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CHAPTER 8
«USING ENERGY
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How is sound produced? ==

Have you ever noticed the sound from a low-fiyin
et rattling the dishes in the kitchen? Perhaps you've
noticed something simitar when someone ploys o ster
system too loudly. What couses objects to shake when
there are loud sounds nearby?

Regions of aie
thet have many

e

partcles are colled
A. rarefactions
B. vibrations
C. compréssions
When an Qb',i‘(.l mokes sound, it vibrotes back and
forth The vibrations of ¢ drum Oliemﬂlely squeeze qir
porticles and then spn‘:ad them out. This creates regons
of ai that have many particles, colled compressions
{kum«PRE«shunz), ond regions of alr that have: few
porticles, colled rarefactions (rer.uh-FAK.shunz). The
compressions and rarefactions move through the air,
carrying sound energy. Each region of the airis only
moved back and forth.

D. energy

g

Sound waves vibrate
in the same direction
that they travel.

N L. oL
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The density of the
air con be shown
as a series of

Vibrations caused by the

helicopter blades produce
foud sound waves,

A series of rorefactions ond compressions
troveling through a substance is colled o sound
wave. The substance through which the wove
trovels is colled the medium for the wave. Like oll
Woves, Sound waves cary energy. When they pass
through & medium. the medium is not permanentiy
maoved, Enerqy, however, Is permenently moved
from one ploce to onotheay,

Sound waves vibrate the medium In the some
direction thet the energy moves. They are colled
tongitudinal {lahnsjults TEWD.nul) woves. We con
elso represent sound waves os @ sedes of peaks
and dips, The peaks show the high density of air in
compressions. The dips show the low density of alr
in rarefactions. Howevey, remember that olr does
not maove up and down tike the peaks and dips.

When sound waoves hit an object, the object
starts vibrating. The object & moved by the
energy of the wave. This is how sound from o loud
cirplane of sterec ratiles dishes, You con feel the
vibrations couged by such lowd sounds.

% uick check

1. Describe the density of air in a closed room
when music is played.

How does sound travel?

Sound can travel through solids, liquids,
ond gases. In foct, sound tends to trovel
with the greatest speeds in solids and the
slowest speeds in gases. For example,
sound travels through steel ot almost 6,000 §
nvs. But sound travels through o at onty |
343 mis

These differences in the speed of seund
rasult from how far oport the porticles ore
The particies corry sounds energy, and their 88
coltisions are how sound energy travels:
In ¢ solid, the particles are close together
50 they quickly callide and move sound. In \
gases, particles are far apart. Coltisions are 3 A\
less frequent, 50 sound traveds more slowdy.

The temperature of the medium clso
offects the speed of sound. In warmes
cit, particles move foster As o result they
collide mare often and transmit sound
faster.

Con sound travel in an area without any
particlas? No, seund cannot travel without o
medium, For example, outer spoce has lew
particles, so there is no medium for sound
10 travel through. Outer spoace i8 o vescoum
(VA-kyewm), a region thet cootans few of
no particles

Sound cannot trave! through
ouder space.

Water is a good
medium for sounds
like dolphin songs.
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What is volume?

Pretend you ore in o room when
someane twms up the volume on ¢
rodio too much. Is it easy 1o hear othey
nolses? Whot makes a sound so toud?

Volume refess 1o the strength of
weakness of socund. Il you hit o drum
with force, it procduces a oud sound of
noise, but if you hit it gently, the scund it
rcduces will be lower.

o

Sound travels in oir as Q series
of compressions and rarefactions
Compressions are represented

L)u un:u whxl»- rarefactions are

Tne ompmude {AM-ph_h-te-‘-c] s
the maximum disptacement moved by
particles of the medium away from their
equilibcium position. The loudness, ot
volume, of a sound cepends on the
amplitude of the sound’s waves.

Scientists measure the volume of
sounds with decibets {dB). Sounds
above 85 decibels damage your
hearing. Wear earplugs if you are near
loud soungs!

Volume of Sounds )

Docthe! Laves Zaund o
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Read a Table ¢

Coutd the sound from a rocket engine 30 m
away Couse poin In Yow ears?

Clue: Compace the volume for the rocot
angine anc the threshold of pain

6 PANMANAAANY

small amplitude (quiet)

lorge omplitude (toud)

...,_.\—.

N e L

Cony ol

/]

Bats use echoed scund

0O locaie Eaedts.

What is echolocation?

Echoes con be useful. Bats, for
exomple, make sounds thot echw off
of their prey. The retuming echoes
tell the bat where the prey is locoted
Finding focd or other objects in this
mannes IS Known as echolocation
Whales and dolphins also use
echolocation to orlent themselves and
e find food.

Scientsts have developed o

system (.dl\t'c sonar thot works like
echolocation does for animols. Sonos

stands Y-..v( sound navigation and
ranging.” i 5 used under woter o
find objects. The sonar system sends
out sound waves thot reflect off of
objects. it then detects the reflected
sound waves. The return time ond

glirecltion of the sonar echoes are used

2 colculate the locotion of the object

Boots use sonar to find
objects under woter.

& cuick check

5. Coutd sonar work on land? Why
or why not?

Congng 0 = W i 1§t b Ly e iy hoge




New Words

* Pitch —low or high sound — low or high frequency

* Speed of sound — how fast the sound moves. Its about 300 m/s - see
the video, and the speed of light is 300 million m/s

* Loudness — how -, strong, high amplitude is the sound =
volume




Notes about sound properties

* Sound travels faster in warmer media than cooler media, because particles
in warmer media contain more energy

* To measure the speed of sound, use this formula :Speed= frequency(f) X
Wavelength (A) and it is measured in (m/s)

* Sound absorption :taking in the sound by some soft materials like (cotton,
fibers, sponge ,etc.)

* Smaller surfaces produce more waves and larger surfaces produce fewer
waves

* More than 85 dB will damage your hearing



Pitch

Low frequency = low pitch —
elephant

100 Hz

High frequency = _

sound — mouse
1400 Hz




Deci = 1 tenth
Deci dirham = 10 fils

Loudness
* Loudness is measured in -bell

* Loud sounds have higher-

* Amplitude is the - from the rest position

* Loudness depends on the distance from the source of the sound. Far
away sources are quieter

Which one is
louder?

B

Rest Position



The speed of sound

* Depends on 2 things — type of the material, and temperature

* The - is the _ —the - - of sound for -
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Longitudinal Wave :
It is particles vibrate in parallel direction

to wave motion and it has 2 parts

Lspeaker cone
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A highly idealized model of sinusoidal sound waves moving through air.
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A highly idealized model of sinusoidal sound waves moving through air.

Compression (peak) :
Particles are close to
each other

Rarefaction (dip):

Particles are far
from each other
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Sound waves physical properties

Sound period (T)
Time is consumed to perform 1 wave
Measured in (sec/wave)

Wavelength (A)

The distance between 2 consecutive
compressions or refractions
(measured in meters)

Amplitude (a) :
It the maximum extent of the
vibration from rest position
(measured in meters)

Sound frequency (f)
Number of waves are done per 1 second
(Measured in hertz or waves/sec)




Loudness Loudness
increases  decreases

——— EAVAV,

Same frequencies but
different amplitudes

Same amplitudes and
different frequencies

—I

Pitch Pitch
decreases increases




Compare the frequencies of sound with same

lo ';‘d NEeS S . sound pitch change due to Doppler effect ( Changing in frequency due to
: moving away or towards the sound source )
- No motion = No change in frequency so pitch will not change

Lower pitch sound with lower frequency
NANNNANNANNDANNANNANDT i A N\ [
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Higher pitch sound with higher frequency




L oudness

The loudness of a sound increases with the
amplitude of the sound wave.

quiet

Lower Amplitude and lower
energy

. . loud  Higher Amplitude and higher
It is measured by decibel (dB) energy




Echolocation : use echo to determine the
place of any object




1-Describe sound waves A and B from a police siren as the
police car moves forward

lower frequency, higher pitch | higher frequency, higher pitch higher frequency, higher pitch

ower frequency, lower pitch

same frequency, same pitch ‘ lower frequency, lower pitch hi

gher frequency, higher pitch

2-Drag and drop the answers to correctly label the diagram.

compression rarefaction
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low energy | high energy high energy | low energy
A quiet sound loud sound loud sound guiet sound

‘ low energy high energy D high energy low energy

low pitch high pitch high pitch low pitch

4-What causes sound? yvf\f\/\/\u

A-Sound is caused by freezing of particles of matter.
B-Sound is caused by warming of particles of vacuum.

C-Sound is caused by vibrations of particles of matter.

.—Sound is caused by squeezing of particles of matte



lm £this image., what do the labels F anmnd &G represents

A Fisthe wave's wave speed, and Gis its wavelength,

C Fisthewave's frequency, and G is fts ampl

itude.

B Fis the wave

‘ Fis the wave

ve's amplitude, and G s its wavelengtn.

e's wavelength, and G is its amplitude.

What process do dolphins use to locate objects?

. echolocation

C reflection

B compression
D rarefaction




Soundiscreated by .............c.ceel of matter
Vibrating particles

Diagonal movement

Echoes and sonar

Perpendicular movement

cow®r

2-The particles in the medium when a sound wave
travels through, move ..................... ... because
of this, they are called longitudinal waves.

Up and down

Up only

Back and forth

Down only

cown®

3-The region where the particles are spread
out is Known as ................

A. Compression
@. Rarefaction

C. Amplitude

D. Frequency

4-\What are the areas where rarefactions form
as air particles spread apart?

A. Peaks

B. Echoes

C. Vacuums

@. Dips

LT are the areas where
compressions form as air particles squeeze
together.

@. Dips

B. Peaks

6-The compressions and rarefactions of a sound
wave can also be shown as

A. Reflections and absorptions

B. Vacuums and medium

@. Peaks and dips

D. Echoes and non echoes



10-a part of a longitudinal wave in which the
particles of matter are closer together is
called...............

A. areelection

7-Which of the following is the
substance that transmits sound?
A. Rarefaction

B. Echo |

C. Compression B. an echolocation

‘ MediEm @ a compression
D. a rarefaction

8-The particles in a longitudinal wave move back and
forth, ............... to the direction in which the wave
11. what causes sound

‘mO\(Je;'and down A. sound ?s caused by fr.eezir]g of particl.es of matter
. @ sound is caused by vibrations of particles of matter
B. Perpendicular C sound is caused by squeezing of particles of matter
C. Parallel D sound is caused by warming of particles of vacuum
D. Sideways

O Travel through any types
of solid, liquid and gas.

A. Medium

B. Vacuum
@ Sound waves

D. Light waves




12-observe the picture and select the 14-when a drummer strikes a drum. the

correct option drumhead .............. moving up and down
the diagram is highlighting the part of _
the sound wave calleda ............ A. Swings
A. compression B. Reacts
@. rarefaction C. Change state
C. reflection @. Vibrates
D. echo
-~ 8
13-Why does sound travel faster in warmer air? CEEnIEEENIEEE
A. Warmer air has more particles sound wave
B. Warmer air has fewer particles 15-What is the name of the region A and B
C. Warmer air has less energy A. reflection and rarefaction
@ Warmer air has more energy B. Rarefaction and compression

@) Compression and rarefaction
D. Compression and reflection




18 e, are sound created when a

16-What is the best medium for a sound wave to travel sound wave hits a solid surface and bounces
back to the source.

through? i
9 A dips
A. Air in your classroom Compression
B. Avacuum Rarefaction

B.

_ _ C.
C. Water in a fishbowl O Echoes
. A metal door

17-Dolphins use sound waves to locate objects,

like food. What is the name of this process?
@ Echolocation

B. Compression

C. Reflection

D. Rarefaction




-

Which of the following best describes why sound cannot travel in space?

|he rays from the Sun remove the sound waves in space. The gravitational pull of the objects in space absorbs all
) | J | +

B sound.

Space is full of gases, and sound cannot travel well through - Space is a vacuum, which means it has no particles in it.

C gases.

ANANANNANNNANANNN B WWWVVAVAAVNNANANAAAANAN
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&b Vocabulary The substance through which a wave travels

s called a(n) —___Medium

0 Test Prep At what volume do sounds start damaging
hearing?
A 10 decibels @85 decibels
B 65 decibels D 150 decibels

O Test Prep An echois an example of a sound wave being
Atransmitted. @reflected.

B absorbed. D surfed.



Jse the table to answer ti

1e question.

Rocket Engine at 30 meters 180 dB
Vacuum Cleaner at 1 meter 80 dB

Conversation 60

shold of damaging hearing

A Vacuum Cleaner

‘ Rocket Engine

is 85 dB, whi

B

LA

=




You are walking home from school. You hear a bell ringing

You first hear it at 65 dB. Then, you hear it at 75 dB, and finally at 85 dB.

Why might the decibel level of the bell change?

JA The person plays the bell louder each time you hearit. B The decibel level changes depending on what the person uses to
siTike the bell.

(]
T

.) The decibel level increases the closer you get to the bell.

C The bell changes decibel levels when struck in a different pla
ach time.

I'T.'I




Think, Talk, and Write

0 Vocabulary The substonce through which o wave travels is colled

nedium
o i

9 Fact and Opinion Should you wear earplugs while using a vacuum
cleaner? Support your opinion with facts.

Fact Opinian

The sound of @ vacuum COrplugs are not necessary

cleaner is not loud enough to

aamaage your ears.

when using o vacuum cleaner,

&) Critical Thinking Is there more energy in 0 30 dB or 40 dB sound
wave? Why?

[AEre |5 n
l..“ Tall LT . | i el
e VOLLITTE Q7 O SQUNE Wy

EReragy 1t nos

\ore energy in the 40 dB sound wave becouse decibels measur

gnd the louder a sound wave is, the mor

SCETERNOERIGN  Whoat ore the properties of sound?

R R 2 : e MLH T8 Tl PR TEAL e bl b ke e s L i vkl g L
il SOUNG WOVe 1S 0 Seres OF raretacuons and compressions ravelna |I”:-'.'-,:|”

M, Pitchis the perceptual quatity which permits the distinction between

a low freuency sound and a high frequency sound, The volume of sound

depends on the amplitude of the sound's waves
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Light Can Bend

A pencil in o gloss of

How does light make (irans+PERent].Objects that biur How does light bounce When you place an object in o gloss of bgabea A
light s It passes through ore colled and bend? woter, It appears to bend. Yet, if you pull
shadows? tronslucent (vanseLEWssunt). f an N the object out, itis still straight. How s this
When Light strikes an object’s object aliows Uttle to no light through, & Se:i:f:"i‘;‘;mk;:::;’i:':‘fgz‘:&‘m_ PN possible? Thé. tight from the object s bending,
sufoce, phatons bounce off of 5 colled opaque (ohPAYK). ol tha Ug!'\i so.urce that light mokes \.f (‘,: ' not the object itsell.
rendom ongles. This is called Whether on object is opaque, PRI S R : ety 7/ When light changes mediums, it also
seattering (SKAUR-fing) Uight. We Se€ el cant of ransparent depends on R phcAreb v/ changes spaed. When weves change speed,

The imege in o mirror & clear because
most of the Light wave reflects the
some way off the mirror's smooth
surface, Reflection is the orgenized
scattering of o wave,

objects becouse light s scartered

they refract. Refraction (1l\FRAK.shun) IS the
off them cnd entered our eyes.

bending of woves as they pass from one
substonce into another. Although refraction i
not noticeable with sound waves, it 15 eosily
geen with light woves,

its material, its thickness, and the color
of the light. Thicker objects hove more
partices to absord photons, 50 they ore
more likely to be opaque, Someobjects
will be opague, transparent, or
translucent in only one color of light.

Sometimes when light hits on
object, @ photon & absorbed. These
objects gain energuy. The light that i
obserbed is uswally trenstormed into
heat energy. Darker objects absorb
more light than lighter objects.

When Light hits & micror, it obeys
the law of reflection: the angle of an
incoming tight ray equols the angle
of the refiected light roy. An imege
in o flot mirfor appears to be behind

Opogue ond translucent objects
bock light. The area behind these
oojects is darker—they hove a shadow.
Shadows ore the obsence of light.

Light may olso pass throligh
objects, Objects thet ollow most

bght through ore called transporent

Opigue objcts W1 Bt 1o o
Iight pass through.

Teanslucwnt objects biur gt
that padses through,

Transparent obuets allow
almose all Fight theough,

the mirror. The distance to the imoge
i equal to the distance the light
traveled from the object 16 the mirror.

Reflected images may appear behind
the mirror (faded bulbz) or be projected
in front of the mirror (bright bulbs).

Mirrats con also e mode with
curved surfaces. If they curve in,
they are concave (kahn-KAYV), It
they curve out, they are convex
(kahnVEKS). Curved mirrors con fom
many kinds of images, They may be
Upright of upside down. They may
also be enlarged or reduced. Convex
mirors alwoys produce images that
are upright and reduced.

This \slnhgc was enlorged onds
sESSRd by Using o convert mirror. B

=

oo ot 44 i o A W s St e S s S b

Emgg e M S A W i b i i s g 4 K e O Lt e e o

fiet lens concove lom comvix lens
Roys entering o denser medium [ ; e R
bend to make a bigger angle with

the surtace. However, roys leaving
@ denser medium bend in the
opposite direction.

| Eyogiassas focus light
to help your vision.

Lenses use refraction to shape
images. Convex lenses work like
concave mirrers, and concave
lenses work like convex miross.

Lenses are used in eyeglasses 0 Quick Check
1o moke objects oppear in focus. 3. What properties do images have i
Ve also use lenses in comeras and they are formed by ¢ s
tetescopes to change the size of e
the image we see. The image's size \enses of convex mimors?
and location depends on where the
object ond the lens are in reletion
ta each other.




Worksheet-LESSON-2-light SEUAENE NAME:-mrmrmmmmmemememememememmeree

Class-° ( )

Light is energy you can see. It is made of vibrating
magnetic and electric energy.

Light energy is carried by electromagnetic waves.
Light is also made of particles called photons.

1

What are the properties of light waves?

Which wave property is shown in the image below? peak

wavelength

amplitude

dip




Light is electromagnetic wave that vibrates perpendicular to the direction the wave energy is
traveling

electric wave

wave
direction

L~

magnetic wave

Select the correct answer from the drop-down menus.

. . traight .
1-Light energy travels in ------- BT L lines
called --- rays  ---light .
: di
2-Both light waves and sound waves can travel through----- mer
however, only light waves can travel through -/ vacuum
. . amplitude wavelength
3-The properties of light waves -- nd----====—====-- and---------

frequency




Light scattering
Depends on the surface
v Match the words with the appropriate pictures

Transparent

Translucent

Opaque




How materials affect light ? 4

Light source

Choose the correct answer for
each picture

1. Transmission JWiY!
2. Reflection («S23Y)
3. Absorptionuabaiay)

Reflection : ‘ =

Sy Absorption

Transmission




Properties of light

Reflection :
Light bounces off an object and
it will produce an image or

picture

Normal

Refraction :

Bending of light rays when
they travel through different
Media




Angle of = Iais
Incidence qu

Angle of
Reflection

Incident Ray Reflected Ray

PLANE MIRROR

REFLECTION OF LIGHT
LAW OF REFLECTION :
ANGEL OF INCIDENT LIGHT =ANGEL OF REFLECTED
LIGHT




Describe the image using 3 types of mirrors

Flat Mirror Cancave Mirror

o flat surface o curves inward

o produces right-side up images the same sizeasthe | » produces upright or upside down images that are

object and same distance from the mirror larger or smaller

Convex Mirror

o curves outward
o produces images that are upright and smaller than
the object




Describe how can you see the picture through the 3 types of surfaces

Scattering

 Scattering — photons bouncing off at
random angles from an object’s surface.

* Sometimes light can also pass through an
object.

* Transparent object — most light passes
through;

* Translucent object — light is blurred as it
passes through;

* Opaque object — little to no light passes
through.




Light refraction application

Lenses
Image depends on : medium and distance from the medium

Image is same as convex mirror Image is same as concave mirror Image is same as flat mirror
3 — ) — >
> ) 3 — >
» X 3 - 4

v ——— s
s
— | -

Standard Concave Lens Standard Convex Lens Standard Flat Plate



Which of the following correctly classifies this mirror?

Type of Mirror Reason Type of Mirror Reason

2 The image is upright and larger B y The image is upright and the
Loncave i ]

than the object. same size as the object.

Type of Mirror Reason Type of Mirror Reason

C o The image is upside down and The image is upright and
oncave Convex " i

et. smaller than the object.

smaller than the -':JL' i

. Lonvex Lonvex

’

-
-
~ (m "» LY

' &\

X e s upside down.
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e mirror is very small in size. The imac

C

e s arger than the objec

u

ch statement best describes this mirror?
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Which statement best describes reflection? A

> the bouncing back of light waves when they hit a surface B the bending of light through a transparent mediur

C the absorption of light by @ medium D the scattering of light from a surface

Which of the

1 correctly describes how the angle between the light source and the object affects the length of the shadow?

rter the shadow, ‘ The largert

ul'l

lE' on f'H e snadow,

A Thelare

C Thesmaller the angle the onger the shadow D

1e angle size has no effect on the length of the shadow.
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Glass A because it is transparent and would allow a lot of light in

and create clear images.

Glass B because it is translucent and would let some light in so

objects look blurred.

Glass A because it is colorful would make the office look attractive.

D Glass Cbecause it is opaque and would let no light into the office.

What happens when light cannot pass

A

C

The light's wavelength increases.

Fewer photons are released.

through or bend around an object?

. A shadow is formed behind the object.

D

The light is reflected off the object




i Vocabulary A material or an object that blocks light completely is

Opaque

o Test Prep The law of reflection states that incoming and
outgoing angles are
‘CJLWCIQS the same.

B never the same.
C always large.
D always small.

9 Test Prep Which kind of light has a wavelength shorter
than green Light?
A red light

B radio waves

@ <-rays
D yellow light



1. The original sound is louder
than its echo because some
of the energy from the original
sound wave is

A reflected.
B compressed.

amplified.
absorbed.

2. Unlike sound waves, light waves
an travel through a

vacuum.
B liquid.
C solid.
D gas.

3. Which unit is used to measure
the volume of sound?
A hertz (Hz)
B ohm ()
decibel (dB)
D ampere (A)

4. Which process causes the straw
below to appear broken?
A reflection
B absorption
‘ refraction
D electromagnetism

S. Visible light and Gamma rays
are two different types of
electromagnetic rays. What
common characteristics do
these two forms of rays have?

A They have the same
wavelength.

They have the same
frequency.
They have the same color.

=

C

‘ They travel at the same
speed.




(pailgy=Tly &l el — SR 1 .1
Al A 30 400 pualnd)

Which of the following items is translucent?
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= -t Through which material does sound travel the fastest?




Learming Outcomes Coverad
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Wihich umit is used to measure the volume of sound?
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Unlike sound wawves,
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light wawves can travel through a
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VWhich material below is best for absorbing sound waves 7
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The law of reflection states that incoming and outgoing angles are:

Learming QOutcomes Covered
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Wisible light and Gamm:a rayvs are two different types of electiromagnetic
Rays. What common characteristics do these two forms of rays have?™
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CHAPTER 9
MINERALS,ROCKS,
AND SOIL



§C1.2.3.03.007 Conduct a variety of experiments to determine minerals physical properties.
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What are minerals?

it you collect racks, you might find @ rock with red
chunks in it. The red chunks are minsrals. A minerat
s 0 5ofid, notural material mode from nontiving fade of two or more
substences in Eorth's crust. elements

# Draw o tircle oround
the minecals that are

Minesals, like oll kinds of matter, are made up of
elements. An element s a pure substance that cannot
be broken down into @ simpler substance, Gold is on
alement, as are aluminum, oxygen, sulfur, and fron
Sorne minevals, such as copper, are mode of o single
element. Other minerals are made of two of more
elements. For exompte, the mineral pyrite is mode
of Iron and sulfur. Topaz, feldspor, and quantz dre
examples of ather minerals thot dre mode up of two
of more elements,

Minerals form neturolly. Moterials made by people
are not consilered minerals. Diamonds thot form
deep beneath Earth’s surlace are minerats. However,
people can make diamonds in o laboratory. These
diamonds are not minerols.

Although minerals are found in nature, they do
not contain anything that was once alive, such as
plont pants, Coal, for exemple, & made of ancient
compressed plont moterial. Because the plonts that
tumed into the coal were once alive, cool Is nota
mineyatL

/i Emevotds are minerats that
e occur naturatly in some rocks.
) Emeraids are cut and polished
to be used for jewelry.

g g 7 W o M B ot I i g

Properties of Minerais

Ninenl or Luster Strwak Cwmvage | Mardoess | Denaly
Nisend fmors commen eclon) Mpect | (poxcelalnpivie | pumberof | (on Moh' | fcompered
Growp ahing) ot donm) cak) o werler)
Cypuum colerien, gy wtite po— whis v 5] 13
bromn
Qo2 colrlew, varha cokns e whin noe J n
1oy

N Sy, ywice melalic greanih Sack none [ 20

e wicely. colorden, y
Caloan Wil pale thi, graart gy oot whtle 3 3 FA)
Lebors sl ey melalsc qowy Lo Dlack b | 49 5
Fuhper Pk a5 green. yWon, g—y co'othas 2

while peary
r N pearly o¢ ) 14
Sics consr, wiyet Blac heladic whis sheeh
plnay-oe
L

Horburde g o tlack . oyt e 2
Haome 1ock gy, el Broarr. whitn none oy none
Huratis tack, graey, rockiih beown | ol “cuum 3 none

Luster (LUS«tur} is the wony o mineral reflects Light. Minerols
with o metollic luster oppear shiny, like metol. Minerois with o
nonmetellic wster look dull. These mingrals can bé described
s glassy, pearly, oily, eorthy, woxy, or silky. Graphite hos o
maetallic lustes, Quantz hos o glossy luster, and Lale has an oily
luster

Sorne minerels have other spaciod properties thut can be
used 1o help identty them. For example, arsenic gves off an ador
of gorlic when it s hected Caicite fluoresces, or glows, when
1 15 exposed ta uliravioket Baht, Copper is 0 good conductar of
electricity and heot. Quartz gives off sparks when its surfoce i
scratehed with o steel pin. Calcite fezes when odd i dropped on it
Magrietite & mogretic end ottracts steel objects:

Omcnedr
2. Why should you test several properties when identifying

minerals?

Visual Summary
Complete the lesson summary In your own words.,
Properties of Minerols
wl
Hardness of Minerals
Crystals

47
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When vou rub a mineral against a rouah surrace, it leaves a powder.

T KS

1 wy @ I
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Coal is found deep witnin the Earth's surface, but it is not a mineral. Wny?

L

LAl

C  Itoccurs naturally.

D it goes

l0es not produce a streak




These different colored minerals produce the same colored streak when rubbed on a rough surface.

What can you conclude?

A Theyare all made from one type of element. B Theyare all formed from living things.

C) Theyare all different minerals. @ Theyare all the same mineral.




Look at the table showing the characteristics of the mineral gold.

Gold Characteristics

state of matter: solid

color: yellow/gold

crystal structure: isometric

made of: the element gold (Au)

found: in natural rock formations

Which of the characteristics in the table is the least useful when defining minerals?

A crystal structure B the elements it contains

C stateof matter o color




You go for a walk and notice a very shiny mineral on the ground.
Which property are you observing?

A hardness B structure

. luster D streak




According to the table, which mineral is both soft and has fluorescent properties?

Calchae
o colorinas, whte,
r Ghows uencher
& | : |,
Mg elite
a2 magEnetic
-y i 5 . - properties so
Il x hlack bl s 5.5—-86.5 e Fi s el
- . steed objects
Juamnz
) fooms apacks
,.:r':':: f““g white 7 rsome wibwn sCratched
Cod with & stesl pn

A calcite only

B magnetite only

C magnetite and calcite

D quartzand calcite




Based on the Mohs hardness scale, which are two minerals that can scratch quartz?

Minerals Talc Gypsum Calcite

06 o7 o8 o9
'.-J'

Faldspar Quartz Topaz Corundumm

10

Diamond

diamond

E-F



at is e softest mineral? Justify vour anisvwer.

Image _‘ 7 :

" v
i/ 0

PMinerals Tl GysrSsiaTy Calcite Fluaarite LAsmrtite

Toaopas= Coruamndarm Diamond

A Quartz because it has a Mohs

—
(k]
=
T
—

(=]

T ~F 7 IE gt s i 8 e T Y o A ar e AT e arale e F
1ardness valte of 7 and can be easily B Gypsum because ouf of the 10 mineraisint

y talc. to crumble.

2 of 1 and can easily be Diamond because it has a Mohs nardnes

y all other minerals. D srrtoh

scratch all other minerals.




Which of the following correctly describes the appearance and structure of this miner

meta

L™ l\.f—'.li\:

nonmetallic

orthorhombic

Crystal Structure

metallic

cubic
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weathering

depastion ‘

pressure
and hest

magma
and w2

What are igneous and

sedimentary rocks?

Since at least 50,000 years ago,
people have used rocks to moke
weapons and start fires. How did
these rocks form? What other uses
have people found for rocks?

lgneous Rocks

When an igneous rock forms from
magma Inside Earth, It is called on
intrusive (in+TREWssiv) rock. Below
Earth's surface, intrusive rocks cool
slowly. They moy toke 100 yeors
of more to cool o few degrees. This
often produces torge crystals, If
you find an igneous rock with lorge
crystols in it, you can conclude that
the rack Is Intrusive.

Granite & ¢ common intrusive
rock. It Is often used as o building

An igneous rock thet torms from
lavo on Eaeth's surface & called an
extrusive (ik-STREW.siv) rock. On
Earth's surface, lova is exposed 1o
@ir of wotes, causing it to cool and
harden very ropidly. Lava may cool
in minutes when it spils into the sea
or in @ number of doys as it flows
over land. Large crystols do not
have time to form. The crystals that
form inthese rocks are very smodl
and difficult to see. Basalt, the most
common extrusive rock, is mode of
many small crystals.

Some extrusive 1ocks develop
S0 quickly that they do not contain
any crystols. Obsidian, which is olso
colled valcanic gloss, & an exomple
of an extrusive rock that has no
crystels. s surface is smooth and
glassy. People have used obsidion

Sedimentary Rocks

Sedimentory rocks are made of
different materials that hove been
compocted and cemented together,
Some sedimentary rocks centain
minerals that were once dissolved in
water. The minerals formed crystols
emaeng the sediments thet come together
to form the rock:

Some sedimentory rocks are mode
from smoller rouncded stones that
have been cemented together. This
type of rock is colled o conglomerate
(kun«GLAHM.ut) rock,

Sedimentory rocks are often wsed in
buildings, Limestone and sandstone are
two tgpes of sedimentary rocks that are
used on the outside of buitdings. They
are also used for moking stotues and
other decorations. Ground limestone is

sedimentory rock to becoma
o metamorphic rock?

Lonk at the key 1o find
outwhat the arow means

A - —

1
to make sharp tools and weapons i §
moterial The minerals thot make Rhyolite is another exampte of an | - aningredient in concrete.
up gems, such 0s rubies, may form extrusive igneous 1ock. I !
i e i $
in Intrusive rocks. They can also be Pumice is onother typeof i 3 0 ick
used to make jewelny. ‘ 1 : [ £
extrusive rock. As pumice forms, ; ‘
0ses bubble through the rock. The : ! 5. You ore driving along o highway
goles m:n are left bz:i;xd moke i ! CIIE SStol s of fack Iace oF S VAR
R : [ ! layers. What type of rock is this? ASEEPEE
pumice light end rough. Becouse #is i i ey
rough, pumice I often used for grinding 1 I “1;”
or polishing. : H \ \
. : | a‘lihm
H ‘ ": 1
TN . f LLLLEE )
) W Bocouss of it rough i { A ll‘l
MY Read o Dingram AN gt 1 | This building is covered with & ;
PUMKCe 1o remove - E
Whot causes an igneaus of docd skin culls. : i sandstone and limestone.
1 k|
!
!
i
:
]
3
§
d




What are metamorphic rocks?

it cedimentory and ignecus 1ocks ore put
under heot and pressure, the shape of the
size of the crystals within them con change.
The crystals may elsc change position to form
loyers. Heot and pressure may even change
one of the minerals in the rock intc anotivey

minerol. The high pressure olso squeezes The color in this marble wos caused
the particles in the original rock more tightly by mineral impurities in the
together. tmestone from which it formed.

if you lock closely at Umestone, you
can often see fossit fragments in the rock. The Sheikh Zayed Mosque was bailt
As imestone changes into marble undes using white marble.

heat and pressure, the fossils are usuolly
crushed. Marble is o more compact rock
than Umestone, with crystals that are locked
together like pieces of a figsaw puzzle. The
color in marble comes from the minetals in
the original piece of limestone.

Slate is o type of metomorphic rock
in which the minerals are tightly poacked
together, making it waterproof When slate
Is broken, it shows cleavage os it breaks
Into thin sheets. This makes slate useful as
a roofing materiol as well as for stepping
stones ond autside floors.

Marbie is o shing metamorphic rock that
contains minesals that give it brilliant colors.
Marble is egsy to carve of shope, making it
useful for fashioning stotues, floors, kitchen
counters, and monuments.

@ ouick check

6. What hoppens to the fossils in Ume-
stone as the Umestone tums Into
marble?

488
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made of 1 or
more minerals

matter

 unorganized
structure

a granite is made of

« can contain living

- minerals = elements

Both Minerals

 made of 1 or
more elements

solid

 only contains
nonliving matter

naturally

occurring _
e organized

crystal structure

quartz + feldspar + biotite

quartz =
silicon + oxygen



Formation

Sedimentary Metamorphic

AEE i‘;:; A gy ) giua Ugada gaua
Formed from cementation Formed from changing of
Formed when lava and compaction of sediments igneous or sedimentary rocks
cools and hardens and they are cemented by 20 km.below surface and
. melted minerals under high temperature and
into solid pressure without melting




Extrusive Intrusive

«formed from lava

« formed from magma
«cools quickly on

Earth’'s surface » cools slowly deep
inside Earth
-has small mineral igneous rock  *has large mineral crystals
crystals
« examples:
*examples:

Granite Gabbro

Basalt Obsidian



How are rocks

o m

Igneous Rocks  Sedimentary Metamorphic
Rocks Rocks




Sedimentary Rock
weathering ‘-!—

pressure



The rock cycle

weathering - “*

and erosion - *

cooling

,_.*‘3.?‘-;' — : :

i _ heat and
melting @ pressil i

weathering
and erosion -

weathering

: compaction and
and erosion

cementation

. ’ heat and
pressure



Use the table with Mohs Hardness Scale to answer the :4:--"?':'-fii_'ll'|.

Which mineral is the hardest and can scratch

"1 ala — |
corunaum:

‘ LI aimo E-:I:i

C calcite

D

gypsum

Mohs'
Hardness

Minerals Talc Gypsum Calcite Fluorite Apatite

06

Corundum | Diamond




Use the table to select the properties that describe quartz.

G-F-H

Calcite glassy colorless, white 3
Quartz glassy or greasy white none
Mica pearly or metallic white 1
Hematite metallic red, reddish-brown none
V3 oo ls s>

C metallic luster

E cleavage=1

G no cleavage

A pearly or metallic luster

cleavage =3

red, reddish brown streak

white streak

glassy or greasy luster




Drag and drop the terms that best describe each horizon layer.

The A Horizon

The B Horizon

The C Horizon

% slate < supersoil

< topsoil

< weathered rock

< decayed soil

+ subsoil

A Horizon

B Horizon

C Horizon

Bedrock




Which soil profile would most likely have the largest soil community?




Which is the horizon of soil made of? A didal) pieal A L) o (g

il o

clay sl

b humus Juall

bedrock aa¥) jaia

L R R R R

All are changes that happen in the rock sgiiall Bgd VS sl Al @l [

cycle except:

¢ el

5lgaall e——algaidll jei.all

metamorphic rock — magma

b igneous rock —* sediments

dugul) 4 jpall ol
sediments —— sedimentary rock

N

---------------------------------------------

gl sl ¢—— il
magma —» sedimentary rock




Which is strip farming? Cdaka)ll) de )3 A La

Dl 3 gl sia
cutting shelves in hills

Ll slasdl 23l
adding fertilizer to soil

Jualaal Cighoa G olieYl ac));
planting grasses between crop rows

Jualad Jsa jlas¥! ds));

d planting trees around crops



From which material does an extrusive

s gaall JS55 A0 dgal) e (gl

Cduadad)

rock form?
magma zlgall

a.

;. mineral el

. sediment gl

From which material does an extrusive

rock form?

a.

el S35 400 ) g
fhuaks

intrusive igneous alalsall i)l s all

extrusive igneous aahll il el

¢ metamorphic asndl jaal




mineral reflects light is called:  :aud spall gandl gy iy () A b

daipall Guaslail] Slojaall
2113 o
2 following is the best Pl il Chaag Juil b A Laa
of forest soil?
The streak sl
4
mladl e d Jalaally 428, JLall dauda
The fracture &l ghandl Ge Apd Galaally a2, Jlall 4,
| Thin humus layer, minerals close to the surface
5 The Luster gl » Colaally iy Sl cra 13a 2 Lo
L T e T T 4 VEI’Y Iittle |"IUI'T‘ILIS, rlcl_,l iﬂ miﬂEl’ElE -h

The cleavage slatyl |
Obaall A8y JLall 135 LB dps

Very little humus, few minerals

mhad) Ciad isee (palaalls 328 JLall dids

Thin humus layer, minerals deep beneath the surface



‘'op rotation help
I? ?3...‘,:1! e Blaall ‘_,a ac) sl by gall aelud Cius

It holds water near the roots of plants

) e Bl e Bl

It keeps soil from blowing awa
b 9 y b ; an igneous rock to filgaia jshea ) AU jshia B0 e Y La
a metamorphic rock?
dbuiyel| dreulsill Olzysall
It removes soil nutrients S o
- i A "o : :
4‘:‘)’11 ..fr! ""'15':""“;1 o al Weathering and erosion  JSEllg disall Jalsall I
It returns nutrients to soil : 4

_________________________________________ F | Compaction and cementation aadllly Jaausll b

Melting and cooling ayilly 415Y) i




; an igneous rock to fdljalia jedua ) Ajl jedia 0 Qe sY) La

a metamorphic rock?

dayyall draglaill Glzyiall

2-1-1-4 o
Weathering and erosion  JSGlly &sall Jalgall I
Compaction and cementation axdilly baall

Melting and cooling ayiilly dal3Y)
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ich layer of soil are most Living organisms, such as worms, beetles, and plants ltH

arent B topsoil
subso D unwea
1at is the name of the layer that is below the C horizon laye: ily
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¥
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Which characteristics are true about the A horizon identified in the diagram?

IA topsoil least humus, least nutrients topsoil most humus, most nutrients

bedrock least humus, least nutrients SUbsoil most humus, most nutrients




'J| «——— C Horizon

;": -r-'l' f T  3- 1 «——— Bedrock

Lol =
.-.-‘.

C horizon

ns the most humus

jeathered rock
C horizon bedrock D C horizon
C consists of rock particles, clay, and y 5ists weathered rock C0
: consists of the most humus
less humus




Think, Talk, and Write

OVocubulurg The color of a mineral’s powder is
called its ___Streak

OCompure and Contrast Bones contain elements found in
minerals. Why is bone not considered a mineral?

Different Alike Different
| | i —
v v v
: * Solid  Organic
* |norganic * Contains elements e Formed in animals
* Found in Earth crust * Has Hardness

Naturally occurred




OCriticul Thinking Give an example of an object you use daily that is
made from a mineral.

Coins, knives , steel nail , stainless steel tools and wires

o Test Prep Which property describes minerals that break
along smooth surfaces?
A hardness C fracture

B color @cleavage

Essential Question What are the properties of minerals and how are they
identified?

1- Hardness and streak : by rubbing and scratching

2- Luster, Shape of breaking and Color : by viewing and observing

3- Shape of crystals : by microscopes
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§C1.2.3,03.011 Explain how the interacion between earthsystems eads to the formation o sedimentary,gneos and metamarphic rock
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Soil Horizons

Each loyer of soil is called a soll
horizon [huh.RYE.2uhn). In some places,
the toyers of soll might Look like the ones
on this pege,

The m horizon, which holds the most

nutrients, contains humus (HYEW»mus) u :

Humus = the paort of the soil that is
made of decayed crgonic materials.
These materlals are the remains of dead
plonts and enimals thet are decayed by
MICIOSCOPIC Organisms. Humus contains
nutrients that feed plants. Humus aiso
soaks up and helds water more easily
than bits of rock

The soil in this horizon & catled
topsoll. Most plant roots grow in this soil.
The roots absorb nutrients ond water

from humus n X

The horizon is colled subsoil.
You will find less humus i subsoil and
fots of fine particles of rock, such os the
particies that make up clay.

Next i the horizon, which i made
mostly of levger pieces of weathered
rock. These soil honzons 1ést on solid,
unweathered badrock.

Different areas wili have different
cepths of soil herizons. Some arecs may
not have one of these soil horizons,

omidtcaed( n__

1. What are the main steps in the
formotion of soil?

»Soi = made of nonliving and anceiving things J

How is soil conserved?

The preseqvotion or protection
of natural resources,; including
soll, is colled conservation
(kahn-sur-VAY.shun). Listed below
are some methods of consenving soil:

Fertilization Fertilizers contoining
one of moare nutrients can be added
to soil to replace nutrients used up by
previous arops.

Crop Rotation Formers can plant
differen! crops on the same lond in
different years. They can choose
crops that add the nutrients that have
been removed by other crops.

Contour Plowing

502
EXPLAIN

Strip Farming Plant rocts help
prevent soil from being washed of
blown away. For this reason, farmers
moy plont grassas between rows of
other crops

Contour Plowing Roinwater fiows
swifily down hills and can cornry
away rich topsoil. Rarmers can slow
the speed of water flowing down the
hill by contour piowing. Instead of
plowing up anc down the slope of
the hill, farmers plow furrows ocross

the slope.

Terracing Terraces are flot
shetves thot are cut into o hillsice.

Crops are planted atong each
terrace. This giso stows the speed of
water flowing down a slope.

Wind Breaks Fommers plant 1oil
trees along the edges of farmilond
1o stow the speed of wind across
the ground. \Where there are trees,
the wind is less likely to blow owaoy
topsoil

Lows Governments may pass
lows to stop the potiution of soil.

Individual Efforts You can avoid
potluting soil with tresh and help
ciean up iond thot has already been
potluted.

Education You can help inform
people of the volue of scil and how
1o conserve it

Quick Check
3. What might couse mountaintops
to have little or no topsoil?
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LESSON 2 .
. Lesson Review

Think, Talk, and Write

& vocabulary When magma or lava hardens, __18N€OUS

rock is produced.

GSequence What are the steps by which a sedimentary rock turns into a
metamorphic rock?

Sedimentary rock
( limestone )

Heat and pressure

IVIetamorpIilc rock

( marble)

9Critical Thinking What steps of the rock cycle involve heat?

1- Rocks melt by heat to form magma then the magma cools to form igneous rocks

2- Sedimentary and igheous rocks are transformed to metamorphic rocks by heat and pressure




O Test Prep From which material does an extrusive rock form?
A magma C mineral

‘Lava D sediment

6 Test Prep A conglomerate is an example of which type of rock?
A intrusive igneous

B extrusive igneous
@ scdimentary
D metamorphic

Essential Question What are the properties of rocks and how are they

classified?

1- Texture : Shape and size of grains (glassy, fine and coarse )
2- Shape : fragmental and angular

3- Structure : angular and crystalline

4- Formation : Igneous , metamorphic and sedimentary




) ouick check

1. What are the main steps in the
formation of soil?

weathering of rock, breakdown

of rack by microarganisms, plont

grawth, decay of plants and animals

£ ouick check

3. What might cause mountaintops
to have little or no topsoil?

Topsoil is on the surface of the

land. On o mountaintap, rain can

easily wash soil down the slope.

Coapyrgin o, Moo Hll Fiapniian  Tim MoCabe, LISDE S

€ ouick check

2. What properties of soil are best for
farming?

high humus | [high mineral | |ability to
content content hold water

N L/

How does the method shown in the
photograph conserve soil?

Contour ptowing keeps soil

properties of soil best for farming

from being washed or blown

awday.




What Is Soil?

Mixture of weathered rocks with decayed living things

Soil Use |

Used to grow plants because it contains nutrients and minerals
and these compounds replaced after death of plants

Conserving Soil I

By terracing, strip farming, contour plowing , crop rotation,
fertilization , wind breaks and people awareness




2.

=

g.

Vvhnich mineral propertyy
describes how easily a mineral
can be scratched?

A strealk
. hHardness

C cleavage
D reaction to acid

AllL are changes that happen in
the rock cycle EXCEPT
’ mMagma — sedimentary rock
B igneous rock — sediments

C metamorphic rock —e magma
D =sedimenits s sedimentary rock

A student tested the hardness

of four mineral samples by

using each sample to scratch

the others. Mineral 1T scratched
Mineral 2 but would not scratch
Mineral 3. Mineral 2 would not
scratch any of the others. Mineral
4 scratched Mineral 5. Which List
shows the mineral samples in
order from softest to hardest?

o e S T
B 1. 3.4, 2
@ 2134
D 2. 4,1, 3

Which properties are most
helpful in identifying Mminerals?
weight and shape

size and ability to float
luster and streak

shape and color

o@r >

Lis= the ohoart beloww fo arrswwer
guestion S

Rock Group Characteristics

forms as melted
rock cools and
hardens into
o solid

forms when rocks
are exposed to
iNncreases in heot
and pressure

forms when
pieces of rocks
and minerals
ore cemented
together

The chart above lists
characteristics of the three
main rock groups. Which order
correctly fills in the left column
(top to bottom)?

A igneous, sedimentary,
metamorphic

B lava, igneous, metamorphic
C sedimentary. metamorphic,

Igneous
‘ gneous, metamaoarphic,

sedimentary

Wi CrrieHill Bt i
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&. Study the table belowe.

Hardness Minmneral

talc

Cypsurm

calcite

fLLiorite

apatite

feldspar

Cuart=

topaz

DI |N|O|O]|R[WIN]=

Corumndcdom

i
o

dicrmond

Copper has a hardness of 3.
Wrhich mimerals would copper

most likely scratch’™”

A topar and talc
B oaopatite amnd diamond

. gupsunm and talc
D feldspar and guart=

F. You are trying to find out what
kind of mineral you hawve. You
will mneed a white tile to find out
which property?

A color
hardness

B
c luster
- strealk

8. WWhat causes an igneous rock to
change into a metamorphic rock™

A weathering and erosion

- heat and pressure

C compaction and cementation
D melting aoand cooaling

9. A student placed a Lliuid on a
mineral and the mineral began
to fizz and bubble. What property
was the student inwvestigating™?

A cleawage
B hardness

C luster
- regaction to acid

10. Rocks are chaonged by conditions
aobowve and below Barth’'s surface.
Explain how a sedimentary rock
Ccan bbecome an igneouds rMock.

1- Sedimentary rocks are melted by heat to form

magma
2- The magma cools to form igneous rock




The A Horizon /

The B Horizon «/

hea

The C Horizon /| |

Bedrock /




CHAPTER 10

Technology and design



§(1.1.2,01.008 Recognize the impact of tech nological evolution on the changing desires and needs of paople with time

oW

3 ; k!
L G S exercise 2
il ol el i ol 011201008
; 501,201,005 Analyze and nterpre the technologialand engineering problems O} dakp il i
g o S0 AR oy o §C11.2.00,008 Figure page534
; §C1.1.201,005 Analyze and nterpret the echnoloical and enginering problems "
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The invention of the
microscope allowed celis to
be discovered.

You moy hove noticed that the
words saience and fechnology are
often used together. This is becouse
technology depends on scence.
Before g sciution to o problem can be
developed, humans must understand
the scientific principles behind the
problem. For exompile, doctors hove
10 understand the couses of diseases
before they con treat them

Humons olso use technology to
goin move scientific knovwdedge. For
exampie, technology like computers,
CAT scans, and MR allow doctors
to leam more about the human body.
This cllows people to develop new
technotogy to reat dseases. Science
and technoiegy go hand in hand

Quick Lab

To learn more about the
foctors thot change the
brightness of o lghttailb,
do the Quick Lab in the
Activity Lab Marud.

1. How is technology involved in
scientific advances?

2. Why are pencits and paper
considered technotogy?

e I T——

How can technology mimic nature? ~N

When you think of technology, computer chips, \ 2 liadedie thets

u thi 4y, C s, - SR
robots, televisions, and spacecraft might come RN
to mind. Noture seems to have nething to do Objects this occur iy
with technology—or does it? In fact, noture plays oS-
an essentiol role In the invention of many new
technotogios.

Many types of technology are created 1o mimic,
of imitate, objects that occur in nature. Artificiol
tungs “breothe” air like real lungs. An electronic
implant, such os o hearing aid, enhances the ear’s
ability to hear. A pocemaker helps a heart maintain
Its conrect rhythm,

Technology does not necessarity have o be
complex to be affective. A pair.of tweezers or
forceps, for exampte, is very simple. It doesn't have
0 Motor, wires, or 0 computer chip in it. Yet when
we use tweezers of forceps to grasp a smali object,
they mimic the motion of two fingers.

These technologies aore designed to
mimic nature. A pocemaker regulotes o
human's heortbeat. An artificiol heart

can reploce a person’s notural heart.

oy W D S 0§ et e T T



Test Prep Which is an example of technology?
lumber € soll

Bapple  Diree

A patient has an irregular
heartbeat. Which technology
might she benefit from?

A a prosthesis

B a bionic lung

@ c pacemaker

D a robotic muscle

The tool shown below is used to
pick up small objects.

Which human body part was
the tool most likely designed to
mimic?

A hands
B feet

C arms
@ fingers




An engineer is designing a new
lower-leg prosthesis. Which
material would be bestto
represent the skeletal system?

Q. light but strong metal
material

B a flexible plastic material

C o comfortable, soft rubber
materal

D astrong, heavy wood material

What need does a robot that
performs surgery most likely meet?

A It mimics a human arm.

@ It is able make precise
movements that the human
nand cannot.

It makes scientific discoveries.

It performs a dangerous job that
a human cannot do.

o0




Complete the graphic organizer
below with the parts of a
prosthetic limb that represent the
human body systems listed.

Part of Prosthetic
Limb

Body System

cobles and
Totors

Muscular

NWNges and

LIS NS
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Best 20 answers out of 25 will count,
Example: 14 correct answers yield a grade of 70/100, while 20 and 23 correct answers yield a (full grade of 100/100 each,
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