% Describe an atom wusing the Tie modem oioomt moded s o
medern atamss model. Mrcfeds arade oo of frohos ongd

noifrons. Tha majonity of e mealgh!
o O o £y e neoieirs. BT
fovmm on elaciion cioud. The efectran
E-IEL'-\'.' = Mg areg orglia Mé audirus
W E 1 EROOn 5 mOosT hkesy ro be
\ocmied

seeing Inside an Atom

Vit sl il min of e all "hes EIE
Ve ol il &1 aih 00 b ' ally W
- e
[ By -~ ¥
+ o i v P m -
1
wie |=l Fiad TR AT R TR IR S
7 ki - wari maii
a i ind
s | i b il b il g M ——
] r ml 1§ L ™
a x i Jo i
[Tl e
B N il Mk Bl oy 0 W |
o i il R e (R

N HE L]

alep T o ] =

Answers to the Page Keeley Science Probe can be
found in theeScher's Editlon of the Aciivity Lob
Workbook

L. =

Get Ready to Read

What do you think?

Use the aopdion guide to gauge studenis” background

knowledge and preconceptions about the atom. At the end of ea

lesson, asMiudertsto read and evaluate thale carflor responses,

S-ILIHE'_'T'IF.E'TJI.J"||'IE{‘W'I£GLII-‘II:'._Ii?l‘a o eha NgeE arny af helr responses

Anticipation Set for Lesson 1

1. The earliest model of an atom contained only protons and
electrons,

Disagreetorly models of the atom were small, solid objecs
that could not be divided, created, o destroyed

2. Air fills most of an atom.
Di‘EﬂﬂlEH‘ﬂﬂﬂ o1 an atom 15 fllad with Bmply space
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Science Content Backgro

: i an fe + WEEH, : Hani pe i 3%
The radsation can be alpha, beta, or gamma. An akpha panicle |
+ hasically o heliwm nicleds—iwo prolens and tao neutnons When
; ipha particle, the resulking alem hes byo [ewer
ns, Neutrons, and Electrons—How VS 80 Mpha B i
Biﬁ?r it ' : ns and two fewer neutions, Beta decay oocurs when a

. : meutron changes into a proton and a beta particle. A beta particle
Isotepediaarly the entire mass of an alom is determined By 5 last-moving electron. When an alomemils a beta particle, the
protans and neutrons. The mass number of an atom (S defingd, 1ing atom has one more proton and one fewer nestran
A5 ihe sum of the E'I'l.'-l*.‘.ﬂE. and neutrons in e AUCiBus Igﬂ_l%““" rays d'.] nod LL"”"."“ |i|I“t|L|[“_'l ,UEl[ GO gl'. Tll"_" [eiEasE UE
are aloms of the same eloment that Rave differenl nUMbESOyma rays dees nel change the number of prolens or neutrons
newtrans. Most atoms hive several isotopes. The averaoeafiMiom has
mass of an element is a weighted average of all of the nafurally
occurring isotopes of that slement. To calculate the avelahg,. o\ ne 2 stoms that have a posifive or negative charge
Atomic mass, each exact alomic mass B mulliplied by it - ion is formed when a reutral atom gains or loses ebectrons
percentage of abundance, expessed as a decimal. The rdsMlihe, 5 neytral atom ioses electrons, [t has fewer electrons than
ari then added together prolons. As a resull, It has a positee charge. A positively charged
ion iy called o caticn. When & neatral stom gains elecirons, it has
more elections than profons. As & resull It has a negative chage
A megatively charged jon s called an ankon

Cirbon
E___ LA TR R W TR Bl = i @ @ b
C L EEbiLllbbdii e T
2.0
1 i 1T W mlectznies
Auerage : {1 @ - &
atomic = o . e
Ay . L0 11 pretons
: sevILLLEY - EEVLLLL S
P EEElLtREr - BEFLALEEEE
RadioactivitElemens that spontaneously emil radiation ace M elecaom ) i lecireni
radicactive. Radioactive clements conlain unstable nuckes: Ina
process called nuclear decay, an unslable nucleus changss info Et__ - &
anather more stable nuckeus by emitting radiation. Severdl typasof ™3 pionm ~ il pratai

adiation can b emitted during the process of radioactive &

Chapter dnderstanding the 401248
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Strand Map

Required Background
Knowledge

Te understand the Key Concepts of
thiz chapler, students shoulkd have
the fallawing background
knowledge

i [ '
LT E F a
LIS L] ™y

Discovering Parts
of an Atom
| patttl]

rotons, Neutrons,
and Electrons—How
Atoms Differ
fEsse=

" Materias may be compased ol

that are oo smadl jo be se

w15 SubSs@nces ey move fiom pace 1o geie,
it they never apeear put of hosshen fnd

o1 vad Bl
raver [usl disappeal

magndicaiien

o moda _.F '_-I_'IIII-_|:|'||||:| 15 girmilag 14
DAl ot enctly ke |'|;_' ||‘II|'-:| lasinig
madeled. Some models are
physicashy simelar to wnil leey gre

* i 1ot ol dilferem maleris
civn e made frioem the sar
basic malerals

regresenting, bul athas are ngl

1L i WO Where [0 EeAgE -2l
eremenl imla smaier angd smsalige &, Aboms are 5
pinces, e smallest pieco woulsst  small fhat (hey

e ATy R can e sgen anl
tarough oy

L LLamning

MICTOEC0nes
4 ¥

Hrs] penclial ol 1his Ao was & ollic

g, sCieEnLisly knaw that an o

damsn posibhs nuclsus surognded

byt & slectan cloud

& Nk B
OCC LTS waldn an
unstable alomic ]
nucleus chimgis
ITED STOCRET iy
slable nuthus b
BITHITING radiatiar

)

5. Diferem slements contai
gl ferEnt numbers ol grolons
=1 solopas of b ohven elemenl Conten
diflerent numbess of neuliond. YThen
i nEuiral s gaing o loses 40
elettron, it becomes an lon
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Identifying Misconceptic

An Atom Isn't Flat Is It Crowded in There?
Find Out What Students Think . Find Qut What Students Think
Students may think that... . Students may think that...

« dloms are wo-dmensional objects. This misconception maghe eleciron doud 15 "crowded" with eleclrons. This

arise because siudenis see atoms as diagrams on paper. Thewsconception may arise because they may have seen diagrams
may nesd help concepiunlizing that the smagest plece olamnf the electron closd model that show probability pattéms as

glerment has voleme ¢ clouds, and students may think that these diagrams. show
¢ numergus eloctrons. An understanding of probability and how a
Discussion i probadality destnbwtion is oblained will kelp clear up ths

Have students consider the Mat-looking alumindflglme R, PrCRAcEIRON

fhe more three dimensional sdfegure 33nd ihe Modern

Atomic Model Figure 100sk#What are the limitations of Discussion

|:r.qw|rlg mrdals to represent ﬂﬂl‘lﬂir'lig!p are o ¢ Explhain 1o students thal probshilly 15 & measune ol how kel
dimensional, but atoms are three-dimeGinmial.a ! something will aocum Yray want 1o review he concepl ol
basketball of rubber playground ball, Cut & large clecle frompmobability with studerts using a pair of aumber cubes and the
plece of cardboard or poster badrd, Try o cut the circle so thaflohiing guestiofsicll | were 1o roll & number cube one

i5 ahout the size of the PeilcWhat is the diference betweentime, what is the probability of it landing on the mibivkiees 47
lhese two objecBie & a cincle and the other is a sphare Th in 6. or 7%, chance of landing on The nufisthed 4.

circle has two dimensions and the badl has three dimenkiowsre (o rall & numbes cube ane Hme, whal (£ the prabability -af i
AskWhich object would more accurately represent the shagending on an even numbeh@s a 1in 2, or 50%, chance of

the atomihie balkxplain o stedonts that objects inthe real landing on an even numBonnect this demonstration to the
world arg three-dimensional. They are sometimes drawn in peobability mode! used for slectron clouds by asking students 1o
dimensons because it is easier (0 show their parts thal waywork through the demonstration balow,

AskDo you think atoms are two-dimensional like the EI""I{']H’

fhree-cimensional like the Bkliy are three-dimensional. * romote Understanding

Ask Ny does the aluminum 1% Eoksofabll itis hﬂﬁ‘u’ft sStudenis can usa & marker antd a target 1o

made ug of atoms with three dimanThomeloms ane 56 Y demanstrate the probability distribution of an
small that the aluminum appears two dimensional to the adeciron in relation o the nucleus.

Under a microscopa, it has three dimensiona, os showi in
Figuré -1 Tell studants ta create & targel By drivang a large cirde on 8

chieet af pa v them draw another, shightly smaller circle
;and repeat untid they have created a tangel

Promote Understanding _ ]
Aﬂﬂ"'ﬂ' Have each student redraw The Madem groessively smader circles

ty Model iFigure $0n a sheet of paper, Then, ; place the larget on the fleor, and to drop
tedl students they will use tive materials m front to them | st bghut 90 cm above the target 50 times.
censtrict @ three-dimensional represeniation of the moask '

m| [ HE
1. Hang oul lasge polystyrene balls, gumdrops, ralsins, ang prgsbl;;ﬂi.:zfr Tﬂgﬁmﬂ'ﬁg "'lﬁ,:.";;'?c‘,';ﬂ,mk;;';ﬁp'::]slﬂ
toothpicks, Remind students never to eal any food in areas where the markes has a low probability of landing

the lab :

2tk sadrs ol ot dring nd dcde w10 TR L i el
three-dimensianal objact they will uge ta reprasant he rirenlar rirlll; g r-I:'-l:-urd k= insormation in 8 d;m tahis
dtomic model; the nocleus; end its protons and neutrons T R,

3. If students have a difficult time with relative size, point th% IE”ﬁ;;:E;"S ;ﬂ: E' 'f::lr AIRPIBCRIRARNNI P
toTable 2n Lessan 2 : : i e,

4, Ask students (o recreate thedr fio-dimensional drawing LE'I g Iﬂ;';';;;&"gﬁ;:;ﬂ!ﬁ g::,?;gm,
the three-dimensional objocts and connecting them with & 1i'r“ ding a singke shacion b an
[l:l-ﬂ‘"1.|:lll:i15 ) ) ¢ atom, Remind students Hat the

5. Facilitate a discusshon with students about how much e-arslﬁ'rl:ﬁlﬂmhp.q. of finding an electran
I5 to represent an atom in two dimensions, yel how the e fereases then decreases a4 the
dimensional abjects” models accurataly Epresant the diztarce from the iudes ncreases.
strincture oF an atom and of each of its components. AlsSe  Have students check to sea it thelr
discuss with students the limitations of both types of modelyraphs represent this fact
i representing the frie’ structure of aboms.. f
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[INGURY LAB Manager

About the FhofoMicrescopic Mountain Radge™canning  Ajl the Iabs for this lessan can be found in the Student Resource|
twnneling microscopic (STM), which provided the first images elandbook and the Activity Lab Workbook

individhial atoms, was not invented urtil 1281, Howewer, scientists

hiad known of the existence of stoms and had understood a o : -

dieal about their structure well before these images were obta Essential Questions

Guiding G Siein Aher this lesson, students shiould understand the Ei&?l‘ﬂrﬁ.
Guestions and be able 1o answer them. Have siudenis wriie
et P R TP oy e : ! ;
et E‘ur:':‘ﬂ:ft::vtm o st each question in their interactive nolebooks Revizit éach

qlJE":i-lir.lr- a5 YO COVET 115 refevant content
Ei, Figw small do: yow IRk Arcepd o7 EQEOnome neeer. SHRgerTs el
Ehiey dred sviciee i et oo Cinel S ricivend pallh A o
sdticied vye ol that & ST E much maee poussriad RS 3 Voca b'-“ﬂrhl’
1 O SRCTOSCEE [Ty aY AT A0 B DSITaom @ M&dellng an 'ﬂ'tnm

@D How might scienlisty  Seienfiets usd obsantions nd experments fo sy 1. Have students create models of an atem befere and atter

haye leatned o much @l el Defmg ale 10 See Diem explorng this lesson, Instruct students fo draw a large Cincle
ahout atoms before being an a sheet of notebaok paper, Then have students draw a
adle to see them? smaller circle inside the large circle. Students should use 1hai
P R U T S R, 0 el (A o T prigr know r::c,'c'_'l:l faba! the model Dr_.:ln atom by placing the
e usedul for sCientisls bo o o o e o Dy H0 fogeiier o by '.-Cl:i\:l'.'-l.ar‘:.r 1erms in he EE:TDPTIHEE PIACES oM and inside e
e abli i wee abjicts M ariecile large and small circles. Have students pair up 1o compare

the atomic kewel? heir modals and 1o moke changes, [ necassany

2. Have students create another modsl of an atom by drowing
large circle on a new sheet of paper. As new information is
explored im this lesson, students shoubd use e Infarmaticon
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1o add vocabulary t@rms fo their models. At the end of the

lesson, have students compare their two atomic modals. m
Facilitate a discussion with students aboul whal they hawe

learned in this lessan. You may sant 10 usa (his as an

opporiunily 1o clear up any misconceptions they may have

about the streciure of an atom and to divedsitatons

of models

Explordctivity
What's in there?

Preps mirClassi0 min
Purpose

To learn the concept ol relative site.

Materials

Materials per team of bwo studsads fest tube filled with two

to theee cm of iable salt Bugar or sond alas work], waked papaer,
taothpick

Before & Begin
Explnin o students that before the irvention of 1ools such s
micrgscopes philosophers and scientists relied on ohsersations

and experiments lo develop ideas: about mﬂa this lab,
firi

sudents will observe certain properties of pnd
what might be thers thal they cannot see. :

Guide the Investigation

v Have students 1aka tums viewing the 1est a
Ask students to observe the test tube as | o No |
about what i comtamns and to simply record what they obsende.

« When they pout the substance onto the waxed pager, some of
the particles will separate out. it should become obvious that
the apparently “solid” white substance s made of smalles
PIECES.

+ As they mentally "zoom in,” remind studenis of movies or
television pragrams that "zoom in" on parts that normalky
can'l be seen or “zoom in" from outer space 1o a single person
an Earth,

Think About This
Students may not know the answers to all quastions. Encourage

them 1o ypothesize,

1. Answers will vary. Same students may say that the particle s
miade of smaller particles that look the same bacause fhe larger
one can be smashad. Soma students may say that the
subsiancs |5 ol made of smiallor pam:les. Because they o
see any smalsr particles

2. Key Conceptnswers will vary, Some stdenis may propose
hat thee parfiche & made of smaller versons of the Ear e
partche. Some students may think 1hat the panicle is the
smallest umit of the substance and would not look any different
under @ microscope

£ Approaching Leval® Odlevel @ Beyond Level®y Longuoge Acquisition Lesson &Discovering Parts of an Aloni2?
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Early Ideas About Matter Ask. According to Democritus, what might atoms of gold look
In this lesson, students will explore how the concept of the lile? Democrifus tholght thot matfer was made of dioms ol

atom has changed over {ime beginning with the early Gregk Sheure: i chnrﬂc:en’stm:sur NE e T anE:rns nfgnrdﬂ.lghr!
phil PRI o Questions 1o hain students facies o coipred ond SNy, Sclentists mow koow thar ofoms ol ook
ideas the early phiiosophers hield abowt mater, and why th and hove different numbers of protans, Neutrons, ancdor

Lo 4 Do wesrry Pt 1f a0 AR

those eas i
Guiding Questions Aristotle
Both Aristatle and Democritus were philasophers Wwho had ideas
e et thet maRet the Moo e o Tt gy ADOUT Matier. Atistotle tavored the more popular idea—that maig
was maode of firo, wialer, ax, and : far Sy coid Soe Ood e is mache of firg, wator, air, and earth. Aristotle was a more Influent
sarth? phio=sopher than Democritus, so his id=as were more widely

@ What do you know about | Besslie onssen Maitor i onptning o Acceghed,
matter that conflicts with thee: ruml:-luf mﬁmﬁﬁm! Hﬂuﬂu Aske In what ways were Aristotle’s and Demaoctitus™s ideas abou
ideas proposed by these oov un of afams e Atk 1 matter different. and in what ways were they simiae?

carly philosophars? ﬂ@?&'ﬂ‘&"ﬂ:ﬂmﬁﬂh r,,:ﬂ.-,; answers, Differences clude: Ansfolies (deas were mars popuior
compenieli A dod waler one sl than Democnius’s ideos, Ansiolle afd not think that emptly spoce
s exisrs, white Democrifus dia and Arfstotie’ thowght thot matter is
. mods of waler, fire. el and covth witile Democeitus thought thai
Democritus matter s made of aioms, Similanties include: Both ideas were

Students should undersiond thal Democriius was @ Greek  bosed on philosophy rather than expenmentation. Sath ideas
philesopher who proposed the idea that matier is made up oiifemgred o desorbe whol matier i3 mede of,
small solid spheres he called ofomos

128 Chapterd
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Dalton’s Atomic Model Differentiated Instruction
Use these guestions o gulde students in comparing and
contrasting Democntus’s and Dalion's atomic theores, tmr Democritus v, DaltbaHave studenis use the
information Mable 1o create a Venn diagram comparing
Guiding Questions and contrasting the atemic theorles of Demeocritus and
@ How did w:lnerlrﬁhﬂnvwmmp'ﬂmmmuhNMHP Dalton.
muottsis 1 im dpfeumining wrarimy Sobon odmrrpmioms oo
aloemic Meares? e IMECLLTIRES o FBOCH Nis D Inaccuracies in Dalton's Atomic Thieseystudents
ORI RON S write the statements of Dalton’s atomic the Jabieh
Ask sludents to nole how these slatements have been
Parl ol Dalton's alomic ST Choe Nt ko feciay ; ; |
@ et ot Btinis dia mm eivinre i Uiyl proved o disproved as they expiore the information in
of atoms that cannat be mgﬂhﬂmrr w“?:rﬂmns o chaptes,
mﬁﬁ?“' et hkimias E ! & |llustrate Conceptive students croate an index car
today's atomic u,““”mw.; for each of the three major (deas explored sc far in this

lesson. Instnuct students to wiite the major Idea on one
The Atom of an index card. Gn the other side, they should (llustral

the idea, For example, students could illustrate the eart
Studkents leam that all matter is made of sloms with empty space [deas about matier by drawing Aristetle argulng with
between them. Students might think that this empty space is mad@emocritus,
of aur, Tell students that alr is made of atoms that are very far apart
nnd with much mare emply space bBebwean tham than is the case
with salids. Point aut that students con feel the stoms in the air
Howing on their skin. The pressure they feal is the pressure of

atams in the air. Use the following questions to guide students F,.:E'Gultmul Diversity
understanding exactly what an atom Is. Early Atomic Theary in kitlime of the earllest known

ideas aboul atoms amnse In ancient India belween the
Guiding Guestions “agnd 2nd century B.C. Kanada, a Hindu philkesopher,
i atoms were inactive and did not have physical
D Vit A copm ot Hﬁ“ﬁ;ﬂ'ﬁﬂ’ ¥ N®oerties on thelr own, Another Indian theory of olo
OF CEANN, kad the behadion of maiter to the rnature of s atom

eacher Demo

TeacherJolboy R L i R T T

1 Wiy s it inacournte to defings olom g nof the

an atom as “the smallest pamereel T defiEm uicte Hew small is an atofite cach student & 1-fils com. W
of an element™? Mnﬂmﬂhﬂsﬁ:ﬁ the numbar 2.4 =10 i standard form on the boared
'"',W""‘u,‘  lement chart paper. Explain to studants that athough small c;
MMMHTMEM i haven't been made of pure copper sincé J&aw:-fils
coln was made of pure copper, it would contaif®2.4 =
The Size of Atoms copper atoms But it ino perepective, remind siude niy

Students aoftan have difficulty visuslizing the size of an atom, Hetpm ol the popuintion of the world is less than 7 billlon, s

students by explaining that the numiber of carbbon atoms that 'coul LTS O KO Al i1 e PR LORPCE LS poin s

fit into mnwpmlnpﬂ at 1159 and of the last sentence In the paragraph =0 three times the papulation of the warld,

5 75 followed by 11 zeros. You may want to wrile this number Fun Fact

{7.500.000.002,000) on the board or charl paper. Use theze Maoving Individual Atadrscanning unnading micioscop

guestions to guide students in understanding the size of stoms,  can be used not only to see atoms, but can also be uws
mose them. In 1989, after figuring out bow {o move

Guiding Questions individual atems in a process called atom manipulation
E0» How would you des¢ribe the size ofSiudents showd demonsdais hat thoy sClentists al IBM ised 35 xenon atoms to write the letf.
an atern w';l‘g meﬁrmm amafi IBM on a nickel surface. The sckentists were able to do
i prt NI by changing the current i the tip of the scanming tumns
ot rﬂ:fjmmﬂrﬂm h;hmimw" microscope first o attract the individual atoms and thes
of 0 perving o e and of 3 sertpnce let them go in another place on the surface,

€D Which is smatier, a coll or an atom? A ore smeder thon cels. Ceits ore
ncde iy o ofor

£ Approaching LevalE® Onlevel @% Beyond Level®y Longuoge Acquisiton Lesson 4.Biscovering Parts of an Alol28
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Seeing Atoms
Use these guestions to guide students in undersianding the iE% s are seme mgrmwmnmn

of the invention of the scanning tunneling microscope on the stugihace ray tabes

of atoms.
Guiding Questions

q}mumnnﬂmﬁum b chiiinl it Sl e 0

mbis to conclude 1hat aloms are gismy cofhan fubatei parici

of smaller particles. vven hough these
particies cannod be seen sven with 3

sCariing tunmsiog microscene?

Y What #re somee reasons wity # was Soonthy wonied fo see the shopes of
imporiand fod Scieminty i be able et Grd bow 1y erlsoct bl one
i atams even after their peslEnoEsathn:
had been seaifiexd by sienific
Erperimends?

Thomson—Discovering Electrons

wiy chservedns
J.J. Thomson discovered elections through exparimanting wilh s they possed bebween the platesbegomively changed plare
cathode ray tubes. Lise these guestions (o imroduce students fo the
cathade ray wbe,

130 Chapter 4

Thomeon—Discover ing Elecirons

P e abipi (gl Beslaigs apribirs gl =
wiiiied || Thossiom |1 900 s i i S R
davhuiieg (et dicd o8 bl o jrmdinin pd s tliar ies bl
g sl iy b 0 s oeeer hier e g e M.
ol oy e el o i e colsl Snpuloe En ar DN wrieen
) b ) @ Celsade e o CThareser celisdee g uibe
duian iPapew dy b o jleacads #al jeees i peil sallnd
fle rrmles anacladd jraiks s e TlE sl H s aipe
¢ i 1 wl ihe s s rimered ie s Sy
Mueessm Sxrmvmnd e § sen f e an 0 e soss
itk il mhoi i1 A w il Y] |lewim 10 (i
prerradaarsnsl vy irmelal rrie riw elerremle o ile aikis
ol ot thew robw hn s mesr e ode 84

Lol

Megetsr Paficles

it wa kel e iwp rehisils e Plsa e i 1 s
b @ il ren bl oan s shage ' imdon, (e s -\.:f:.. .:,
Tied? [t o et b dkles ) B s T LR ]
pimniveh charpek sl che mber pls s g e wde c e S
av e e 8l nEn Seormed |2 | b e T
s |he i irerks Chuegeal sl enld dwew lao il
o i ivmhy ol el piais. Bl ihm agrymasae o largee aiiidei
em'h erdep, goal By <lergs el mack ales Tlaseen
i bewle] 0wl brods e mr epmii b slisd

Fjuin B +m - momy mp prre== e bn
AR TR F Y 1R s PR B e

il iy
i T

RLTI ]

Bhig o 10 1 T e of

L 8 Do ey P 1f s Aerf I

e 0 iy sreer et b e i Sk gl R g

Gulding Questions

Lompwinl manbar on
ﬂ-wwmrﬂ:mw e

“"Negative Particles

oroe
M Rcrows

Tiwe roys v moes of piechons

Lise these questons o emphasize (o studems that cathode rays
are negatively charged and 0 prepare students 1o be introduced

the electron

Guiding Questions

AED Why did Thomson conclude that thifhe mys Bt foward e
s wene negatively chaged?
riivly charmed e

ﬂni:lmnmmnn

R

chavged plwe aid ey Uore 4
)

G I the rays were positively charged, Becouse oppaite churgus gitracd, By
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Visual Literacy: Thomsen's Cathode Ray Tube
Experiment

Students may nead help understonding the set-up and

implementation of the cathade ray expeariment. Use the gquestio

bBelew ta help students an &nd to asseas their
undarstanding of the resuls of Thomson's cathode ray Wibe
EXpErimeni

rermrsha

b phdin
!

Dot Wow v Thomaar's aftecting the ray in the cathod
cathode roy expenment sk T iyl Betinling Pver
e e ey fiffen! 1 fip pheiitvidy charged mals o

i e iy hvr eiocieoies. T
lecTres W ConnreE i 4
batfery. Eecinsply chomid moke
comes e A ovkaher bty e
ploced an aiher sioe of M b

TS ITCMT I APty O

atractod 1o Me uﬁs.mwﬂ-—mn A
jvoke ool repeBeg Ay e
MRl CRged piete

Parts of Atoms ‘
Thomson's cathade ray experment oid nob in s
existence of electrons. Thomson used other sc
and megsurements to reach his conclusions. §
1o help students understand the evidence the e
conclude that atoms contaln smaller particles

Guiding Questions
™% What part of am aiom did Thomean rbe oectron
dSscove T

€25 What is an electon? A particie with o Lingie ugotie ciange
mlndm'lh-mm':&uhp. o A afonr coiforn sl B — s

il you duscribe the stmuciure ofooritfes il o Linge nisgaiiee chevge
an aom? Howspwor, flace o ofom . & mal alpcinCody

charped i must alsn fonfany 0 Bestne
cherge li bodeie Hre pegolive Chavres.

Thomson's Atomic Model
Lze this guestion o compare and contrast Thomson's alomic
maodel with Dalton's atomic madal

Guiding Questions

& How did Thomson's stemic model  Thomsss § model & rod o sodd sphiene, o=
ciffer from Dafon's aiemic model? proposnd by Delton, Thomson's moged
ronfing Bhecans

ertifmeck b v i falish il 0T

Differentiated Instruction
% Write a Newspaper Artidlee students write a

ng MEWspaper article announcing Thomson's discovery of

electrons, Instruct students to Include approgriate
ilustrations. Encourage them to use factual information
explored so far in this fesson.

@ Write a Skitiave students work in pairs to write and
acl aul @ shorl skil of a ctlonal conversation between
Balten and JJ Thomson Instruct students 1o imagine v
their corversation wauld have teen like if thE‘_b,r had me
after Thomsaon discovered electronz. Encourage studer
u=e factual mformation explored so far in this lesson.

& Visual Literadyave students exanfigure &nd
Figure 8n this section before reading the captions,
Encourage students to think first of & description of whi
happening In each figure, Then have them record their
thoughts on paper. Finally, instruct students o compare
their written descripthons with the captions,

a

Haudlng Sh'ntarw n&

..-.--....n......--....--...

Summarizklove sludents write a one-paragraph sum
S0t Thomson's discovery of electrens. Instruct stud

g1y 2ach heading in this section into g sentence and
judle Ik in the parograph.

; Hhur Demo

e Repémonstrate that like charges repeal
I;umng up two balleons and rubbing them both on a
of waal, Explain to students that rubbing the balloons
the waol crentes a bulidup of negatlive chargs. Ask sh
to predict what will happen when the balloons are mo}
closer to each other, Then move the balioons close to
other, Explain (o students that when the balloars are
naxl fa each othes, the calloction of ke chafgos cousg
balloons to move away from each other.

Real-Waorld Science
Modern Cathode Ray Tubssr (o ihe last decade, mos)
televisions and compuler monitars were powerad by
cathode Ay tubes, or CRTs In devices powered by CR
images are produced when an electron bearm sirlkes :
screen coated with phosphcs. The collision of electron
the phosphor causes § fo glow and display different oo

£ Appreaching LevalE® Onlevel @ Beyond Level® Longuoge Acquisition Lesson 4.Biscovering Parts of an Alom31
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Word Origin Rutherford—Discovering the Nucleus

electron Remind students that scientists t2st thetr theores via experiment
Ask Does the word election sound ke any other scientiflicSeotimes those experiments yisld the expected results and t
with which you are famillr¥sible onswers: electric, slectncitgcientists confirm their ideas. Other fimes scientists make an un

alectrolyie, slectronics, ond electroscope pected discovery. Conmect this 1o the leaming studenis do in th

Ask: What do these words have in cofddean®e o oo mary laks they perform, When Ruthe ford's students set up an

with eleciricol chavige, experiment to test his idea, they made an unexpected discovery,

AskWhy do you suppose Thomson named the particle with a

single negative charge after the Greek word fofamber?  Rutherford's Predicted Result

wos known Io gencrate electricol chorge. It i imgportant for studenis to understand the predicted results of
riorg” i ]

Visual Literacy: Thomson's Atomic Model 2;'.::: am f;gﬁ;mm ISeser O appracien: tha siicence

Thomson proposed a new atomic model based on his findings, Use

these questions 1o help students analyze Thomson's atomic iGoiding Guestions

iriFigure 5 How wauld yoe describe an alpha An oiso partici s 0 dersa ong
AskMWhat do the little :kdumprunﬁhThmm‘:uhnﬂFwt i = mammwpnum
modelthe negolhively chorged eleclrons

AskWhat does the sphere represent in Thomson's atomic @ Erplan why Rutherloed's studenis According o Mot 's mock, oe slont

! dldn Y Lhink an alern caukd change thign T contmn o denss, postve chorge
modelThe sphere 15 the whole atom. nat af am aipha pastici. Mart couid Chevige tha patT of the B
Ask: What is indicated by the cutaway part of the Slagram? alabe prmie

cutewey part of the diogrom indicates that the efecirons are miked

throughaouwt the itrvely-charged sphene, nof fust on the surl@eiow did the expériment 16s] W v ek o ey ks om afoe
the sphere e - o e e Thomsan's sloanc mode! of & spieor fud o mows and deesily e
v Ii:l'lpuﬁdll:] Hhon sha alpho porticio, thow dhe oipho
pariicie woed Dove SV thrawgh fe

gl Tl
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Engage Explare FExplain  Elaborate Evaluate
Visual Literacy: Rutherford's Predicied Result — n1yiggarantiated Instruction

Shidents may hawve difficulty understanding the set-up of
Rutherford's experiment. Use these questions to help students ¢y Play & Word Gaminve students wiite a paragraph o
analyze the diagram two to summarize what they have read about atomic

7 models, the parts of atoms, and how those parts were
:‘;m:mmmﬂ " o discevered. They should leave a blank space for each

wocabulary word or scientist included in their paragrapt
Then have them swap their paragraphs with those of of
students to fill in the blanks.

€ Concise and Correct Confiémiienge interesied
students to describe Rutherord’s experiment as copcls
and comrectly as possible. Have the rest of the class ch
the student who i3 able to carmedtly describe the expen
using the fewest words, Encourage them to use the
baseball and table tennis ball analogy explained in the
section Rutherford’s Predicted Result,

@ Visual Literady ove students reddigure 81 thai
science Jourmnal using a pancil, Then have them use a |
and annctate that drawing with the real res Riguse
Hove siudents wrile a paragraph below thelr drawing i
explaing how the alpha particles behaved in the experi

Bak-Whers do the s
enginaed (o MWM

e R ]
T TH -

sk What was the expected path the particles woali tploefcio s woe
expeched 1o bovel i) o iyt e Brounh Be gokd fal and sk the
mm o+I--!-II-+I-I-I-I-I-!I--F!-III--FII-I-I-Fll!
"wReading Strategy
The Gold Foil Experiment rag i Y7ite @ Class Summily the board or chart paper, hav
Use these guestions 10 facilitate a discussion I Eruden et R¥donts collaborate in order to write o class summnrﬂ
haw the gold foil exparimont vwas ot up and | iz section, Instruct tham to usa the reading checks

By concept checks as their guide. Have one student

Guiding GQuestions =i p with the first senlence, and have student volunteer
o mlﬂ three comaonents ol "'"&-fﬂﬂ"’* st o o, ;:ﬂﬂm:r:ud:ztt;:nul sentences untll the entire section
D> Wiy was it impertant 10 wumound Blbe soECT sOuild show where U0 @ihn Real-World Science
pizaeiantlaa ﬁ:;ﬁ::mm P*"mhm* detaclors contaln a am ?xuﬁfﬁﬁlilﬂf ;nltlﬂr
e e phmdo, bt a et o americum-241. Alpha particles released from the amef
The Surprising Result 'cﬂﬁfge:ﬁ;ﬂ";frﬂn £ﬁ1f.mﬂr25c; Iﬁﬂi?}'?&”ﬁlﬁ 3

Based on Thomsen's atomic model, the alpha particles were amount of current ks able to run through it Smoke pa
expected 1o pass through the gold foll unchanged. Instead, SomMe nautralize the ons, which stops the elecire current. 5
particles struck thie foil and bounced off o the side, while a few off an alarm

bounced straight back. Explain to students that the term shell in the

phrase *lificen-centimeler shell” efers to a projectile that would be

launched from a cannon. Imagine faunching a cannonball large

than a basketball at a piece of fissue paper and the cannonbaf

bouncing back! This is why Rutherford’s team was so surprised by

the result of their gold foll experim ent

Guiding Quostions

A Geven ihe rosuls of the gold ¥ o dewse. pasiive choege i3 seedid fa Chamge
Foil experiment, hiow o yeu ihe oot of on alpba porticie, B on-ofow must
thimk an sctupl nlom differs. comioin 0 gense posithve chovge 1A i dienand
from Thomsen's model? o Flaoyson's paigied Shist o ogeemsent tal e

bR e wol Sonioad i ouiowd an on

&) Expluin how Ruthedond and Alprn posticles ore posithealy champed, fn arder
his stmdents. knew the objectior hom fo be defiociod, fhey sould o e
the alipha particles siruck wassme Jelo comlac! wit on abypct of ke chorge
poshtively chasged.
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Thie Gold Foll Empamiment
i bl waabaiins et 0 mees Bieey pilia ol 8 wwlidon o
z | sl ek Bl Y T s ol guddd bl Mol Tha o
I'Tn:' """:'_": e umal e Eemiar te it s e o
R e 1T e gkl sz b masen mainsabal e gkl bl Wl au dpha
L FanEw wrm b s rrren B reen | e = e Buriereers
I - sizirren rmkl Smermaie e kol dhe Sl pasi e e
[LETEer T 1] F
shwrring thr wres = Bgs on Jw ween
The Surpnaing Reawn
Fguh Wi bl il U of i i b clindt o] Bliad o0l 108
B —— Pt trm ] dmdia e gpiggl e kgl d g s e g W P T (e ey e R, e AR
Thohemmt 3 IFw Pt e e hack b Gl bkl smemerd ol on e Py MAQAT-is (Nl kD WAL PR O e S i
il Al i gt B 10T B sl k) Wi itk
T— pmd bpiey bl s s ey ek sy 8 s i -
| o Faordsbe @y e bl b 8 o del e g pEn o Butherford's flomic Madel
ey | g reme sk apat bE e T oy perndes meni s wwmn s by duavs v Sl el in
|.'.|.|.| ring b seibing dne al p=tisdh g e e wittng lé frefi KieSethad cofet laleed ilobi dibte e Dl
mmirs Mo el ) o oseimet ol Py ey The diphs pericies el Biuend s B e 0 e i |
e e i) 8 e, psssloe s atfeenon) quoee il I:‘_‘:ﬂ:‘:::—:_
i o ww i b e aned (endiey i sing B osw kil A i ey
s b v amvee 4 e aren e leile e Bls i B B kil 5 Ly
Phimbaiias dn djminde Siobe] Sl iimiiel mRimigi b b ilge | b i ”
i Chiige inile i b e sk ol ity dhlped
puires bem wod sl proncoopnl Ty o Ry Al dkn ke |
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wdion e | of seiitd om b

rifjEp e s al ey e dabae i

Ol acervaring Neutrans :
Ul ivabean iisi ki o 1 Bes sl v | g 0 iwie i om oy mm -....'..

W bty i plbag e jaiem s alesk e pon) et e R G

prmudeE) o skl e awvied By w8 sklis s e |lll||l.i‘m'

Fomg bems ey nd s | e A R i e
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Visual Literacy: The Surprising Resuit Rutherford's Atomic Model

The position of the dots of light on the screen provided evidddes these guestions to guide students inundersianding how th
that the aloha particles struck something dense and positvelesults of the gold foll experment led Rutherord to conclude l.hﬂ
charged inside of the nucieus. Lse these guestions to empharizstom containg a small, dense, pasitively charged center called
this fact. - the nudieus,

- ":E“'m'“ {EN How did Ruthorord explain the  Butriond conclosiod dhar same alpho
. . S Fﬂltnb-::udlzld- shsenaton thal some ol ihe alpha Bownced diaclly bockwerd
narsma porticles bounced directly ifey camp ki can e Wb o

BRI, e EE— M AU

% -H' % How does Rulberford's atomlc modBtheriond's mevs) conforms po
L differ frem the Thomson moded of  chovged profons. Instead of ihe

! &0 alo=? Exwiing 4pirecad o ph on @fam
q..lll Blechum m}mﬂﬂmm&
b
Duiveiny sirden™ s s CETCnrEE (R Criy oY & alevy
EL

Ak How would you describe the position of the dots on the
mmmWewm VEMDUS Mlaces 08 e soroen,
Ask! What do the dots on the screen indicats®is chow the
end of the path of eoch olpha particha,
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Engage  Ewplore Elaborate Evaluste

Discovering Neutrons

Eaplnin

James Chadwick discoversd the third major subatomic particle,
neutron, Use these guestions to help students understand ihe
propeites of neutrans and 1o review the properties of protons a

glectrons.

Guiding Questions

ﬂ Bared on Chadwick's discoseries, The maisis conmavs et =R et L e R
dum'ﬂ.ﬂﬂ:nq-ﬂ'l.imilﬂt e freciliovis, Fﬁeh:lnﬂ:l'rurge:\"
[ [1= [ TES e AUCKWS it potiling

iEN What ar the names, charges, and  The prvdon i posiive and i@ ioenbesin
kocations of the thaes major subatomla sucleos The meedion 5 deufrof and /S
parickes? ipented in dhe muciess. The plecion i
regalive S i ieened outside of the
miakaay

Bohr's Atomic Model

The Rutherford atomic model depcied the compositicn of the
rucleus aceurataly, bat i falled 1o depict the arrangemant of
ebectrons in an atom accurately, Use this question {o guide
students in undersianding the limitations of the Ruiherlord
atomic moded

Guiding Guestions

WD Which sspett of ninmic sTruc e il e 4 @it mooe expiled e
Ruthgriond's alomic modnl able to compogition pf Y nutleys, Bud was
Eapain e wibich aspec wat il 1
mnable 16 explam?

Tk D e Y ﬂﬂﬁ & e
Blrrininy
Electrons in the Bohr Model B
Thie Bohi modal of an alom attempted (o dosper
ment of elacirons in aoms. Use these quest ida 3
in understanding the arrangement of electrod@!
model and the observations that led 1o that arrangement.

Guiding Questions

™% Describe the arcangement of elecirsethe ot mocey, edectoot mave o
m i Bohr alomic model, craky onegy veds around e nuchees

N What ic the refationchip botwean anfhe farther piy o B Aucle or
elertian’s lcating ound the nucladscion o lsconsd he more UGy
and the amourt of energy i hes® - 1 bm

WD How did the Bahr model oxplain than the Fody mooks!, shectons ome arorgped
A L L e UL e ]
am in & Hame I 7 TR i e, dhaey
specific goloes al lght? move from @ fower enengy el fo o

Hipfrer endngy deved Wiben e siecirons
ol e 7 AR BT Ao foy
nelsase SRETY 0T e form ol gz

Limitations of the Bohr Model

The Bohr model was not able 1o deplct the arrangement of
electrons in atoms with mare than one electron. Use these
guestions to facilitate a discussion with students about the

Py bhiirik ks the miain idea of each section, Then have palrs

e Bohr atmic with the class.

Differentiated Instruction

Create a Venn Diagrhee students create a three-
ircke Venn diagram of the similarities and differences
among the Thomson, Rutherford, and Bohr atomic mos
Instruct students 1o include an Hustration of each mog

D Create a Timelithbeve students create a timeline
Mustrating and organizing the progression of the atom
made] from the Dalton model through the Bohr model
Instruct students to include the principal scientists and
brief description of their experiments, along with
ilustrations.

@ play a Card Gandimve students create a set of inde
cards with various information about each of the three
subatomic partickes explored in this lesson. Each card |
inciude one piece of information {particle mame. the sc
who discovered i, s charge, or its location in an aiom
Shuffle the cards and work in teams 1o arrancye e i
logical manner

o) eache: doioo SRR
Reading Strategy

What's the Main Idéave students write down what th

s s cuss the section & ideas in order 1o reach
ision on what they think is the main idea of each 5

&1 have each palr combine with anciher pair of stug

A

discuss and decide what they think is the main ideg
tach section. Finally have each group share their resu

Fun Fact
All in the Familpels Bohr was awarded the Mobel Priz
in physics in 1922 for his nvesiigation of the sinucture
atoms and of the radiation emanating from them. His <
Aage Bohr, shared the Nobel Prize with two other phy
in 1975 for the discovery of the connaction between

collecfive moticn and particle motion in atomic nuclal
the development of the theory of the structure of the &
nuclews thal wis based on this conpection.

Teacher Demo

Electron Energy LevBlace a ring-shaped wintergreen
candy between the jaws of a pair of pliers, Turm out th
lights and use the piers to weak the candy. When the
candy is crushed, electrons in the wintergreen flavor
molecules bacome axcilad, absorh anergy, mMove W3 a
higher energy level, then move back to the lower ener
leval, releasing the energy In the form of light. Ba sure
praciice thHe denonsiration an your own ahead ol 1ime

impartance of the Bahr madsd, as well as the ather atomic modelsSome brands of wintergreen candy work better than of

expipred so far

ek How did Bahr's madel of the atom ditfer fram
Rutherlord 'a® Bohr'’s modlel, alacirans frovel in circwlar arbits

areund the nuclews ond have diferent amd specic amounts of

enangy. in Rutherford’s model, slectrons move-in e empty space

around the nucleus

% Approaching Levalls Cinlevel (®» Bayond Levef@d Language Acguisition
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Bohr's Atomic Made)
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w'r | ol 1 lan meorn Liss o b f st i il Fuieai

a1 akie J S i w0 anen e o i cslnagy
Umarrerm ol rew giksmmar i

Limvwagn s ol I g e g Py @0 Sl

The Modern Atomic Model

Visual Literacy: The Moderm Atomic Model

The modern atomic model is based on the idea that i is impddalplstudents understand that the electron cloud is represemed
o know both the speed and exacl location of an electron at mostly emply space because it s impossible to predicl exactly
given moment Scientists can only predict the likebhood thatwhere electrons are at any given mamenk.

electran is in a particular lecation. The electron cloud describes

the ragion of an atam where electrons are mast likely to be. Use
these guestions 1o guide students in understanding the electrg jais
ciouel concept.

Guiding Guestions
3 What s the slectron doud?

Meuthon

T 3 7 OT0 DO ORT VT A

whers oo alagion 5 most kel o be Electron clowd
ﬂhhhﬂdmm Ffrrmug:lhsdugumﬂ'mwm
WA e et o & Bt S cirbars | i Wvars meie abetir mecet Ml Hl s croces—cherHo g
i o et O NILkLA '

What does “mane Boely bo be" measToeans faof Ry 05 @ ivgies probas
o ummﬂ:;mrummﬁmt Why do you think the model of an atom above doesn't shio

Bhan #1 amer flaces. the electrong? doesn't show electrons because it is impossible fo
know both the speed and exact location of on electon ot o given
moment in fime. The clowd repleite Bakhood of fnding on
electron i o given lncobion,

% Whai e the limitrlioss in uttng Bifansiie pomwers: Heeg pan beely o

wﬂm.wuh-um dhe Ny, el eRRCROm see EeTgy
liestrats alactnons in tha afocron 49 50 remnved fram the pledtis cinnt

Soiendisty conngt be swe of e eopo
P On v o of an aleciom of o
pv rrimrent, Bl frese cosld e
dedprimed for & o onoung o S,
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Engage  Explore  Buplain | Elaborats | Evaluate
Quarks O

Some students may have a difficult time understanding that

'_I.'i_ﬂ;':l_‘liﬂ_l-l |ﬂ'r_'||L'I'EI';_ R R R R R R R R R R RN R

) ; Fun Fact
E;ﬁfﬂn;:;dﬁ;uutrm:. are made up of three ewen smaller puﬂ_ltlm.“ g the Grusibe quark was mamed: by Muray Gel
: Mann, an American thearetical physicist and Nabed Pr
Visual ".5|.|l|1l11ar1||r winner, He selected the name because it sounds like |
Concepts and terms are easier to remember when they are sound thal ducks make. In the novel Finnegons Wake
associated with an imagd Which Key Concept does each James Joyce, Gell-Mann came across the line “Three
image relate to? for Mustor Mark,” and he decidod than that the particl

would become known 83 the glark
W'— Technology Activity
« Early Ideas about Matter Craate & Museum Exhiilo students use avaltable
¥ technology to create an exhibit of the atomic models,

v Dallon's Atomic Model principal scientists, and subatomic paricles explored |
i ThE‘ .ﬂtﬂm “'IH- 1?551:H'L

« Thomsan — Discovenng Elecironsg

v Rutherdond - Discovering the Nucleus
« Discovering Neurons

« Bohrs Afomic Model

« The Modern Atomic Model

v Duarks

il
b

@y Approaching Leval@e OnLevel (I Beyond Leve@) Language Acquisition Lesson dfiscovening Pans of an Alom37
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Use Vocabulary

1. atorm

2. Possible answer. The nucless is the area al the centes of an

glom that contains both projons end neutrons

3. The electron cloud k& made up of the elactions and empt

space that surrownd an atom's mucheus.

Understand Key Concepts
4. C empty space

Uss Yecabusdang 7. Evpeliyes B peimd s aisless bars
il Tl meade | ol He S

i :h- madvs pame ol e Smane @ikl et P
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anlyaary oy sy 1 gl
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Interpret Graphics

Thamson embocded in pasithaly charged sahare |
Feithoriaid, m emnply spece arcund (e mickeus ]

T v &
Hat .

BofT in circular eshits aspind o nucious |

miostean madel; i an ekectron cleud—region ol
A e tucos i which sleclans ane miost likoly

B-A Atoms are oo small 1o see with ordinary microscopes, Critical Tl'tlnll'll'lg

6. Students” drawings should show that Thomsons modsl
pasitively chorged sphere with electrons evenly distribu

through it

7. They knew this becouse the alpha particles bounced back
wihan they struck the foil. This maant that the atom contained &

dense, posiive charge, which was not part of the Thomson

ntomic madel,

138 Chapter 4

#he observations would match those seen with gold, because -

upaE
be.

copper Moms also contnin a dense nuclaus surrounded by
meslly emply Space
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| i glaaa glowing?

Atnms Differ

INGUIRY

About the Pholethis glass glowinig®ar
mace durng the 19th century. It contains a

wWhech the alass a vellow il Whbde
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4, Use this opporiunity 1o gauge student understanding, point
ot correct responses, and address any misconceptions. m
8. Continue thirowugh the list. Leave blank words for which

studenis cannot make an educated gueess. Revisit this list &5
stuclents read the lessons in the chapter

Explordctivity

How many different things can you
make?

Prepd0 minClassfs min

To obsemnva how many different objects can be constructed fram
only three basic parts

Materials per student:
solf-sealing plastic bag contalning 40 intedocking bulkdng blecks
{10 red, 10 blue, 20 yellow)]

Before &u Begin

Lssemble the plastic bags containing the building blocks for gach
stugdent. Use a common exampde, such as baking cakes, cookies,
of bread, 10 discuss how many different things can be made from a

lavy basic ingredients (Tour, milk or waler, gg
this inwestigation will challenge them to mak
ebjects out of only three materials.

Guide the Investigation

Rewiew the three conditions that each objec
not tell studenis that the different colors rep
neutrans, and electrons. When time iz up, hove a volunteer |5t
the "compasition”™ of his or her objects on the board. Invite other
students o add objects they made with different compositions.

Think About This

Studenis may nol know the answers to all guestions. Encourage
them 1o hypothesize.

1. Students should have made al least ien objecis. The class may
have made 30 different odects i they added one o two yellow
blocks to the original ten objects.

2. Answers will vary, Students may say they can make as many
different objects as they have red blocks, assuming they have
at least an equal number of blue and y=bow blocks

3. Koy Concegihe shape and mass of gach object is differem

Approaching LevaE® Onkevel @ Beyond Level Lesson 4. Frotons, Meatrons, and Eledrons—How Atoms ks
Lamquage Acquisition
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The Parts of the Atom Different Elements—Different Numbers of
Use these guestions 1o eview the propeties and locations dProtons

profons, neutrons, and electrons. and 1o emphasize the relatiyR, o mber of protons In an atom of an element is the alemant‘ﬂ

masses of each. atomic number, Atoms of different elements have different atom

Guiding Questions numbers, and atoms of the same element have the same atemic

@ na e e e a i number, Far a netral atom, the number of protons (the atomic
SHRSETE T f reuliies o Meensie 6y mbar) equatls the number of electrons. Later in this lesson.
i rroehipbisi b ',,“m*“ﬁ;,ﬂ";‘mmﬁ“'“ stuclents will explore ions, $0 you may wish to emphasize to
:h-rnﬂ a1 arlgen? charge of o aitmt, students that the number of protons iz equal to the number of

electrons in a neutral atom anly. Use these gquestions to guide

EI' Haw does “*“"‘,L_ e iy e sucious s dumor man the sestof - sgucients in understanding these concepts.

e e Guiding Questions

% What two reumbsers can be used 19 the oo mumber and' the rebie
idpnuty an olomee? of profors

2 How Is an gleman|’s atomic numberingerpries con be ced o ey
ke @ persen's lingemprints? & persan, Ao altant ashar con e

wsird o @0 tlpman|, frcousr
ey ehnrheal I (5 Qi i
YR PRy
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Visual Literacy: Different Elements

Lise this diagram o slldw studants e oppariunily 1o practios

Differentiated Instruction

Askall students in the class to drany the Modern Afomic Model |

getermining the atamic number of an element. Use the quesionSgoure 1Eplain 1o students that everything they will read in th

to emphasize that atoms of different elements have different
numbers of protons [in other words, different atomic numbers) a
that far a neutral aiom the number of protons is equal 1o the

nurmbier of @lecirons

mumber of cypen is B

lesson relates to the inner werkings of an atom. Instruct them |

ihe visual represeniatibigare 18 mind as they read.

% Look Aheallave students label their version of

Figure 18s Generic Mode! of an Atom. Have them ook
Figure tnd draw o modet of carbon below it and label
that Mode! of o Carbon Altorm. Ask sfudents to make a|

Fink:What ore the atome; numbers of carbon, rﬁ:rn.nﬁ?ﬂ
oxlpaie tarber of corban is 6. The otomic aurnber of mitrogan is 1 m}vv.

the specific information they have about the carban ats
They should be able Yo point out that they know the nu
of protons and efectrons,

O Explain to the Claksk students to create o poster-
size verslon of the carbon madel that will be displayed
the classroom throughout the lesson. Instruct them o |:
the nucleus with its protons and 1o lobel the electron ¢
The poster should inclice three briel captions, below t
approgeiate labels, that explain the relative size of the
nucleus, where protons are located, and why electrans
representod ns o cloud,

@ Hydrogen v. Uranium Mol students to look at the
generic model of an atom Rigoee 1Rell them that a
hydregen atom containg one electron and one praton,
dents 1o draw a representation of a hydregeniiatom
udents that the uranium atom includes 92 protons &
ctronsfal: How would a drawing of the uraniumns lhl'l'lbl
from the two madels we've already ST

dents can express this idaa, help them write o scrip
e-minute explanation they can give to the class.

4 Fl

& Py F Ty

i,
Anlc:Explain the difference botwesn an axygen
| mom.An anpgen olom fas eigial profoms, & corban

X
L)\ﬁ*
E.'I'IE)
o Tencher Toolbhon IEELILEEE R R T IR ]

Real-World Science
Uranium Deposiiranium, the same elemant used to
make uranium glass glow, is used for a variety of othe
purposes, including as an altarnative energy resource
replace coak, Uranium is 8 naturally oceurring elemeant
Enrih's crust

Teacher Demo

B Pea-Sized Nucleus Inside an Atom-Sized Stadium
Explam fo shudents that every atom of an elemeant is ve
small; and each alom’s nuclaus is expanentially amalle
gemanstrate this concept, bring some peas o class &
with a picture of a football stadiurm cut oul of a sports
magazine. Hold up ane pea and the pefistidents

that the stadium regresenis each atom, and the pea, o8
ALoM's NUCISUS. Ask studenis 1o QUess the retatlee sz |
pea nside the stacium. Podnt out that e nuclews = 100
times smalier than the atom as a whole

Approaching Leva@® OnLevel @ Beyond Level Lesson 4, FProjons, Meutrons, and Electrons—How Atoms D8
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Neutrons and Isotopes Protons, Neutrons, and Mass Number

Swidents may need 1o be reminded that although isotopes of g mass numbser is the sum of the protons and neutrons in the nucleus
alement have different numbers of neutrons, they have the safmalom, solopes of an element have different mass numbers because
number of protons. Use these questions to guide students inthey have different numbers of nestrons. These questions provide an
understanding these concepls eppartunity for students 1o practice calculalions involing mass numbers

isalopas,
Guiding Questions

&% Haw are hadopes of an slemest alilfsdy lovw ihe o nunber of ool Guiding Questions
'ﬁMﬁMﬂMImﬂmmrmn’ n efement

Wi S T AR P s wemier 8 1 Ardipe e Heslmn wo Deerees - fen S riiie

mmMMMMWMMmrm Frvee rmere sarse oloment diffor? alfipsemd niimbers of pevelrons, i
theo enass ol an stom, FKs o do oEomy with feway Moo Lt Sevme puwnier of praloni

Word Origin I How maay pralent, nouirons, arcd HpceogenT ded 1 praln 0 asaiong m
% elecirons are in aeubnal aloms al | P efeciron Hgvogen-2 has I peoton,
isotope hydrogen-1, bydrogen-2, and ! meabron, ond | lectron, Hydmgen-d

Azl The Graek phrase isos tapos means “equal (or same) placimrogen37 b T, £ seatons. ondd T et
What do you think “place” refeficn®ic response: locofion on

the periodic toble

Ak mmmmlnkm-mﬂummhn:mumw

tor describing isotopes? Explaloses occupy the same piace

an the perodic loble of elements becouse they hove the Eonjgea Fgmnntgg“

number of profons jotomic number). Help students conceptualize, Remind them that when they read

aboul percaniages, ey ang EEE'"'IIH numbers thak represent garts
of a whole.

Practice
(D996 W)+ (00033 15)="14.0037 average alomic mass for N

44 Chapler 4
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Average Atomic Mass Differentiated Instruction

Some students may fisd it difficult to understand the concept of average
atomic mass because they may not have been exposed to weighted & Atomic Number Confiéite the names of 10

averages. LUse these guestions to help students understand this somefimeglements on the board or on chart paper. Instruct steid)
confusing cancepl Showing students examples of how average atomic 10 record the time |t takes for them to locate the elems

mass s calculated 5 often the best way Lo reinforce this concept, o the periodic table and write down their atomic rum
Encourage students to repeat this activity until they ar
Guiding Questions to cut thelr original time in half,
% Why b it recessary bo cabculste the Secoese o gaven semond hos mulliple 2 Write a Children's Bdddese studants convert the
R M —— s information Tabile Into an lustrated :hnjj:lren’s book
B What s e Lerm weighted averdileiiiad meiage Meont Iy same dif about the paris of the atom. Instruct students 1o write |
mean? OIS Confribihd re 10 e EvragT, o books in ferms that a third or fourth grader could
o more pisvecant, Bon adhers, WAl ass g atsinla
D% How is the rerige kil mass o M chundine e of sock Sl @ Describing Isotop€seate a sample of “Beanium” by
Elomen caloulaied? mﬂxﬂ o u't'-::'mu'r-'n;n ‘n;rm fmass of mixing several types of dry beans, such as pinto, nay,
rrnrbvin i s s SRR kidniey, and lima. Give each pair of students a handful
e iRk g apicieg [oether Jo cantaining the mixture. Instruct students o pretend the
i ERIOE DNVIIE s each type of bean is &n isotope of 8 new element calle

“beanium, B them to describe how the Isotopes are a
and how they are different

a Teacher JolboxiEEE

Rnl-Wnﬂd Science

sotopic Analysisotopic analysis invalves detanmining
yoportion of the isotopes in a sample. Iﬁﬂtﬂlilll:il'lﬂlﬁ
. )ﬁ pod in vadous fields such as archacology, space scig
; {_

P A I N ]

rensics, food science, and medicine. It s used to ide
3 origing of matsaries, discriminale amang bullat Ty
determine the ongins of cotton fibor used to make
counterfeit money, defect alterations of food, and 1o w
the authenticity of organically grown crops.

Teacher Demo

Calculating Grad€pmpare the method of calculating
average atomic mass to the method of calculating grad
On the board or chart paper, show students an exam
how grades are calculated, using actual assigomant w
fram your class. Explain to students that, in the exampl
assignment weights are analogous to the percentage [1
edch isoiops, whereas the average grade for each Ca
i= analogous 1o the mass mimber.

Reading Stm%
What's the Main e aeach student record the mai
idea of each =section and the two seniences thal best

support the main idea. Read key sentences in the text ;
have students rale their hands if they recorded that
sentence. Call on individuals to defend their choices

igs Approaching LevaD® OnLevel I Bayond Level Lesson 4 Frotons, Meutrons, and Electrons—How Atoms DS
i Lamguage Acquisiticn
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Radioactivity

Students need to know that atoms of one slement cannot

Rndicactivity
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changed into atoms of another slement by ardinary chem

reactions, Yet, some elements change into aloms of other

elements sponianeausty.
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Ak What was the difterence between the Tirst and second

the image of the mineral appeared on thEplats?
the minerals wars expased o sunghl. The secand ime the
re Expased i e obsence oF SLniom

Radioactivity

Aok Why |5 it not possible to change the numboer of protorfistioactive sloments spenfanaously emif radiaticn. When the atoms e
an atom’s nuclous and still have the same elimemids

af an element have the some number of profons, Only afomamfielp students understand this process.
differant elements hove different numbers of profons

Academic Vocabulary

spontanegus

Ask. What do you think the phrase spontoneous

meansdoughing for no apparent recson of withoud an

Clises

An Accidental Discovery

Sludents may not know what photographic plales are. Explain fo studenis e e peofores thew weomlam. Sheconls
that photographic plates are the precursors to photographic film. Many may meed feminged T ihe alome

radiation, they ane changed into a different elemant. Use these guestion

Guiding Questions
WS What happens whisn an slement  The nuebor of profons choiges, and the

emils radiation? wemey [ipages min @ otferant slament,

Eﬂﬂfﬂ& Prodict what {he element uranium Lyomaum Bevames Sonfes, Sacdents

beoomes wisen it KEes Two MeEonsshpn [ mhée 0 OFETIDE TS riser
fooking cof the peviodc fable of
w5 e i e avermteid imalfy

suvphar & sgual lo e number of ralens

sludients may nol have ever seen phologrophic film belore, 5o you may eplrmi il
wank fo bring in a sample for students to see. Use these questions fo guide
shudents in undersiand Becquerel's experiments with uraniumcontaining

rhiRgraks,
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Types of Decay Differentiated Instruction

Unstable nuclhes become stabbe by rebeasing energy thiough the process
of radicactive decay. The energy released ?5 called racsztion. Use these @9 Modeling Radicactive Dedaye students work

questions along wWhigure 180 guide students in understand in groups to model the nuclear decay process shown |
ihecs mnmpg? - g Figure 18nsiruct studenits o determine who will be
protons and who will be neutrons, Find an open space
Guiding Questions where students can move arcund freely, Call out a typ:
& How dews an unstable atomic nuclnlis srviing raatios veoan e greees decay (alpha, beta or gammal and ask students to
change ki & more slable mﬂmfﬂfu#ﬁﬁmn doray SR gemonsirate each type of decay.

I loachive | An 10 el mocics Eies inlo D Find “Bad" ScienBadents are likely to have heard
- m st mﬁﬂ&mwfmw nic;?gnw-mrrmu about radioactivity in popular media. Have students br
radatio, expmples of bad EI;]EWE:!;EHE# to radioactivity from
_ Inchuding comic books, Have them guote e claim,
o> AT e ffff;ﬁ’fﬂ?;fumﬁfﬁ;ﬂ; raterance the saurce, and explain what is wrong.
;m.-r = i chi e thie captions, and use thelr drawings to explain the pro
of nuclear decay, the types of radiation produced in th
pracess, and the properties of the resulting atoms,
Visual Literacy: Types of Decay
LiseFigure 18long with the fext io guide students in ‘ e e e S
understanding the process of nuclear decay, the types of redist
preduced in the process, and the properties of the resulting atomReading
Point out to the students that both alpha and beta decay result in Prepare to Red@Efore reading, have students write dol

the formation of a different element. Hove studeRigoted the headings of the section on types of decay, As they
while you ask these questions. instruct students to write notes under the appropriale

Ask: Explain the change in atomic number for each type of headings and to include drawingFigure 15,
decay/n oipho decoy the alomic number decreases by two, In - Teacher Demo

bein decay the olomic number increases by one, In gamma decoyRadiation Photograpgha!-developing film can be
the atomic number remaing Hhe some. ouposed by radioactive tems; Such as soma smoke

Ask Explain the change in mass number for each type of detectors, gas lantern manties, and radium-dial watch
H-ll:'l?.rﬂpﬂl:ﬂhﬂ decuy':ge mass number decreases by four, In batgSover the film with heavy black paper to prevent visibl

decay the mass number remains the same. In gomme decay the rom @xpasing the film, place and sacure the mdioactiy
MOss AWmEer remoing the some. matenal an the covered photographdc film. Leawe for a

4 days.
Uses of Radioactive Isotopes Real-World Science

Students may have the imoression thet radioactive isolopes are shwiys B dinac i Pradudiarses ths healih elfarts ot fadnis

Harmiul Lo humans. Use this guestion 1o guide students in understanding
that there are beneficial uses of rsdisactive solopes as well MISTS NSV SRR PUERIERS B IR E ) DR

for you. In the early 1900z radioaclive isolopes were
Guiding Questions many products including ioothpaste. hair tonics, wate'q
ngf i cream, Dlankets, medicines, and candy, Mamy users [at
o :h'“lﬂ "“""F"“’F:“'“"ﬂ”" m’"’;_‘d"il’l"“"m’ o wwed o ceatroy developed skin, mouth and throat, and other cancers,
&S Wiy can radiation both i anilfaialion can demame or destop ool
Brl the meatth of Frity is good (f the (el are coeCer o
ﬂwﬂ:h ey, Dl RgraRiul ¥ ey ore
oood colt ang iaa moey are kited,
Hl!a_;)
s Approaching LevaD® OnLevel I3 Bayond Lewel Lesson 4. Frotons, Meutrons, and Electirons—How Atoms [
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lons—Gaining or Losing Electrons

fhat an lon has more electrons o fewer electrons than a
atom, whereas lsolopes differ in the number of neulrons,
these guestions o gulde students in understanding ons
isotopes in terms of protons, neutrons, and electrons

Guiding Questions

Wthat hapeees B naestral S1om sihiliecoime, O Iege or e on
auﬂuumm‘r

W Summaiie the difemnoe batween feolmee hove the seme Ayt

Students oflen confuse ions and isotopes. Explain o ﬁlw&f&e electrans are negative, loss of an electron frem a neutr:
es

icary i hﬂnpﬂh tewmes of protemlprmions bt oiferent rowbors o

rreulzor, and elecinens. mewsimem, Fhe nomiber of Bepimes
e §or e erveder of pralon. i oh
isalage. Aa o i on oton e bas
me efecinges o lewer eivaemrs

fhan peainng, The aumber af npufons
resTRBS Fe STVTRS AT G o 2N i e i o
it miom

mﬁumﬂmm: At e weuind, Hm-pcrrw”m

“an alom ks mene shectrant than moe sinciress Fion prafany s # & nal

pretons T 7 QDAY IT 15 AL
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Positive lons

ults in @n ion with & positive charge. Because they may
pie loss with negativity, students olten have dithiculty

erstancing how the loss of a particle fram an atom can result

in it developing a positive charge. You may wanl 1o explain this
concept using the folowing analogy: if you have negative friends
you may have a lendency 10 become 2 mare negative parsan, i
yvou stop spending me with those negative friends, you may v
a tendancy to bacome more positive.

Negative lons

Y ou may want to revEadle Z2nd point out 1o studenis that
piotons and elections are responsibile for the charge of an atom o
ion, whereas protons and neutrons are mostly responsible for an
atom's mass. Lise this question to help students understard the
wiay's a neltrad atom can change,

Guiding Questions

How doss a3 neutral atom U e by o prodoss changes, H
--:hlnpiwhn its number nﬁmﬂ'ﬂ?ﬁﬂ"mﬂﬂl’ﬂﬂgﬁ
pretans, alactrons, AWTIER 2 BIRCHTNTS CTNgEs: m

. Decasnes o aont. W ie numbes of

nplifnang chimges, e mham bidownad an
Sofope of i ginim,
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Engage Explore  Expiain Elaborate Evaluare
Visual Summary

Concepts and terms arg easier o remember when they ane
associnted with an imatsk: Which Key Concept does each
image relate to?

TS

= The Parts of an Atom

o Different Blemonts < Differem Numbers of Protons
= Meulrons and lsotopes

= Radioactivity

» |ons = Gaining or Losing Blecirons

Teacher Toolb

Teacher Demo

Plastic Toy Hoop Modéle: plastic 1oy noops and
construction paper circles to model the concepts in thi
lesson. Obtain three plastic toy hoops, Cut 45 ciecles v
diameter of about 10-cm from cofored canstruction pag
Cut 15 circles of each color. Lise the plastic. toy hoops i
colored circles to llustrate that: atoms of a given ekem
contain the same number of protons; sloms of differen
elements contain different numbers of protons; isolop:
atoms of 8 given element 1hat contain different numbe
neutrons; and ions are aloms that have more electrons
fewer elecirons than protons. Ghve groups of students
materials and have them re-chiglire 1heutral atoms),
Table ¥sotopes|, affigure 18ons), Have studenis
prasent their modsts to the class, identifying numbers
protons, neutrons, and electrons.

Reading Str

Compare and Contrilitve students wrile a shor
paragraph (o compare and contras] ions and iIBotopes.
They should briefly explain the relationship between th
subatomic particies in each,

@ Approaching LevalSs Onlevel 3% Beyord Level Lesson 4. Prolors, Neutrons, and Electrons—How Atoms g
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Use Vocabulary
1, atomic number
2. radiation

2. Two different isotopes of netrogen have the same numbers
protong bul diferent numbers of neutrons. Two different |
nitrogen have the same numbers of protons but differem
numbers of electramns.

Understand Key Concepts
4, B. sciopos

Critical Thinking

A . Thete are fiwe instances where the slements would be
reversed i the perindic table were ana Dy alome mass
Co and Migland |, L and Np, Fmoand Es, angd Mo

otoms of o ghven element are solopes. For example, ol
wygen stoms are oxygen-15, oxygen-16, or
arg all isotopes. The formation of an ion doesn't change the
numibrer of neutrons. Thevefoce, an ioa of oxygen will have 15,
16, ar 17 neutrona. It all stoms are isctopes, then all lons ane
isotopes boo.

5, They have the same numbers of protons but different numbers

of neutrons.
& Calclum loses two slecirons

Interpret Graphics
%

|_
i

150 Chapter 4
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' Study Strategy

: Two Truths and a Li

| game, 3 group of students create three statements. Two ol the
- stdlements nesd 1o be tue, and e Whind slatement shoulbd e
| the job of another group of students 10 correctly identify which
| three statements is false. This game provides a fun and intera

._I-.r;!.ll

£

. egy: Self-Assessment
| Have students play a reviow game called “Two Truths and a L™ Sasenis often everestimate the number of vocabulary terms thiry know,

Study Strat
This activity provides a way for students 1o assess their learni

Li:-:iﬂaw words explored in this chapler and to legmn the me
feowe feermmes B Uiy may nol Know,

Wi students b wrile a three-column list cantaining the vacabulary

| toengage sludenis in reviewing Key Concepts explored in e Bosoqd4« whose mednings they know, words whose meanings

1. Organize sludents into groups of four.
| &, For each staterment i the Key Concepts summary, have 5

students 1o wrile the statements 5o that it will be very diffi
members of another group to identify the (alse slalement.

they know, and words whose meanings they do nol know,

tuqelj nstruct students o define the words they placed In fhe first
write two troe statements and one fake statement. ENCourage

two columns,

of the
ings of

hey think

e students go through the chapter, aking note of thelr agouracy

in defining the words in the first two columns, carrecting

| 3. Have each group of students exchange papers with another\groumoderect definibons, and defining the words in column t

sludents.

| 4, Ask the pairs of groups o take turns attempling lo correctly
delermine which of the three ststemenis is false,

| B. Encourage the pairs of groups o discuss what makes each

statemiant false and how they coudd changs the stalemen b
e it e

meanings of terms they wese nol able to correctly define,

Ise of the vocabulary Lepmis in thel summaries,

152 Chapter 4

4, Encourage siudents 1o creste flash cards 10 help them leam the

5. Finally, have students wiile a summary of the chapter, unduad':r:'lr'lg all
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Use the Foldables® Chapter Project &8s a way 10 cgnnact
Key Concepts.

1. Ask students 1o organize their Foldables® in a way
that refiects how the concepts in each Fnl:labl;fa-lam
12 each other.

2. Use giue or staples 1o hold the sheets iogether s
needed.

3. When complete, ask students to place their
Foldables® Chapter Project at the front of the ragom,
Have the class critigue and discuss the way in Which
students have organized their Fold

Use Vocabulary
1. ntom

2, olection cloud

3. averane BhomEC MAss
4, protong

8. nuclear decay

B, momic Aumbar

Link Vocabulary and Key Concepts

T mucleus 12, slechrons

8. electron cloud 13 jons

B, profors 4. radinaciive
W reutions 15, nuclear deciy
M. isctopes

£ Approaching LevalD Odlevel @ Beyond Level®y Longuoge Acglisition
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Understand Key Concepts Critical Thinking

1 A its electron cloud 10. If Dalton’s theory had been correct, the gold foll would have
. . i been made of aloms thal were solid spheres, Instead ol anly
; E ;fnlhd BN onject a few alpha ches bouncing back, all of the alpha particles
= would have bounced back from the gold foil.
4.8. They are atiracted lo the positive plate. 11, In the Bohr madel, electrons moved in circular orbits areund 1
5.8 33 niscleus. In the modern model, elections move in an electron
6. A. They didnt expect the alpha particles to bounce back from cloud. It is impossible to locate the exact position and speed o
the foil an @lectron in any given moment. Instead, one can only identit
7. D. the number of its protons the likelihood that an electran will be In a given lacation.
B. A two different alements 1. Answers will vary. Encourage students to provide an analogy |
9.0. Electrons in Bohr's model are located in circular energy nlnmiw'fm how the slectran cloud is similar to the analogy ant
levels,
13. During radioactive decay, the nucleus of the atom is fransmutate
That means that the number of nedtroms, andfor electror
is changad. Since the number of protons ks changed, that means
that the atomic number is changed, 4 change in atomic number
carresponds to a change in the type of element present
14. Negative charges attract posilive charges. If the charges are
equal in magnitude. the lons would attract 2ach other (o creats
a neutral molecule
154 Chapterd
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15. A given slement can have more than one sotope and
each isotope has & unigue mass number. 11 wouldn't make m
sense to only select one of these mass numbers (o st and
there isn't enough room o list them all.

16. Average atomic mass is calculated by first multiplying the
atomic mass of each isotope by its respective percent
isptopic abundance in nalure and thén adding these
sums lafether,

17. The average atomic mass ol oxygen is approcimately 16
becauvse oxygen-16 atoms make up over 99.7% of the
atoms in nature,

Writing in Science
18. Students” articles should note that scientsfic models are
open to change as new information is discovered. Often,
the invention of pew lechnology leads 1o the discovery
of new infarmation The currenl model of the atom is
also apen o modification If information is leamed that
contradicts or enhances the cument model.

Al

e TheBIGIdea

19.The current model of the atom is a liny nucleus fnLl
contains positively charged protons and neutral
neutrons surrounded by an electron cloud thal comtains
negatively charged electrons, Atoms are 50 maiE\:t
they can only be seen by special microscopes cal
Scanning Tunneling Microscopes.

20.The Thonson model should show a sphare of nusI/e

charge that contains negatvely charged elecirons.

The Rutherford model showld show a positive nuchéus
surrounded by negatively charged slecirons. The
moded shousd show a nuciewus with postively o
protons and neutral neutrons surrounded by ele
arranged in circudar orbits. The modem model sho
show a nucleus similar 1o Bofwr"s model but surrou

by an electron coud that s darker near the nucleus and
lighter near the edge of the atom.

Use Percentages
N Mg-26
| 22.243

1
L9

£ Approaching Leval® Onlevel @ Beyond Level®y Longuoge Scquisition Chapter #eview 165
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Multiple Choice 6 D—Correctl was first described by Dalton. B was discovered
: ; Thomson., C was discoverad by Chadwick.
1 D—Correctk describes an electron, 8 describes a proton, _
e *APIOEN 3 B—Cormectt is its arbitrary label. C is the number of

2 C—Correcthis found in the cloud that surraunds the nucleug neutrans. D is its mass number.

arficias B—Correch and D describe particies with the same number
g ks SIE IR BRI, of neutrons. C describes particles thal have a neutral charge
3 B—Correct comectly describes the mass of a nuckeus but
: 9 A—CorrecB. C, and D have 1he same numbers of protons
ncorrectly describes its charge. C describes an electron. D ¥y th #
correctly describes the charge of a nucleus but incorrectly 300 Blecirons and are thus newtral
describes its size. 10 B—Carrech names nuclear decay that emits an alpha
4 A—CorrecB and C describe atoms as much too large. Dis  Particle, and C and D involve loss or gain or electrons 1o
incorrect because atoms can be imaged with an STM. produce charged lons.
5 D—Correch (Bohr's model) would show a nucleus with
prolans and neutrons and electrons iraveling in defined paths
around it. B (Dalton's model) would describe a particle with no
subatomic particles. C [Rutherford™s model) would describe a
positive nucleus with efectrons surmounding it and no
neutrons.

156 Chapter 4

Scanned by CamScanner



—_—
_ Engoge Ewplore  Exploin _Elaborate Evalunr |

Constructed Response

Cuasion BRI

1 Bohi's atomic madel Is shown. In the Bohr model, 1 i]
alectrons move in circular orbits around the postive - 2 K3
nucieus composed of protons and neutrons. | [
12 The Modern Atomic Model has moving elections within - -
the 3-dimensional space of an electron cloud. They do not 5 D
move in the set orbits described by Bohr's model, ? .:
13 Two differemt neutral isotopes of the same elemen! have 8 B
different numbiers of neutrons and the same numbers 9 A
af protons and electrons. Two different ions of the same 0 B
element lave different numbers of electrons and the same ' o
1 Sea enfended anae |
numbers of protons. All particles of one element have the 12 Sop ﬂﬁﬁﬁuﬁ%f ey
same number of protans. E Sec eended a |
M Nuclear decay invalves a change in the number of protons 4 Jeo dnnded arswir

and/or neutrons in an atom's nucleus; one element
changes ta another in nuclear decay. The lormation of
lans inveives a change in the number of electrons (a loss
of gain of electrons]; the nucheus is not affected and the
element does nol change Lo a different element,

% Approaching LevaEls Onlevel & Beyond Leve @y Languege Acquisition  Chapter Standardizeddt Practice 167
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