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1.1 Measurement 1

Comparing Systems of Measurement

English System

S| (International
System of Units)

where used?

used for?

easier to use”?

units of length

units of volume

units of mass

units of
temperature
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1.1 Measurement 1
answer key

Comparing Systems of Measurement

English System | SI (International
System of Units)
where used? United States most other
countries
used for? everyday everday
measurement measurement;
scientific
measurement

easier to use?

easier to use

units of length

inches, feet, miles

meter

units of volume

pints, quarts,

cubic meter

gallon
units of mass pound kilogram
units of Farenheit Kelvin or Celsius

temperature
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1.2 Measurement 2

Important Principles For Working With Measurement

Principle Explanation of the
principle
Accuracy
Precision
Resolution
Reproducible

Estimated Error

Significant Difference
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1.2 Measurement 2
answer key

Important Principles For Working With Measurement

Principle Explanation of the
principle

Accuracy how close a measurement is to an
accepted or true value

Precision describes how close together or
reproducible repeated
measurements are

Resolution the smallest interval that can be
measured

Reproducible a measurement gives the same

result if you or anyone else does
the same measuremetn again in the
same way

Estimated Error

1. assume the average is the
excact value

2. take the group average result
and subtract the individual
trial results

Significant Difference

two results are only significantly
different if their difference is much
larger than the estimated error

for example: if the difference in the
averages is at least three times
larger than the estimated error




MATTER

is anything that has mass or takes up space

2.1 Properties of Matter

Mass

Volume

Density




2.1 Properties of Matter

MATTER answer key
is anything that has mass or takes up space
Volume

Mass the amount of space an object takes
the amount of matter in an object up
fundamental SI Unit: kilogram (kg) furidamental SI Unit: cubic meter
SI Unit used most often in lab: gram (g) (m’) ) ] )

SI Unit used most often in lab: cubic

how to measure: electronic scale/balance centimeters (cm’), liters (L) or

milliliters (mL)
how to measure:
liquids: graduated cylinder
solids: displacement method
Ixwxh for rectangle

4/3! r* for sphere

Density

how much mass is in a given volume of a material

SI Unit: grams per milliliter (g/mL), grams per
cubic centimeter (g/cm?) or kilograms per meter
(kg/m’)
SI Unit used most often in lab: grams per milliliter
(g/mL),

how to find it: D=m/V




2.2 How to Make a Graph

How to Make a Graph




2.2 How to Make a Graph
answer key

How to Make a Graph

Choose which will be the dependent and
independent variables.

Dependent variable goes on y-axis.
Independent variable goes on x-axis (if time
is a variable, put it on the x-axis).

Make a scale fore each axis by counting
boxes to fit your largest value.

Count by multiples of 1, 2, 5 or 10.

Plot each point by finding the x-value and
drawing a line upward until you get to the
right y-value. Make a dot for each point.
Draw a smooth curve to show the pattern of
the points.

v

Create a title for your graph, label each axis
and show units.
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3.1

Inquiry

Inquiry

a process of learning that
starts with

and proceeds by
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3.1
Inquiry answer key

Ask

a _ > Collect
question evidence

Inquiry

a process of learning that

starts with questionsand Propose an
Ask a b_etter proceeds by seeking the answer
question answers to the questions

?

Compare with
evidence




3.2 The Scientific Method

The Scientific Method

the underlying of science based on evidence




3.2 The Scientific Method

answer key
The Scientific Method
the underlying logic of science based on evidence
step 5:
testing
by observation
step 4: and
theory experimentation
. a human attempt to if theory doesn’t
step. 3: describe a natural explain new
testing law evidence, go
by back to step 1
observation and
step 2: experimentation
hypothesis

a possible explanation if hypothesis correctly

— of aI;) obser\;atgon that accounts for evidence, it
: can be tested by becomes a theory
obsfervtatlon comparison with
of nature scientific evidence

EVIDENCE

objective repeatable




Acceleration

FPS
4.2 Acceleration

acceleration:




can bepositive  or

adds more speed
each second

things get faster

negative

subtracts son
speed each sec

things get slow

e
ond

er

Acceleration

Vv b v
finish start

acceleration:
the rate at which
velocity changes
a change in
direction, speed
or both

4.2 Acceleration
answer key

curved motion is
caused by sideways
accelerations

examples:
circular
parabola

free fall is accelerated motion that
happens when an object falls with only
the force of gravity acting on it

acceleration due to gravity = 9.8m/s! =
the acceleration in free fall at the EarthOs sur

g

face




5.1 Friction

Friction

N

2 Types

How it Changes
Energy
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5.1Friction
answer key

Friction
a force that resists motion

How it Changes
Energy

Uses
How to Reduce
static:
the force that
resists the motion
between two it wears
surfaces that are
not moving away
moving
parts
sep?rate 2 " ball brakes
sur aces wit bearings .
magnetic it changes
energy of
motion
into heat

energy

forces

sliding:
the force that
resists the motion
of an object
moving across a
surface

separate 2
surfaces with
a cushion of

air
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5.2 Forces
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5.2 Forces

answer key

Note: This graphic organizer is intended for use with the entire chapter, either for
outline or general review. Itis a “fishbone” type. Due to the constraints of this
computer program, text boxes were used to show answers. Students should write
their answers on the horizontal or slanted lines, as indicated below.

2 Types

slanted line)

(write this on the

A force is a push or pull

~at-a-distance:

tension, air

gravity, electricity, magnetism

(write these on the horizontal lines)

How they are

measured

(write this on the pound (1b))
slanted line) 2. Newton (N

3. +/- numbers are used to

indicate the direction of

force vectors

(write these on the hovizontal lines)

or any action that has
the ability to change

4 Elementary Forces: strong nuclear force, electromagnetic force, weak force, gravity

motion.

Friction

slanted line)

(write this on the

1. static: resists the motion
between 2 surfaces that are not
moving

2. sliding: resists the motion of
an object moving across a

surface
(write these on the horizontal lines)

net force: to calculate,
add the forces in each

Adding Forces
(write this on the
slanted line)

direction separately

lanced force: zero
ne}force on an object

3. equili\Bnium: state in

which th}net force on
an object is 2oro

(write these on the horizontal lines)

Free-body diagram

(write this on the slanted line)

1. identify all forces
acting on an object

2. identify where they are

(write these on the horizontal lines)
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6.1 Newton’s Laws of Motion

Newton’s Laws of Motion

1% Law 2nd Law 3rd Law
Concepts behind 1* law Concepts behind 2nd law Concepts behind 3rd law
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6.1 Newton’s Laws of Motion
answer key

NewtonOs Laws of Motion

18 Law
An object at rest will
stay at rest and an object
in motion will stay in
motion with the same
velocity unless acted on
by an unbalanced force.

2nd Law
The acceleration caused
by a net force is
proportional to force
and inversely
proportional to mass.

N

3rd Law
For every action force,
there is a reaction force
equal in strength and
opposite in direction.

Concepts behind ' law

motion can change only
through the action of a force

being stopped or moving with
constant speed and direction
are both natural states and
neither requires any force to
sustain it

net force = the sum of all
forces acting on an object at
only given time

changes in motion come from
unbalanced forces

unbalanced forces= when the
net force is not exactly zero

this law is also known as the
“law of inertia”; inertia is the
property of an object that
resists changes in its motion

Concepts behind 2nd law

acceleration is the result of
unbalanced forces

a larger force makes a
proportionally larger

acceleration

acceleration is inversely
proportional to mass

this law is the connection
between force, mass and motion

acceleration is always in the
same direction as the net force

acceleration is force + mass

Concepts behind 3rd law
deals with pairs of objects

forces always come in action
and reaction pairs

it doesn’t matter which force is
called which — the terms action
and reaction are labels

action and reaction forces act
on different objects so they do

not cancel each other out

they always have the same
strength

they act in opposite directions

both are real forces and can
cause changes in motion




Energy=
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7.1 Energy




Energy = a quantity that is related to the ability of an

object to change or cause changes
unit of measurement = joule (J)

kinetic energy
motion energy

hydroelectric

energy
from the

movement
of water

radiant
energy
represented by
the
electromagnetic
spectrum

mechanical energy

FPS
7.1 Energy
Answer key

\

potential energy
energy due to position

solar
energy

from the

Sun

chemical
energy
stored in
molecules

pressure
energy
from the
movement
of air
particles in
a container

electrical
energy
related to
the the
motion of
electrons or
electricity

nuclear
energy
stored in
the nuclei
of atoms

elastic
energy
related to
how an
object can
change
shape when
a force is
applied to
it




£ 30
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7.2 Law of Conservation of Energy




The potential energy of an
object is equal to the product of
its mass, the strength of gravity

and its height.

Ep = mgh

£ 30

Energy can only be transformed from
one form to another

the total amount of
energy in the
universe is
constant

conversion of potential energy to kinetic
energy is common in systems

FPS
7.2 Law of Conservation of Energy
Answer key

The kinetic energy of an object
is equal to one half its mass
multiplied by the square of its
speed

Ek = 1/2mv?
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8.1 Work

Work

What is work?

How is it
measured?

How is it done?

How is work
calculated?

What is work
input?

What is work
output?

Efficiency

How can efficiency
be improved?
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8.1 Work
answer key

Work

a form of energy that comes from force

What is work? applied over distance
work is energy
energy is stored work
. . measured in joules (J)
How is it
measured? joule = the energy to push with a force

of 1 newton for 1 meter

How is it done?

done by forces
done on objects

How is work

Work = force x distance

W =Fd
calculated?
What is work , ,
. the work that is done on an object
input?
What is work the work that an object does as a result
of work input
output?
the work output of a machine is always
less than or equal to the work input
. the ratio of output work
Efficiency divided by input work

expressed as a percent

How can efficiency

be improved?

reduce friction
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8.2 Power
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8.2 Power
answer key

[ Power ]

-

the rate of doing work or moving energy J

P=W/t

power is equal to energy (or work)
divided by time

calculated in watts(W)
named for James Watt, inventor of the steam
engine

kilowatt = 1,000 watts

horsepower = a unit of power expressed by
James Wattt describe the number of horses an
engine could replace

1 horsepower = 746 watts

\ )
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Types of Simple Machines

Types of Simple Machines

Simple Machine Definition Parts What it can do Finding its
name and sketch mechanical
advantage

lever
(student draws sketch here)

gear
(student draws sketch here)

rope and pulley

system
(student draws sketch here)

ramp
(student draws sketch here)

wedge
(student draws sketch here)

wheel and axle system
(student draws sketch here)




.1

Types of Simple Machines

S

Types of Simple Machines
answer key

Simple Machine Definition Parts What it can do Finding its
name and sketch mechanical
advantage
lever a stiff structure that fulcrum lift divide the length of the
(student draws sketch here) | rotates around a fulcrum input arm input arm by the length of
output arm the output arm
gear a rotating wheel with teeth | teeth multiply forces the inverse of the gear
(student draws sketch here) | that tranfers motion and shaft increase speed ratio
ofrces to other gears or input gear

objects

output gear

rope and pulley

system
(student draws sketch here)

a combination of rope or
strings with a pulley

ropes or strings
pulley

raise a load

depends on the number o
fstrands of ropse directly
supporting the load;
divide output force by
input force

ramp
(student draws sketch here)

a stationary sloping
surface that joins different
levels

sloping surface
length
height

raise a heavy object with
less force tghan if you
lifted it straight up

ramp length divided by
the height of the ramp

wedge
(student draws sketch here)

like a ramp that can work
while in motion

a side that slopes down to
a thin edge

provides a large holding
or stopping force thus
preventing other objects
from moving

inversely related to the
size of the wedge angle

wheel and axle system
(student draws sketch here)

a wheel rotates around a
rod caleld an acle

wheel
axle

move or lift loads

the ratio of the radius of
the wehel to the radius of
the axle
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9.2 Skeletal/Muscle Partners as Simple Machines

Skeletal/Muscle Partners as Simple Machines

First- class lever Second- class lever Third- class lever

force

N N N

example: example: example:
fulcrum: fulcrum: fulcrum:
input force: input force: input force:

output force: output force: output force:



9.2 Skeletal/Muscle Partners as Simple Machines

answer key

Skeletal/Muscle Partners as Simple Machines

First- class lever Second- class lever Third- class lever
the fulcrum is the output force is the input force is
between the input between the fulcrum between the fulcrum
force and the output and the input force and the output force
force
example:head and neck example: feet example:jaw
fulcrum: top of neck fulcrum: toes fulcrum: the point where the jaw bone

connects to the skull

Input force: muscles in neck Input force: toes Input force: jaw muscles

output force: weight of output force: weight of output force: biting into something
your foot being lifted your foot being lifted



430 BC

Scientists Try to Answer the Question:
What is Matter?

FPS
10.1 What is Matter?

1905 AD

v



10.1 What is Matter?

answer key
Scientists Try to Answer the Question:
What is Matter?
430 BC 1803 AD 1827 AD 1905 AD
Democritus John Dalton Robert Brown Albert Einstein
Leucippus
matter is revived the theorized that proposed that
made of tiny idea of atoms all tiny Brownian motion
particles but lacked particles move is caused by
called atoms proof in an irregular, collisions between
jerky motion visible and
smaller, invisible
Brownian particles; strong
motion evidence that
matter was indeed
made of atoms




ﬁ 10.2 Classifying Matter
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10.2 Classifying Matter
answer key

Pure Substance

Mixture
matter that contains a
combination of different
elements and/or compounds
and can be separated by
physicals means such as
sorting, flitering, heating or
cooling

matter that cannot be

separated into different
kinds of matter by

physical means

homogeneous
Element g

mixture

heterogeneous
Compound 8

mixture
a mixture in which
different samples
are not necessarily
made up of exactly

a pure substance that
cannot be broken
down into simpler
substances by
chemical or physical

a substance that
contains two or more
different elements
chemically joined and

has the same

a mixture that is
the same
throughout

the same
. proportions of
means composition throughout matter
Example: gold Example: Example: Example:
water

brass blood



11.1 Thermal Energy

heat

How does it flow?

Units

relationship to
temperature

specific heat




11.1 Thermal Energy
answer key

thermal energy that is moving
heat or is capable of moving

flows naturally from the

How does it flow? warmer object (higher energy) to
the cooler one (lower energy)

metric: joule
Units calorie: 1 calorie is the amount of
energy (heat) needed to increase the
temperature of 1 gram of water by 1
degree Celsius
British thermal unit (Btu): the
quantity of heat it takes to increase
the temperature of 1 pound of water
by 1 degree Fahrenheit

heat and temperature are related by
relationship to not the same thing: thermal energy

temperature depends on both the temperature and
the amount of matter

the temperature increase of an object
depends on its mass and the material
from which it is made

the amount of heat need to raise the

specific heat temperature of 1 kilogram of a
material by 1 degree Celsius

knowing the specific heat of a
material tells you how quickly its
temperature will change as it gains of
loses energy




Conduction

FPS
11.2 Heat Transfer
answer key

Thermal
Radiation




11.2 Heat Transfer
answer key

by the direct contact of particles of
matter

only occurs between two materials at
different temperatures touching each
other

heat can also be transferred through
materials

example: a spoon handle becomes
warm in a mug of hot cocoa

Thermal

Conduction Radiation



Chemical Properties

i

Characteristics of Matter

Physical Properties

FPS
12.1 Properties of Matter




oxidation

characteristics can only be

Characteristics of Matter

Physical Properties
characteristics that an be
seen through direct

Chemical Properties

observed when one

substance changes into a observation;
different substance; not physical change does not
easily reversible change the identity of a
substance

]

melting
point

reactivity
boiling
point
combustibilibty

FPS
12.1 Properties of Matter

answer key

state
solid, liquid, gas

™

specific
heat

texture
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12.2 Buoyancy

Fill out first two columns prior to reading 12.3 in the student text and/or doing any related investigations or activities.

T
What do I think about
buoyancy?

H

How will I find out about
buoyancy?

C

What do I conclude about

buoyancy?
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12.2 Buoyancy
answer key

Fill out first two columns prior to reading 12.3 in the student text and/or doing any related investigations or activities.

T
What do I think about
buoyancy?

H
How will I find out about
buoyancy?

C
What do I concludeabout
buoyancy?

heavy things sink, light things float
but some heavy things, like boats, can float
why?

buoyancy must have something to do with
weight

density is related to buoyancy also

I will read 12.3 in my student text to learn
about buoyancy.

I will do a buoyancy Investigation
recommended by my teacher.

I will do research on the internet.

buoyancy — the measure of the upward
force a fluid exerts on an object that is
submerged

the strength of the buoyant force on an
object in water is proportional to the
volume of the object that is underwater

Archimedes’ principle: the buoyant force
is equal to the weight of the fluid displaced
by an object

whether an object sinks or floats depends
on how the buoyant force compares with
the weight




13.1 Understanding Atmospheric Pressure

Atmospheric Pressure is

Why doesn’t the force of air
pressure crush us?

How does it change with changes
in altitude?

What instruments are used to measure it?




13.1 Understanding Atmospheric Pressure

answer key

Atmospheric Pressure is a measurement of the force of air molecules

in the atmosphere at a given altitude.

Why doesn’t the force of air
pressure crush us?

1.

the air inside our body is
pushing out with the same
amount of pressure,
balancing the forces

we have skeletons
designed to withstand the
pressure of our
environment

other organisms on Earth are
designed uniquely to
withstand the air pressure in
their particular environment

What instruments are used to measure it?

1. mercury barometer
consists of a tube sealed at one end and partially
filled with mercury. The open end of
the tube stands in a dish of mercury. As air presses
down on the mercury in the dish, it forces the liquid
in the tube to rise. When the air pressure is greater,
the mercury travels farther up the tube.

2. aneroid barometer
They have an airtight cylinder made of thin metal.
The walls of the cylinder are squeezed inward when
the atmospheric pressure is high. At lower pressures,
the walls bulge out. A dial attached to the cylinder
moves as the cylinder changes shape, indicating the
change in air pressure.

How does it change with changes
in altitude?

altitude and atmospheric pressure are
inversely related

L

atmospheric pressure decreases as
altitude increases
...because the air molecules at earth’s
surface are more tightly packed
together due to the weight of the
molecules above pressing down on
them

atmospheric pressure is greatest at sea
level

as altitude increases, atmospheric
pressure decreases




13.2 The Gas Laws

Boyle’s Law Gay-Lussac’s Law Charles’ Law

definition

formula

explanation




13.2 The Gas Laws
answer key

Boyle’s Law

Gay-Lussac’s Law

Charles’ Law

The pressure of a gas is affected by

definition in a fixed quantity of a gas, the temperature changes. If the mass at constant pressure and mass, the
pressure and volume are inversely | and volume are kept constant, the volume of a gas increases with
related, if the mass and temperature | pressure goes up when the increasing temperature and
are held constant temperature goes up, and down decreases with decreasing
when the temperature goes down. temperature
formula If the mass and temperature are kept | The mathematical relationship
constant, the product of pressure between the temperature and
times volume stays the same pressure of a gas V1/T1 =V2/T2
at constant volume and mass:
P1V1=P2V2
P1/T1=P2/T2 pressure and mass are constant
Charles’ law explains why the air
explanation When you squeeze a fixed quantity | The pressure changes with inside a balloon becomes less dense

of gas into a smaller volume the
pressure goes up. The pressure
increases because the same number
of molecules are now squeezed into
a smaller space. The molecules hit
the walls more often because there
are more of them per unit of area.

temperature because the average
kinetic energy of moving molecules
is proportional to temperature. Hot
molecules move faster than cold
molecules. Faster molecules exert
more force when they bounce off
each other and the walls of their
container.

than the air outside. The volume
increases as the temperature
increases. Since there is the same
total mass of air inside, the density
decreases and the balloon floats.
Stated another way, the weight of
the air displaced by the balloon
provides buoyant force to keep the
balloon in flight.




14.1 The Atom
The Atom

/

O |

Forces inside atoms
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The AtOm 14.1 The Atom
nucleus
electron cloud

the tiny core at the center of an atom outside the nucleus;

containing most of the atom’s mass 10,000x larger than

and all of its positive charge ’ the nucleus

A
protons neutrons electrons
a particle found in the a particle found in the
nucleus with a positive nucleus with mass a particle with an electric charge
charge exactly equal and similar to the proton but (—e) found inside of atoms but
opposite to the electron with zero electric outside the nucleus
charge.
Forces inside atoms
Electromagnetic Electric force Nuclear force Weak force Gravity
force

electrons are bound to
the nucleus by the
attractive forces between
electrons and protons;
the electrons don’t fall
into the nucleus because
they have momentum

all the positively holds the nucleus
charged protons repel | together; strongest force
each other known to science;

attracts protons and
neutrons to each other &
works only at the
extremely small
distances inside the
nucleus

weaker than electric and
nuclear forces;

if you leave a single neutron
outside the nucleus, the weak
force eventually causes it to
break down into a proton and
an electron; plays a role in
special cases when atoms
break apart

weaker than weak force;
particles inside an atom
do not have enough
mass for gravity to be
an important force on
the scale of atoms; how
it works inside atoms is
an unsolved mystery in
science
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14.2 Quantum Theory
answer key

(sl dddds

Quantum Theory
answers the question:
How can we describe
matter and energy at very
small (atomic) sizes?

when things get very

small, matter and energy
do not obey Newton’s
laws or other laws of

classical physics

when a particle (such as an
electron) is confined to a small
space (inside an atom) then the
energy, momentum and other
variables of the particle become
restricted to certain specific
values

uncertainty principle:

it is impossible to know
variables exactly in the
quantum world



15.1 The Periodic Table

What is the periodic table?

that organizes by their and

v

A

A

A




15.1 The Periodic Table
answer key

What is the periodic table?

A chart that organizes the elements by their chemical properties and increasing atomic number.

Each vertical column
is called a group

the elements in a
group have similar
properties

groups:
alkali metals
group 2 metals
halogens
noble gases

transition metals

The main group elements
are Groups 1-2 and 13-18
(the tall columns of the
periodic table). Elements
in Groups 3 through 12
are called the transition
elements. The inner
transition elements,

called lanthanides and
actinides, are usually put vy
below to fit on a page.

<«

Each horizontal row is called a period
Across any period, the properties of the elements gradually change.
period 1: 1% energy level
period 2: 2™ energy level
period 3: 3" energy level

v

[ J
I 1 < element symbol

3 < atomic number

llthlum < element name




15.2 Properties of the Elements

{ Properties of the Elements }

[ ) | J

)

R
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Periodicity:



15.2 Properties of the Elements
answer key

{ Properties of the Elements

| |
[ chemical } [ physical }

conductivit
[ v ( state of matter: ]

| L solid, liquid or gas
' l
insulator conductor most pure elements are solid at room temperature;
a material that slows a material that allows heat exceptions are the noble gases and elements to the far
down or stops the flow of or electricity to flow easﬂy} [right on the periodic table }
either heat or electricity good: metals or metalloids
good: nonmetals

( melting point
L whether elements melt at a very high

temperature or a very low temperature

[ reactivity: whether or not an element forms compounds

LI_/

( boiling point
how easily the element dissolves in water whether elements boil at a very high
L temperature or a very low temperature

Periodicity: the repeating pattern of chemical and physical properties of the element; properties repeat
each period (row) of the periodic table



16.1 Chemical Bonds

Chemical Bonds

bonds that form when atoms or electrons
definition example Lewis dot Which elements
diagram tend to form that
type of bond?
covalent
bond

ionic bond




Chemical Bonds

16.1 Chemical Bonds
answer key

bonds that form when atoms transfer or share electrons

definition example Lewis dot Which elements
diagram tend to form that
type of bond?
covalent formed by atoms student draws the | Covalent compounds form when
that are sharing Lewis dot clements have roughly equal
bond H20 di h B tendency to accept electrons.
one or more lagram here Elements that are nonmetals and
electrons graphic artists | therefore close together on
please drop in | the periodic table tend to form
covalent compounds with each
other because they have
approximately equal tendency to
accept electrons.
ionic bond a bond that
transfers an student draws the | Elements that are very close to the
clectron from Lewis dot noble gases tend to give or take
one atom to NaCl electrons rather than share them.

another resulting
in attraction
between
oppositely
charged ions

diagram here —
graphic artists
please drop in

These elements often form ionic
bonds rather than covalent bonds.
The farther separated two elements
are on the periodic table, the more
likely they are to form an ionic
compound.
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Carbohydrates
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Lipids

—
Biological

Molecules:

the organic molecules
in living things

\/

Proteins

S
/

Nucleic Acids




16.2 Biological Molecules

answer key

Carbohydrates
energy rich compounds made from carbon,
hydrogen, and oxygen

classified as sugars (smaller molecules) and
starches (long chains of glucose molecues)

used to store and transfer energy in living
systems

example: sucrose (table sugar)

Lipids
energy-rich compounds made from carbon,
hydrogen, and oxygern

fats, oils, and waxes

used to store energy in reserve for longer
periods

example: cholesterol

—

Biological

Molecules:
the organic molecules
in living things

¥_

/

Proteins
very large molecules made of carbon,
hydrogen, oxygen, nitrogen and sometimes
sulfru

basic molecular building blocks of cells and
all parts of animals; amino acids are building
blocks of proteins

the shape of a protein determines how it
functions

example: enzymes (used to speed up
chemical reactions

\
/

Nucleic Acids

compounds made of long, repeating chains
of smaller molecules called nucleotides;
nucleotides are made from carbon, hydrogen,
oxygen, nitrogen and phosphorus

used for protein synthesis and DNA
reproduction

example: DNA (contains the genetic code for
an organism)
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A Chemical Reaction
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17.1 A Chemical Reaction
answer key

A Chemical Reaction

(The blue text below is a sample student-chosen example of a chemical reaction.)

Chemical
Reactant + Reactant Reaction
Product
a reactant is a compound in a the process of breaking a compound that results
chemical reaction that has its chemical bonds in one or from new chemical
chemical bonds broken more substances and the bonds formed when a
reforming of new bonds chemical reaction
Baking Soda + Vinegar to create new substances OCCUrS

evidence: bubbling,

Carbon Dioxide
temperature change,

color change, turns
cloudy, new substances
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answer key

Types of Chemical Reactions

type of addition | decomposition | single- double- combustion

reaction reaction |reaction displacement | displacement | reaction
reaction reaction

what

happens

general

equation




FPS

answer key

17.2 Types of Chemical Reactions

Types of Chemical Reactions

type of addition |decomposition |single- double- combustion
reaction reaction |reaction displacement | displacement |reaction
reaction reaction
two or more | a compound is one element replacesons from two results in a large
what substances | broken down into | a similar element in | compounds in amount of energy
happens combine to | two or more smaller| a compound solution exchange | being released when §
form a new | compounds places to produce | carbon compound
compound two new compounds combines with oxygen
A+B# AB |AB# A+B AX+B # BX+A AB+CD# AD+CB | Carbon Compound +O2
general 02 (g) + H20()

equation
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18.1 Exothermic and Endothermic Reactions

Exothermic Reactions |Endothermic Reactions
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Exothermic Reactions

18.1 Exothermic and Endothermic Reactions

answer key

Endothermic Reactions

chemical reactions that
release more energy
than it uses

tend to keep going because
cach reaction released
enough energy to start the
reatin in neighboring
molecules

occur because the atoms
arranged as compounds of
the products have lower
energy than they had when
arranged as compounds of
the reactants

example: burning of
hydrogen in oxygen

chemical reactions that use
more energy than it releases

absorb energy
need energy to keep going

example: photosynthesis
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Chemical Reaction Systems




ical Reaction Systems
answer key

Chemical Reaction Systems

balanced
chemical
equation

reaction rate
require
specific

conditions

not all
reactions turn
out exactly

as planned

reactants are not
always present in
the exact ratio
indicated by the
balanced equation

catalysts:
increase
reaction
rate

inhibitors:
slows
down
reaction

shows the ratios of the
number of molecules of
reactants needed to
make a certain number
of molecules of
products

predicted actual yield:

yield: product you el
product able to chemica
you expect measure equilibrium:

forward reaction
rate equals

reverse reaction

rate

limiting reactant:
used up firstin a
chemical reaction

percent yield:
actual yield
divided by
predicted
yield

excess reactant: not
completely used up in
a chemical reaction

in a closed
system
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19.1 Solutions

answer key

solution: a mixture of two or more substances that is homogenous at the molecular level; the particles exist as
individual atoms, ions, or molecules and each has a diameter between 0.01 and 1.0 nanometers (nm)

mixtures that are components concentration dissolves solubility
not solutions
colloid - a mixture | solvent - the concentration - dissolve - to solubility - the amount of

that contains
evenly distributed
particles that are 1
to 1,000
nanometers in size

suspension - a
mixture that
contains particles
that are greater
than 1,000
nanometers

component of a
solution that is
present in the
greatest amount

solute - any
component of a
solution other than
the solvent

the ratio of solute
to solvent in a
solution

molarity - the
moles of solute per
liter of solution

mass percent - the
mass of the solute
divided by the total
mass of the
solution multiplied
by 100

separate and
disperse a solid
into individual
particles in the
presence of a
solvent

faster at higher
temperatures

faster if it has a
high amount of
exposed surface
area

solute that can be dissolved in
a specific volume of solvent
under certain conditions
insoluble - the inability of
solute to dissolve in a
particular solvent

saturated - the condition by
which a solution has as much
solute as the solvent can
unsaturated- describes a
solution with a concentration
less than the maximum
solubility

equilibrium - the state of a
solution in which the
dissolving rate equals the rate
at which molecules come out
of solution

supersaturated - describes a
solution with a concentration
greater than the maximum
solubility
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Acids vs Bases
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19.2 Acids and Bases
answer key

Acids vs Bases




20.1 Electric Circuits

m)

Electric Circuit
a complete path through which
electric charge can flow

|
—




closed circuit: a circuit with the
switch in the on position, so there
are no breaks and charge can
flow

open circuit: a circuit with the
switch in the off position, so there
is a break and charge cannot flow

switch: a device for alternately
allowing and not allowing
charge to flow in a circuit

FPS
20.1 Electric Circuits
answer key

multimeter: can measure
the electric current in a
circuit in amps

parts: wire, batteries, light
bulbs, motors, switches

Electric Circuit
a complete path through which
electric charge can flow

A 4

resistor: a component that
is used to control current
in many circuits

circuit diagrams: electrical drawings

)

< that use electrical symbols to
Lrepresent each part of the circuit




20.2 Resistance

Resistancedetermines for a given

) OhmOs Law
measured in

measured with

conductor -
insulator -

semiconductor-

Resistors:

two types of resistors:
fixed —

variable —




20.2 Resistance
answer kg

Resistance: determines how much current flows for a given voltage

high resistancé low current

low resistancé high current

measured in ohns Ohm’s Law

) ) the current is directly related tq
mea.sured W|th a mUIUmeter the Vo|tage and inverse|y

related to the resistance

I=V/R

A4

conductor - a material with low electrical resistance
insulator - a material with high electrical resistance

semiconductor - a material between condoc and insulator in its
ability to carry current

Resistors: electrical components thateadlesigned to have a specifilc
resistance

two types of resistors:
fixed D have a resistance that cannot be changed

variable D also called potentiometers, can be adjusted to give
resistance within a certain range




_ ’ Table of Contents

21.1 Series & Parallel Circuits

-~

Electric Circuits }

-

[ Series Circuits [ Parallel Circuits J

O )

voltage

—

current

resistance
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Electric Circuits

Series Circuits

Resistors must
“share” total voltage
voltage available
N
Current is the current
same
everywhere in
the circuit
N
Resistance .
resistance

increases as you
add resistors in
series

O )

21.1 Series & Parallel Circuits
answer key

Parallel Circuits

Each branch sees
the full voltage
available

Branch current
can vary within
the same circuit;
add up branch
currents to get
total current

Resistance
decreases as you
add resistors in
parallel, because
current increases
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21.2 Electricity

What is electrical power?

How is it measured?

How is it calculated?

Buying electricity

Direct Current (DC)

Alternating Current (AC)

Hot, neutral, and
ground wires

Distributing electricity
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21.2 Electricity
answer key

What is electrical power?

Electrical power is the rate at which electrical energy
is changed into other forms of energy such as heat,
sound, or light. Anything that “uses” electricity is
actually converting electrical energy into some other
type of energy.

How is it measured?

Electrical power is measured in watts, just like
mechanical power. The watt is an abbreviation for
one joule per second. The kilowatt is used for large
amounts of power. One kilowatt (kW) equals 1,000
watts. Another common unit of power, especially on
electric motors, is the horsepower. One horsepower is
746 watts.

How is it calculated?

Voltage X Current = Power

Buying electricity

Utility companies charge customers for the number of
kilowatt-hours (abbreviated kWh) used each month.
The number of kilowatt-hours used equals the number
of kilowatts multiplied by the number of hours the
appliance was turned on. Electric companies charge
for kilowatt-hours used during a period of time, often a
month.

Direct Current (DC)

electrical current that flows in one direction, as with a
battery

Alternating Current (AC)

electrical current that reverses direction at repeated
intervals, as with household electricity

Hot, neutral, and
ground wires

Each wall socket has three wires feeding it. The hot
wire carries 120 volts AC. The neutral wire stays at
zero volts. When you plug something in, current flows
in and out of the hot wire, through your appliance
(doing work) and back through the neutral wire. The
ground wire is for safety and is connected to the
ground (0 V) near your house. If there is a short circuit
in your appliance, the current flows through the
ground wire rather than through you.

a ground fault interrupt (GFI) outlet is an outlet with
an automatic device that protects you against electric shock

Distributing electricity

Overhead power lines use a much higher voltage than
120V.

A device called a transformer converts high-voltage
electricity to lower voltage electricity.
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Magnetic Forces

Magnet

Magnetic Field

Source of Electromagnets
Earth’s Magnetism ;




22.1 Magnets
answer key

Magnetic Forces

magnets have two poles: north & south

magnets exert forces near each other

two magnets can either repel or attract depending on
which poles face each other: opposite poles attract,
same poles repel

most materials are transparent to magnetic forces
magnetic forces get weaker with distance
applications: large mangets to lift

cars, magnetic weather stripping,
magnetic latches

Source of
EarthOs Magnetism

Earth’s core is made of hot, dense molten iron, nickel,
and possibly other metals that slowly circulate around
a solid inner core (Figure 22.9). Huge electric currents
flowing in the molten iron produce the Earth’s
magnetic field, much like a giant electromagnet.

A compass is a magnet. Earth’s magnetigpoles are
defined by the planet’s magnetic field. When you use
a compass, the north-pointing end of the needle points
toward a spot near (but not exactly at) Earth’s
geographic north pole.

magnetic declination is the difference between true
north and the direction a compass points

Magnet

a material that can
create magnetic

effects w

Magnetic Field
the influence created by a magnet that exerts forces on
other magnets

spreads out at the speed of light
A special kind of diagram is used to show the magnetic

field. The diagram shows an arrow in the direction of the
force on the north pole of an imaginary test magnet.

Electromagnets

electromagnet: magnet created by a wired carrying
electric current

In 1819, Hans Christian Qersted discovered that moving
electric charges create a magnetic field

The magnetic force exerted by a simple electromagnet
depends on three factors:

* The amount of electric current in the wire

* The amount of iron or steel in the electromagnet’s core
* The number of turns in the coil

applications: maglev train technology, sliding switch on a
toaster, doorbell




22.2 Motors vs. Generators

Generators
Motors _




22.2 Motors
answer key

Generators




23.1 Properties of Waves

Properties of Waves

a traveling form of frequency wavelength amplitude motion
energy




a traveling form of

Properties of Waves

I
answer key

s 4 A AV MWL VLIWUY VAT WY W

frequency

wavelength

amplitude

motion

energy
cause carry
changes in information,
the objects such as
they sound,
encounter pictures or

even
numbers

the rate at which
every pont on the
wave moves up and
down

measured in hertz
(Hz)

a wave carries its
frequency to every
place it reaches

the distance from
any point on a

wave to the same
point on the next
cycle of the wave

the maximum
distance the wave
moves away from
its equilibrium
position

due to spreading of
the wave from
where it begins

to gauge the speed
of a wave you
measure how fast
the wave spreads

speed is frequency
times wavelength

one-half the

crest: trough: distance between a
hlgh IOW crest and a trough
point point of 2 wave

wave front - the

leading edge of a

moving wave. v =1%

plane wave - circular wave - moving

moving waves that
have crests in
parallel straight
lines

wave began

waves that have crests
that form circles around
a single point where the
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What happens when a wave encounters a boundary?

Interaction Description How is the wave Example
changed?
Reflection
Refraction
Diffraction

Absorption




23.2 Wave Interactions
answer key

What happens when a wave encounters a boundary?

Interaction Description How is the wave Example
changed?
It is like the original wave | An echo is an example of a
the process of a wave but moving in a new sound wave reflecting from
Reflection bouncing off an object direction. The wavelength | a distant object or wall.
and frequency are usually
unchanged.
the process of a wave The glass in a pair of
Refraction bending as it crosses a The wave is refracted as it | eyeglasses bend incoming
boundary between two passes through the light waves so that an image
materials boundary. is correctly focused within
the eye.
the process of a wave Diffraction usually changes | The ability to hear sound
Diffraction bending around a corner or | the direction and shape of through a partially closed
passing through an opening | the wave. door is an example of how
diffraction causes the sound
wave to spread out from any
small opening.
what happens when the The wave energy is The tinted glass or plastic in
amplitude of a wave gets | transferred to the absorbing | the lenses of sunglasses
Absorption smaller and smaller as it | material. absorbs some of the energy
passes through a material in light waves.
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an increase or

pitch

frequency

Doppler effect

decrease in frequency
caused by the motion
of a source of an
oscillation (like sound)

how you hear and
interpret a sound’s

measure on
an equal
loudness
curve

loudness
the effects of a
sound wave’s
intensity and
frequency

speed

about 1,000
km/hr
(or 660 mph)

decibel
a unit of measure
for the intensity
or strength of a
sound

measurc on a

decibel scale

FPS
24.1 Properties of Sound
answer key

subsonic:
slower than
sound

travels through
most liquids

and solids faster
than through air

supersonic:
faster than
sound



You “hear” a sound:

you understand
what you heard

FPS
24.2 Perception of Sound




You “hear” a sound:
Sound enters the ear
canal where it
encounters the
eardrum.

you understand
what you heard

The sound waves cause the eardrum to
vibrate. Then, three delicate bones of
the inner ear transmit these vibrations to
the side of the cochlea. In turn, fluid in
the spiral channel of the cochlea
vibrates and creates waves. Nerves
along the channel have tiny hairs that
shake when the fluid vibrates.

FPS
24.2 Perception of Sound
answer key

The ear separates sound into different
frequencies: near the entrance, the
spiral channel is relatively large so
the nerves respond to longer-
wavelength, lower-frequency sound.
The nerves farther in at the small end
of the channel respond to shorter-
wavelength, higher-frequency sound

your brain’s your brain

“dictionary” recognizes certain

associates a patterns of how

meaning with a each frequency

pattern of frequency changes and gets
louder and softer
over time

7

your ear signals
your brain
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25.1 Properties of Light

Properties of Light

What is it?

produced by

incandescence

fluorescence

color

photon

speed

wavelength

frequency

What kind of
wave is it?
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25.1 Properties of Light

answer key

Properties of Light

What is it?

a form of electromagnetic energy
that makes things visible

produced by

atoms release energy by giving off
light

iIncandescence

2a process that makes light with heat

fluorescence

a process that makes light directly
from electricity; four times more
efficient that incandescence

color

the sensation created by the
different energies of light falling on
your eye/ how we perceive the
energy of light

photon

the smallest possible amount of
light, like a wave bundle

speed

approximately 300 million meters
per second

c=3x108m/s

light 1s faster than sound

wavelength

very small
unit of measurement; nanometer
(nm) = 1 billionth of a meter

frequency

very high

unit of measurement: terahertz = a
trillion Hz

inversely related to wavelength
directly related to energy

What kind of
wave is it?

an electromagnetic wave/a wave of

electricity and magnetism







for bending light
rays

(" convereing )

converging

bends light so
that the light rays
come together in
a point

-

d

iverging

bends light so it
spreads light
apart instead of
bringing it
together

-

Optics

lens
an optical device

mirror
a surface that
reflects light rays

flat

prism
a glass shape with

flat, polished
surfaces

FPS
25.2 Optics
answer key

[

interactions

4

J

shows a true-
size image

can bend light

transparency
allows light rays to
pass through without
\scattering

J

curved
distorts images

directions

translucency
allows light rays
through but scatters
them in all

)

can relect light

reflection
light can bounce

off

-

-

material

absorption
light can transfer its
energy to the

light rays

imaginary lines

that represent
beams of light

reflection
when light bounces
off of a surface

diffuse
“dull”

specular
13 Shiny, 9

refraction
when light bends
while crossing a

surface or moving
through a material

index of
refraction
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