Table of Contents

Intfroduction to PSSA Finish Line Science 8 ........................ 5
UNIT 1 The Nature of Science .. ......... .. ... ... ... 7/
Lesson 1 Processes and Procedures of Science [S8.A1.1.1-4] ................... 8
Lesson 2 Systems [S8.A3.1.1-5] . . ..ottt 14
Lesson 3 Change in Systems [S8.A1.3.1-4] . . . ... ot 21
Lesson 4 Patterns [S8.A.3.3.1, 2], . .. oottt 27
Lesson 5 Models [S8.A3.2.1-3] . . ... oot 32
Lesson 6 Tools in Science [S8.A.2.2.1-3] ... ..ottt 37
Lesson 7 Designing an Experiment [S8.A.2.1.2,3] ...... ... ..., 44
Lesson 8 Data Analysis [S8.2.1.1,4,5]. . . ..ottt 51
Lesson 9 Scientific Knowledge and Human Systems [S8.A.1.2.1-4; S8.A.2.1.6] . . . . . . 58
The Nature of Science Review. . ....... ... .. ... . . . . . . . 65
UNIT 2 Biological SCIENCES . . .. .ot o i et 77
Lesson 1 Classification of Organisms [$8.8.1.1.2,3] .. ............ i, 78
Lesson 2 Structure and Function in Animals and Plants [$8.B.1.1.1,2,4] ......... 85
Lesson 3 Inherited Traits [S8.B.2.2.1,2]. . . . ..o i it 94
Lesson 4 Genetics [S8.B.2.1.1-5]. . . oottt et e 100
Lesson 5 Biomes [S8.B.3.1.2] . ..o ittt e e 108
Lesson 6 Ecosystems [S8.B3.1.1,3] .. ..ottt 114
Lesson 7 Human Use of Resources [S8.B.3.3.1-4] .............ccoiininain.. 120
Lesson 8 Natural and Human-Made Changes to Ecosystems [$8.83.2.1-3] . . . . . . 128
Biological Sciences Review. . ........ ... .. . 135
UNIT 3 Physical SCIENCES . . ...t 143
Lesson 1 Properties of Matter [S8.C.1.1.2]. . .. ... .ot 144
Lesson 2 Structure of Matter [S8.C1.1.1]. ... ... 150
Lesson 3 Chemical Changes [S8.C.1.1.3] ... ... i i 155
Lesson 4 Forms and Sources of Energy [$8.C.2.1.1] ............ ... ... ...... 160
Lesson 5 Energy Transfer and Conversion [$8.C.2.1.2,3]. .. ......... ... ... 167
Lesson 6 Energy Resources [$8.C.2.2.1-3]. . . .. .ottt 173
Lesson 7 Force, Motion, and Newton’s Laws [S8.C3.1.1, 2] . . oo veeeennn. .. 180
Lesson 8 Simple Machines [$8.C.3.1.3]. ... ..o ottt 188

Physical Sciences Review . ....... ... .. . 195



UNIT 4 Earth and Space Sciences. ... .o oo e e 201

Lesson 1 Processes that Change Earth’s Surface [$8.D.1.1.1,2,4]. .............. 202
Lesson 2 Soil [S8.D.1.1.3] ..ottt 212
Lesson 3 Water on Earth [S8.D.1.3.1-4] .. ... ... . ... i 219
Lesson 4 Effects of Humans on Earth’s Resources [$8.0.1.2.1,2]. .. ............ 227
Lesson 5 Weather and Climate [S8.D.2.1.1-3] . . .. ..o v oo 235
Lesson 6 Earth and the Solar System [S8.D.3.1.1-3]. . ... ....... ... ... .. 243
Earth and Space Sciences Review ...... .. ... ... .. .. ... ... . ... ... 250

The Periodic Table of the Elements ............... Inside Back Cover



Patterns

Anchor and Eligible Content S8.A.3.

If you look closely, you can find many patterns in the world
around you. There are patterns in living things and other aspects of
nature. There are also patterns in structures and systems that are
human-made. Some of these patterns are part of the way
something looks. Other patterns exist in the way somethi
functions over time.

Physical Patterns

Some patterns in natural and human-made systéms are
physical. Physical patterns have an object or design that repeats.
As a tree grows, it produces a new layer of wog

d eachryear. These
layers form recognizable rings in the cross section of trunks
and branches. The rings form the pattern.

There are also physical patterns in the arra

objects or shapes that
epeat in a certain way.

When trees grow a new
layer of wood each year,
they form a pattern of
growth rings in their
trunks. Scientists can
count the number of
tree rings in this pattern
to determine the age of
trees. They can also
analyze the size of the
rings to determine the
weather conditions in
certain past years.

cement of veins

You can learn more
about atoms in Unit 3,
Lesson 2.

Some physical‘pattern ature exist on/a much smaller scale.
Atoms and ions are'the sarts of matter. They can bond
oli

together in patterns that form se

ds c4
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An ion is an atom that
has gained or lost
electrons. Gaining
electrons gives the
particle a negative
charge. Losing electrons
gives the particle a
positive charge.

A crystal is a solid
substance with a regular,

repeating arrangement
of atoms or ions.

R -




Chloride ions

Sodium ions

The pattern of sodium and chloride ions repeats in salt crystals.

Many human-made structures also have physical patterns. Some
bridges, for example, have a repeating arrangement of crossbeams.
When these beams form a triangular shape, they are called
trusses. Trusses provide support. A pattern of trusses gn a bridge
distributes the weight of the vehicles that travel over it.

truss/is a structural
frame/made of straight
beams in the shape of a

repeating arrangement

of trusses is commonly
used in construction to
support heavy weights.

People often use a
pattern of trusses to
support the roofs of
houses and other
buildings.

/\

Which of these best explai rma
pattern?

A They vary in size.
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Temporal Patterns

Some patterns in natural and human-made processes are

temporal. Temporal patterns repeat over a certain period of time.

They are also called periodic patterns. Some temporal patterns
repeat several times a day. Other temporal patterns repeat once a
day, month, or year. Some patterns take many years to complete.
Seasons are a temporal pattern that repeats annually. Winter is
followed by spring, summer, and fall. The seasons repeat in this
order every year.

The seasons also have a pattern of weather. In Pennsylvania,
winters are generally cold and summers are generally hot. Many

reaches its deepest point at high tide. Then thé
Over several more hours, the water level fa

Tidal Height (ft)

thermostats function cregtes a pattern that repeats over time.
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o

poral pattern is an
rocess that

Sgme whales swim from
ntarctic to Australian
waters in the winter.
They return to Antarctic
waters when the

eather warms. The
hales repeat this
migration pattern every
year.

The peaks in the graph
represent high tides and
the valleys represent low
tides. High tides and low
tides repeat over time on
a regular basis. In this
case, one tidal cycle
repeats about every

12 hours.

-
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People set thermostats to the temperature they want a house or
a room to be. This temperature is called the set point. Thermostats
have sensors that detect the actual temperature in a room. If the
temperature drops below the set point, the thermostat switches on
a heating system. The heat causes the temperature in the room to
rise. Once the temperature reaches the set point, the thermostat
switches the heating system off. This pattern repeats each time the
temperature drops below the set point.

In this way, thermostats are feedback-controlled systems. Hea control means
is the output of the system. Output also helps determine when heat
is no longer needed. Many systems in the human body are regulated Sysiem also dcts as the
in a similar way. The products of some chemical reactions
whether the reaction will continue. For example, the chémics
insulin breaks down sugar in the blood. When there istoo much
sugar in the blood, the body produces more insulin. When_the level
of sugar decreases, the body stops releasing insulin i

how the system
. You can learn

Because patterns repeat, scientists can use ,them to make
predictions. A scientist records the phase of the
week for seven weeks.

MOON PHASES

Week Moognkhase
1 Ias}@uarter
2 Qéw
3 <ﬁ§t quarte&
4 full
5
6

Based on the pattern themst will observe a new moon in
week 10. A first quarter moon is followed by a full moon, a last
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It’s Your Turn

Please read each question carefully. To answer each multiple-choice question/ circle the correct

response.

Use the graph below to answer question 1.
SUNRISE TIMES IN PHILADELPHIA
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1 Based on the graph, which of these tatecorre tly
describes the pattern in sunrise ti ?

A Itis an hourly periodic pattern.

™~

C

room?

A

O N W
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