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« Simple Solutions® NextGen Science 8

Lesson #1 _\

Kinetic Energy,-Part |

Energy is the ability fo cause change. We observe energy when we see light or motion, when
we feel heat or vibrations, and when we hear sounds. These are just g few examples. Energy is ali
around us, and it is in everything.

Although we observe energy in a variety of phenomena, it is all the same energy. It just presents
itself in different ways. Some energy is in motion, and some is stored in fields,

Energy of motion is called kinetic energy. Motion is movement—a robot marching, o bird flying,
or the wind blowing. Energy is related to mass, the amount of matter of an object. It is also related to
velocity, how fast or how slow the object is moving. |

The greater an shjects velocky, the more Kinotlc eneray it has. Forexample, o car speeding
dlong the highway has moreé kinetic energy than the same car traveling slowly through a school

zone. A baseball hurled by a major league pitcher has more kinetic energy than the same baseball
fessed by g Little League pitcher.

Study the table. The mass of each car is the same, but each car has a different velocity. As the
velocity incredses, note how the kinetic energy increases.

As velocity increases,
kinetic energy
increases (when the

“mass is the same),

530,000

Corc 700 140

The gregier an objects mass, the more netle éri.%u"g:g it lrais, For example, when ¢
moforcycle and a school bus move at the same speed, the bus has greater kinetic energy. When
moving af the same speed, a heavy bowling balf has more kinetic energy than a playground ball
filled with air.

Study the table. The velocity of each horse is the same, but the mass of each horse is different.
The heavier the horse, the greater the kinetic energy.

= AL As mass increases,
Horse A kinetic energy
increases (when
Horse B velocity is thie same), | .
Horse C
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| is the energy of maotion.

Potential energy Kinetic energy Solar energy

2. True or False? If a statement is false, explain why on the line below. _

. Energy is found in motion, and it is stored in fields.
Energy is the ability to cause change.
As velocity increases, kinetic energy decredses.

Energy can be observed as heat, sound, or vibrations.

3. Alex has g mass of 90 kg. His daughter’s mass is 45 kg. They are jogging together at
8 krn/hr. Who has more kinetic energy?

Alex his daughter neither

4. Tommy and Anita are racing their rermote-controlled cars. Both cars have the same mass.
Tommy’s car is fravelling af 2 km/hr, Anita's car moves atf 2.5 kim/hr. Which car has more
kinefic energy? '

Tommy’s car Anitd’s car neither

5. Mimi and her twin sister, DeDe, have the same mass. They are riding fogether in the back seat
of their aunt’s car. Mimi's kinetic energy is (more / less / equal to) DeDe’s kinetic energy.

6. True or False?

The particles that make up matter are constantly moving. They have kinetfic energy.

7. Metric units of measurementis include . Choose all that apply.
grams Fahrenheit meters
pounds second inches

8. Scientists and engineers ask guestions and conduct investigations 1o find answers that are
based on (fact / opinion).

9, Isthe following sentence a scientific question?
. s it easier to wear your school backpack or fo pull it on wheels?

- yes no
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Kinetic Energy, Part il

Remember, kinetic energy is related to mass and velocity. We can use tables fo show these
relationships. Use table t and fable 2 fo complete the iterns below.

10 0 500 10 10 500

20 10 1,000 10 20 2,000

40 10 2,000 10 - 40 8,000

80 10 4,000 10 80 ! 32,000
. The kinetic energy of an object is related to ifs and

2. Study table 1, and complete these statements.

Mass (doubles / quadruples / stays the same) from one row to the nex,
Velocity (doubles / quadruples / stays the same) from one row 1o the next.

Kinetic energy (doubles / quadruples / stays the same) from one rowto the next.

3. Based on table 1, what is the relationship between mass and kinefic energy?

A) When mass changes, kinetic energy changes by the same factor.
B) When mass changes, there is no change in kinetic energy.
C) When mass increases, kinetic energy decreases.

D) There is no relationship between mass and kinetic energy.

4. Study table 2, and complete these sfatements.

Mass (doubles / quadruples / stays the same) from one row fo the next.
Velocity (doubles / quadryples / stays the same) from one row 1o the next.

Kinetic energy (doubles / quadruples / stays the same) from one row 1o the next.

5. Based on table 2, what is the relationship between velocity and kinetic energy?

A) When velocity changes, kinetfic energy changes by the same factor.
B) When velocity changes, there is no change in kinetic energy.
C) When velocity increases by a factor x, kinetic energy changes by x2
D) There is no relationship between velocity and kinetic energy.
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Use the relationships you learned from the previous page to answer the following questions.

6. Two birds are flying af the same speed. The hawk has a mass of 2kg. The bald eagle nas a
mass of 6 kg. ‘

The masses differ by a factor of

5o the kinetic energy of the birds will differ by a factor of

if the kinetic energy of the hawk is 160, then the kinetic energy of the bald eagle is J.

7. An object is moving af G velocity of 5 m/s. The object’s velocity increases 10 15 m/s.

The object's Veloch‘y has changed by a factor of

5o the kinetic energy of the object will change by a factor of

The object originally had 50 | of kinetic energy. What is its kinetic energy now?
200} 250 300 450 ]

8. 1f a10 kg object has a kinetic energy of 500 |, how much kinetic energy does a 40 kg object
moving atf the same speed have?

500]  1000] 2,000 4,000

9. Kinetic energy is measured in which unit of measurement?

newtons Celsius joules kilowaits

10.  During an experiment, d scientist manipulates the (independent / dependent) variable fo

observe how the (independent / dependent) variable may change.

L Scientists use a variety of fools to make ohservations and take measurements. Match each
instrurment with its clue, .

thermometer A) mass

triple beam balance B) temperature
meter stick C) length or distance
graduated cylinder D)} volume of d licuid

2. Abasketballand o tennis bail are moving at the same rate.
Circle the balt that has more kinefic energy.

624 gram—s 57 grams
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Kinetic Energy, Part il

Study the graphs below. Graph A shows the relationship between kinetic energy and mass when
velocity remains constant. Graph B shows the relationship between kinetic energy and velocity when

madss is held constant.

Graph A: Kinetic Energy and Mass Graph B: Kinetic Energy and Velocity
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Kinetic Enarpy

A graph of mass and kinetic energy forms a straight line starting at the origin. What does this
graph tell us?

A) Mass and kinetic energy are proportional.

B) Asmass incregses, kingfic energy increases.

C) The two variables are increasing by the same factor.

D) all of these

In graph B, mass remains constant while velocity changes, Why does a graph of velocity and
kinetic energy form a curved line? ‘

A) As vé!oci’ry increases, kinetic energy increases.
B) Kinetic energy and velocity are not proportional.
C) Velocity and kinetic engrgy change by different factors.

)
D) all of these
Compare the two graphs again. Which variable has a greater effect on kinetic energy?

mass velocity both mass and velocﬂy have ’rhe same effect

According to graph B, when the velocity of an object is zero, the kinefic energy of the object

will be

As the velocity of an object decreases, the object has (more / less;) kinefic energy.

I two objects have the same velocity, the object with more masss will have {more / less) kinetic energy.
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Study the graphs.

Graph A Graph 8

7 Write the letter of each graph next 1o the term that describes if.
proporfional

not proportional

8. When two variables are proporiional, they change by the same factor. Which graph would
represent variables that are proportional?
graph A graph B

This graph would represent the relationship between kinetic energy and (mass / velodity).

9 Sometimes, two variables do not change af a constant rate. Which graph would represent
these variables?

graph A graph B

This graph would represent the relationship between kinefic energy and (miass / velocity).
10. On graphs, the variable plotted onthe x-axis is the (independém / dependent) variable, and
the (independent/ dependent) varidble is plotied along the y-oxis

. Acarincreases its velocity from 30 km/hr To 60 kmn/hr. The velocity-has changed by d factor
of 2. By what factor has the car's kinetic enerdy changed?

2 4 30 60
If the kinetic energy of the car was originally 7000 J, whai is the car's kinetic energy after it
speeds up?
7000] 14,000} 28,000} 49,000]
12. Aln) is a possible explanation for sdmeThing that a scientist has observed.

variable fact hypothesis | inquiry
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Kinetic Energy, Part IV

As the previous lessons showed, kinetic energy is proporfional fo the mass of the moving
object. Kinetic energy increases with the square of the object’s velocity. These relationships can be
expressed using the following equation:- '

Kinetic Energy =% % mass X velocity? =%mv?

The equation shows that kinefic energy is related to mass and velocity. If we know an object’s
mass in kilograms (kg) and its velocity in meters per second (m/s), we can calculate the object’s
kinetic energy in joules {J).

For example, a six-kilogram bowling ball rolls down the alley at eight meters per second.

KineticEnergy =1 x 6kg X (8 m/s)*=?
% x 6kg X (8%8)=7

Y2 (6 x64)=1
2 (384) =192

The kinetic energy of the bowling ballis 192 joules.
. Mathematical formulas are models used by scientists and

engineers 1o represent relagtionships among variables.
Complete the formula for calculating kinetic energy. KE=%X X

2. Use the formula to calculate the kinetic energy of a 50 kg bicycle that is moving at 4 més.

3. How much kinetic energy will the 50 kg bicycle have if it speeds up from 4 km/hr 1o 8 km/hr?

4. (Mass / Velocity) has an exponential effect on Kinetic ernergy.

5. The kinetic energy of an object is proportfional to the objeci’s mass. If two objects have the
same velocity, the object with twice as much mass will have (twice / four times) as much

kinetic energy.
]

6. Look af the formula for calculating kinetic energy. Which statement is true?

A) Velocity affects kinetic energy more than mass does.
B) Velocity affects kinetic energy less than mass does.
C) Velocity and mass offect kinetic energy equolly,

D) Velocity and mass have no effect on kinetic energy.
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7. As velocify Incredases by x, kinetic energy will increase py a factor of 12 if the velocity of an

object increases by d factor of 4, the kinefic energy increases by a factor of
8 Recall that velocity is the speed of an object moving in a certain direction. Which of the
following units do scientists and engineers use 10 describe speed?

miles per hour grams per cubic centimeter meters per second

9. Read the hypoihesis. Underline the independent variable.

An objeci’s kinetic energy will increase exponeniially if fhe object’s velocity Increases.

10. Choose the correct phrase.
(Quantitative / Qualitative) datals numerical.

(Quantitative / Qualitative) data describes qualities or characierisfics.

1. Which graph shows thaty is proportional to x? graph A graph B

GraphA : Graph 8

2. The table shows the relationship between the miles a car is driven and the amount of gas
that is used. ' . '

As the number of miles doublés, the number of gallons

doubles ‘quadruples stays the same

So the relationship between miles traveled and gas used is

proportional nonproportional
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I Kinetic energy is the energy of (motion / position).

2. Which two factors are related.to kinefic energy?

rnass volume velocity magnetism

3. Kinefic energy is rneasured in

newtons Celsius joules kilowatts

4. Wrﬁe T for frue or F for false.
All moving ébjeca‘s have kinetic energy.
Kinetic energy is dependent on mass buf not velocity.

If velocity increases, kinetic energy increases.

5. Which-formula represents how mass and velocity are related to kinetic energy?

F=m/A D=m/V S=d/it KE = 1A mv?

6. Whatis true about kinetic energy?

A) Kinetic energy increases as an object’s mass decreases.
8} Kinetic energy is proportional fo the mass of an object.
C) As velocity increases by x, kinetic energy increases by x*.
D) bothBandC '

7 The table shows two bowling balls that are Troveiihg at the same speed.

Soia g e T
200

?

The masses of the two objects differ by o factor of

Therefore, the kinetic energy of bowling ball Bis J.

8. True of False?

Kinetic energy is proportional to an object's mass.
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9. When velocity changes by @ factor of b, kinetic encrgy wifl change by a factor of

10, Ahockey puck is moving across the ice af 20 km/hr.
After o slap shot toward the godi, its velocity Increases
to 60 krn/hr. By what factor has the velocity changed?

I the kinetic energy of the hockey puck before the siap shot

was 64 |, what is the kinetic energy of the hockey puck

after the siap shot? ]

1. Iftwo objects are traveling af the same rate, the object with (more / less) Mass will have more
kinefic energy.

7. For each statement, indicate whether it describes groph AorB. If it describes bath graphs,
wtite C.

Graph A GraphB

The variable y changes.at the same rote as x.

As x changes, the change fory is not constant.

As % increases, y also InCredses.

'This graph shows the relu’rionshib between velocity and kinetic energy.

This graph shows the relationship between mass and kinetic energy.

3. What is the relationship between kinetic energy and velocity?
A) An object’s kinefic energy decreases as ifs velocity increases.
B) When velocity changes by X, kinefic energy changes by x*.
C) Asanobject gains velocity, it fends fo increase in mass.

D) There is no relationship between kinetic energy and velocity.

4. Which of these do scientists and engineers use 10 show relationships among variables and o
predict what will likely happen?

A) probability ) C) ratios and proportions
B) formulas and equations D) ol of these
14
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what Is a Wave?

A wave is a disturbance that fransfers energy from one place‘ to another. When a pebble falls
info still water, it creates a disturbance. A repeating parern of motion carries the disturbance
oulward in waves.

A wave fransfers energy, not matter. Although the ripples move away from the disturbance, the
water is moving up and down, nat outward. As each particle of water moves, it fransfers energy
to the particles around it. Each particie then refums 1o its original position. Only the energy moves
away from the disturbance. ,

Waves can be classified by how they travel, and scientists use models To show this.

Model A shows Q fransverse wave. in a fransverse wave, the disturbance moves perpendicular
to the direction the wave is irovelmg As the disturbance oscitlates (vibrates) in an up and-down
motion, the wave moves in a horizontal direction.

When the disturbance vibrates up, the wave forms a crest. The crest s the peak of a wave. As the
disturbance vibrates down, the wave forms a frough. The frough (trof) is the valley of the wave.

{rast

ig:r

\%"6\ % i Sonricy ‘I"w-b T

s

fodel A &ssgwﬁance%

&

~:' .
S S
%
\

Trough
Model B shows a compression wave, also known as & longitudinal wave. In d compression wave,
ihe disturbance moves parallel to the direction the wave is traveling. The particles vibrate back and
forth in the same direction the wave is moving.
As the disturbance moves forward, matter is compressed. Notice the areas where the porT:cles
are closest together. This region is known as d compressio. When the disturbance moves
backward, the particles spread out. This region is known as @ rovefaction. The particles then refurn

to their original position where they are neither compressed hor spread out.
Lompression  Rarefaction
A e U woass VDD

et
odel 3 Bistuehance | |

. Compiete the statement.

Awave is a disturbance that fransfers {energy / matter) from one place to another.

2. On the diagram below, iabel one crest and one trough.

RN ANAN
{llstuz'bancei V%Kj\ \‘\fv
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3 Label each wave model as fransverse or compression.

disterbance

dismrbanceé’ K{

4. Each model above has an arrow showing the direction of the disturbance. Draw an arrow
below eqach wave showing the direction energy is travelling.

5. Trueor Folse?

In all waves, the energy moves away from the disturbance.
in all waves, particles of matter move away from the disturbance.

In the fexi, underline the sentences that support your answers to the itermns aDOVE.

6. ‘Write Tifthe statement describes a fransverse wave, C for compression Wave, or B for bofh.

has crests and troughs
hd%f:@%ﬂpré%iﬁmi&!&?ﬁf’éfadions
caused by a disturbance moving parallel to the direction-of the wave— _

~ eaused by a disfurbance moving perpendicular 1o the direction of the wave

7 Whatisthe relationship between mass and kinetic energy?

A) When mass changes, there is no change in kinetic energy.
B) When masschanges, kinetic energy changes by the scirp@ factor.
C) When mass iNCreases, kinetic energy decredses.

D) Thereisno relationship between mass and kinetic energy.

8. Whatisthe relationship befween velocity and kinetic energy’?

A) When velocity changes, there is no change in kinetic energy.
B) When velocity changes, kinetic energy changes by the same factor.
C) When velocity increases by d factor x, kinetlc energy changes by X2,

D)} Thereisno relationship between velocity and kinetic energy.

13
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A wave can be described by its propetties: frequency, wavelength, and amplitude. These

properties are related to the disturbance that creates the wave.

For example, moving the end of a rope up and down creates a fransverse wave with o series of

crests and froughs. Frequency is a measure of how many crests and troughs (how many cycles)

occur in one second. If one crest and one frough passby-irone second, This is called one heriz (Hz).

Moving the rope rapidly, with a great deal of energy, creates a wave with many crests and froughs.

Moving the end of the rope slowly, with less energy, creates o wave with fewer crests and froughs in

the same amount of fime.

1oyde
()
% & qom ‘
i i x,’ mote energy
ngher frequency =

aa
Sy,

1oycle

I AN

wﬁ m -u_usi.ﬂ?-!i{d !“% ’ ‘lzf‘
Lower frequency 1 less energy

The distance from crest to crast or from frough fo frough is called the wavetength. Wavelength

is measured in meters, centimeters, or nanometers, Wavelength and frequency dare inversely related.

It @ wave has a high frequency, it has a short wavelength. If a wave has d low frequency, ithas a

long wavelength.

1 eycle = T wavelength
¥ el g

“_‘.

Shorter wavelength =

\_/ more energy e

1 cyde = 1 wavelength
1

A FRET, \‘_‘ Aft-ﬁ&é:g,ﬁ

%«f_’i&
Longer wavelength

e

Yty less energy

A wave's Festing positior is where the rope would sit if there were no disturbance. Amplitude s

she mepdmum distance the wave varies from its resting position. i is the distance between the resting

position and a crest or the distance between the resting position and a trough. The amplifude of

qwave is determined by the energy in the disturbance. A wave with o higher amplifude has more

energy than a wave with a lower gmplitude.

Higher Amplitude s

1 wavelength
amphtude — | ;
és- ‘P k. g}. ":ﬂ‘:’ _;‘, :t_:.
‘ N

mplitude T wavelength

Lﬂﬂla"_m __"ﬂ_ﬂ;ﬂ;é;&x._ﬁa?z.
g Gt W T T

' less energy
Lower amplitude
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1. Match each termtoifs letter on the diagraim.

amplifude B T &
frough
wavelength

crest C

2. The properties of o wave dre determined by the that causes
The wave.

3. Acycle consisis of one and one .
A hertz is the number of cycles that poss by inone .

4 True or False?

One cycle is equat fo one wavelength.

5. Frequency and wavelength are inversely related. This means that as the frequency of awave

increases, its Wovelengfh.g@t&_ﬁi@mgah’--vshor’rer).

6. Armnplitude and wavelengih are distances. Which of the units below may be used to measure
amplitude or wavelength? Choose al that apply.

nanometers millimefers hertz meters joules

7 True or False? If a statement is false, explain why on the line belw.

A wave is a disturbance that transfers matter and energy from place to place.

In a fransverse wave, the wave moves perpendicularto the disfurbance.

e ————

8. What does a graph of mass and kinetic energy fell us? Graph A Kinetic Energy and Mass

. _
A) Mass and kinetic energy are propottional. 5 fi ) . B J;/‘,,'/f
B) Asmass increases, kinetic energy increases. 30 ' /"ff
€ 000 l /'(r.. .
C) The two variables are increasing by the same facfor. . ) :
D) allofthese . _ T e e o e

15
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Energy, Frequency, and Amplifude

The aynound of energy i o wove s procoriionad 16 the freauency of ha wave (E o §). [fthe
frequency of a wave is doubled, the wave delivers twice as much energy in the same amount of
fime. if the frequency of the wave is cut in half, the wave delivers half as much energy in the same

amount of fime.

Wave 1 Wave 2

NV ANPE VN VAVAVAVAVAVAN

Wave 2 has twice the frequency of Wave 1. It also has twice as much energy. '
hY

A3 the arnpliifude of o wove increoises by X, the energy of The wove Gwreoses by X7 (8 < A2,
This means that if the amplitude Is doubled, the energy of the wave will be four times (2% as great, f
the amplitude is fripled, the energy of the wave will increase by a factor of nine (3%). if the amplitude

“is cut in half, the energy of the wave will be one-fourth (1/2%) as great.

Wave 3 Wave 4

Wave 4 has twice the amplitude of Wave 3. It has four times as much energy.

1. Which of these describes the relationship between energy and a wave's frequency?

A) Frequency and energy are proportional.
B) Asfrequency increases, energy increases.
C) The two variables increase by the same factor.

D) all of these

2. Which statement describes the relationship between energy and a wave's amplitude?

A) As amplitude increases, energy increases.

B} Energy and amplitude are proportional.

C) If amplitude doubles, the energy of the wave quadruples.
D) bothAandC

3. (Amplitude / Frequency) has o greater effect on the energy of a wave.
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4. The diagram shows fwo'waves with the same amplitude. For each statement, decide it it
describes wave A or wave B.

has the higher frequency

has the longer wavelength

has more energy

5. The diagram below shows TWo Waves with the same frequency. Which statement is true?

Wave A Wave B

A) Wave A has greater amplitude and carries more energy.

B) Wove B has greater amplitude and carries more energy.
C) The waves are equal in omplitude and energy.

D) Wave B has greater ampfitude, but wave A carries more energy.

6. A compressnon wave has a frequency of 40 Hz, The frequency is decreased to 10 Hz.
The frequency of the wave has decreased by afactor of

So the the energy of the wave will (increase / decrease) by a factor of

7 Awave has an amplitude of 10 im. The amplitude is increosed'fo_ 30 nm.

The amplitude of the wave has increased by a factor of

So the energy of the wave will (increase / degrease) by a factor of

8. True or False?

In all waves, the energy and matter move away frarn the disturbance.

9. Which statement is frue?

A) Velocity affects kinetic energy less than mass does.
B) Velocity and mass affect kinetic energy equaly.
C) Velocity affects kinetic energy more than mass does.

D) Velocity and mass have no effect on kinetic energy.

17
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The Characteristics of Living Things

All matter—living and nonfiving—is made of elements. The human body is made of the same
elements found in soil. Yet, the human body is fiving, and sofl is nof. What determines if something is
living? Science has identified the characteristics of living things. And every living thing has them all.

- Livireg Thinggs ove moade of celis. Unicellular organisms are
made of only one cell. Multicellular organisms are made of
many cells. In more complex organisms, cells work together
to form tissues. Tissues work fogether to form organs, organs
work tfogether to form systems.

- Living things respord fo stirmesll, A stimulus can be light,
sound, heat, o pressure. Or it can be something else. Every
living thing senses and responds to stimuli. A worm confracts
its body when touched. Human skin gets goose bumps when
it is cold. A plant may sense light and grow in the direction
the light is coming from.

- Eivineg things roust moinioin o stoble intermal condifion.

. - Hhisgiecalledhomeostasis (h6 me 6 sta sas). An organism
must have a consistent internal environment even if the
outside environment changes. For the body’s cells, conditions
such as body temperature should change as litfle as
possible.

¢ Living things con repraduce. To reproduce means to creafe
offspring, or more of the organisi's-ewn kind. Reproduction
happens in différent ways, based on the fype of organism.
For example, bacteria splif in two, Trees produce seeds thaf
grow into saplings. Ducks lay eggs that hatch ducklings.
When living things reproduce, they pass on their traits. This is
known as heredily.

- Livirg things use enargy. All of life’s activities, from hunting
food to sleeping and breathing, require energy. For all
organisms, obtaining energy involves some sort of food.
Some living things make their own food. These organisms are
called autatrophs (6 ta trofs). Organisms that cannot produce
their own food are called heferotraphs (he ta o trofs). To get
energy, heterotrophs consume other organisms.

AlHliving things share certain
characteristics.
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. the prefix homeo- means sqme" of "similar” The word stasis refers to the "state or condifion”
sormething is in. Homeostasis is the ability of living things fo maintain a {changing / constant)

infernal environmen.

7 The characteristics of living things are listed below. Match each characteristic with its example.

rnade of cells ' A) A sunflower bends toward sunhight.

responds to stimuli B) Bacteria mulfiply by splitting info two.

main?dins homeostasis C) Adog pcm’rs. on a hot summer day.

reproduces D} An anfelope runs across the savannd.

uses energy E} A microscope revedls srnalt chambers in a slice of
cork.

% All organisms must obtain energy 1o five. Choose the correct terms.

(Autotrophs/ Heterotrophs) consume other organisms, while {autotrophs/ heterotrophs)
produce their own food. '

4. The amplitude of wave A s 4 times larger than wave B. Which statement is frue?

Wave A : Wave B
\/\/\/\A/\N\ N e U NIV N
A) Wave B has more energy. '
B) Wave A has 4 fimes more energy than wave B.

C) Wave B has 4 times more energy than wave A.
D) Wave A has 16 times more energy than wave B.

5 Match each ferm fa its letter on the diagram.

amplitude B ¥ 3

- trough
wavelength

crest C

6. Trueor False?

In all waves, matier moves away from the disturbance.
1Q

T Ll

AN L
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I Awave is a disturbance that transfers (energy / matter) from one place 1o another.

2. Acompression wave is also knowrn as d wave.

% Write T for fransverse wave and € for compression wave.

... . The disturbance is perpendicular fo the direction energy is traveling.

Particles of matter vibrate back and forth in the same direction as the wave.

4. Kinetic energy is proportional to the fradss / velocity) of an object.

The energy of awave ‘i’s_“ proporfional to the {amplitude / frequency) of the wave.

5. {dentify each characteristic of the wave.

A)
B)
)
b)

6. Match each term with its definition.

A) amplitude B) frequency C) wavelength

the distance between two crests or troughs, or two compressions or rarefactions
the number of wave cycles per second, measured in herfz

ihe height of a wave from resting position to the crest or frough

7. Which graph shows that v is proportionat o x7? graph A graph B

Graph A Graph B

/

¥ axis
3 IS

X axis x axis

8. The human body sweats fo cool itself. If blood pressure drops, the heart beats faster. The
lungs breathe fo take in oxygen. These are ways that the body maintains & stebleinternal

arvironment Anaother word for this is
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9.

10.

|
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Energy from the sun travels through space in efectromagnetic waves. Waves from the sun
come in different frequencies. This diagram shows the full spectrum of light.
Electromagnetic spectrum '
Visibie

Radio waves Infrared Light Ultraviolet X-rays Gamma rays
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Increasing freguancy

K4

Study the diagram. For each statement, write T fér frue or F for false.
Radio waves have d lower frequency than gamma rays.
Radio waves have more energy than gammd rays.
Visible light waves have a higher frequency than infrared rays.

Visible light waves have more energy Than infrared rays.

Pitch is a characteristic of seund that depends on frequency. Faster vibrations create a
higher frequency, and therefore, a higher pitch.

W\ W\/\/
(Wave-A / Wave B) has a highet frequency.
So the pitch of wave A will be (higher / lower) than the pitch of wave B.

- Which of the foltowing s ftuefer-all fiving things?

A) Aliliving things are made of cells that contain genetic material called DNA.
B) Living things have no-nstinct to respond fo their environment,

C) Only heterotrophs freed energy. '

D) bothAandC

The table describes o moving object. The velocity of the object
changes by a factor of

5o the kinetic energy of the object with change by a factor
of

After the change in velocity, ihe kinefic energy of fhe object will be L

Complete the statement.

(Mass / Velocity) has a-gredter effect on kinetic energy.
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