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Science 8
Quarter 1

What Will I Investigate?

how scientists make and use models
what the inside of the Earth is like
how the Earth's surface moves
how mountains form
what causes earthquakes and volcanic eruptions

How will I share my discoveries?

I will use all T have learned to create a brochure that
educates the members of a community located near an
earthquake or volcano hazard site.



TIMEKEEPER: Keeps track of time to be sure that the activity is completed in the
allotted time. ;

o~ QUIPMENT PERSON: Collects and returns the necessary équipment.

SPILL CONTROL: Reports breakage and spills to the teacher. Does necess'ary
cleanup. |

LIASON: The only person from a group who speaks to the teacher.

READER: Reads directions or other materials so the group can perform the
activity.

TECHNICAL SVPPORT CREW: Performs tasks not specifically mentioned.

L—
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Lab Expectations

Some things to remember while you are doing science

When doing hands-on science,
there are some rules you must follow.
This kind of learning is different from other subjects.
If you don't follow the rules, you may end up
hurting yourself or others.

'FEEEEEEEEENEREEEE N R NN N N B NN NNNNNEMNIMNNDMNHMNJMNHNMNNJBENNE NN/

Safe behaviors
) Wear safety goggles @ No running, pushing,
Keep them on your eyes all or shoving
the time, if your teacher or . Horseplay in the classroom
adult leader says you must could break expensive
wear them. Wearing them equipment, spill solutions,
around your neck or on top or hurt someone!
of your forehead does.not
count. You only have two -
eyes, so protect them. - EC]EEE :
i e © Clean up your mess
. — Make sure all equipment
' and work areas are cleaned
@ Detect odors safely ~ properly. Follow the
' : F . instructions for the activity
ioéi::i);:zmzi ;:::;hes g Wash all SpI”S to see where you should
wive the fomes towand your Iﬂ"ﬂ&dl&tﬂly . rcturt: su;:pl%:;. Dlsp;): cof
nose with your hand. Some Avoid getting the materials "wasm TZ CALAS YO
strong smells can bring tears on your skin, unless the ok et
to your eyes! instructions say to do so.
If you spill something on
~ your skin, wash it with water
immediately and tell the

adult leader.



@ Get help

Always ask an adult for
assistance if you are doing
any of the “Other things you
can do!” at home. Have fun
doing science with an adult!

@) Eating
No eating or drinking during
the-experiment.

@ No unauthorized
experiments

Follow the directions on the
instruction sheet. Ask the
activity leader before you
try your own idea!

' Great behaviors
© Listen quietly to

all directions

Ask questions if you are

“unsure. Do not begin doing

what the instructions say until
you are given the go ahead.
Read all instructions before
beginning

the lab.

@ Collect and record

data and observations

Making a record of what you
do and see will help you
remember what you have
learned. Keep notes in a lab
notebook.

© Think
“How come...?”

Doing hands-on science is
more than just fooling with
equipment. Try to understand
what you see going on by
explaining it to yourself or

your group.

@ Watch closely

what happens

Some experiments happen
quickly. Look for unusual
or unexpected changes.




SCIENCE
SAFETY RULES
*** AT ALL TIMES IT IS THE RESPONSIBILITY OF EACH STUDENT TO FOLLOW
ALL OF THE SAFETY RULES*™

. Be prepared.
Students should prepare for each laboratory activity by reading all instructions BEFORE
coming to class. Follow all directions. Make note of any deviations announced by your
teacher. Use only the equipment authorized by your teacher.

. Be organized.
Arrange the materials needed for the investigation in an orderly fashion. Work areas
should be kept clean and tidy and free of everything except those materials necessary
for the investigation. Store books, backpacks, etfc., out of the way. Students should
wash the laboratory work area at the conclusion of each lab activity.

. Dress appropriately.
Tie back long hair. Wear long pants and close-toed shoes. Remove bulky and dangling

items (including jewelry).

. Use safety equipment.
Always wear a lab. apron. Safety goggles and gloves are worn when working with
chemical, hot liquids, and apparatus that can break.

. Protect -your‘ eyes.
Do not wear contact lenses when working with chemicals. Wear your safety goggles over
your eyes, not your hair or neck.

. No eating.
Food, gum and beverage are NEVER PERMITTED in the laboratory. Never put anything in
your mouth and never touch chemicals with your hands, unless specifically instructed to

do so.

. Report Accidents.

All accidents no matter how minor need to be reported immediately to the teacher.
If you spill any chemical, wash it of f immediately with water. Report the spill
immediately to your teacher.

. Read labels.
Make sure you use the right chemical by checking all labels three times. Label all your

materials.

. Handle glassware carefully.

Take care that glassware is clean. Use hot hands or forceps for transferring heated
glassware. Broken glassware should be swept up immediately (never picked up with your
fingers) and discarded in the special broken glass container.



10. Clean up thoroughly.
Dispose of chemicals and wash used equipment according to the teacher's instructions.

Clean tables and sinks. Put away all equipment and supplies. Make sure all water,
burners, and electrical appliances are turned off. Refurn all laboratory materials and

equipment to their proper places. Wash you hands before leaving the laboratory.

11. Use heat sources carefully.
Always keep the burner or hot plate clear of flammable materials especially alcohol.

Always attend a lit burner or hot plate. Point the mouth of the test fube away from
people. Never bring any substance into contact with the flame unless instructed to do

so.

12. Approach laboratory work with maturity.
students should be alert and proceed with caution. Take care not to bump another

student and remain at your lab station. Never run, push, or engage in practical jokes of
any kind. Use laboratory materials and equipment only as directed. |

First aid

Injury Safe response

Burns Apply cold water. Call your teacher immediately. '

Stop any bleeding by applying direct pressure. Cover cuts with a clegn -
dressing. Apply cold compresses to bruises. Call your teacher immedi-

ately. :

Fai-ntiﬁg ' Leave the person lying down. Loosen any tight clothing and keep crowds
. : away. Call your teacher immediately. '

Cuts and bruises |

Foreign matter in eye Flush with plenty of water. Use eyewash bottle or fountain..

Poisoning Note the 'Suspebtéd ppiso’nin_g 'agent and call youf teacher immediately.

Flush-with large amounts of water or use safety shower. Call your teacher |

Any spills on skin
‘ ‘ . immediately.

AP ETNETNIIACT i

It M Napl Vidmes , have read and understand the safety rules and first

aid information listed above. I recognize my responsibility and pledge to observe all safety rules in
th_e.)s‘c)ienqe classroom at all times. . ",

V-7
L

-

S

YN/ ra \ ) .
(1Y DA YAs A
signature

date
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Designing experifnents

Start with a good
question

Identify all the
factors when
designing
experiments

Variables

Change one thing
at a time

Control variables
- and experimental
variables

Will a car roll faster down a steeper hill?

This is a good research question because we can test it with an experiment. We
could set up ramps at different angles and measure the speeds of cars as they roll
down the ramp. Once you have a good question, you can design an experiment to
help you find the answer.

Suppose you find that a car on a steep ramp rolls faster than a car on a ramp at a
lower angle. Can you say that your experiment proves steeper ramps have faster

cars?

Maybe, and maybe not. Before you can design a good experiment, you must
identify all the factors that affect how fast the car moves down the ra;np Maybe
you pushed the car on one ramp. Maybe one car was heavier than anoth'er. Your
observation of higher speed because the angle was steeper could be correct. Or.
the speed could be higher for another reason, like a push at the start. o

Factors that affect the results of an experiment are called variables.You can think
about variables in terms of cause and effect. The weight of the car is one variable
that may have an effect on the speed of the car. Some other variables are the angle

of the ramp and how far'down the ramp you measure the speed.

When you can identify more than one variable that could affect the results of your
experiment, it is best to change only variable at a time. For example, if you change
both the weight of the car and the angle of the ramp, you won’t know which of the
two variables caused your speed to change. If you want to test the effect of

changing the angle, keep ALL the other variables the same.

The variable that you change is called the experimental variable. The variables
that you keep the same are called control variables. When you change one variable
and control all of the others, we call it a controlled experiment. Controlled
experiments are the preferred way to get reliable scientific evidence. If you
observe that something happens (like the car goes faster), you know why it
happened (because the ramp was steeper). There is no confusion over which

variable caused the change.



T

A controlled experiment is an experiment where all environmental factors or conditions are
controlled (kept constant or normal) except for the factor being tested. '

A variable is an environmental factor or condition.
being tested.

" An independent variable is the factor or condition
__ The dependent variable is the factor which responds to the change in the independent

. variable. Tt's response is measured as data. P :
Controlled variables are all other factors or conditions which are kept constant or normal

during the experiment. _
Most experiments have two groups of subjects - an experiment group and a control group.
The number in each group is determined by the designer of the experiment.

The experimental group is the group being tested by having the independent variable

changed. : ;
The control group is the group in which the independent variable is not changed but

treated as a controlled variable.
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THE SCIENTIFIC METHOD

The scientific method is a ]ogiéal and systematic approach used be scientists 10 collect
information. : ‘ ;

ihefqllowing steps are used: | ' : N Eekiy

" 1. IDENTIFY THE PROBLEM . ‘
| State the problem to be solved or the question to be answered.

HOW IS IT POSSIBLE TO THROW AN EGG AGAINST AN OBJECT AND
NOT HAVE IT BREAK? | : .‘

1

2. '\COLLECT INFORMATION ABOUT THE.PROBLEM

3. FORM A HYPOTHESIS :
...a proposed solution - a prediction or “best guess” based on known facts, |

4., TEST THE HYPOTHESIS

...do an experiment ,
...the hypothesis is tested by making observations,

\

QU e

. ACCEPTOR'REJEET THE HYPOTHESIS
If the information obtained from the tests show the hypothesis to be true, the hypothesis is
accepted, if not, the hypothesis is rejected .

(i e !.f;:
!

5

6. REPORT THE RESULTS
Scientists publish the result of their work in journals so that it can be used by other scientists .
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Pre-Assessment: Our Dynamic Planet

Directions: Use complete sentences and proper grammar, to answer the following
questions.

1. What are volcanoes and why do they occur where they do?
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2. What are earthquakes and what causes them?

Fasith

g
4G

.l_ﬂ"
77 1 A
;..r{}',_' 4
Yy

(//’J N



3. How are earthquakes and volcanoes related?
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4. How do mountains form?
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Investigating Our Dynamic Planet
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Name:

Farth System Connection Sheet

When you finish an investigation, use this sheet to record any links you can make
with the Earth system. By the end of the module you should have as complete a

diagram as possible.

( Atmosphere

sactl o,
\'? Geosphere |/, y / i
| , Hi ! wn I Co f
y
(
) .i
\.'1'



-

/ - . Biosphere \

’

Hydrosphere j
1




Inquiry Processes

o

« Explore questions to answer by inquiry.

®

Design an investigation.

Conduct an investigation.

Collect and review data using tools.

Use evidence to develop ideas.

Consider evidence for explanations.
Sdises

Seek alternative explanations.

¢ Show evidence and reasons to others.

Use mathematics for science inquiry.
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BACKGROUND INFORMATION
INVESTIGATION 1: GATHERING EVIDENCE AND MODELING

What you are about to do represents a scientific approach to gathering
evidence. The data you will collect is the evidence. Sight, touch, smell,
sound, and in some safe instances, taste, can all be used to make
observations. Observations can provide evidence that can then be evaluated
and analyzed to provide explanations for scientific inquiry questions.
Accurate observations are crucial in this respect and that this often means
taking a systematic approach. Without this, it is easy to overlook something
that might be important to accuracy, and therefore the validity of the
observation.

In this investigation you will be using three senses: smell, touch, and
hearing. Do not touch anything until instructed to do so. This is important.
Touching too soon can sometimes interfere with the validity of a test.
Observations of sound can be important scientific data. For example, a
doctor listening to a patient's heartbeat with a stethoscope. Work quietly
to ensure good sound observations. We often use our sense of touch to
identify objects, especially when they are hidden from view, like items in
coat pockets or small things in a school backpack. How would you find your
way around a room if it were suddenly plunged into darkness because of a
power outage at night. Be systematic about using touch.

Models are tentative schemes or structures that correspond to real
objects, events, or classes of events, and that have explanatory power.
Models help scientists and engineers understand how things work. Models
take many forms, including physical objects, plans, mental constructs,
mathematical equations, and computer simulations. Models are often used to
think about processes that happen too slowly, too quickly, or on too small a
scale to be observed directly, or that are too vast to be changed
deliberately, or that are potentially dangerous.



Geoscientists have been developing models of the Earth's interior for well
over 100 years. Before the end of the nineteenth century, geoscientists had
only a dim conception of the interior of the Earth. The size and mass of the
Earth had been measured quite some time before, so the average density of
the Earth was known. That average density is much greater than the density
of typical crustal rocks, so it was concluded that the deep interior must be
denser that average. The existence of the Earth's magnetic field also gave
the clue that the core consists at least partly of iron. The most important
guide to the nature of the Earth's interior has come from interpretation of
how seismic (earthquake) waves pass through the Earth.
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What are the Contents of the Mystery Bag?

Hypothesis
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Activity Three — Serial Ordering i

Place the five objects in order of the following: ‘ N\
a. | smailesiio iafgesi'f._" noeTes tg fQng# .1
{1 ) f . :
{ . 1 1 2 ( {
\\'. B -
| e
b. roughest to smoothest 3 P B metn A ‘
v (Y ]
L L < §
e /
/ y
A AN
J, V¢

c. 7?77 ‘your group should come up with one more category here:

Activity Four — Shadow Boxing
Look at the shadow on the screen in the front of the room. Describe the shadow below, including what

you think the object is.

( ¥) /)
|
- DA
Plok
T ]

Closing Question??
Why is making good observations an important skill in scientific investigations?

//’r‘. _: = R )
, v
]
1 } J i X ﬂ
-t —
Asl ,
Wi \.‘ e



DIRECTIONS
THE INTERIOR OF THE EARTH
INVESTIGATION 2
PART A: OBSERVING WAVES AND MEASURING WAVE SPEED
IES: OUR DYNAMIC PLANET

BACKGROUND INFORMATION

Scientists use earthquake waves that pass through the Earth to make models
of what the Earth is like. In some ways, this is like an x-ray of the Earth, because
like earthquakes, an x-ray source sends energy into an object and the energy
travels in the form of waves. In making a model of the Earth, it is important to
find out the time it takes for an earthquake wave to travel from the location of the
earthquake to a recorder (called a seismograph). How long the wave takes to
travel, and whether or not the wave makes it to the seismograph, provide
important evidence about the interior of the Earth. In this investigation, you will
focus on MEASURING THE SPEED OF WAVES IN WATER.

You will be measuring the distance between two points, measuring how much
time it takes for a wave to travel from one point to another, and calculating the
average travel time and average speed of the waves.

For test results to be accurate, the test itself must be free of uncontrolled
variables, other than those that are intentionally uncontrolled. It is crucial that the
test be conducted in exactly the same way every time if it is to be counted as
reliable (or, in the language of scientific experimentation, “fair”).

Sometimes part of the experiment doesn’t go according to plan. | ﬁ‘ou think
that you have not made a “fair and objective” measurement (e.g. the stopwatch
was not started at the instant that the pebble hit the water), then don’t use that
data for your calculations. Use your best judgment about when to do this, as a
scientist would. It is highly desirable to do a few practice runs and get the
procedure well worked out. At the end of Part A, record possible sources of error

in your journal.

Safety Precautions:
Pebbles should not be thrown, and goggles should be worn. Spills should be

reported to the teacher and wiped up as instructed.



Things to keep in mind BEFORE doing this investigation:

A distance of at least 40 cm between points is recommended.

Record the distance between the two points as accurately as possible.

Water need not be very deep in the containers. Two to three centimeters
(about one inch) works just fine.

The height for dropping the pebbles should be about 5 centimeters. (2
inches)

The accurate recording of information is crucial in science. Using a data
table is a good way of organizing this recording.

-
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Trial
Number

Distance Wave Wave Notes About
Traveled (cm) Travel Time  Quality of
(s) Measurement
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__waves from Trough (bottom) to crest (top)

Background Information
Investigation 2: The Interior of the Earth
Part B: Kinds of Seismic Waves

In this investigation you will use Sllnkys““ro observe two kinds of
seismic waves: compressional waves and shear waves. Compressional waves
travel differently than shear waves, as well as travel faster that shear

waves. Scientists study the arrival times and amphTudes (height of the
_of seismic waves to sTudy the

interior of the Earth.
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Gisting
Reading for main ideas by summarizing selected sections
of an article into 20 clear, concise words.

1. Read the article, Earth.

2. Summarize the first paragraph in no more than or no less
than 20 words. Decide what is important to keep and what is
not important to keep. You must begin the gist with the
word who or what. Gists must be written in sentence form.
You determine the number of sentences. | :

L 8 no )

3. Summarize the first and second paragrapl'ié in no more or
no less than 20 words. Again, decide what is important to
keep and what is not important to keep. Again, begin the
gist with the word who or what.

L
4. Continue the above process until all %’\ paragraphs are
summarized in 20 words.

Note: If you do not finish this assignment in class today, it
must be completed over the weekend. Keep all work in
your Science Binder. Don't hesitate to ask for help if
you need it. a
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The only pianet ip our Solar
System able to support life

Around 4.6 billion years
ago Earth and the other
planets that orbit the Sun
were formed. These planets,
their moons, many asteroids
(AS-tuh-ROYDZ; minor
planets), and the Sun make up
the Solar System. The closest
planet to the Sun is Mercury,
followed by Venus, Earth (which
is about 94 million miles away
from the Sun), and Mars. Each of
these planets is made of rock. The
more distant planets, excluding Pluto,
are made mainly of gas.

Shortly after their formation, all the
rocky planets and their moons were hit by
countless meteorites (MEE-tee-uh-ryts; small

HIGHLIGHTS

@ Earth is the only planet in the Solar System with
lots of water and therefore plenty of life.

9 Scientists believe that Earth is about 4.6 billion
years old.

4 Earth moves around the Sun in one year and
rotates around on its own axis each day.

4 Day and night are caused by Earth making one
complete revolution in 24 hours.

€ Earth is not shaped like a perfect sphere. It bulges
out at the equator.

4 Earth's crust moves; giant slabs of crust, called
plates, gradually move apart and collide, carrying
the continents with them.

_____

A satellite image of Earth showing Africa,
the Arabian peninsula, and Europe.

particles of matter). These meteorites made
craters, which are easily seen on Earth’s Moon.
Earth’s surface is no longer covered with craters.
This is because it is constantly being weathered
and changed by the atmosphere.

There have been many different ideas about
how Earth was formed. In ancient times, people
thought that Earth was at the center of the
Universe. In the 16th century, Polish astronomer
Copernicus (1473-1543) suggested that Earth
revolved around the Sun. This idea was later
proved by the observations of Italian astronomer
Galileo (1564-1642). These astronomers’ early
ideas led to a number of different theories about
how the Solar System had formed.

Pierre-Simon Laplace (1749-1827), a French
astronomer, suggested around 200 years ago that
the planets and the Sun'were formed from a hot
cloud of gas. Modern theories say that the gas
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cloud was cold. Gradually, rocky matter was
formed as the gas and dust came together.
cavity drew the material into blO‘O'GY' chunks.
some of these chunks move thloucrh space as
asteroids. Otlers'grew into large planets.

Life and features on Earth

Earth is 2 unique planet because it is the only
place in the Solar System that is filled with living
organisms. Organisms can live on Earth because
it is at just the 11ght distance from the Sun for
water to exist as a liquid. Water is a precious
liquid that is essential for all life. Nearly three-
quarters of Earth is covered by the oceans.
Mercury and Venus have only hot water vapor
and not liquid water. Farther out from Earth,
on Mars, water is frozen solid.

Earth-is ' made of three layers. The top layer
is called the ¢rust. Below the crust is the mantle,
and in the very center is the.core. The crust is
surrounded by a layer of gases. This layer is
called the atmosphere It contains the oxygen
(about 21 percent of the atmosphere) essential
to many living organisms. The atmosphere

se Columbia River is the largest river in volume
to flow from North America into the Pacific Ocean.

~Earth’s Gravit,
One of the most important forces
on Earth is gravity. This force pulls
objects toward each other. Living
organisms, including humans, are held on Earth by
gravity. Earth itself is kept in its orbit around the Sun
by gravity. An object’s weight is the strength of its
pull by gravity toward Earth. Without gravity, Earth
would not have an atmosphere to enable animals to
breathe. Because the Moon is much smaller than
Earth, it has less gravity. The Moon's gravity is too
weak to hold an atmosphere around it. Astronauts on
the Moon are not held down so much as on Earth, s0
they can bounce and jump around on the Moon.
Because Earth rotates on its axis, it has a buige
around its middle, at the equator (ih—KWAY-tuhr; an
“imaginary circle around Earth at equal distances from
the North and South Poles). This is where the Earth
has been stretched by its spinning motion. Earth's
circumference around the poles is 24,860 miles
(40,007 km) and af the equator it is 24,901 miles

Earth, the more they are pulled down by gravity and
the more they weigh. Someone standing on the North
Pole weighs a little bit more than if they stood on the
equator. This is because at the North Pole they are
slightly nearer the center of Earth than at the
equator, where Earth bulges. In addition, since the
person at the equator is moving around a large circle
at high speed, a centrifugal (sen-TRIH-fyuh-guhl;
center-fleeing) force would counteract a small fraction
(less than one percent) of his or her weight as
measured by standing on a bathroom scale.

¢
o

|

(40,074 km). The nearer someone is to the center (A

absorbs and traps heat from the Sun, making the
surface of Earth a pleasant place to live. The
atmosphere also acts as a protective shield.
Dangerous ultraviolet rays from the Sun are kept
out by a layer of ozone (OH-zohn; a form of

oxygen with three atoms) high in the sky.

Earth’s crust

The continents of Earth have the overall e

composrtlon and density of granite (GRA-nuh
an igneous (IG-nee- uhs) 1'ock which means it
was once molten. This type of rock has solidiiied
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Flat or Round?

Many years ago, people thought that Earth was flat.
They believed there were steep cliffs at the edge of
the world and that people could fall off into space.
As people began to study Earth more, they began to
question this idea. It was noticed, for example, that
when a ship sailed into the distance it did not
suddenly disappear over the horizon. It would
gradually move over the horizon. First the hull
disappeared, followed by the tops of the masts. This
made people think that perhaps Earth was a sphere
and not flat. There was other evidence, too. Sailors
noticed that as they traveled north they saw different
stars and constellations in the night sky. The stars
they saw at home were no longer there. If they were
sailing on a sphere-shaped Earth, these observations
could be explained.

In addition, when an eclipse of the Moon takes
place, Earth's shadow falls on the Moon. This
shadow is round, the type of shadow that only a
sphere could produce. So for hundreds of years
people have believed Earth to be round. They have
been able to prove it by using simple observations
such as these. Today, people have the most striking
evidence possible—photographs taken from space.
These show Earth as a beautiful sphere with large
landmasses and oceans, swirling cloud patterns,
and ice caps.

Gap in crust
Ocean

Continent

Magma

deep in Earth’s crust from molten rock called
magma (MAG-muh). Many other rocks also
appear in the continental crust. These rocks
include sedimentary (seh-duh-MEN-tuh-ree)
rocks made of sand, clay, and pebbles. There are
also metamorphic (MEH-tuh-MAWR-fik) rocks,
which have been changed by heat or the
pressures caused when continents move about.
Marble is metamorphosed (MEH-tuh-MAWR-
fohzd; changed) limestone. The continental crust
may be 60 miles (96 km) thick.

Mountain chains are a typical feature of the
continents. These chains run in narrow bands,
usually where two old landmasses have collided.
One of the longest mountain chains runs from
the Pyrenees (PIR-uh-neez) in Spain through the
Alps to the Himalayas. The highest point on
Earth is Mount Everest in the Himalayas, which
peaks at a height of around 5% miles (9 km).

Land is constantly attacked by extreme forces.
Water is the most powerful of these. Rapidly
running rivers cut deep valleys, frozen glaciers
carve away the mountain summit, and seas batter
the coastline. The fragments worn away from the
land, such as pebbles and sand, are deposited in
the sea. There they form new sedimentary rock
layers such as sandstone.

Oceans

The floors of the oceans are made of basalt (buh-
SAWLT), which is a volcanic rock that has
cooled from molten lava (LAH-vuh). The sea

I\_’f:{idocean Continent
ridge ; ;
g # o Volcanic mountain

>,

\Oceam’c plate

dipping unde:

Oceanic plate

continental p!

This diagram shows the continual movement
of the plates of crust deep beneath the ocean floor.
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BACKGROUND
Investigation 2: The Interior of the Earth
Part C: Refraction of Waves

In investigation 2: Part C: Refraction of Waves, you will simulate what
happens when a;seismic wave crosses a boundary between two kinds of

materials.
Read steps 1-8, pages 12-14.

The diagram on page 13 shows a row of students who march toward a
“boundary line." The row of students represents the front of a wave that is
moving through the Earth. The white line represents a boundary between
+wo kinds of materials. As-each part of the wave crosses the boundary
line, its speed changes, because the speed of a wave depends upon the
material through which it is traveling. This holds for compressional waves

as well as shear waves.

Does a change in the speed of a wave have any effect on its path or
direction? (explain)

What would happen if students did not change the speed of their

marching after they crossed the white boundary line?
N



What would happen if the students increased the speed of their
marching after crossing the boundary line?

1 | ) | s

¥ »
1 iy \ ! \ & \ i\
1 & - - A 1 \ -
i VLY \J“ U L v

Predict what the line of students will look like after the last person has
crossed the boundary. !

¢



Modeling Wave Refraction
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Background Information
Investigation 2, Part D: Refraction of Earthquake Waves in the Earth

You will need to use what you learned about wave refraction from Investigation 2, Part C,
to predict what would happen to the paths of earthquake waves as the waves pass through
the Earth. For the purpose of this investigation, the earthquake waves are compressional
waves, and can travel through all kinds of matter.

In Investigation 2, Part C, you created a model of what happens when a wave crosses a
boundary between two different kinds of material. You are now being asked to use this
model to predict what would happen to earthquake waves if the waves pass through two
kinds of materials in the Earth.

Note: For this investigation, the speed of the earthquake waves decrease as
the waves cross the boundary represented by the inner circle.

The lines on the right side of the circle of your diagram represent the directions in
which earthquake waves move. Earthquake waves radiate in all directions from an
earthquake. Lines drawn perpendicular to this expanding front, show the direction of
movement and look like spokes on a wheel when viewed in two dimensions.
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Blackiine Master Our Dynamic Planet 2.4

Seismic Wave Refraction and the Earth’s
Interior Structure

seismgraph

Use with Our Dynamic Planet Investigation 2: The Interior of the Earth

Investigating Our Dynamic Planet

319
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Blackline Master Our Dynamic Planet 2.5

P wave Shadow Zone

earthquake focus
OD

many waves
received

shadow zone shadow zone

no P waves , no P waves
ar-S waves 143 143° OfF S waves
received received

many waves received

o focus

_sshadow zone

Use with Qur Dynamic Planet Investigation 2: The Interior of the Earth

Investigating Farth Systems — Investigating Our Dynamic Planet
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Blackline Master Our Dynamic Planet 2.6

Earth’s interior Structure

© It's About Time, Inc.

Use with Our Dynamic Planet Investigation 2: The Interior of the Earth

Investigating Our Dynamic Planet 3z
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Background Information
Investigation 3: Forces that Cause Earth Movements

In this investigation you are asked to consider whether or not
the Earth’'s mantle moves. You will conduct a small-scale,
hands-on investigation into the process of convection. You will
observe a teacher demonstration of convection using a heated
beaker of water, a cup of oatmeal, and food coloring. You are
asked to consider these two activities as models of how
convection operates in the Earth by mapping the elements of your
experimental setup onto the layers of the Earth that you have

studied in prior investigations.

At the conclusion of this investigation you should have
A working understanding of the process of convection, and how
convection within the Earth causes plates of the rigid, outer shell
of the Earth (lithospheric plates) to move and leads to volcanism
and the formation of crust at mid-ocean ridges (underwater

mountain ranges).

You will explore convection cells in two different kinds of
fluids (syrup and water) and relate these convection cells 1o the
uneven heating and cooling within the Earth's hThosphere and
asthenosphere. ey |
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BACKGROUND INFORMATION
INVESTIGATION 4
THE MOVEMENT OF THE EARTH’S LITHOSPHERIC PLATES
Part A

In this investigation you will model what happens at plate boundaries. There
are three basic kinds of plate boundaries: divergent boundaries at spreading -
ridges; convergent boundaries at subduction zones and sites of continent-
continent collision; and transform boundaries where plates are sliding past

each other.

In Part A you will first hypothesize about how mountains, volcanoes, and
earthquakes might occur wherefithospheric plates meet. You will then modelthe
collision of two plates (plate convergence) using simple materials. Next, you are
asked to relate your observations of the model you made to a world map of

lithospheric plates.

The evidence you collect during this investigation includes:
a. The Earth’s crust consists of thick, less dense continental crust and

thin, more dense oceanic crust.

b. the lithosphere is not one continuous piece, but instead exists as large
and small pieces or plates.

c. Plates can be moving apart from one another (diverging), moving
toward one another (converging), or sliding past one another
(transforming).

d. Plates with ocean crust are more dense (more mass per volume) and
slide under plates with continental crust when they converge.

e. BEarthquakes, mountains, and/or volcanoes can often occur at the

boundaries between plates.
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