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Explore Activity

Experiment with Focal Lengths
Procedurs () | Nk

1. Read the procedies and s=fety information, and complete the
Leta far
Fll & gless t=at fube with waber, and seal i with 8 lld o
2 sioppes
Type o prt the campoend name SLLFUR DICXIDE in capita
lettors on A peeca of papsr o 4 note card
Set thie test lube hormgontally ower the words, snd observe the
: Wihat do you nofice?
5.1 Mirrors
. Hole the tube | om over the words, and cbsrve them again,
+ How 0o dmeresn fypes of mirroe: fur mages? Record your obsarvations. Repest. halding the tube of several
» What are resl emges ared virtssl eyl othes hesghts abowe the words
« What s wme exanples of pisss comees wr
LTy Fwy Y Analyuis
L Describe your ahservation of ihe worsdy ol the diffeient
5.2 Lenses ence
ok o oo arel cocEv. 5 ::Ir::r:rlfy whaiher (he imege thet you see at each height is real g
lenses bend fight ="
» What types of mmages o Corwes Ees and
concawe lemes fom?
» How e ieress et b comec] weor peobismsT

Optical Instruments
o Wht 5 the diference betwesn o rehetng
e and 3 reflectng tedesrope”

« How does 3 micrsszone =anndy Enace?
» How does 3 corsers aerT

@The BIG Idea

Refle ctions In a Mirror Ask students 1o describe how a typical bath-
room mirror is different from a store security mirror. A bathroom mirror
Is flat, but a store security mirror is curved outward. The store security mirror
shows a wider, more distorted view than a bathreom mirror. Then ask stu-
dents how a makeup mirror is different from either of these other mir-
rors. The makeup mirror can produce magnified reflections. Tell students
that they will study how different types of mirrors reflect light in this
section.
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Engage Explore Explain Elaborate Evaluate

I5.1 Mirrors

m 1 T red 5
olf the bo i i
PEIADN'S P =

phjects whe e

Mirrors
Light and Vislen

Have vou ever irisd 1o find an addres on
1 a pooely lic sireen? it

e cark than it i when thin

fhecty off

in Figure 1

When light travels from an object o
rief e than ¢
wo 4 rrdrroy and then re
s avaklahle 1o wilert
a wew anviling. This is why i s band e see

& and imto

ilecied or refracted. vour
s if lghe rays travel in a stralght |ine

he sory of a hamdsome young man

toee] his irage ina pond and fell i

L=mman B4 Mrer a7

1 Focus

Tie to Prior Knowledge

Reflection Distortion Ask students whether they have ever looked
at a rounded, shiny surface, such as a doorknob, and noticed that
their reflection is distorted. In this section, students will learn how
the shape of a mirror determines the type of reflection they see.

Set a Purpose Have students scan the text to find the new vocab-
ulary terms. Be sure they look carefully at figures and headings for
clues to meanings, Using ideas gleaned from scanning, have students
develop questions that incorporate the vocabulary terms. As stu-
dents read the text. they should answer each other’s questions.

Two-Way Mirrors Psychologists and police sometimes secretly
observe people using a two-way mirror. a coated window that only
partially transmits light. If one side is in an illuminated room and the
other is in a darkened room, the window acts as a mirror on the illu-
minated side and as a window on the darkened side. Have students
debate whether use of this technology is an invasion of privacy. Il
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Ray tracing for concave mirrors You can dusgram how cncaw
wurmons foren images by rracing wome of te lighe s imolved Figuare § & izt reer teren wierever someone plsces 2 light souros at o Gancnem mimary tecsl paird
Stppose that the distmee betwesn am obpet sach o the comlle Eapinin sy (e FESECIED FOYE OF RN ENE SIGYON are DOISHe] I £aCh afmer

in Figure 8, and the mirror is greater than the iocal ength
ey bounce off the candle i all direetions Ome 1y
Ray A, stares from 2 point oo the (line of the candle and pases
through the beal pome on £ way to the miror Ry A b then
refleciod pazallel © the optical mis

Wt bappers when yoa place m object
exactly ar the focal poire of 2 cmcave minmy! Figure &
shioway tha whien de abijece dsa1 the local o, the
yysireer reflects all light rava pamalled wothe epeicad ads
The s mever moed. 2l o image e By the
Anoiher cav, Ray B, stars from the sime pant on the cancdlsh varsua! s Yt exvend babvind she mirmr do ey
fleme, bust ¢ travels puzallel o the opeical axis 2 & mows vt Therrkre, 3 light placed at the faeal paint is
uward the mirror The mdrror then seflects Ray B through the reflecd in 2 beum Car headlighs, flashiighes, spo
local peamt. The place where Ray A med Ray B mes after they laghuts, arl orber davices use comcnve mirmons (nthis
are reflected i 2 poist on the reilectad moge of the lame way % praduce ligle Beas with peatly paralle] rav \ i

Mo pemn an the eifected imege can be boed n e way
From each poimt on the candle, one ray can be doewn thos
peses throtigh the sl poing and b reflecied panalie] @ the
pptical gxis. Another ray can be drmen thae trovels ponalled o
the optical axis and then reflect throcgh the foc] poim. The
point where the two v meet s on the sfleoed mage

Mirrors that magnify A concave minro magniies an .
ohwct when you place thar abject betwern the .
concave mar and thal mimon focal pan. Rgure T, _—
showes that the reflected rays diverge and a vimual—"

imags frmm

Juse & bt does with a plate malo, your brai fim ! /
imerprets he diverging rays as il they came from
one point behind the minur. You can lnd this Figure T an emarger s s mage foms
veal tmage o an image tha &5 Drmed when g Gy comverge pasnz by snagining virtual raye thar extend behansiee me yirius rayn converge wihen an oogert s
o ferm the irmage. Vins coukd hold 3 shee of pagwr 2 the i the miipror The seaulting (mage b magnifisd  WSOFS BRI @ CoACavE mirorw that mir: s

i N ol e ik

then af 3 wal mnage nd s the uge procied on ke pape v Shaveng mirmon and makeup IO A concaviie, :Iu;‘uu- emid o e -
mmlrrors that are med for magnification. They fomereen.
enlarped, upnght mages of 3 persony face so that o
s ealer o wew small dutaily

Real mages The mage that & dizommed m Figare § 5 not
wirttal Revn of lighe pam through the nestion of the ape A
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Visual Learning Quick Demo

Figure 5 Have students work in pairs and take turns explaining o

each other how rays from all parts of the candle are reflected off tlﬂght Beams

concave mirror to form an ima il ST Materials {lashlight that has a rotating head to adjust the

« Caption Question Figure 5 divergence of the light .beam
Check students’ answers, Student diagrams should show how light rays Estimated Time 10 minutes
diverge from another point on the object and then converge at a corre- Procedure [n a darkened room, show students that as you rotate the

sponding point on the image. head, the beam spreads out. Explain that rotating the head moves the
lightbulb back and torth about the focal point of the reflecting mirror,
Guiding Questions varying the divergence of the beam.

@ How would the reflection of light from At sach individual poist. the light rays
a concave mirror be differentif the  would be reflected so thot the angle of Science Journal

::::;‘ ﬂ:’::“ '"1""?’ were rough mﬁmmﬂ?ﬁ;ﬁ;ﬁ&n Solar Furnace Concave mirrors are used in solar furnaces, in which
would change from point fo paint, and sunlight heats objects. Have students describe how they think a solar
the roys would be scattered. You would  furnace works in their Science Journals. Students should include a
not see a clear image. description of where the object to be heate d must be located. The rays
from the Sun that strike the mirror are parallel. By the law of reflection, the rays
reflect to the focal point, which becomes intens ely hot. Therefore, the object to
» Caption Question Figure 6 be heated should be located at the focal point. Il
The light source is located at the focal point.
Compare Science Words Many of the vocabulary terms in this

section come in pairs: real image and virtual image, focal point and
Flashlight Study Have students open the top of a flashlight to see focal length, concave mirror and convex mirror. Have students write
the shape of the reflector. Explain that if the flashlight had a sphericiimmaries of the similarities and differences between each pair
mirror, the light ravs coming out from it would not be completely ©f terms as they read the relevant sections.

parallel. A parabolic reflector has a definite focal point for all rays, so it
produces a narrower beam of light. [l

« Caption Question Figure 7
The light rays do not converge to a point.
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Use Vocabulary Critical Thinking
L Dagram low both concove miror sl 8 An olfect bs less than ope focal longely
CINWE TN fOrm ImAges from: a eoncave mireor: How does the
size of the image change o the chject
gein tloser 1o the mirmar?

Understand Key Concepis

2. Mdentify o l=ast one example of 4
plane mimar, ome examph of 3 concvn
o, and one example of 2 conven _
L Finding the Mean

6, Caleulate Dintance 1 you stand
m away (rom a plane mirmot bow
far away does your reflection apper
o b fremn vew!

3 Describe the dmage of skt tha s
36 cm from a cotcave mimor that has a
{iscal emgth ol 10 om

4. Infer whether & vinual mage can be
phosagraphed

3 Wi

Lezmor 0.1 llmory w3

1. Diagrams for the concave mirror should show light rays from a single
point on the object bending inward after being refiected from the mir-
ror. Diagrams for the convex mirror should show light rays from a single
point on the object diverging after being reflected from the mirror.

2. Answers will vary. A typical wall mirror [s a plane mirror. A makeup or
shaving mirror Is a concave mirror. A store security mirror Is a convex
mirror.

3. The image will be real, inverted, and smaller than the object.

4, Yes, the virtual image formed by the convex mirror in
Figure 8 has been photagraphed.

5. The image gets smaller.
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Engage Explore Explain Elaborate Evaluate

I5.2 ccnee oo peini ]

Water Lenses _
Havee you ever used a magnitying giass, a camers, & microscope ol
e 7 I HETR LI w5 to creste an image. & len SIS

ht and forme an image 3§ mmw

£

= when the pencil 18 Insde the watsr cup

you weeat each heaght is wirtual or -c--_ﬂ_,,

Real-World Reading Link A

e
improve thiedr vision. Withon | oven penple wh I W Fetina
1 sty oruibd it e Each hinman eve contains o p ol

WINE IMagss NRo [ocus

Expisin

Chaster 3 craptes 3 Mitrere and Levises FF

Ex IOI’EA t = 't In step 2, the text appeared enlarged and upright. In step 3, it
p c IVI. y appeared larger and still upright. In step 4, the text fiipped and

Water Lenses appeared upside down. As the light reflected from the text
- moves from the water to the air, it is refracted. Other possible
El l E materials include plastic, glass, and other transparent liquids
Preparation Bring samples of printed texts to class, including and solids

some that have very small print, for students t'o observe.
Materials 10-cm % 10-cm piece of plastic wrap, printed text, waiez:"tmd“ce the Chapter

dropper nvestigate Lenses Divide the class into small groups, ived g
each group a magnifying lens. Have students look througglenh s
Procedure Have students read and complete the lab safety form at a text page. Tell students to describe how the image ofthe t t
and follow the procedure below. changes as the lens moves closer to and farther from the [ilje.
1. Set the plastic wrap on a page of printed text.
2. Place a small drop of water on the plastic. Look at the text through The Reflection of Light When light waves strike a material,
the drop. What do you observe? the light waves interact with the atoms in the material. As a result,

3. Make your water drop larger. and observe the text through it ||ght waves of the same frequenlcy are re-emitted from_ the materi-
again. al's surface so that some of the incident wave energy is reflected.

) Each point on the surface of the material can be considered as a
4. Carefully lift the piece of plastic wrap a few centimeters above theource of waves traveling away from the material. Alternatively,

text, and look at the text through the water drop again. each point can also be considered as a source of light rays that
travel in straight lines outward from the surface in all directions.
Critical Thinking

5. Describe how the text looked in steps 2, 3, and 4. Why do you
think water affects the way the text looks? What other materials
might you use to change the appearance of the text?
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Engage Explore Explain SHDorete Eveuste

Use the Photo

Mirrors in Design Mirrors are used for artistic design as well as for
functional technologies. Here, the interior dome of the German
Parliament dome In Berlin (equivalent to the US Capitol dome) is
shown. Ask students to estimate the number of mirrors in the
German Parliament dome. Estimates between 300 and 600 mirrors are
reasonable.

l Oral Ask students to make an events chain to describe the

path of a light ray from the time it leaves a light source to the time
it enters their eyes after passing through the drop of water. The ray
moves straight through the air from the light source. The light ray refracts
toward the normal when it reaches the curved surface of the water. The
light ray then passes through the water and reflects off the page. The light
ray refracts again when it passes from the water back into the air. After this
second refraction, the light ray travels straight to the students’ Iliks.

1 Focus

Tie to Prior Knowledge

Eyeglasses Many students wear corrective lenses, either as
eyeglasses or contact lenses. Ask students how eyeglasses work.
They cause light rays to refract before they enter your eyes.

Predict Ask students what they think convex lenses and concave
lenses are and how they interact with light Have students preview
the text to see whether their predictions are correct.

MAIN { ce:

Lenses vs. Mirrors Ask students to brainstorm ideas of how a lens is
different from a mirror. Answers will vary. A mirror works by reflection, but a
lens does not. Ask students how a lens is similar to a mirror. Answers will
vary. Both lenses and mirrors redirect light. Tell students that they will be
learning about how lenses refract light in this section and that their
prior knowledge of mirrors and reflections will help their
understanding.

Visual Learning

Figure 9 You can point out two additional effects here: spherical aber-
ration and chromatic aberration. For spherical aberration, a convex lens
or a concave mirror fails to focus light to an exact point. This is due w0
imperfections in the shape of the mirror or lens. For chromatic aberra-

tion, a convex lens converges the different colors of visible light to dift
ferent points. The resulting rainbow effect is visible in the figure.

« Caption Question Figure 9
The focal point of the lens is at the point where the light rays converge.

2 Teach

Eﬁfﬁgn“ Refraction \What is the primary difference Convex Lenses Distribute to vour class some convex lenses of
between lenses and mirrors? Mirrors are designed to reflect light, but varving focal lengths. Show students how to find the focal
lenses are designed to refract light. length of a lens by focusing the clearest possible image of an

overhead light on a white piece of paper (held by a partner) anc
Use Science Words measuring the distance from the paper to the Il

Word Origin Lenses were named because of the resemblance of an
eye’s lens to a small legume called a lentil. The Latin word for lentil is
fenticula. Bring lentils to class so students can see the resemblance in

shape. [T
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Visual Learning Demonstration

Figure 10 Have students make sketches of the candle and lens with the candle at vari- Image Forma tion

ous distances from the lens. Suggested distances include more than two focal lengths,

exactly two focal lengths, berween one and two focal lengths, exactly one focal length, EE

and less than one focal length. For each sketch, have students draw in a ray diagram 10 pyrpese 1o observe images with convex and
determine the size, position, and orientation of the candle’s image. concave lenses

« Caption Question Figure 10 Materials convex and concave lenses, optical
A concave mirror produces images that are similar to the images produced by a convex lens. bench with lens holders, tape, pencil

« Caption Question Figure 11 Estimated Time 10 minutes

A concave lens behaves more like a convex mirror. Procedure Place a convex lens in a holder on the
bench. Using tape, mark one and two focal lengths.
Use an Analogy Hold a pencil more than two focal lengths from

the lens, between one and two focal lengths from
the lens, and less than one focal length from the
lens. At each paosition, have students look through
the lens. Repeat using a concave lens.

Prisms Convex and concave lenses refract light much like two prisms joined togeth-
er. When the prisms are joined at the base so that they are thick at the middle. a
beam of light will be refracted downward by the upper prism and upward by the
lower prism. In this case, the two prisms act like a convex lens. When the two prisms

are joined at the apex, a beam of light will be refracted upward by the upper prism  Expected Outcome Students should see images

and downward by the lower prism, producing the effect of a concave lens. [l similar to those in Figure 10.
Assessment Ask students to explain why the
Teacher FYI image flips as the pencil moves closer to the

Converging and Diverging Lenses Convex lenses are also often called converging lens when the convex lens is used. When the

lenses because they cause light to converge to a focal point. Concave lenses are also  image flips, the light rays have gone from truly

often called diverging lenses because they cause light to diverge. converging below the optical axis (producing a real
image) to appearing to converge above the optical
axis (producing a virtual image).
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(Mpply SEEREE
1. Given the same focal length, as the object distance increases, the W

irrrague1 distance d‘ecrea?es. Vertebrates, cephalopods,
2. image distance B0 B0 and some spiders have

0.067 — 0.017 = 0.05; camera-like eyes with varjable

focusing. Worms, mollusks,
- and some crustaceans and
=20cm insects have simple eyes that
can distinguish light and dark.

Identify Most arthropods have
Mlsconceptlons compound eyes, with many

Human Corneas Students might assume that rays of light pass seh;:_uarate IanTes. sach.of
through the cornea unaffected. In fact, the cornea does about which forms ts own image. J
two-thirds of the focusing and is responsible for many human
vision problems. The flexible lens does the fine focusing.

image distance _'ﬁﬁ;

Reflection Tell students o suppose that they are rays of light
from a distant object. Ask them to write a description of their

W
!

journey through the human eye. i

1. The cormea causes
the light rays entering
your eye to bend so

Visual Learning that they converge.

Figure 12 Have students visit connected mcgraw-hill.com to
view an animation on how the eye wolll
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Disncnatiitisn Differentiated Instruction

) o Struggling Learners If students have trouble

Purpese to explain how the human eye works remembering which type of curved surface is concave and

Materials model of a human eve which is convex, tell them to remember that a concave surfac
, E is curved inward like a cave. To practice using this mnemonic

Estimated Time 20 minutes have them name some curved surfaces and identify them as

Procedure Allow students to explore the model and study the concave or convex.

cornea, lens, and retina. Have students explain how light enters
through the cornea and is refracted onto the retina. Point out the
muscles that adjust the size ol the lens, and note the optic nerve,
which carries information about images to the brain.

Expected Outcome Students will explain thar light enters the eye
through the cornea, which does most of the refraction. The eye lens
then performs the fine focusing to project a real image onto the
retina.

Assessment What would happen if a person could not adjust the
shape of his or her eye lens! He or she would not be able o focus on
objects.

The Invention of Spectacles [lave students investigate the invention
and history of eyeglasses. The first eyeglasses seem to have been developed
over 700 years ago in ltaly. By the early fourteenth century, the Venetian
Glassmakers Guild had Imposed regulations forbidding the use of glass instead of
quartz crystal to make spectacles, For hundreds of years eyeglasses were
extremely expensive, but their use slowly became more widespread. By the mid-
dle of the twentieth century, plastic lenses had been developed. These replaced
the thick, heavy glass lenses that had been in use for centuries.

Eyeglasses were used as early
as the thirteenth century. Th
Greeks and Arabs used
crystals as natural magnifyin
glasses even earlier.

Use Science Words

Word Meaning Have students break the word astig-
matism into its parts, then find out what each part
means and what it contributes to the meaning of the
whole vor d. A-, without; stigma, point; —ism, state or
conditionA stigmatism is the condition of not having a point
or a focus Y
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1. Check student sketches. A convex lens should cause light rays to 5. Light rays from the light source will be refracted by the lens so they
converge. A concave lens should cause light rays to diverge. travel paralle| to the optical axis. A beam of light will be formed.
2. The image less than one focal length from the lens is enlarged,
upright, and virtual. The Image more than two focal lengths from the
lens is reduced, inverted, and real.
3. A concave lens forms a virtual, upright, reduced image. .
4, Vision problems occur when the cornea and eye lens do not form 6. Areal, inverted, enlarged image Is formed wh

images on the retina. The lenses in eyeglasses refract light so that the object is between one and two focal leng
images form on the retina. from the lens. The maximum distance from the

lens would be two focal lengths (30 cm).
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Understand Key Concepts Critical Thinking

1. Sketch light ravs = they puss theough 3 5. Think Critkeally U smige formanon by
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2 Compare the moge of 1 object les
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Finding the Mean |

6. Calculate Object Distance ¥ yvou

locked through 3 comex lens with

A focal length of 15 cm and wnw 2
--------------------- real, imveried, enfarged image,

3. Describe 1he muge formed by 3 con 5 the maximum distance between

cave lem the lens and 1he object? S —

4, Explain how lenses aoe ised 1o comeet

visian. phiems. J
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5.- 3 Optical Instruments
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Explore Activity |

Optical instruments

Lenses and mirromn are used to moke objects sasier to see.

ot sE wWithout tem

RealWorld Reading Link With & goot igital camers, you can 200m mediin
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telescopes, and microscopes

mm
mm
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1 Focus

Tie to Prior Knowledge

Blurry Pictures Ask students whether they have ever taken a
blurry picture with a digital camera or cell phone camera. Have
them suggest why this might have happened. The camera or object
might have moved, or the image might not have been focused on the
image sensor.

Activate Background Knowledge Ask studenis il they have ever
used a telescope, microscope, or digital camera. Then have students
describe how each of these devices works. Tell students that they
will learn more about each of these devices in this section.

MAIN (deo|

Telescopes and Microscopes

Ask students how a telescope makes objects easier 1o see. Atele-
scope makes faraway objects appear to be much closer. Ask students
how a microscope makes objects easier to see. A microscope makes
small objects appear to be much larger

Teacher FYI

Guiding Questions

ED What kinds of knowledge might Possibie answers. how the universe
sclentists gain from telescopes? began and how old it is; how stars form,
the dynomics of pulsars, quasars, and
bigck holes; information about planets
outside our solor system

Uncorrected first proof - for traiming purposes onl
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Telescope Inventors The identity of the inventor ol the [irst
true telescope is uncertain, but credit Is often given to Hans
Lippershey of Holland. Galileo heard of Lippershey’s "looker”
and made an improved version that he used to study the sky.
Among Galileo’s discoveries were sunspots, four moons of
Jupiter {called the Galilean Moons), and the phases of Venus,
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laravay chjects chearly When you look 2t an chyect, only some
of the izl reflectad from s s enters your ever. As you
mave Grher sway from the ohiecr, the amoum of light eneerning
your evis decremes, 3 thown in Figare 16, As 3 resuly, the
object appears dimmer and less doaded

A telescope w3 lem or 2 omeave meTor that s mach Lager
than your eye o gather more of ihe light from disteng cbsecs
Thie Largest telscopes o gather more than 3 million tmes
miore [sght than the buman eye As 4 resul, oo such o
diistart galexien zppesr merh brighter. Becazse the tmage brmed
by 2 telescope 15 5o mech brighver, mone detasd can be seen
wibwm the irmage is magmifhed
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Refracting telescopes One common tvpe of wlescope |
the mefracting . A velescope thar wse [emes 1
vgt s | ather Highet from discene objects i malied 2 refmong
dadarrt it telescope. A simple peiracting telescops, shiwn in Figure
17, uses two oomves kersies 1o gacher and focus light from
distam pljects
Incoming Hght from distane dbjects passes through e
first lena. called the obyectve epa. Light rays from
distann oljpects are magly paralld (o the opeical axts of
e bens, As a resul, the obivetive loma fomms 2 meal
image a1 the focal polnt ol the bos, seithin the body o
the telescops

The woond convex lens, callnd the mepleos lens mag
Figuee 17 & ret=ring teiescpe e o papecvog TS this roal mmage When you lsok through the
It T s ey e b ey gl fom evepleon lons, vou swe an enluged inverted, viroal
et et o0 et sedeeniten con abaeve w9 | 4o of the real jmage formed by Lhe objective kme

A ——

. Iy aamdeer o form detatled tmages of distane chjecry, the
abjective lems of 4 refracting telesoope mmist be as Lige )
possible. A telesoope lers cmn besupportesd only arownd s
edge A Lage bens can sz or lex due v as own weight,
distrting the image that 1t forms. Another class of {eke
scipen, called reflecting welescopes, do noe huve thi
pruinferry

telescopes A weloscope thar wses i and
leroes 1o colbeet and fecus Nght from distane olbdects s a
::"::‘;m:if;fﬁ;mﬁ:::m telescope. Mirror, unlike lenses, can be
- supported from bebind. This addmsonal suppert for mirreds
peevenis mrikrrom fom wagging inside wflecting mlescope
g bana | Aw a meiile, mellecting telsscopes can be mech Lergar than|
A S | refracting wlescopes. Figure M8 ahows a reflecting
1l
S Far this mflectmg velescope, light fmm a distant objegs
il enters one end of the telescope and sirlles o concsve
mirror 31 the opposite end. The light mflocts off this
et and corverges Before it converges ar 4 besl pold
tive light hite 3 plane mirmoy inside the elescope tube
The lighit 13 then seflected from e pane mimor iowarfl
the telescopel eveplece. The Hght ravs converge 41 the
focal point. craating a real image of the distam object.
Just Like a rofracting telescope, 2 convex kens in the
) rveplienn thisn magnifies this image

Lesson 3.3 Doticnl Irsiiuments TEE

2 Teach

Demonstration

Telescopes

Purpese to observe distant objects through both a refracting
telescope and a reflecting telescope

Materials refracting telescope, reflecting telescope, several
telescope eyepieces

Estimated Time 30 minutes

Procedure Allow students to look through both a refracting
telescope and a reflecting telescope at a distant object. Change
the evepiece in each telescope and allow students to look
again. WARNING: Newver look at the Sun or other bright
objects through a telescope.

Expected Outcome If the reflecting telescope is significantly
larger than the refracting telescope, then students might notice
that the image is significantly sharper and brighter in the
reflecting telescope. Students should also note that changing
the telescope eyepiece changes the magnification of the image.

Assessment [s it more useful for a telescope to magnify images or
for a telescope to produce sharp (not blurry) images? It is more
useful for a telescope to produce sharp images. The magnification of the
Image can be changed by changing the eyepiece or processing the image
on a computer. However, increasing the magnification of an image will not
Increase the sharpness of that image.

192 Chapter5

Science Journal

Mystery Element The reflective coating on many telescope
mirrors used to be made of a valuable metallic element. Have
students write the name of this element, its chemical symbol,

and its atomic number in their Science Journals. silver, Ag, atomic
number AW

Teacher FYI

Types of Reflecting Telescopes There are many types of
reflecting telescopes. The reflecting telescope described on this
page is called a Newtonian telescope alter its inventor, Isaac
Newton. Other types of reflecting telescopes are Schmidr-
Cassegrain telescopes and Gregorian telescopes. All reflecting
tele-scopes employ concave mirrors to gather and focus light
from distant objects.
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« Caption Question Figure 20
The light source is positioned so that it shines through the bug, up through
the microscope tube, and into the eye of someone looking in the microscope.

Visual Learning

Figure 20 Point out that the eyepiece is typically a system of mul-

tiple lenses although it performs as a single convex lens. Similarly,
the objective is actually a combination of lenses that performs as a
single convex lens. Although a single lens is possible {or each, the
combination of lenses provides clearer imalfili i3]

« Caption Question Figure 21

The lens of a digital camera functions like the cornea of a human eye. The
image sensor of a digital camera functions like the retina of a human eye.
Focusing is similar to how the eye lens focuses.
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Summarize Have students write summaries that describe how
refracting relescopes, reflecting telescopes, microscopes, and digi-
tal cameras work. Students should include a sketch or diagram
for each device.

3 Assess

Check for Understanding

Interpersonal Have students look through a microscope and then
discuss how the adjustments they make to the microscope focus
alfects the positions of the lenses inside the microscope tube,

Reteach

Convex Lenses Relracting telescopes, microscopes, and digital cam-
eras all rely on convex lenses in order to function. Point out that con-
vex lenses produce real images, but concave lenses do not. [l

" Assessment
" Process Show students sketches of the light paths lor the

optical instruments described in this section. For each light path
sketched, have students identify the device that would produce
that light path. Then have students describe the types of images
produced by each device.

Uncorrected first proof - for training purposes only

196 Chapter 5

Scanned by CamScanner



Differ entiated Instruction

€ € Challenge Ask students to describe what you
would have to do to change a microscope into a refracting
telescope. You would have to make the objective lens bigger so it
could gather more light. Having done that, you would have to
lengthen the distance between the objective and the eyepiece lo
accommaodate the longer focal distance of the larger ohjective lens.

Uncorrected first proofl - for training purposes
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1. More light enters the lens, making the images brighter and more
detalled.

2. The image will be real, enlarged, and inverted.

3. It Is easier to make very large concave mirrors than convex lenses
because mirrors need be polished only on one surface. Mirrors can
also be supported from the back so they don't bend under their own
weight.

4. A camera, both adjust to focus on near and far objects, control the
amount of light that enters, form real and inverted images, and focus
an image on a light-sensitive surface.

Math Skil N

5. 1,000 x
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Use Vocabulary
1. plane mirror

2. microscope

3. focal point

4, convex lens

5. retina

Check Concepts
6.D

28emN

mOmOCoO

R

Interpret Graphics

13. The candle moved closer to the lens.
14. a. virtual, upright, enlarged

b. real, inverted, enlarged

c. virtual, upright, enlarged

d. No image forms.

e. real, inverted, reduced

f. virtual, upright, reduced

202 Chapter5

Think Critically

15. No. The eyeglasses for a nearsighted person are concave lenses,
Concave lenses cause light to diverge, not converge.

16. Both use two convex lenses to form an image. A refracting telescope
forms images of distant objects and uses a large objective lens. The
object is more than two focal lengths away. A microscope farms
images of nearby objects and uses a small objective lens. The object
is between one and two focal lengths from the lens.

17. Both a convex mirror and a concave |ens cause llght rays that strike
them to always diverge.

18. A person might be unable to focus on distant objects when his or her
eye lens is relaxed. However, his or her eye lens might have also
hardened, making it impossible for that person to focus on nearby
objects as well. Such a person would need glasses for both near-
sightedness and farsightedness.

19. The concave mirror needs to be carefully polished on only one side
instead of two. Also, the concave mirror can be made much thinner
because it can be sup-parted from the back, so less glass is required.

20. If no refraction occurs, the speed of light is the same in both
malerials.

21. 1m = 100 cm;
magnification =100 cm/1cm =100
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Standardized Test Practice
Multiple Choice

Extended Response

14. This problem is farsightedness, which is the inability to focus on near-
by objects, As people age, the lens In the eye becomies less able to
be curved enough to produce a sharp image of nearby objects,

15. A convex lens in front of the eye converges light rays so the lens In
the eye Is able to focus nearby objects anto the retina.

16. Such a camera would not work.

A concave lens causes light to diverge, not converge.

17. The lens in your eye becomes less convex as you look away from a
close object to a more distant object.

18. Fewer light rays from each point on the object enter the eye as an

NN BWN
OWPFFONMNB>Wm

Short Response

9. If the image can be projected onto a screen or a piece of paper, itis a

real image. Otherwise, the image is a virtual image.
10. 30 x 20 =600

object moves farther away. Because less light enters the eye, the
object appears dimmer and less detail can be seen.

11. The focal length decreases as the lens becomes more curved.
12. 75cm
13. 10 cm

204
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6.1 Nutrition
= Why do you =7

» Why s your Body nesd exch of the six grouns
of metrients?

» Wy 5 abng 3 balanr=d det eportatT

Lrrscw

6.2 The Digestive System
» What coss the digestree vystem da?
« How bo the parts of e digestive sysiem work
togetheT

- Hew does the digesine sysem nizrsct with
othe syu=ms?

LEyIcw

6.3 The Excretory System
» ihei does the snoesiney systen do?
» Hew do the perds of the excretory netem work
togethes]

» How doss the secretony sysiem infprsct with
other body ¥yyterns?

How do the digestive and
excretory systems help maintain y,.; 4o you think?
the body's homeostasis?

@The BIG Idea

There are no right or wrang answers to these questions, Write
studentgenerated questions produced during the discussion on

chart paper and return to them threughout the chapter.

Guiding Questions

@depﬂnphutl’ood? Use this question to begin g discussion
about the meaning of nutrition and the
Importance of good nutrition.

E® What organs make up your digestive  Have students generate o list of organs

and excretory systems? they think make up thase two body

systems.

& where does digestion happen? This question initites discussion about

the role of different organs in digestion.

206 Chapter6

Digestion and Food

Tha cells in aur body need a source of energy to cary out their cefl
funciions. They also need bullding blocks for growth and repalr of
tissues. The energy @nd building blocks come from food digested by
the digestive system. Put an X next 1o all the things that ow cells get
from the digestive sysiem to use far energy and building blocks.

ke banana

molecules of suga carhan dioxida

brean hambsurger

vitamins — molecules of fat

calcium pEanuts

molzailes of prot=in Earrots

det soda ree

Expiain your thinking. What rule or ressoning did you use to decide
wihat cells use for energy and building blocks?

Chogter 0 Dipestion and Barress. 207

Get Ready to Read

Use this anticipation guide to gauge students’ background
knowledge and preconceptions about digestion and excretion.
At the end of each lesson, ask students to read and evaluate their

earlier responses. Students should be encouraged to change any
of their responses.

Anticipation Set for Lesson 1

1. An activity such as sleeping does not require energy.
Disagree. All activities, including sleeping, require energy.

2. All fats in food should be avoided.
Disagree. The human body needs fat to be healthy. Cell
membranes are made up mostly of lipids.

Anticipation Set for Lesson 2

3. Digestion begins in the mouth.

Agree. The first step of digestion is mechanical digestion in
the mouth,

4. Energy from food stays in the digestive system.

Disagree. Energy from food is distributed via the circulatory
system and used by all body systems.
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How much energy is in an almond? @)m

Food contping ensrgy. B there encugh snergy i an smand ko

Procedurs (51 I8 K I B B A oo sy Sk cach o o W
1. Peasc oy b safet -= w dw
dict

26-mL test tube
o the tast tube

: Jourmal

A Point the test rube owey fram felfion stugents

Think Alsout This

1. What happened io the water? Wiy did thes happen?

2. What do you think hopoons 1o your bedy when you &t an
almond?

by,

~
@

INQUIRY @ Essential Questions

About the Photo Time for Lunch? Crunchy? Nutty? Although a After this lesson, students should understand the Essential
pile of fried larvae might not appeal to many Americans, insects Questions and be able to answer them. Have students write
and insect larvae are high in protein and other nutrients. What each question in their interactive notebooks. Revisit each
people like to eat depends to a large extent on the culture in question as you cover its relevant content.
which they are raised. In many tropical countries a serving of fried
larvae might be cansidered as a treat. ﬁ} Vocabulary
Guiding Questions € Clearing Up Some Caloric Confusion
G why do you eat? You eat to get the energy and nutrients 1. Write the word calorie on chart paper or on the board.
your By needs to kanction 2. Explain that calorie has two different meanings. A calotie, as

oD Why might It be healthier to eat Insecis are fow In fat. in eddition, they defined by scientists, is the amount Gf., energy requ_"ed to
insects than to eat meat? feed on wild plants and hove not been raise the temperature of 1 g of water 1°C. The calories used in
treated with hormones or antiblotics food labeling are kilocalories—1,000 calories. A kilocalorie is
Tne one concem Is thot Insects from the amount of energy required to raise the temperature of
areas that have been sprayed with a .
pesticides couldt have pesticide residues 1kg (1L) of water 1°C. To confuse matters, kilocalories are
in them. usually just called calories.

LAB Manager

All the labs for this lesson are indicated at point of use. Labs can be
found in the Student Resource Handbook and the Acitivity Lab
Workbook.
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A Balanced Diet

Emphasize that eating a balanced diet, one with adequate

amounts of all the required nutrients, is one of the best ways to
stay in good health. Point out that a balanced diet can be obtained
Y What Is meant by “percentage of dally ff Is fhe percentage of the recommended

in a variety of ways, no matter where you live in the world.

Guiding Questions
CI» why is eating a balanced diet Eating a balonced diet ensufes that your
Important? body has the nutrients it needs to function.

€ wnat grain do you think Is common In  Mexican and Asian diets include high

both Mexican and Aslan diets? amounts of rice.

Food Labels

Az iy

Guiding Questions

@D List the nutrients In the food product]  The nutrients in the food inclide

shown n Figure 3, carbohyarates, protein, vitamin A, witamin €,

calcium, and fron.

value” for each nutrient? dietary allowance (formerly called the
recommended daily allowance, or RDA),

of each nutrient for the average person.

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

Explain that food labels are an important resource for shoppers.
They provide valuable information about the nutritional content of
foods.
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Engage  Explore  Explain  Elaborate Evaluate
Use Vocabulary Interpret Graphics
1. Nutrieres made of long cheirs of smiro 7. Caleulate How many grams of carbohy

ackls am drates wre = thres servings of this fond

.

2. The major sovwsre of enegy m your disy
s freen

3. The snount ol enesrgy in food &
measured m

Understand Key Concepts

4. Explain wi il i (gt o conems
it amims

B Summartre Copy and Dl o the
graphe orpamirer below to pemdy the
aix prougs of mutness

5. Whach nuirient beljn your body sbsorh
NWTEATTTIrN
A cxbobydrate C muineral

B in D. provem Critical Thinking

& Give an example uf when you might 2 Plan 2 mml |'u1 comtains 2 fooed from
need o drink mam water than usual each of the sy, food grouces:

contaio 370 Cal, 170 Cal from i and
12 g ol mruraved L (60% of the duly
walued bs this food & guod chavies for 2

heathiul lifesyvis W or wity mﬂa
.I
14

am Crapter 8
"‘"‘ﬂ:‘g
i) |

Use Vocabulary Critical Thinking

1. proteins DOK 1 9. Answers will vary. Students should include grains, vegetables, -
DOK fruits, olls, milk {or a milk product), and meat or beans. Sample
& n— ' answer: lean chicken on whole-wheat bread, carrot sticks,

!
i
10. Analyze One serving of 3 cemam food !
i

3. calories DOK 1 orange wedges, peanuts, and milk. DOK 3
10. No, this is not a good cholce. Almost half the calories are from
Understand Key Concepts fat. Also, the food contains 12 g of saturated fat which can lead
4, Vitamins are needed In small amounts for proper body to high levels of cholesterol. DOK 3
functions. DOK 2
5.B. 1at DOK 1

6. Answers will vary but may include being outside on a hot day
or after exercising. DOK 2

Interpret Graphics

7.15g DOK 1

B. Any order: proteins, carbohydrates, fats, vitamins, minerals,
water DOK 1
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Explore Activity |

Which dissolves fast

er?
all bites and chew your foodiie

00 ml olarmwater.

" servng packaggmalated sugato interact with other
wysteme?

Think About This
L. Whichd d f
s £ube?

3. How mught food paricle sire affect how quickly food is

About the Photo Under the Sea? Have students study the
projections in the photo. Read the caption. Have students
speculate on what the green matter is between the projections.
Have students speculate on why the projections are red. Explain
that most digestion and absorption of nutrients takes place in the
small intestine, which has an extensive blood supply.

Guiding Questions

Q What do you think the projections in  Use this guestion fo begin a discussian
the photo do? on functions of the digestive system.

D what happens to your body If your = Use s guestion to help siudenis
digestive system Is not working recognize the importance of digestion fo
properly? total wel-being

€ what happens If Tood Is not properly  Students may speculate that there is a
digested? foss of nufrients fo the body and,
eventually, poor health

LAB Manager

Labs can be found in the Student Resource Handbook and the
Activity Lab Workbook.

218 Chapter 6

Q Essential Questions

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

Vocabulary

Making Observations

1. Write the words mechanical and chemical on chart paper or
the board. Explain that these words describe processes. Give
an example of a mechanical process (cutting an apple into
pieces) and a chemical process (the cut surface changes
color and texture after awhile). Help students recognize that
in a mechanical process, the material changes shape but not
composition. In a chemical process, there is a chemical
reaction and new products form.

2. Ask: What Is the first thing that happens when you eat an
apple? bite down and chew Is this a mechanical or a
chemical process? mechanical;, The shape changes but a
chemical change does not occur. Ask: What do you think
happens to the apple after it is chewed and swallowed?
How does your body gain energy from an eaten apple?
Students should note some type of change must take ploce
to release energy. Is that a mechanical or chemical process?
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ExploreActivity
Which dissolves faster?

Prep: 5 min Class: 15 min

Purpose
To illustrate the effect of particle size on the rate of dissolution.

Materials
two 500-mL glass beakers, sugar cube, Individual serving packet
of granulated sugar, water, stopwatch

Before You Begin
= This activity works best with warm water.

« Some types of granulated sugar may have a coating that
reduces their rate of dissolution. By using individual serving
packets, you can avoid this problem.

+ Using individual serving packets eliminates the need to
measure the sugar. Alternatively, students could crush a sugar
cube for the second trial.

Guide the Investigation
» Read and check students’ lab safety forms,

« Ask students to predict: Will particle size affe
dissolves? What evidence can they cite from
experience? Students might note that if you lic
last longer than if you chew it.

« Have students brainstorm other factors that a
rate, such as temperature and concentration.
these factors were kept constant in the activity:

Think About This
1. granulated sugar

2. Answers will vary. Possible answer: Substances in particle form
have more surface area, so they dissolve faster.

3. Key Concept Food particles likely digest more quickly than
large pieces of food.
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The Large Intestine

The juns of your chesssburpes and pear tha are oo sbworbed
in the nmall missme mow by perstaiss inio the logs mtestine
abso called the colon. The hrps mrestine, showfigane 8, has
4 berger dizmetor (albowr 3 omi thun the snaall inteeme. Hawirver
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A2 cCragern Lesaon 8 2 The Digesiive Syxiem F

The Large Intestine, Bacteria, and Digestion Visual Literacy: Figure 8
Compare the absorption that occurs in the small intestine with whatDirect students’ attention to the Figure 8 photographs and point
occurs in the large intestine. Students should understand that not ©ut the magnified image showing bacteria of the large Intestine.

all bacterial are harmful. Discuss the role of beneficial bacteria Use the question below to help students analyze the photographs
found in the digestive system. and to understand the important role of bacterla in digestion.

Guiding Questions Ask: Cocci bacteria are spherical, bacilli bacteria are rod-shaped, and spirilla
@ wnat happens to water In the large | Some of it gefs absorbed by the farge bacteria are spiral-shaped. Which type of bacteria is shown in the photo? bacilli
Intestine? intestine. bacteria
@€ wny Is it important 1o have certaln They help to digest food and produce
types of bacteria In the intestine?  important vitamins.
@B Which materials pass through The waste products of digestion pass i : ! y
the large Intestine? through the lorge intestine. Answers may vary. The information needed to complete this

graphic organizer can be found in the following sections:

o What might happen it a person lacks  Sample answer: The person might
beneficial bacteria in his or her experience difficulty digesting food.
Intestine?

©® How do the small and large inteslines Sampie answer: Batwesn the small ond
maximize opportunity to absorb large intestines, digested food tioveis
nutrients? almost 9 m before waste is expelfed from
the body.
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o oy

7. Oxganize Information Copy and (il n
the grapinc organirer below o shive
b fooad. msorves. Ulroogh the digeesi e
racz

1 ermzwlnnnu ot woamds

2. Distinguish lesween alsorpiio and
digestion

Understand Key Concepts Critical Thinki

3. Wher b the fira plae digemiion orcun? B infer wha would | m ; i
A south C. logs inetine more guackly than normal vhrough the
8. womsch D. small puestre digestive system.

4. Compare the finciwons of the stomach
and the sl mestine

5. Give an saample ol luw the digesine Math Skills

wnstem sffecs echer body neviems
B I the total length of the ime=sine =

A% m and the Lags @msstine & LS m
long, whn percertage of the misstines
B made up of the wmnall mresTime?

Interpret Graphics

8. Explain How do structures
the one o the righs allect
digest bon?

M Cramern

Use Vocabulary Interpret Graphics

1. Possible answer: An enzyme is a protein that helps to break 6. Villi help move nutrients out of the small intestine and into the

down food, Some responses might include that enzymes help blood. DOK 3

speed up reactions. DOK 1 ! .
n 4 7. mouth, esophagus, stomach, small intestine, large intestine
2. Absorption occurs when the cells of the digestive system take DOK 2
in digested food particles. Digestion occurs when food Is

broken down into small particles. DOK 2 Critical Thinking
B. Answers may vary. Food might not have time to be fully
Understand Key Concepts digested, leaving fewer nutrients available for absorption.
3. A. mouth DOK 2 DOK 2

4. The stomach stores food and aids in chemical digestion. The
small intestine chemically digests food and absorbs nutrients. Math Skills
DOK 2 9. 82.4 percent DOK 1

5. Sample Answer: The blood in the circulatory system absorbs
the products of digestion. DOK 2
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Explore Activity

What happens when you
breathe out?

Look again st the pholo of the fingeriip on the previous page.
The swest glands In your skin are one way substances leave
youwr body, Do subsiances also leave your body when you
breathe out?

Procedure

1 Read and complete @ lab safety form
2. Tek= & cewp reath and ek i

3, Bresthe oul through your mouth inlo & plastic bag. L=ave s
small apening to sliow some of the =0 leave the bag as you
bz vt

&, Remove the bag from amund your mauth Let the air escape
from the bag, but do nol push the sides of the bag togethar

B Using the same plastic han, repeal steps 2-4 thige mare fimesg

6. Observe the comtents of fwe bag. Record yowr observations in
your Scignce Joumal,

Think About This

1 D the plastic bag ook different after you breathed nto 7
Explain

2. Whaido you think wes in the plastic bag o1 the end of Hhe
actwiy?

1. Bmad on your chasrvations, do you fhink the respiratory
system i part of the excrelory system? Explain

e S—— e

&4 LAB Manager

About the Photo A Sweaty Job? The magnified ridges on the | abs can be found in the Student Resource Handbook and the
fingertip in the photo illustrate the role of skin in the excretory  Activity Lab Workbook.

system. The sweat glands, which are small circular openings

along the ridges, are difficult to see. Sweat glands are found

almost everywhere on the skin. Although the main purpose of @Essenﬂal Questions

perspiration is to cool the body and help maintain the body’s After this lesson, students should understand the Essential
temperature, it also contains waste products, such as salt and Questions and be able to answer them. Have students write
urea, from cellular activities. each question In thelr Interactive notebooks. Revisit each

Guiding Questions question as you cover its relevant content.

o you think a person's sweat glands Explain tha! sweat may not be noliceable .
can make sweal without a person  unless @ ot of it Is being produced. Other 'U'l;;‘ Vocabl-llal'y

belng aware of It? organs of the excretory system are olso (8 Be a Word Detective
working without a persan being aware ) )
of them. 1. Write the words excrete, excretion, and excretory on chart
paper or the board. Add descriptions as students answer the
D Why does persplration, or any Ta rid the body of waste products questions.

terlal, | body?
. il 2. Have students look up the words in a dictionary. Ask: What

€ wnat other organs are involved In Students might mention the lungs, the part of speech Is each word? What does each word mean?
removing wastes from the body?  large iniestine, the kidneys, or ofher Answers will vary depending on the dictionary. Sample
organs of the urinary system. answer: Excrete is a verb that means "to discharge waste

matter from the body.” Excretion is a noun that means “the
waste matter that is discharged from the body.” Excretory is
an adjective that means “involved in or used in excretion.”

Uncorrected first proof - for traini
230 Chapter 6 v pr or training purposes only

Scanned by CamScanner



. Engage | Explore | Explain  Elaborate  Evaluate
3. Ask: Why do you think the excretory system is made up of
more than one body system? Answers may vary. Sample Teacher Not
answer: Different systems excrete different wastes. eacuer Noies
4, Have students write all the lesson's vocabulary in their

Science Journals. Remind them to write the definition after
each word as they read the lesson.

ExploreActivity

What happens when you
breathe out?

Prep: 5 min Class: 10 min

Purpose
To see if anything leaves your body with your breath.

Materials
Student: one plastic sandwich bag

Before You Begin

Review how and what the body takes in and how it is used.

Ask: Does the body use all of what it takes in? What happens to
the waste? Toik about substances the body gives off (such as
perspiration).

Guide the Investigation .
» Read and check students’ lab safety forms. ”

« A\ Do not allow students to cover their noses with'
1o see how fast or how many times they can dg ti}i
they may hyperventilate.

2018
. & Make sure students breathe out Into the bag, never In. Have
them briefly hold their breath before breathing into the bag.

« Make sure they exhale Into the bag four times, that they do not
seal the bag, and that they allow some air to escape.

« The plastic bag should look cloudy and moist after students
have blown into it.

Think About This

Students may not know the answers to all questions. Encourage
them to hypothesize.

1. Yes, the sides of the bag had condensation on them.
2. The bag contained water that was removed from the lungs as
students exhaled.

3. Key Concept Yes, the respiratory system is part of the
excretory system because it removes carbon dioxide and water
from the body.
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Use Vocabulary Imterpret Graphics
1. Define the word mephron in your own 70 Identity the
words funereon of the
highlighted
pertivn af the
dlagram tn
the right.

2. Distingulsh between weter and wreilirg

The extremnry syshes The remtemsony The drpme of the wil
B L] TR W a0 of e Ty GEIOTE GOCETS,
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W e prucry we ke 3 e prum——
b T aeeet of  gaswssep 4 pute=
o Muis i e e 2. Use tie term bladdr in 2 sentence B Organive Infoemmation Copy and 1l (o

the table below with details aboiit each

w organ of the urnary system,
‘Cergan Gructure and Funcsan

R ——— —_—

e

[ 1 wmee soe me marmmeniny sgaren om0 Und 1 Key C
& The kidnews fiber wastes from the

A blosd C. lungs
8. maewing 0. skin

l &, Construct 3 diagram of ihe urinery Gritical Thinking

2 b il M TS OF T PLCTERSE ATV wa WS then ™ avetem showing the production and 2, Hypaothesize Wha might happen if
flmw o urine did not go throtgh 4 second
filtraeinn?

6. Distinguish etwset) L pxometony

fumrwetioms of the respizatery system and

the integumeniary mtem, 10, Evaluate 1he role af U hypothalims
in malotalinieg the Jevel of fluld i the
bnidy

3. How 0OE3 TIT DETEETY EFEET (FETECT W0 Sy (ose T

[} SRR TSN T P

Lessam 8.5 Digeainr ass Eacvetmey X8

Visual Summary Interpret Graphics

Concepts and terms are easier to remember when they are 7. Wastes are being filtered from the blood. DOK 2

associated with an image. Ask: Which Key Concept does each

relate to? 8.DOK 1

Use Vocabulary
Kidney bean-shaped organ that filters wastes from blood

1. Ansfwers will vary. Possible answer: A nepr!ron is a network of Ureters tubes through which wine leaves the kidneys
capillaries and small tubes that filter blood in the kidneys. DOK 1 - . -
Biadder muscular sac that holds urine until the urine is excretexl

2. Ureters are tubes that C°""9CF the l_{jclneys to the bladder. The Urethra tube through which urine leaves the bladder
urethra is the tube through which urine leaves the bladder. DOK 2
3. Answers will vary. Possible answer: The bladder is like a balloo€ritical Thlnklng

that e;tpands and contracts as urine is stored and excreted. 9. Too much water would be excreted and nutrients would be
Dok lost. This could lead to dehydration and nutrient deficiency.

Understand Key Concepts -
4. A. blood DOK 1 10. The hypothalamus controls hormones that cause the
s kidneys to absorb or retain water. If this function was not
5. Diagrams should show production of urine in the kidney. Urine  working properly, the body might have too much or too little
moves from the kidney to the ureter, to the bladder, to the fluicl. DOK 3

urethra, and out of the body. DOK 2

6. The excretory function of the respiratory system Is to eliminate
carbon dioxide and water during breathing. The excretory
function of the integumentary system is to eliminate water and
salts during perspiration. DOK 2
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Study Strategy: Bulleted Lists

Students often complete a reading without realizing they failed to

understand it. Self-assessment helps students practice metacognition,

increasing their awareness of their understanding.

1. Have students write a question from each lesson heading. For
example, the question for Lesson 1 could be What is nutrition?

2. Students should reread each lesson to create a bulleted [ist below
the lesson question. For example:

What i rudritin?

* Prolewe profect aﬂmmi dicence, olay agpak. bebween colle, proade support o coll,
spoed up chomical reaclons

* Carbolyydrales. bod majer e of evergy

* Fale. wajor part of cell membraves, belp meulale aganet cold lomperatums

3. You may want to have students work individually or in small grou
complete their bulleted lists.
4. An alternative approach would be to divide the class into three

groups and assign each group one lesson, Groups can then share
bulleted lists for the other lessons.

ps to

Study Strategy: Categorizing
Ask students to put vocabulary words Into categories. Placing vocabulary
words into categories promotes understanding.

1. Have students use plain paper to create the following chart.

Nedtrewds My Loy Parts Py Wit My
Body Lses fo Ueed In Procesees Body
Slay Healfly Provess Food Produces

2. Have students work individually to place the vocabulary words frzm
each lesson into the chart. Ask: In which column would you place
the word protein? Where would you place esophagus? Have
students continue Independently.

3. Have students meet in small groups to compare their charts and
discuss why they chose to place words in particular columns.
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Use Vocabulary M
calories

carbohydrates

peristalsis
digestion

ureter
bladder
Understand Key Concepts

7 8 9 proteins, carbohydrates, vitamins

o o b W KN =

10 chemical digestion
1 villi
12 excretory system

13 nephrons
14 bladder
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Undetstand Key Concepts
L What e protein sude of 7
A Eming sy
B mineah
€ wmigams
B, vitamin
1 Which wauld be contidesad a grain?
A blsck boas
B browes nee
€ anola B
D, bean eScken

3 Whist i e s soamts of snengy fof yous

A cibobydales
B mnesk

C. poem
0w

4. ook st the disgram bedow. Whers does most
absoeniion of Ut aoon?

onmpE
o0me

B Whant is the comect ondes for bow food I
prokesed in he dgestive wystem?

A sbsorpbon, deyeshon, ngestion
#liFrariie

elicrriatior, engailu atsor st

B
chggerstann
€ ngesion stnompion, dgestion
slirmnstor
[+ gerston, digeston, atisention
whirrerator
A3  Crmntes 8 rview

6 Wt organ 16 shown below?

i bladder
hypothatamus

. idiney
. ureter

on @ e

T What organ proguces o substanos that
neuttaiizes scld from the skamach?
A, esopfmgus
B gallblagder
€ s
0. pancress
B What Yluid produced in the mooth contsirs
digestive srymas?
A bile
B. tlocd
€. chymn
0. wiliva
8 Carbon diowide s alminated by which by
Tystemy
A digestive systern
B inlEgumentay system
C. respirataly sytem
0. urinary wyitem
10. What s produiced by e urirany systern?
A Blood
B oo
€. purnpeaiion
0. ufine

s o . Pty T g 2 g B

. The bladde: s ol sl (o wich abpeed™ t

A 1 bollooe

B atube

€. alodded papm
B. atigd contalai

Understand Key Concepts

1. A. amino acids
2. B. brown rice

3. A. carbohydrates
4. C. small intestine

5. D. ingestion, digestion, absorption, elimination

6. C. kidney

7. D. pancreas

8. D. saliva

9. C. respiratory system
10. D. urine

M. A. aballoon

42 Chapter 6
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Critical Thinking

Critical Thinking
12. Distingulsh betwean ninerals and viimin

‘ B, Cradte & comenestial 10 mcou I
f pope 1 ot 3 Mealtthd amownd fron
wach tood group nclude a seiting .:|r|||

1 @ il T £
13, Hypathsize wiy o chid might have different b S YO e

nuttitional heods than an sdult over the spo |
of 60 -

. Select Study the nutnent informatian below T
Sadec! the sriavhk that wold be o bethe:
chalce o partof 3 healthhl Mestyle Ezplain
your cheacn

20. Seve evamples of how Bhe dgestive system
and exceiony sysiem help to maintsin
homeotiss

A1 What i the hmction of the small intestine?

=]
Calpries 150 o
Calories fiom fat (1] 5
Tots fal {oi T 1
Saturates {51 (g 1 ]
Soam fim) 35 oz o)
Totel cachohydrate |g 2 4
Sugan 3 [+]
Protsin 3 Z

5. Diffeventiaie Suppove your teacher showed m
you & am ol a small intesties and a Use Percentages

dhizgram of @ lwgs Intestine. How might you

giEtngush betwesn thamT Lise the indile heiow t0 opuner Queshions
Hypothesize How might digastion be

mffected if o person wwallowed his or hes

food withou! livst chimving 17

Siors b [
7. Critigue the fullowing slalement. *Bacturls Eeer £
are harmiul and should not be o the Lege Estetine 24

digendive wystem”
22 Whal perzertage of e total digestivel
e dor tnod spend in the stomach)

m ine excrebons of the winary
wyutem and the digestive system Z1 What parrentans of the 11al dinertie
tim g‘i 'Wd?w-nm i the |arge
M mbeitre?
‘I"! 24 Wit percentage of the total digestive

tirm deors o speng! in the stomach
and the smnd meshng oo

-k

et & Rrven aaa

12. Vitamins aid in growth, regulate body functions, and prevent
some diseases. Minerals are elements that regulate many
chemical reactions in the body.

13. Answers will vary. A child is still growing, while an adult over
60 has stopped growing. Young children require diets that are
higher in fat, while an aduit may need a diet rich in calcium
to support bone heaith. Also, their activity levels are likely
different.

14. Baked tortilla chips would be a better choice. They have fewer
calories from fat, less saturated fat, and less sugar.

15. The small Intestine Is longer in length and smaller in diameter
than the large intestine. It Is also lined with villi.

16. Chewing breaks up food into smaller pieces. If food were not
chewed, It would take longer to digest or might not digest
completely.

17. The statement Is false because certain bacteria are needed for
digestion of food.

18. The urinary system produces urine that contains wastes from
the blood. The digestive system produces solid wastes mastly
from undigested food.
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Writing in Science
Teacher Notes
19. Answers will vary. Commercials should include the

nutrients and food groups discussed in Lesson 1. They
should alse include a setting and a dialogue.

@ The BIG Idea

| 20. Answers will vary. The digestive system provides the
nutrients other body systems need to function. The
excretory system removes potentially harmful waste

from the body.
21. The main function of the small intestine is the absorption
of nutrients,

Use Percentages
22. 1.8 percent

23. 70.6 percent
24, 29.4 percent
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Muitiple Choice Aligned with TIMSS
Study

1 Which procesi depends on enzytmes?

does ¢

a

:

c 3

D o=

© rairerts Sty i m e

2 Where does the st fbstion pocesoocemink A 2
the nepiyos dhiwer, stowe? B 3 E
A A c s §
BB D = i

cc & Whai

& @ main function of the ascretory
m?

3 Which factor does NOT rdusnce how much A  ftight dnesyes
NGy A paron reech?

A we C  pump biced
B gende D iemove wesies
C regm

D owight

344 Chussier 8 Sheewiertied Tes| Pesrtics:

T Wiheh part of e S woda Wt e ey Constructed Response Aligned with

Sy 10 el Maran heTeoti?
o i mumnn B AIMBRNY QUeATin
N cormbaa) 10w [0
€ Sypothatamus
B mecuta | aeee | e |
Eha e dlisagromn bk (0 amseey questis & Carbohydrates
Fas
Minerah
Proteing
t Vaamns
I Wiats

W0 lIn the tabls above, s s main groups of
nesriens are prowided. What is an example of
a food that contairs each nubsent?. Is
the funchon of sach nutrient in the body?

M Espiain how the mefri=ns inthe table abave
are reisted to eatng o Ealanced db

E inthe = e WORTE B SN

a1

B 2 L the bl bk 1oy comeer question 1.2

: 3 e

D 4

< Ingesticn
# Which systom worky wih e e =11

a catry mutrienty o the :elh;g:md:rn frgeatuzn

A circudatory

B exiniory Absorptan

C  iyrvphane Ellranation

D respatory 13 When & panon eats foon |h-ln-onma-|1rcu1
I pracwssan in the digestive systam. Bilafly
describe each process provided i the table
Zxrre

n. 1t 2 3 4 5 & 7 B B 10 M 12

3l 3 i 3 23 3 3 3 1 | 2
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Multiple Choice

1

A—Correct. B, C, D—Enzymes are not part of the elimination
of solid or liquid wastes from the body. Mechanical digestion
Is the breakdown of food into smaller pieces by chewing.
Respiration involves breathing in and out through the lungs.
DOK 2

A—Correct. B, C, D—During the first filtration, water, sugar,
wastes, and salt pass from the glomerulus into small tubes,
Other structures take part in the second filtration and
collection of urine. DOK 2

C—Correct. A, B, D—The types and amounts of energy
people need depend on factors such as thelr gender, age,
and weight. DOK 1

A—Correct. B, C, D—Chemical digestion begins In the mouth
and is continued in the stomach and small intestine. No
digestion takes place in the large intestine. DOK 2

C—Correct. A, B, D—AIll other organs are used for processing
food or moving it along. DOK 2

D—Correct. A, B, C—Disease is fought mainly by the
lymphatic and immune systems. Limbs are moved when
muscles in the muscular system pull on the bones of the
skeletal system. The heart pumps blood, DOK 1

C—Correct. A, B, D—The hypothalamus produces a hormone
that causes tubules in the kidneys to absorb more water. The
cerebellum controls balance and coordination. The cerebrum
processes language, learning, memory, and voluntary muscle
movement. The medulla controls blood pressure and
breathing and heart rates. DOK 1

A—Correct. B, C, D—When the kidney (1) filters blood as it
passes through, it produces urine. Ureters carry urine to the
bladder where it Is stored until it leaves the body through the
urethra. DOK 2

A—Correct, B, C, D—0Organs that are part of the excretory
system carries away the body’s wastes. The lymphatic system
works to fight disease and keep tissue fluid balanced. The
respiratory system supplies oxygen but also has an excretory
function as it carries away carbon dioxide. DOK 2
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L

Constructed Response

10

12

Carbohydrates rice, wheat, corn, potato

Fats olive oil, avocado

Minerals vegelables, whole grains, milk, meat
Proteins fish, beans, beef, chicken

Vitamins oranges, broccoli

Water water, juices

Carbohydrates are the body's major source of energy. Proteins
are in all cells and speed up chemical reactions. Fats provide
energy, help absorb vitamins, and form cell membranes. Body
fat provides insulation against cold temperatures. Vitamins
promote growth, regulate body functions, and prevenl some
diseases. Minerals help build parts of the body, such as bones
and teeth, and regulate many chemical reactions. Water makes
up most of blood, is needed for chemical reactions and
transports wastes and other materials. DOK 2, 3

Answers will vary. Possible answer:. A healthful diet includes
carbohydrates, fats, minerals, proteins, vitamins, and water. Your
body needs each type of nutrient because each performs a
unique function. To get each type of nutrient, you have to eat a
balanced diet. DOK 1

Answers will vary. Possible answers:

DOK 3

Uncaorrected first proof - for training purposes only
® On Level @ Approaching Level@l Beyond Level

Answer Key

Question Answer

A

W N o | | (e ke | =
EIO|IOMO|=|MD (3=

A

—
=]

See extended answel.

-
=

See extended answef.

—
%]

See extended answey.
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What changes take place
in the body during
exercise?

Body systems, Inchuding the resplratory and circulalay systems,
function ingethet tn mee! the demands of mercise and o maintain
homeostesis Fot sxample, red blood celly cireuima thraug haut the
body 1o delivet oxyoEn 1o cells, where itis used B help procuce the

7.1 cCirculatory System

+ What F= e man funceoms of the ooy
wyszm?

. m?&iﬂmMile”H!m

LERRCH

- What aee the and ik
e mascy pomnponents of the biood T

7.2 Respiratory System
- Whiat 5 e Giflerevies Detween Fiared g
exiernal 1zsprrton?
» What =5 the path of e 2 Meoog e respeEiery
wystem?

» What charges occw n the body denng
breateng®

=nengy required lor enercise. In this lsb, you wil irvestigate how body
sysier= responses lo exercise might be related to each olher.

—_ light exexise _____  heavy exercise

DOxygen Water
Vinamins Lipids
Calcium —  Corotenaids

Expizm your perception. Which rule o) logic yeu adopied to determine
how licely crgan system’ responses am related with bordy exerciming?
How does your dist help you?

Breathing movemenis Carbon Dioxide

Chayster 7 Corssatiry snil Mewsrstary Systers. 387

@The BIG Idea

Guiding Questions

Why do you think It Is important to

Conc ept Map Have students make a concept map showing the malntain these systems?

These systems provide moterials or
processes needed to sustain life.

relationships among the circulatory, respiratory, and excretory
systems, including the major compeonents of each system.

Sample concepl map:

blooa heart iungs mnc hiples
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o mherastive srbe et .-h 20 - ES.IIJ
x pa blood pressure. Refer 1o a bloo

components of
blood?

4. Taket y bloed-pressore reading of one of your mhw

About the Photo Body systems, inciuding the respiratory and
circulatory systems, function together to meet the demands of
exercise and to maintain homeostasis. For example, red blood
cells circulate throughout the body to deliver oxygen to cells,
where it is used to help produce the energy required for exercise
In this lab, you will investigate how body system responses to
exercise might be related to each other.
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Explore Activity

What changes take place in the body
during exercise?

Est. Time 20 min

Safety Precautions

Identify the safety concerns of this lab before work begins. This lab
involves physical activity. Assign a spotter to each group to make
sure the exercising student is not in physical distress during or after
exercise,

Teaching Strategies
» Review the concept of homeostasis prior to beginning the lab.

« Do not compare fithess levels or body types of students,
Procedure
1. Identify the safety concerns on this lab before work begins.

2. Do a rhythmic exercise, such as jogging or marching in place,
for two minutes. As you exercise, note how your body
responds.

3. Make a list of the body system responses you identified as you
exercised.

Analysis

1. Create a flowchart showing how these body responses might
be related to each other. Student charts may show increased
heartbeat, increased breathing rate, and sweating.

2. Analyze how one of the body system responses on your list
helps regulate the body’s internal environment. Student answers
should indicate a plausible connection between the response
and its role in regulation. For example, an increased breathing
rate supplies the body with more oxygen and removes more
carbon dioxide than a slow breathing rate.
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Transporting Material

Content Background

Teacher FY1 Today, stents are used to open arteries narrowed by

ASK STUDENTS: How do your cells obtain nutrients and dispose ¢fisq e huild up. A stent is a small, meshlike, metal tube that acts

waste products? Blood camies important material, such as oxygen,

to cells and removes wastes, such as carbon dioxide, from the cells, Inform stu-

dents that Section 1 will heip them understand how these
transactions take place.

Guiding Questions
©® what do you recall about the regulation of an organism’s intemal
definition of homeostasis? environment o maintain conditions
needed for ife
@ What benefits do you think are derivedqomeostasis maintains stability in the
when the body maintains body and alfows the body to survive.
homeostasls? Then celis can carry out life processes.

Develop Concep ts
BLlod Al

like scaffolding once inserted into the artery. The stent is Inserted
into the body using a tiny balloon catheter that enters though a
blood vessel in the groin area or the arm. The catheter, balloon,
and stent travel through the blood vessels to the spot where the
stent is needed. Once at the correct spot, the ballocon pushes the
plague away, and the stent is put into place. The stent holds the
artery open so that blood can flow through.

Analogy Have pairs of students think of an analogy of the circulatory

system, such as a pool, a radiator heating system, or a water

and sewage treatment system. Have them draw a diagram of their anal-

ogy- A successful analogy will demonstrate a complete cycle.
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Skill Practice Differentiated Instruction
rmm

Compare and Contrast

Have students construct a three-column chart comparing and con- . :
trasting blood vessel types. Have them label the columns Arteries, :ﬂégﬁgg&gﬂ ;'gﬂ.ﬁ::tﬁg; :_:te A e
Veins, and Capillaries. Tell students to identify the structure, func- '

tion, type of blood carried, and other unique features in each row. o Teacher Toolbo R R
Student charts should be organized to allow students to easily

compare and contrast the structure and function of different blood Reading Strategy

Above Level When infroducing a chapter, connect what wil
be learned to the broader themes of science. Gifted studen

vessels, T Take Notes As students read, have them write

.is A questions about any concepts they do not understand. Ha
Critical Thinking a class discussion using these questions as a guide.
FETWY Evaluate Possible question: What is the relationship between arteries
ASK STUDENTS: Why do arteries contain smooth muscle and and capillaries?

not skeletal or cardiac muscle? Smooth muscles allow for involun-
tary control of the arteries, Skeletal muscle would be Inefficient for
maonitaring the blood flow because it is so energy consuming.
Cardiac muscle is located only in the heart.

= Caption Question Fig. 2 Matenals move across the walls of capillanes
by diffusion.
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Reading Check Veins are the largest blood vessels, but have thinner endotheliums
than arteries. The largest veins contain valves to prevent blood from flowirig backward.
Arteries are large blood vessels with thick endotheliums to withstand high blood pres-
sure. Capillaries are microscopic blood vessels with walls that are only ane cell thick.

Develop Concepts
Scaffolding Have students work in groups of four to generate
answers. ”
ASK STUDENTS: When giving blood, is an artery or vein used? SKill Practice

vein Why? the larger supply of blood In the veins, thinner walls, lessEINIFTY  Visual Literacy

pressure What color is the blood? dark red If you bleed from the Have students review Figure 4 and then diagram the heart, label-
same area, what Indicates you cut a vein? Blood flow from a cut ing each major area and denoting blood flow with arrows.

vein is steady. A cut artery will spurt blood.

Develop Concepts %%wp Cg:cepts
Clarify a Misconception ASK STUDENTS: Why is it Important for both atria to beat at

the same time and for both ventricles to contract together?

ASK STUDENTS: Where In your chest Is your heart located? 1 o ides consistent flow of blood through the heart.

What does it look like? Students might think that the heart is

located on left side and has a "heart” shape. The heart is actuall sas

lacated in the center of the chest, using mp:slernurn for prntectigfw l'ltll'lg SUPPOI't

The stronger pumping ventricle is on the left side, hence we can Y Technical Writing

feel the beat on the left side. Emphasize that the heart, while Have pairs or small groups of students write a product guide and

resembling the commonly seen heart shape, is not symmetrical. Yogare instructions for the heart. This guide should detail the heart

might want to obtain a beef heart from a butcher to show the classfunctions to someone unfamiliar with how the heart works. lliustra-
tions may be used. Sample guide should be simlilar to product

= Caption Question Fig. 3 Blood vessels that have a large diameter have a largestructions. ltems might include a diagram with labeled parts, flow

surface area from which to radiate and lose heat from the bload. This can cool theof blood, and location.

body. Blood vessels that have a narrow diameter have a smaller surface area and

cannot radiate heat from the blood and body as effectively.
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Engage  Explore = Explain | Elaborate  Evaluate

Skill Practice “
FMETEY Use Math Skills Teacher Notes

Have students calculate their heart beats per minute. First, show stu-
dents how to find their pulse on their wrist below their thumb. Have
students count the number of beats they feel in 15 seconds. Then
have students muitiply that number by 4 to calculate their heartbeats
per minute.

= Caption Question Fig. 4 The blood follows the following path:
. superior and Inferior vena cava
. right atrium
. right ventricle
. pulmonary arteries
. lungs
. pulmonary veins

7. left atrium

8. left ventricle

9. aorta
10. body

0N e W A

Content Background

Real-World Connection The implantable cardiac pacemaker was
invented in Buffalo, New York, by Wilson Greatbatch during the
late 1950s and was patented in 1962. The pacemaker uses electri-
cal signals to maintain the proper heartbeat and ig.
savings thousands of lives. Each year, 600,000 s
implanted into people. About three million peopl
pacemakers. The life expectancy of people with p
about the same as it is for people without pace : -
inserted, the pacemaker batiery is monitored fr )nd us!
ally lasts five to eight years. 2018
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Skill Practice
EAENEY Visual Literacy Have students examine Figure 7.

ASK STUDENTS: Why are red blood cells concave in shape?
This shape allows a maximum surface area for the transfer of

gases and to give them the flexibility they need to travel and fit

Writing Support
WY Creative Writing Have students imagine they are a red
blood cell and write an autobiography entitled 120 Days of Life.

Writing Support

through capiliaries.

Critical Thinking
EAEIEY Hypothesize
ASK STUDENTS: What /s the advantage of the red blood cell
not having a nucleus? A nucleus decreases the space avalilable

FETFT Technical Writing Have students write an ingredient
label for a vial of blood. Sample label: plasma (10 percent is dissolved

materials—glucose, fats, vitamins, minerals—and 90 percent Is water),
red bloed cells, white blood cells, and platelets

Reading Check Plasma transports vitamins and carries waste products away

for gas transport. Having more space leaves more room for from cells.
hemoglobin to transport axygen. A nucleus also adds cell mass. iah t white bl o i .
Tell students that this increases the heart’s workload by about :nm Question Fig.7 A high number of white blood cells might indicate an

20 percent. If every red blood cell had a nucleus, the heart would
have to work 20 percent harder,

Develop Concepts

EMGDEY Discuss

ASK STUDENTS: Have you ever bitten your lip and noticed that
your blood had a specific taste? Some will say yes. Why do you
think this Is? The iron of hemoglobin within the red blood cell is responsible
for the specific taste,
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Goling Further On the back of their Foldables, have students list Research Citation
the type of marker associated with each blood type.

Question Educational research indicates that good questioning

ik . challenges students to think beyond simple recall. As suggested on
Critical Thiﬂkl!‘lg this page, students should be asked to use higher level thinking skills
FAENEY Infer when considering the main ideas of a lesson in order to deepen their
ASK STUDENTS: Why Is it difficult to pull a gauze strip away  understanding. (Heibert et al., 1997)

from a cut? Blood clots within the gauze, making the gauze part ow i

the clot. The blood uses the gauze network much like the fibrous Wrriting Support

structure it forms on its own. WY Technical Writing Have students research and write a bro-
chure about preventing heart disease. Have students present their
DEVE|OP Concepts finished piece to the class.

FAENFY Discuss .

ASK STUDENTS: Why can people who have type O blood Formative Assessment

donate blood to people who have other types of blood? Type O Evaluation Give students two diagrams of the circulatory system
blood does not have the marker molecules that would cause with blood fiow labeled. One diagram will be labeled correctly, the
rejection in the recipient. Recently researchers have discovered other will be labeled incorrectly.

that the immune response to blood transfusions s increasingly  ASK STUDENTS: Which diagram is correct? What is Incorrect on
complicated. Type O blood is given when blood type is unknown, the other diagram? Answers should demonstrate correct under-
but type-specific blood is preferred over type O if the patient is noktanding of how blood flows through the clrculatory system,

tpe O. Remediation Provide students with an unlabeled diagram of the
circulatory system. Have them use the diagrams in the book to
label the direction of blood flow on the diagram which you have
given them.
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Checking the main ideas
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2. Creste 3 disgram of the path of blood
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1. Explain the main funcrions of the ciecy 6. Canse and Effect What would happen

Critical Thinking

if the stopmaker moeived wrong sgnak
Ao the bra!

7. Form a hypethesis about wiy eemss
hedps patntain heart healh?
MATH in Science

B, Coumt the number of your heart beat in
15 seoonds. What t the rowe of your
heart beat in g minue?

dLesson T4 Cncumtory System 389

Assessment
1. The circulatory system supplies the celis of the body with

oxygen and nutrients, and it removes wastes such as carbon

dioxide.
2. Diagrams will reflect Figures 4 and 6,

3. Arteries have a thicker endothelial wall than veins have. Veins

have valves and arteries do not.

4. For every 100 white bload cells, there would be 50,000-100,000

red blood cells,

5. Plasma is the liquid portion of the blood. Red blood cells carry
oxygen to cells and carry carbon dioxide away from cells. White
blood cells defend the body from disease. Platelets are cell
fragments that help form blood clots,

6. The heart might beat irregularly,

7. People who exercise strengthen their cardiac muscle.

B. Students should multiply their count by four to calculate their
heart rate per minute,
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I 7- Z Respiratory System Explore Activity

- Does Exercise Affect Metabolism? @)ah“m"“"m

g « What s the

Procedures
1 ldentity the salety ks of this e

0 The BIG Idea = Caption Question Fig. 10 Inhaled air has more O,; exhaled air has more CO,

R[N N Respiratory System Content Background
ASK STUDENTS: How does oxygen reach a car engine to mix
with an energy source, providing energy for the car? Possible ' .
answers ri-:rf?;r the __.1”'?',\{.:'.'\.& L.s_:[;__,”i{, or in the fuel In .;IU:”__? daily, and the body has protective reflexes, such as coughing and
SAY ‘rc; sﬁ‘uhén%é Powerfnj " cﬁ} tokes nxygen a-;r_d fuel. You"2€ZiNG, to fight them. Both involve a temporary period of apnea,

body also requires oxygen and fuel for cellular respiration which is a period when respiration is suspended. Sneezing Is trig-
’ gered by the irritation of the nasal cavity wall, while coughing Is

triggered by irritation of the larynx, trachea, or bronchi. The air
forced out of the larynx during a sneeze can travel up to 160 km/h,
carrying mucus, foreign particles, and the irritant out of the respi-
ratory tract.

Real-World Connection Irritants enter the respiratory system

Rea ding Strategy

BL| O

Monitor Comprehension Help students practice monitoring their
comprehension as they read. As they read the text on this page,
remind them to slow down and make note of any concepts that they The lab at the end of the chapter can
do not understand. Help them practice the habits of rereading or be used at this point in the lesson
reviewing to clarify what Is unclear

Guiding Questions GREEN |

m How would the two processes of Breathing and respiration rates would
respiration be affected if you were  incregse
running a 400-m race?

& what I you were sleeping? They would siow down . 5

€™ waiking to school? They would increase
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Critical Thinking

FMEGTFT Hypothesize

ASK STUDENTS: What role does mucus play when you have

a cold? Mucus is the body’s first line of defense against foreign
particles. Often, more mucus is developed during a cold in an
attempt to rid the body of the invaders in the respiratory system.

Develop Concepts

Clarify a Misconception

ASK STUDENTS: When you get a cold, can you visit the doctor
and obtain medication to cure the cold? Some students might say
yes. Colds are a respiratory infection caused by viruses, not by bac-
teria. Medication does not exist to cure the cold but medication can
be used to treat its symptoms. Antibiotics are often prescribed to
fight secondary bacterial infections resuiting from the cold. Overuse
and unnecessary use of antibiotics might lead to resistant strains of
bacteria.

= Caption Question Fig. 1 Air travels into the body through the mouth and
nose, past the pharynx, down the trachea, down the branchi, through the
bronchioles, and into the alveoli.

Demonstration

® € Circulation and Respiration Use a fish lank, waler,
and an aquarium pump with a filter to demonstrate how a
circulatory system and respiratory system work together. Fil
the aquarium with water and hook up the filter/pump syster
Turn the pump on and have the water pass through the filtef
ASK STUDENTS: Where are the gases being exchanged?
The gases are exchanged as the water passes over the edge
back into the aquarium. Point out that the filter acts like cilia
the respiratory tract, the water acts similar to the blood, anc
the pump acts like the heart. Est. time: 10 min
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Respiratory System
The Importance of Respiration

Yeorar bexch's culls requine cxvpmn. Recall thar ocygen and
ghicose are wved by cell o produce energyrich ATP maecules
needed to mainiain cellular metabolom This proces 5 called
celinl respiration. [n sdditine o releming ererpy celhile
respirtion relezses carbon dicede and waier

Breathing and respiration

The mspizaory swscem s celiube resparaon by supply
g coxypen o body cedls and remewving carbon dicide wasie
Froam cefls. The mspintoy sysiem can be divided i
processss byt hivsg amd respiranion. Firz, air muse e
body through ltwathing Bresshisg (s the mechankcs] mewenen
ol air o and an of your lungs. seges 8 ilustraws sir being
relemed from the kngy o the 2t Seoond, pases are exchanged
n the bady Bxievmnsd respirstion i 1he sxchange of paes
between the stmosphere and the blood, which oorun in the
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Breathing

The brain directs the rawe of breshing by responding 1o
invermal stimuli that indicate hw nmuch oxygen the body needs
When the concemimation of carbon dioxide in the hlood is high,
the breathing rate increzses because cells need more oxveen

Inbalations ts the act of takimg air imio the liengs. Diiring inhals
tioin an shewn is migure & the diapheagm contracts. This cnises
the chest cavity w expand as the disphagm moves dmen allow
ing air o move i the Jungs, Paring exhalaon, the diaphragm
relaxes 2] wetcerns 1o s nonmal resting postion. This rediioes the
wew ool the chest cavity as the diaplirggm moves up Alr narally
hown out fromm the greater prossuse of the lungs. Follow egus o
lexm how cirvubzion and respiration woek together o supply the
rwdad ooygen and to gn nd of carbon diode
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Assess Content Development Assess how understanding has developed when
students revisit the Launch Lab analysis questions.

Skill Practice

TELL STUDENTS: Create a list of events that take place when a
force “knocks the air out of you.” Force hits the abdominal region,
forcing the diaphragm up, which In turn compresses the lungs and
releases the air inside the lungs.

= Caption Question Fig. 13 Air flows from areas of greater to lesser pressure during
inhalation and exhalation.

Chapter 7
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Purpose

Students will understand organisms accommodate the need for
obtaining, transforming, and transporting the matter and energy
used to sustain the organism.

Skill Practice

N Visual Literacy Have students review the figure on
this page examining the gases exchanged within the lungs.
ASK STUDENTS: What part of the figure Is responsible for gas

Ench tinnchi femnches ool inde

Crtusm breatteng neduces carban

e =T e sl fve cofed Brmachioies

=
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Writing Support

[BL] oU Al

Narrative Writing

SAY TO STUDENTS: Suppose you are an oxygen molecule traveling
into @ human body. Write a narrative describing what you see and
what is happening to you as you travel to the alveoll. Then write a
sentence describing each stage. A possible narrative may include the
following chain of events: An oxygen molecule might pass into the
nose, passing cilla and mucus, through the trachea, passing dust and
other foreign particles inta the bronchi, to a bronchiole, to an alveolus,

exchange In the respiratory and circulatory systems? alveoll, capillarand into a red blood cell

les, and blood Are they simflar? Yes, both alveoll and capillaries con-

tain one thin layer of tissue. What Is the mechanism for gas
exchange? diffusion

Research Citation

Formative Assessment Educational research indicates that
assessment should be ongoing, strategic, and purpoeseful. The
resuits can then benefit students by allowing the teacher to adapt
curriculum and instruction to meet individual needs. (Bredekamp
and Copple, 1997)
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Understand Main Ideas Think Critically

1. identify ihe ruin fieciion of the 7. Hypothesize 2 shvenage of heating
reEpirtony sl sl meisturizing v belors it machss

2 Distinguish becween imterral s thee abves
extemal reapiTatin MATH in Science

3. Bequence the path of 2ir froem the moal B The wesl sofice sres of the shveoll
passages 10 the bloodsresm tissue in your lungs b ppreEstely

70 ' This i more than 40 times the
wiriace arex of the din Whai i the
wibrisce ared of your shin’

4. Describe the mechanics of inhalsen
and exhaloriom

5. Infer how the respitatory system wottld
compersate for 3 caculatony disonder

6. Describe three divorders of the

FESpratnry syslem
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e Cragier T

beswan 73 Respesdory Sesien 309

Writing Support Assessment

FAETEY Informal Writing Have students work in groups of four 1. to provide oxygen to the body and to remove carbon dioxide

to research, write, and produce a public service announcement 3 nteral respiration is the exchange of gases between the blood
(PSA) about a respiratory disease. The PSA should include the name zpg the body’s cells; external respiration is the exchange of

of the disease, symptoms, causes, possible cures, and how to pre-  gases between the atmosphere and the blood,

vent it. If time permits, have students act out their commercials in : ,
front of class. 3. Air travels in through the nose, past the pharynx, down the

trachea, down the bronchi, through the bronchioles, and into
the alveoll where oxygen from the air passes through caplllaries

Formative Assessment to the bloodstream.

Evaluation Have students examine a diagram of the lungs and 4. When the diaphragm contracts, the chest cavity expands, the
describe the exchange of oxygen and carbon dioxide in the lungs.  diaphragm moves down, and air is pulled into the lungs. When
Oxygen fiows into the lungs to individual sacs called alveoli, in which  the diaphragm rises and the chest cavity shrinks, air is pushed
oxygen and carbon dioxide are exchanged with the capillaries ofthe  out of the lungs.

circulatory system. 5. Sample answer: The respiratory system might have to work
Remedlatlon Have students work in pairs to write a skit about how harder to compensate for a circulatory disorder.

the body obtains oxygen and removes carbon dicxide using their 6. Student answers should include information from Table 2.
books as a reference. If time permits, have students present their

skits to the class. Each individual could play multiple roles to demor#- Warm, moist air helps keep the lining of the alveoll moist and
strate the parts and processes of the respiratory system. able to diffuse gases.

8. The surface area of the skin is approximately 1.75 mZ
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Est. Time 90 min

Content Background
Information can be effectively
presented using a variety of
formats, including posters,

F¥RUBRIC Presentation Evaluation Rubric: Rate each category
according to the following scale: excellern—9-10 points; very good—7-8

pamphlets, and multimedia
presentations.

Safety Precaution Discuss the safety concerns of this lab befors
work begins.

Teaching Strategy Students may need help narrowing the scop
of information in their presentations.

Alternative Teaching Demo

Students could examine prepared pamphlets, videos, and posleihe presentation conveys the

from a variety of health organizations and evaluate their effectiv

ness in communicating information using the rubric provided,

points; good—5-6 points; satisfactory-3-4 points; poor—1-2 points;

and umsatisfactory -0 points.
I Points Audiefice
Categories Possible Self-Assessmefit  Member

Assessment

The presemation fiows well from one topic 10

to another and is easy to follow.

The presentation includes diagrams and 10

hotographs thal provide visual interest

The presentation pravides information

about the importance of making positive 10

health choices

interconnected nature of body systems 0

Information in the presentation is helpful to

someone who is trying to establish and/gr 10

follow a heaithy lifestyle

Analyze and Conclude

1=5. Answers will vary based on presentations. Students’ presentations should

demonstrate solid research skills and original work. should be well organized

and accessible to the target audience. The presentation rubric below may
help in your evaluations.
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Lesson 1
Vocabulary Review Tﬂaﬂhﬂ Notes

1. artery

2. platelets
3. pacemaker

Understand Main ldeas

©O PN G A
Lo O T = I <+ O o O -

"

Constructed Response

10. The atria receive blood into the heart and the ventricles
deliver blood from the heart to tissue cells outside the heart.

1. The person can receive only blood type B or type O. This is
because the person contains antibodies that react with A
markers, which can lead to blood cell clumping,

Think Critically

12. Sample answer: A heart with its two separate pumps in one Is
likely to use less energy compared to two separate pumping
organs.,

13. Type O would be the most valuable because people with all
other blood types can receive this blood type.

Lesson 2

Vocabulary Review
14. alveoli

15. internal respiration

16. bronchi

Understand Main Ideas

17. A

18. B

19.D

20.B Cilia trap foreign materials and sweep them toward the throal
! so that they do not enter the lungs. These structures line the

21. D nasal passages as well as other respiratory tubes.

22.C Think Critically

Constructed Response 25. People who breathe more deeply can more efficiently

exchange gases and ultimately transport more needed
oxygen to muscie tissue and more carbon dioxide away from
muscle tissue, thus permitting muscle tissue to work more
efficiently and effectively.
24. Mucous membranes beneath the cilia in the nasal passages 26.8

warm and moisten the air while trapping foreign materials.

23. Emphysema is a dysfunction of the alveoli. Bronchitis is an
infection of the bronchi. Asthma Is caused by an irritation that
causes the lining of the bronchi to constrict.
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Constructed Response 33. most likely Subject E because the difference between the

en content of his or her arteries and veins is the smallest
27. 180 L/24 hr = 75 Lihr e

Think Critically Standardized Test Practice

28. Questions will vary, but should refiect realistic concerns abo
urinary and reproductive health, ”'Multiple Choice

: 1 A 5. B

Summative Assessment » i
29. The respiratory and circulatory systems deliver oxygen and

nutrients. Oxygen is important for cellular respiration; nutrients 3. A 7 A

are important for energy and cell function. The excretory systemg, p g2 R

removes carbon dioxide and excess salt. Short A
30. Answers may include comparisons of arteries and veins to 0 nswer

highw ays, and red blood cells to cars. 9. When the biceps muscle contracts, the lower arm Is moved

] upward. When the triceps muscle contracts, the lower arm is

B Document-Based Questions pulled downward.

Mujcmy, R E¥S0: Homiowr Phiyainbogy: Englemeenid CHt, 12 Proréicn fiall 10. Muscles only do work when they contract. Muscies need to he

31. most likely Subject C because his or her hemoglobin content N Pairs that work against each other to create movement.
of the blood is the lowest 11. Answers can vary depending on the drug chosen.

32. most likely Subject B because the oxygen content of Subject
B's blood in the arteries is the lowest (except for Subject C,
whose low oxygen content is due to another reason)

ed first proof - for traini
272 Chapter 7 Uncorrected first pr or ng purposes only

Scanned by CamScanner




Engage Explore  Explain | Elaborate  Evaluate

12. Answers may vary.

Autonomic| Somatic
nervous nervous
system system

Typeof | Involuntary| Voluntary

response and

involuntary

Systems | Intemnal Skeletal

dffected | organs and | muscles
alands

Example | CNS sends | Brain sends
impulses to | a signal to
digestive mave leg
systemto | muscles
proceed when

with running

digestion

13. Monotreme characteristics that are reptilian: webbed feet, lay
eggs, and lower body temperature than most mammals.
Monotreme characteristics that are mammalian: hair and fur on
the body and mammary glands that provide milk to young.

14. Since myelin provides Insulation on neurons, early symptoms
would be related to the loss of control of muscles, for example,
trouble with walking, moving, picking up things.

15. Blood enters nephron units in the kidney through the renal
artery. The renal artery enters the kidney and branches into
smaller and smaller blood vessels, eventually ending in the
tiny caplliaries in the glomerulus. The walls of the capillaries
are very thin. As a result, water and substances dissolved in
the blood, and the waste product urea, pass through the
caplllary walls into the Bowman's capsule, Larger molecules
and red blood cells are too large to pass through the capillary
walls and remain in the bloodstream.

Extended Response

16. Blood from each atrium fiows into the ventricle below, and
then Is pumped either to the lungs, or to the bady. A four-
chambered heart separates oxygen-rich and oxygen-poor
blood, making It passible to pump highly oxygenated blood to
the body,

17. Both types of meristems are regions In a plant that have rapidly
dividing cells. Aplcal meristems occur at the tips of roots and
stems, These tissues cause roots and stems to grow longer,
Lateral meristems occur along roots and stems. They are
responsible for the lateral growth, or increase In diameter, of roots
and stems,

18. Inventing microscopes was an advance in technology because
the microscope Is a tool that is useful for seeing tiny objects that
are invisible to the unaided eye. The discovery of hundreds of
microscopic organisms was an advance |n science that came
from observations by many researchers using microscopes. That
advance In science could not have happened without an advance
In technology.

Essay Question

19. The involuntary responses involved with “fight or flight”
responses may seem useless today because they include pupil
dilation, decreased activity of thaestive ﬁ@em f“d faster
heart rate. In the past, these responsesy have

d ""Jd’é%fn'f - for training purposes only

et Noks

for survival when humans often were hunting for food or In
danger from predatory animals, These responses are not
typically needed by humans in today's high-stress activities,
such as having to perform in front of other people, that might
still stimulate the “fight or flight” response. Other involuntary
responses, however, include reflexes that cause a person to
pull away from a hot stove. This response is useful because
occurs much faster than a voluntary response could,
Moreover, the processes of whole organ systems such as
digestion, respiration, and circulation are controlled by
involuntary actions of the nervous system, This control Is
important so that these systems can work constantly togeths

Lesson 7.2 Respiratory System 273
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8.1 Inheritance and Traitz
-+ What i minernce?
= What is the role of gen=s in nhertance?
« Hew do emironmentsl (srtees influeneoe rEn ¥
» How do mutaiions infuence trais?

Lisrow

8.2 Adaptations in Species
- How do mutalion: cmne varabons?

» Hew does et @ welemtion ad = piaptatiom
= e T

- What Z e Wy RSSO N D SPEOET
uryve n her emonmanty?

How do inherited traits become
ada ptations?

@The BIG Idea

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

Gulding Questions

% What are some characteristics that
animals are born with and get from
their parents?

GI® what is an adaptation?

@ s an inherited trait aiways an
adaptation? Explain your answer.

274  Chapter 8

Students may suggest characteristics
such as feathers, fur, or scales; wings.
fegs, or fins; and types of intemal
organs. Point oul that these are
inherited traits.

Use this question to initiate discussion of
inhenited traits that help organisms
swvive in their environment.

No. Students might propase that an
inherited trait might have ne effect on
survival or be harmiul for survival. Even it
it is helpful, it might be o varigtion of an
Individual and not an adaptation of the
species.

Wetland Birds

Tha watland bird shown above has spacial traits that allow it to [ve
mnd fead in wetland areas. imagine all the wetisnds driad up and these

birds could no longer find fopd or shefter in the wettands. Circle what
you think best describes what would happen o these birds.

A. Most of the birds weuld not be abie to adapt to the enve
rormert and would die

_____ B Mostof the birds would be adnpted to survive in o differ-
s emvironment.

C. Some of the birgs would change thelr trails and sgapt (o
the new emvironmsnt

Explain your thinking. Desciibe what happens o an etganism when its
Environment changes drastically

Cmaphet B rmefmce o0 Sasptalinne 278

Get Ready to Read

What do you think?

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

Anticlipation Set for Lesson 1
1. Genes are made of chromosomes.

Disagree. Genes are distinct segments of DNA on a
chromosome.

2. A mutation is a permanent change in a gene.

Agree. A mutation is a permanent change in the sequence of
DNA in a gene.

3. The environment cannot affect an inherited trait.

Disagree. While the environment cannot affect an organism's
genotype, it can affect the expression of a trait controlled by
a gene,
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L4 LAB Manager

All the labs for this lesson can be found in the Student Resource
Handbook and the Activity Lab Workbook.

About the Photo Dyed Blue? Lobsters live in saltwater
environments and come in many colors, including yellow,
greenish-brown, and orange. Very rarely, a genetic mutation
produces the blue color. All lobsters turn red when placed into
hot water for cooking. This is because the red pigment in the
lobster's shell Is stable at high temperatures, unlike the other
color plgments that are present.

@ Essential Questions

After this lesson, students should understand the Essentlal
questions and be able to answer these questions. Have students
write each question In their Sclence Journals. Revisit each

Guiding Questions . !
question as you cover its relevant content.

& It a lobster's parents are brown, do
yoli think the lobster is more likely to

Uise this question to initiote o discussion

obout inherfled trails. Students may have

be brown or another color? prior knowledge that offspring inherit
some fraits, such as color, from their

parenis

€ what Is a mutation, and how might a
mutation affect traits?

Use this question o beqin a aiscussion
gboul mutations os permanent changes
in genes that con change traits in
onganisms

Uncorrected first proof
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Vocabulary

Using Word Origins

1. Write genotype and phenotype on the board or chart paper.
Circle geno and pheno. Write genea next to genotype and
phainein next to phenotype.

2. Ask: Which part of these two words Is the same? fype
Ask: What can we use to remember the difference between
these two scientific terms? the meaning of the first part of
each word; the word origin

3. Explain that genea is Greek for generation, while phainein
comes from the German language and means “to show.” An
organism’'s genotype is the entire set of genes—what has

- for training purposes only
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e i Rl Ftalry gkt

been inherited from other generations but is particular to the Teacher Notes
organism. An organism’s phenotype describes how inherited
traits are shown. So, for example, a plant’s genotype may

include a gene for tallness, but because of growing conditions,
its phenotype could be expressed as short.

ExploreActivity

What role does chance play in
inheritance?

Prep: 10 min Class: 10 min

Purpose
To observe the role of chance in combining traits.

Materials
pair of dice, each die a different color

Before You Begin

Ask students how they know, by appearance, when people are

related. Students may mention eye color, hair color, shape of face,

nose, height, and so on. Encourage students to think about

why members of the same family hawve similar, but not identical,

characteristics. .

Guide the Investigation 3 '

« Have students make a table in their Science Journi
the data. The table should have three columns,

is labeled Toss Number. The second column i
(Color of die) and the second column Die 2 (Cging

« Point out that the same set of numbers may represent different
characteristics. For example, a 2 on the red die and a 5 on the
blue die are different than a 5 on the red die and a 2 on the
blue die,

« Ask students to discuss the meaning of the colors and
numbers. Circulate to help them understand that the colors
represent the two parents. Each numbered face represents a
certain characteristic that the offspring might inherit from that
parent.

Think About This

Do not expect students to determine the correct answers. Students

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

students’ reasoning.

1. Students may or may not have gotten the same result on two
throws. This would represent two offspring inheriting the same
characteristics from the parents.

2. The greater the number of possible characteristics, the less
chance two offspring have of inheriting exactly the same
characteristics.

3. The dice model the randomness of inherited characteristics.
Because there are so many different possible combinations,
chance plays a big part in determining which characteristics any
particular offspring will inherit.
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Evaluate

Use Vocabulary Interpret Graphics
1. A distinguishing characieristie of an 7. Organize information Copy the graphic
onganien is ald arganer below and we it 1o lia e
L
2. A pem t charsie i 3 sscyierz of IJU:JIILBJJIJJI. oo, and EINA ropn simallest
DNA m 3 gene s i e
3. Distinguish betwween phenorype and m
EEmntype
Critical Thinking
8. Propose an axplanation lor wiy this
wallabey Licks normal eolorstion i
LRI
Understand Key Cancepts

4. Which w an inheried trat?
A learnng to sing

B. lowing a clow

€. having a hooked bedk

. learning a mesy trick
5. Design an experiment 10 determine the m

envimomupental ferion thar cause adult

9. The common hamster has
flaminges to fum pink b

20 chromosenes. How many
dilferem types of hamsier off
spming ooukd form?

6. Compare and contiast sexuial
reprncction and el reproducion

g e e s b T B T
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Visual Summary

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

| Juneare i

Use Vocabulary
1. trait DOK 1

2. mutation DOK 1

6. In asexual reproduction, the offspring are |dentical to a parent.
In sexual reproduction, the offspring are all different from their
parents because each receives a slightly different set of genes

from each parent. DOK 3

Interpret Graphics
7. DNA— genes» chromosoraes

Critical Thinking

8. There is a mutation In one of the genes. DOK 3

cell DOK 2

3. Phenotype is the collection of observable traits in an organism
that results from the interaction of genes and the environment. g, 20— 19. 210 = 1024 DOK 1

Genotype is the entire collection of genes in an organism’s
cells. DOK 2

Understand Key Concepts
4. C. having a hooked beak DOK 2

5. Answers will vary. Students could vary the diet of the birds or
choose other variables to test, such as temperature or nutrients
in the watzr, DOK 4
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L4 LAB Manager

About the Photo Why Blend In? Eyelash vipers vary in color, | abs can be found in the Student Resource Handbook and the
depending on where they live. These snakes can be yellow, Activity Lab Workbook.

green, red, brown, or gray. Eyelash vipers' habitats range from the

southwestern United States through the northernmost parts of

South America. In addition to their coloring, the eyelash vipers @ Essential Questions

have scales above each eye. These “eyelashes” may help them
blend in with their environments, making their eyes less
noticeable. Ask students to closely note the details of the photo
as you discuss adaptations.

Guiding Questions

€ why might you not notice the snake

when you first glance at the phote? o similar color

Use this question o launch a discussion of
the importanc e of bl
purpose of | g froe
hiding to await prey.

€W How does the snake’s adaptation
help it survive?

@ What are some other adaptations lhat Answers will wes Students may cite
help organisms survive? f

L o

mum L‘r“gr' or f‘Tg Naw some
animals sproy venom shed thefr coals
All are adaplc s for survival

Uncorrected first proof
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it blends in with the branch because i Is %
-

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

Vocabulary

Using Prior Knowledge to Understand Vocabulary

Ask students to talk about when they have used mimicry to
imitate a singer, a dancer, or someone else. Write mimic on the
board, making sure students understand that to mimic is to
“imitate.” Point out that the meaning of mimicry is a bit different
in the natural world; it is an adaptation in which one species
looks like another. Explain that in this lesson, students will learn
more about mimicry in nature and about the difference between
camouflage and mimicry.
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Food Gathering

While students recognize the need of food for survival, they
might not have carefully considered adaptations related to
acquiring food. Use the Visual Literacy below and Figure 12
to guide their understanding.

Visual Literacy: Figure 12
Students should study the photographs in Figure 12 and then
answer the following questions.

Ask: How is a condor's beak adapted to the food it eats? /ts Jong,
powerful beak is used to tear the flesh of the carcasses.

Movement
Use the Guiding Questions to help students understand
adaptations that help species move.

Gulding Questions

@™ what are five adaptations that help
species move?

legs, wings, fiippers, fins, and tails

@ How are adaptations related to
movement alike for animals and
plants?

These adoptations enable animals and
plants to obtain what they nead for
survival.

@ Suppose a fish's fins were damaged | Use this question to launch a discussion
during an attack by a predator. What regarding the imparfance of mavement to

Ask: How is a woodpecker's beak adapted to the food It eats? /ts Jong, would be the effect on movement for o fish. Students should discuss survival

thin beak helps it hammer into tree bark to find insects.

Ask: How is a parrot’s beak adapted to the food it eats? /ts strong beak

is shaped for cracking open nuts and seeds.

the fish? Is5ues gs they recagnize that If the fins

are badly demaged, the fish will not be
able to move—or will not be able to
control direction of movement.

Visual Summary

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

g
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Critical Thinking

9. Bvaluate the role of the sivaromment in
natufal selectson

ur d Key €

& A nonpoisonous butterily has colorarion
aned markings similar to & podsonoks
buttertly. This sn example of

A cammuflage

B. mimicry

C. behrvionl adaptaveom
0. fmetiorad sdapraten

E. Compars and contrast mutumnl selectjon
and selective breeding

10, Assess the role of munations m
sdapmations.
6. Explain how two species mRgn UgEer
acapiive chunges in each other

I CraserE

leassm B Lunptetisrm b Speces 39

Use Vocabulary
1. variations. variations DOK 1

2. Answers will vary but should convey that natural selection is the
pracess by which variations that help organisms survive and
reproduce more become common in a population, DOK 2

3. In camoufiage, a species looks like something In its environment,

Critical Thinking

usually nonliving. In mimicry, one species resembles another
species. Usually this calls attention to the species. DOK 2

Interpret Graphics

7. This is an example of camouflage. Because the insect is hard to

see against its background, it avoids being eaten and survives
longer in its environment. DOK 1

8. Answers will vary but should be traits common to a species,

not an individual. DOK 2

9. The environment plays a critical role |n natural selection. Only

Understand Key Concepts
4, B mimicry DOK 1

the variations that help an organism survive in its environment
will be selected. These varlations will then be passed to
offspring. DOK 3

5. Natural selection is a naturally-occurring process in which variationg, vt mutations, there would be no variations in individuals.

that help an organism survive are passed to offspring. Selective
breeding is similar except people—not nature or the environment—
select variations that are passed to offspring. DOK 2

6. Answers will vary but might include two species that are known
to be predator and prey, such as a fox and a rabbit. As the
environment selects variations that make the fox faster, similar
variations In the rabbit are selected to make the rabbit faster. If
the predator didn’t get faster, the environment would not be as
likely to select variations to make the prey faster. There is more
chance that a variation will be passed 1o offspring if It increases

survival, DOK 3

If there were no variations, the environment would have
nothing to “select.” Therefore, mutations help erganisms—and
their offspring and the offspring’s offspring, and so on—adapt
to changes in their environments. DOK 4
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Study Strategy: Questions and Answers | Study Strategy: In Your Own Words
Self-assessment helps students practice metacognition, increasing theiAsk students to work in pairs to write vocabulary definitions in their awn
awareness of their understanding. words. Connecting vocabulary words to students’ own language
1. Ask students to create a chart similar to the one below. promotes understanding more effectively than memorizing.
2. Have students list the Key Concept questions in the first column, thdir Have students create a two-column table like the one below in their
answer in the second column, and their self-assessment in the third ~ Science Journals.
column. Example: 2. Have them write the vocabulary words in the Study Guide in the |ft
column,
o 3. Ask students ta review the definition of each word in the chapter.
L&‘::‘n"ic Wy foiors My '5‘“] 4. Then have students use their own words to write a definition for each
What s b o | bft h“’m“'“m‘ d po r;cr::talﬁnryg'juord. including any notes that will help them remembér
inkerilance? of inkenled laite the lraile: from geveration Example:
froe parends 1o offspring o genevation, bt f means ’
fhe same lhing as passang e
frals from parents lo Vocalulary My Defmilon
ollepring, | underslard Word
the congepl frant Alral 1 a characlendle fhal an organam
baz Inrenied il are paszed on from
parenls b &f?&pm_e} fequied lrails are
not passed on fo ofepring

Uncorrected first proof - for training purposes only
296 Chapter 8

Scanned by CamScanner



| Engage | Explore | Elaborate Evaluate

| S—-— o _mn e fwpa a

Use Vocabulary
variations

trait

genotype
phenotype
camouflage
selective breeding
mimicry

Link Vocabulary and Key Concepts

8 variations

SN o R W N -

9 mutations

10 camouflage

M mimicry

12 natural selection
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Understand Key Concepts

1

~N o b WN

C. Offspring are identical to the parent in asexual
reproduction.

B. mutations

D. variatiom—> selectior—> adaptation
C. a skunk spraying a predator

A. meiosis

A. scars

Critical Thinking

9

10

D. The butterfly's shape Is the result of the environment

selecting varialions over many generations.
B. variations

12

Answers will vary but should reflect the conditions of the lake. |
The organism may have dark coloration, move quickly, and
feed on plants.

Mutations can lead to variations in individuals within a
population. Some variations might give an organism an
advantage In a particular environment.

A mutation is a permanent change to a gene. A variation is a
difference in inherited traits among individual members of a
species. An adaptation is a trait that helps a species survive in
its environment. Varlation within a species occurs because of
mutations In genes. Variations can lead to adaptations if the
variation enables individuals to survive and reproduce.

behavioral; functional; behavioral; structural, behavioral

The plants might be eaten to extinction. If some plants have a
variation that enables them to grow taller, they might survive
and reproduce. Eventually, most or all of the surviving plants
would be taller.
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| Engage | Explore | Explain = Elaborate Evaluate

"

14 Answers will vary but should describe a hypothesis and
the variables being tested in the experiment. Sample Teacher Notes
answer: Change the environmental variable (number of
hours of daylight) and see if the trait (biorhythm)
responds,

15 The seal on the left has a mutation in which pigment is
not produced so its fur is white.

Writing in Science

16 Answers will vary. Students might include the idea that
dogs that were tame received food or shelter from
humans that enabled them to survive and reproduce
more successfully than those that were not. Differences
in types of dogs might have been selectively bred into
many dogs. Others would have adapted, over time, to
the type of environment that they were living in.

17 Answers will vary depending on the organisms stude _ -
choose, _ﬁﬂ_lﬁ'.)—_

18 The juvenile goat has white fus, strong legs. and hoo
for climbing like its mother. It might be larger or small
than its mother, once it is fully grown. it might have
more fur or stronger legs. Variations in individuals might
help them survive and reproduce more successfully
than those that do not have the variations. Since
variations are caused by mutations in genes, they are .
inherited, or passed from one generation to the next.
As more individuals In a population Inherit the variatiof,
it becomes an adaptation. An adaptation is a trait that
helps a species survive in its envirenment.

The BIG Idea a ,.r..'—:a"

Math Skills

Use Probability
19 4056
20 8,400,000
21 512
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