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English

o))

absorption spectrum: The characteristic set of
wavelengths absorbed by a gas, which can be
used to identify that gas.

acceleration: The rate at which the velocity of an
object changes.

accuracy: A characteristic of a measured
value that describes how well the results of
a measurement agree with the “real” value,
which is the accepted value, as measured by
competent experimenters.

achromatic (a kroh MA tik) lens: A combination
of two or more lenses with different indices
of refraction (such as a concave lens with a
convex lens) that is used to minimize chromatic
aberration.

activity: The number of decays per second of a
radioactive substance.

adhesive forces: The forces of attraction that
particles of different substances exert on one
another; responsible for capillary action.

alpha decay: The radioactive decay process in
which an alpha () particle is emitted from a
nucleus.
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alpha decay / atomic mass unit

alpha particle: Massive, positively charged atomic
particle that moves at high speed; represented
by the symbol .

amorphous (uh MOR fus) solid: A substance
having a definite shape and volume but lacking
a regular crystal structure.

ampere (AM pihr): A flow of electric charge,
or electric current, equal to one coulomb per
second (1 C/s).

amplitude: In any periodic motion, the maximum
distance an object moves from the equilibrium
position.

angular acceleration: The change in angular
velocity divided by the time needed to make the
change; measured in rad/s 2

angular displacement: The change in the angle
as an object rotates.

angular impulse-angular momentum
theorem: States that the angular impulse on
an object is equal to the change in the object’s
angular momentum.

angular momentum: The product of a rotating
object’s moment of inertia and its angular
velocity; measured in kg-m?/s.

angular velocity: The angular displacement of an
object divided by the time needed to make the
angular displacement.

antenna: A device that propagates
electromagnetic waves through the air.

antinode (AN ti nohd): The point with the largest
displacement when two wave pulses meet.

apparent weight: The support force acting on an
object.

Archimedes’ (ahr kuh MEE deez)
principle: States that an object immersed in a
fluid has an upward force on it that equals the
weight of the fluid displaced by the object.

armature (AR muh chur): The wire coil of an
electric motor, made up of many loops mounted
on an axle or shaft that rotates in a magnetic
field; torque on an armature, and the motor’s
resultant speed, is controlled by varying the
current through the motor.

atomic mass unit: A unit of mass, u, where u is
equal to 1.66x10 %7 kg; the approximate mass
of a proton or neutron.
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atomic number / buoyant force

atomic number: The number of protons in an
atom’s nucleus.

average acceleration: The change in an object’s
velocity during a measurable time interval
divided by that specific time interval; measured
inm/s 2

average speed: The distance traveled divided
by the time taken to travel that distance; for
uniform motion, it is the absolute value of the
slope of the object’s position-time graph.

average velocity: The ratio of an object’s change
in position to the time interval during which the
change occurred; for uniform motion, it is the
slope of the object’s position-time graph.
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band theory: The theory that electric conduction
in solids can be better understood in terms of
valance and conduction bands separated by
forbidden energy gaps.

battery: A device made up of several galvanic
cells connected together that converts chemical
energy to electrical energy.

beat: The oscillation of wave amplitude that
results from the superposition of two sound
waves with almost identical frequencies.

Bernoulli’s (bur NEW leez) principle: States that
as the velocity of a fluid increases, the pressure
exerted by that fluid decreases.

beta decay: The radioactive decay process in
which a neutron is changed to a proton or
a proton is changed to a neutron within the
nucleus; results in the emission of a beta ({3)
particle and a neutrino or antineutrino.

binding energy: The energy difference between
the assembled nucleus and the individual
nucleons; it is the energy equivalent of the mass
defect and is always negative.

buoyant force: The upward force exerted on an
object immersed in a fluid, due to an increase in
pressure with increasing depth.
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capacitance (ku PA suh tuns) / circuit breaker

capacitance (ku PA suh tuns): The ratio of the
magnitude of charge on one capacitor plate to
the electric potential difference between the
plates; the slope of the line of a net charge
versus potential difference graph.

capacitor: An electrical device used to store
electrical energy; made up of two conductors
separated by an insulator.

carrier wave: A specific part of the radio portion
of the electromagnetic spectrum assigned to
a radio or television station by the Federal
Communications Commission. A station
broadcasts by varying its carrier wave.

center of mass: The point on the object that
moves in the same way a point particle would
move.

centrifugal (sen TRIH fyew gul) “force”: The
apparent force that seems to pull on a moving
object but does not exert a physical outward
push on it and is observed only in rotating
frames of reference.

centripetal (sen TRIH put ul) acceleration: The
center-seeking acceleration of an object moving
in a circle at a constant speed.

centripetal force: The net force exerted toward
the center of the circle that causes an object to
have a centripetal acceleration.

chain reaction: Continual process of repeated
fission reactions caused by the release of
neutrons from previous fission reactions.

charging by conduction: The process of charging
a neutral object by touching it with a charged
object.

charging by induction: The process of charging
an object without touching it, which can be
accomplished by bringing a charged object
close to a neutral object, causing a separation
of charges, then separating the object to be
charged, trapping opposite but equal charges.

chromatic aberration: A lens defect in which
light passing through a lens is dispersed, causing
an object viewed through a lens to appear
ringed with color.

circuit breaker: An automatic switch that opens
when the current through an electric circuit
exceeds a threshold value.
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closed-pipe resonator / Compton effect

closed-pipe resonator: A resonating tube with
one end closed to air; its resonant frequencies

are odd-numbered multiples of the fundamental.

closed system: A system that does not gain or
lose mass.

coefficient of kinetic friction: The slope of a line
on a kinetic friction force v. normal force graph,
p k. Relates frictional force to normal force and
depends on the two surfaces in contact.

coefficient of linear expansion: The change in
length divided by the original length and the
change in temperature.

coefficient of static friction: A dimensionless
constant depending on the two surfaces in
contact. It is used to calculate the maximum
static frictional force that needs to be overcome
before motion begins.

coefficient of volume expansion: The change in
volume divided by the original volume and the
change in temperature; is about three times the
coefficient of linear expansion because solids
expand in three directions.

coherent light: Light made up of waves of the
same wavelength that are in phase with each
other.

cohesive forces: The forces of attraction that like
particles exert on one another; responsible for
surface tension and viscosity.

combination series-parallel circuit: A complex
electric circuit that includes both series and
parallel branches.

combined gas law: States that, for a fixed
amount of an ideal gas, the pressure times
the volume, divided by the Kelvin temperature
equals a constant; reduces to Boyle’s law if
temperature is constant and to Charles’s law if
pressure is constant.

complementary colors: Two colors of light that,
when combined, produce white light.

components: Projections of a vector parallel to
the x-axis and another parallel to the y-axis.

compound machine: A machine consisting of two
or more simple machines that are connected
so that the resistance force of one machine

becomes the effort force of the second machine.

Compton effect: The shift in the energy of
scattered photons.
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concave lens / crest

concave lens: A diverging lens, thinner at its
middle than at its edges, that spreads out
light rays passing through it when surrounded
by material with a lower index of refraction;
produces a smaller, virtual, upright image.

concave mirror: A mirror that reflects light from
its inwardly curving surface, the edges of which
curve toward the observer; can produce either
an upright, virtual image or an inverted, real
image.

conductor: A material, such as copper, through
which a charge will move easily.

consonance: A pleasant set of pitches.

=convection: A type of thermal energy transfer
that occurs due to the motion of fluid in
liquid or gas that is caused by differences in
temperature.

conventional current: the direction in which a
positive test charge moves.

convex lens: A converging lens, thicker at its
center than at its edges, that refracts parallel
light rays so the rays meet at a point when
surrounded by a medium with a lower index
of refraction; can produce a smaller or larger,
inverted, real image or a larger, upright, virtual
image.

convex mirror: A mirror with the edges curved
away from the observer that reflects light from
its outwardly curving surface; produces an
upright, reduced, virtual image.

coordinate system: A system used to describe
motion that gives the zero point location of
the variable being studied and the direction in
which the values of the variable increase.

Coriolis (kor ee OH lus) “force”: The apparent
force that seems to deflect a moving object
from its path and is observed only in rotating
frames of reference.

coulomb (KEW lahm): The S| standard unit of

charge; one coulomb (C) is the magnitude of
the charge of 6.24 <10 electrons or protons.

Coulomb’s law: States that the force between two
point charges varies directly with the product of
their charge and inversely with the square of the
distance between them.

crest: The high point of a transverse wave.
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critical angle / displacement

critical angle: The angle of incidence in which
a refracted light ray lies along the boundary
between two mediums.

crystal lattice: A fixed, regular pattern formed
when the temperature of a liquid is lowered, the
average kinetic energy of its particles decreases
and, for many solids, the particles become
frozen but do not stop moving and instead,
vibrate around their fixed positions.
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de Broglie (duh BROY lee) wavelength: The
wavelength associated with a moving particle.

decibel: The most common unit of measurement
for sound level; also can describe the power and
intensity of sound waves. Abbreviated dB.

dependent variable: The factor in an investigation
that depends on the independent variable.

depletion layer: The region around a pn-junction
diode where there are no charge carriers and
electricity is poorly conducted.

dielectric: A poor conductor of electric current
whose electric charges partially align with an
electric field.

diffraction: The bending of light around a barrier.

diffraction grating: A device consisting of many
small, closely-spaced slits that diffract light and
form a diffraction pattern that is an overlap
of single-slit diffraction patterns; can be used
to precisely measure light wavelength or to
separate light of different wavelengths.

diffraction pattern: A pattern on a screen of
constructive and destructive interference of
Huygens’ wavelets.

diffuse reflection: A scattered, fuzzy reflection
produced by a rough surface.

dimensional analysis: A method of treating units
as algebraic quantities that can be cancelled;
can be used to check that an answer will be in
the correct units.

diode: The simplest semiconductor device;
conducts charges in one direction only and
consists of a sandwich of p-type and n-type
semiconductors.
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dispersion / electric field line

dispersion: The separation of white light into a
spectrum of colors by such means as a glass
prism or water droplets in the atmosphere.

displacement: A change in position having both
magnitude and direction; is equal to the final
position minus the initial position.

dissonance (DIH suh nunts): An unpleasant,
jarring set of pitches.

distance: The entire length of an object’s path,
even if the object moves in many directions.

domain: A very small group, usually 10-1000 ym
on a side, that is formed when the magnetic
fields of the electrons in a group of neighboring
atoms are aligned in the same direction.

dopant (DOH punt): Material with electron
donor or acceptor atoms that can be added in
low concentration to intrinsic semiconductors,
increasing their conductivity by making either
extra electrons or holes available.

Doppler effect: The change in the frequency of
sound or light caused by the movement of either
the source, the detector, or both the detector
and the source.

drag force: The force exerted by a fluid on an
object that opposes the object’s motion through
the fluid; depends on the object’s motion and
properties and the fluid’s properties.
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eddy current: A current generated in a piece
of metal that is moving through a changing
magnetic field, producing a magnetic field that
opposes the motion that caused the current.
efficiency: The ratio of output work to input work.
effort force: The force a user exerts on a machine.

elastic collision: A type of collision in which the
kinetic energy before and after the collision
remains the same.

elastic potential energy: Stored energy due to an
object’s change in shape.

electric circuit: A closed loop or pathway that
allows electric charges to flow.

electric current: A flow of charged particles.

electric field: A property of the space around
a charged object that exerts forces on other
charged objects.
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electric field line / equilibrium

electric field line: A line that indicates the
direction of the force due to the electric field
on a positive test charge; the spacing between
the lines indicates the field’s strength; a closer
line spacing indicates a stronger field; the
lines never cross and they are directed toward
negative charges and away from positive
charges.

electric generator: A device that converts
mechanical energy to electrical energy and
consists of a number of wire loops placed in a
strong magnetic field.

electric motor: An apparatus that converts
electrical energy into mechanical energy.

electric potential difference: The work needed
to move a positive test charge from one point to
another, divided by the magnitude of the test
charge; also called potential difference.

electromagnet: A type of magnet whose
magnetic field is produced by electric current.

electromagnetic induction: The process of
generating a current through a circuit due
a changing magnetic field or to the relative
motion between a wire and a magnetic field.

electromagnetic radiation: Energy that is carried,
or radiated, in the form of electromagnetic waves.

electromagnetic spectrum: The entire range of
frequencies and wavelengths that make up the
continuum of electromagnetic waves, including
radio waves, microwaves, visible light, and
X-rays.

electromagnetic wave: Coupled, oscillating

electric and magnetic field that travels through
space and matter.

electron cloud: The region in which there is a
high probability of finding an electron.

electroscope: A device that is used to detect
electric charges and consists of a metal knob
connected by a metal stem to two thin metal
leaves.

electrostatics: The study of electric charges that
can be collected and held in one place.

elementary charge: The magnitude of the charge
of an electron; approximately 1.602x10 -* C.

emission spectrum: A plot of the intensity of
radiation emitted from an object over a range
of frequencies.
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energy / fundamental

energy: The ability of a system to produce a
change in itself or in the world around it;
represented by the symbol E.

energy level: The quantized amount of energy
allowed for electrons in an atom.

entropy (EN truh pee): A measure of the energy
dispersal in a system.

equilibrant: A force that places an object in
equilibrium; the same magnitude as the
resultant but opposite in direction.

equilibrium: The condition in which the net force
on an object is zero.

equipotential (ee kwuh puh TEN shul): The

electric potential difference of zero between
two or more positions in an electric field.

equivalent resistance: The value of a single
resistor that, when it replaces all the resistors in
the circuit, results in the same current.

excited state: Any energy level of an atom that is
higher than its ground state.

extrinsic (ek STRIHN zik) semiconductor:
Semiconductor with greatly enhanced
conductivity resulting from the addition of
dopants.
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farsightedness: A vision defect in which a person

cannot see close objects clearly because images

are focused behind the retina; also called
hyperopia; can be corrected with a convex lens.

first law of thermodynamics: States that the
change in thermal energy of a system is equal
to the heat that is added to the system, minus
the work done by the system.

fission: The process in which a nucleus is divided
into two or more fragments, and neutrons and
energy are released.

fluid: A material, such as a liquid or gas, that can
flow and has no definite shape of its own.

focal length: The distance between the focal point
and the mirror or lens.

focal point: The point where incident light rays
that are parallel to the principal axis converge
after reflecting from a mirror or refracting
through a lens.
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force / heat

force: A push or a pull exerted on an object; has
both direction and magnitude and may be a
contact or a field force.

force carrier: A particle that transmits, or carries,
forces between objects interacting at a distance;
also called a gauge boson.

free-body diagram: A physical model that
represents the forces acting on a system.

free fall: The motion of an object body when air
resistance is negligible and the motion can be
considered due to the force of gravity alone.

free-fall acceleration: The acceleration of an
object due only to the effect of gravity.

frequency: The number of complete oscillations a
point on a wave makes each second; measured
in hertz (Hz).

fundamental: For a musical instrument, the lowest
frequency of sound that will resonate.

fuse: A short piece of metal that acts as a safety
device by melting and stopping the current
when too large a current passes through it.

fusion: The process in which nuclei with small

masses combine to form a nucleus with a larger
mass and energy is released.
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galvanometer (gal vuh NAH muh tur): A device
that is used to measure very small currents; can
be used as a voltmeter or an ammeter.

gamma decay: The radioactive decay process in
which there is a redistribution of energy within
the nucleus but no change in atomic mass or
charge, and a gamma ray is emitted.

gravitational field: A vector quantity that relates
the mass of an object to the gravitational force
it experiences at a given location; represented
by the symbol g.

gravitational force: The attractive force between
two objects that is directly proportional to the
mass of the objects.

gravitational mass: Mass as used in the law of
universal gravitation; the quantity that measures
an object’s response to gravitational force.

gravitational potential energy: The stored energy

in a system resulting from the gravitational force
between objects; represented by the symbol GPE.
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ground-fault interrupter (GFI) / incident wave

ground-fault interrupter (GFD): A device that
contains an electronic circuit that detects small
current differences caused by an extra current
path; it opens the circuit, prevents electrocution,
and often is required as a safety measure for
bathroom, kitchen, and exterior outlets.

grounding: The process of removing excess charge

by touching an object to Earth.

ground state: State of an atom with the smallest
allowable amount of energy.
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half-life: The time required for half the atoms in a
given quantity of a radioactive isotope to decay.

harmonics: Higher frequencies, which are
whole-numbered multiples of the fundamental
frequency; give certain musical instruments their
own unique timbre.

heat: A transfer of thermal energy, which occurs
spontaneously from a warmer object to a cooler
object; represented by Q.

heat engine: A device that continuously converts
thermal energy to mechanical energy; requires a
high-temperature thermal energy source, a low-
temperature receptacle (a sink), and a way to
convert the thermal energy into work.

heat of fusion: The amount of thermal energy
required to change 1kg of a substance from a
solid state to a liquid state at its melting point.

heat of vaporization: The amount of thermal
energy required to change 1kg of a substance
from a liquid state to a gaseous state at its
boiling point.

Heisenberg uncertainty principle: States there is
a limit to how precisely a particle’s position and
momentum can simultaneously be measured.

Hooke’s law: States that the force acting on a
spring is directly proportional to the amount the
spring is stretched.

hypothesis: A possible explanation for a problem
using what you know and what you observe.
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ideal gas law / isotope

ideal gas law: For an ideal gas, the pressure
times the volume is equal to the number of
moles, times the constant (R) and the Kelvin
temperature; predicts the behavior of gases
remarkably well unless under high-pressure or
low-temperature conditions.

ideal mechanical advantage: For an ideal
machine, is equal to the displacement of the
effort force divided by displacement of the
resistance force.

illuminance (ih LEW muh nunts): The rate at
which light strikes a surface, or falls on a unit
area; measured in lumens per square meter
(Im/m?2) or lux (Ix).

image: An optical reproduction of an object
formed by the combination of light rays
reflected or refracted by an optical device.

impulse: The product of the average net force on
an object and the time interval over which the
force acts.

impulse-momentum theorem: States that the
impulse on an object equals the object’s
final momentum minus the object’s initial
momentum.

incident wave: A wave pulse that strikes a
boundary between two mediums.

incoherent light: Light whose waves are not in
phase.

independent variable: The factor that is changed
or manipulated during an investigation.

index of refraction: Determines the angle of
refraction of light as it crosses the boundary
between mediums; for a given medium, it is the
ratio of the speed of light in a vacuum to the
speed of light in that medium; represented by
the symbol n.

induced electromotive force: The potential
difference across a wire that results from the
production of an electric field.

inelastic collision: A type of collision in which the
kinetic energy after the collision is less than the
kinetic energy before the collision.

inertia (ihn UR shuh): The tendency of an object
to resist changes in velocity.
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inertial mass / law of universal gravitation

inertial mass: A measure of an object’s resistance
to any type of force.

instantaneous acceleration: The change in an
object’s velocity at a specific instant.

instantaneous position: The position of an object
at any particular instant.

instantaneous velocity: A measure of motion that
tells the speed and direction of an object at a
specific instant.

insulator: A material, such as glass, through which
a charge will not move easily.

interaction pair: A pair of forces that are equal
in strength but opposite in direction and act on
different objects.

interference: Results from the superposition of
two or more waves; can be constructive or
destructive.

interference fringes: A pattern of light and
dark bands on a screen, resulting from the
constructive and destructive interference of
light waves passing through two narrow, closely
spaced slits in a barrier.

intrinsic semiconductor: Pure semiconductor that
conducts charge as a result of thermally freed
electrons.

inverse relationship: A hyperbolic relationship
that exists when one variable depends on the
inverse of the other variable.

isolated system: A closed system on which the net
external force is zero.

isotope: Each of the differing forms of the same
atom that have different masses but have the
same chemical properties; atoms with the same
number of protons, but different numbers of
neutrons.
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joule (JEWL): The Sl unit of work and energy (J);
1J of work is done when a force of 1N acts on
an object over a displacement of 1 m.
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Kepler’s first law: States that the planets move in
elliptical paths with the Sun at one focus.

Kepler’s second law: States that an imaginary
line from the Sun to a planet sweeps out equal
areas in equal time intervals.
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Kepler’s third law / magnitude

Kepler's third law: States that the square of
the ratio of the periods of any two planets is
equal to the cube of the ratio of their average
distances from the Sun.

kilowatt-hour: An energy unit used by electric
companies to measure energy sales; 1kWh is
equal to 1000 watts (W) delivered continuously
for 3600 s (1 h).

kinetic energy: The energy of an system that is
associated with its motion.

kinetic friction: The force exerted on one surface
by a second surface when the two surfaces rub
against each other because one or both of the
surfaces are moving.
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laser: A device that produces powerful, coherent,
directional, monochromatic light that can be
used to excite other atoms; the acronym stands
for fight amplification by stimulated emission of
radiation.

law of conservation of angular momentum:
States that if there are no net external torques
on a closed system, then its angular momentum
is conserved.

law of conservation of energy: States that in a
closed, isolated system, energy is not created or
destroyed, but rather, is conserved.

law of conservation of momentum: States that
the momentum of any closed, isolated system
does not change.

law of reflection: States that the angle of
incidence is equal to the angle of reflection.

law of universal gravitation: States that
gravitational force between any two objects
is directly proportional to the product of their
masses and inversely proportional to the square
of the distance between their centers.

lens: A piece of transparent material, such as
glass or plastic, that is used to focus light and
form an image.

Lenz’s law: States that an induced current
always is produced in a direction such that
the magnetic field resulting from the induced
current opposes the change in the magnetic
field that is causing the induced current.
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lepton / net force

lepton: An elementary particle, such as an
electron or a neutrino, that forms mass but
belongs to a different family than quarks.

lever arm: The perpendicular distance from the
axis of rotation to the point where force is
exerted.

linear relationship: A relationship in which the
dependent variable varies linearly with the
independent variable.

line of best fit: A line drawn on a graph as
close to all the data points as possible; used to
describe data and predict where new data will
appear on the graph.

longitudinal wave: A mechanical wave in which
the disturbance is in the same direction, or
parallel to, the direction of wave travel.

loudness: Sound intensity as sensed by the ear
and interpreted by the brain; depends mainly on
the pressure wave’s amplitude.

luminous flux: The rate at which light energy is
emitted from a luminous source; measured in
lumens (Im).

luminous source: An object, such as the Sun or a
lightbulb, that emits light.
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machine: A device that makes work easier
(but does not change the amount of work) by
changing the magnitude or the direction of the
force exerted to do work.

magnetic field: The area around a magnet, or
around any current-carrying wire or coil of wire,
where a magnetic force exists.

magnetic flux: The number of magnetic field
lines that pass through a perpendicular surface.

magnification: The amount that an image is
enlarged or reduced in size, relative to the object.

magnitude: A measure of size.

Malus’s law: States that the intensity of light
coming out of a second polarizing filter equals
the intensity of polarized light coming out of a
first polarizing filter times the cosine, squared,
of the angle between the polarizing axes of the
two filters.
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mass defect / orgin

mass defect: The difference between the sum of
the masses of individual nucleons and the mass
of the assembled nucleus.

mass number: The number of nucleons in an
atom’s nucleus.

mass spectrometer: Device that uses both
electric and magnetic fields to measure the
charge-to-mass ratio of positive ions within a
material; can be used to determine the masses
of ions.

measurement: A comparison between an
unknown quantity and a standard.

mechanical advantage: The ratio of resistance
force to effort force.

mechanical energy: The sum of kinetic energy and
potential energy of the objects in a system.

microchip: An integrated circuit consisting of
thousands of diodes, transistors, resistors, and
conductors.

model: A representation of an idea, event,
structure, or object to help people better
understand it.

moment of inertia: The resistance to rotation.

momentum: The product of the object’s mass and
the object’s velocity; measured in kg-m/s.

monochromatic light: Light having only one
wavelength.

motion diagram: A series of images showing the
positions of a moving object taken at regular
(equal) time intervals.

mutual inductance: Effect in which a changing
current in a coil creates a changing magnetic
field that induces a varying EMF in a second
coil.
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nearsightedness: A vision defect in which a
person cannot see distant objects clearly
because images are focused in front of the
retina; also called myopia; can be corrected
with a concave lens.

net force: The vector sum of all the forces on an
object.

neutral: An object whose positive charges are
exactly balanced by its negative charges.
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Newton’s first law / plane mirror

Newton’s first law: States that an object at rest
will remain at rest and a moving object will
continue moving in a straight line with constant
speed, if and only if the net force acting on that
object is zero.

Newton’s second law: States that the
acceleration of an object is proportional to the
net force and inversely proportional to the mass
of the object being accelerated.

Newton’s second law for rotational motion:
States that the angular acceleration of an object
is directly proportional to the net torque on it and
inversely proportional to its moment of inertia.

Newton’s third law: States that all forces come
in pairs and that the two forces in a pair act on
different objects, are equal in strength, and are
opposite in direction.

node: The stationary point where two equal

wave pulses meet and are in the same location,
having a displacement of zero.

normal: The line in a ray diagram that shows the
orientation of the barrier or mirror and is drawn

at a right angle, or perpendicular, to the barrier

or mirror.

normal force: The perpendicular contact force
exerted by a surface on an object.

nuclear reaction: Occurs when the energy or
number of neutrons or protons in a nucleus
changes.

nucleon: A particle found in the nucleus of an
atom; that is, a proton or a neutron.

nucleus: The tiny, massive, positively charged
central core of an atom.
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object: A luminous or illuminated source of light
rays.

opaque (oh PAYK): A property of a medium
that allows that medium to absorb light and
reflect some light rather than transmitting it,
preventing objects from being seen through it.

open-pipe resonator: A resonating tube with
both ends open that also will resonate with
a sound source; its resonant frequencies are
whole-number multiples of the fundamental.

adgaadl a2V sl ;l B jhan s

solaials daipl) 1ig) pews daipl) goles (o deols :piad
Ahy e Lo calmy o Yoy ane Jloss e3> (uSey csnll
s o gag plus ¥l

el 3330 ) sl 108 ] Totio g8l B (56 !
oAl s 3y i gall jaas o L) saad nisgiie
ool 33,3 doumead) slac¥) cliclas o alsly
olal) Caguall

Glossary/ jusala))

GL-18



origin / projectile

origin: The point at which both variables in a
coordinate system have the value zero.
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pair production: The conversion of energy into a
matter-antimatter pair of particles.

parallel circuit: A type of electric circuit in
which there are several current paths; its total
current is equal to the sum of the currents
in the individual branches, and if any branch
is opened, the current in the other branches
remains unchanged.

parallel connection: A type of connection in
which there are two or more current paths to
follow.

particle model: A simplified version of a motion
diagram in which the moving object is replaced
by a series of single points.

pascal: The Sl unit of pressure; equal
to 1N/m?2

Pascal’s principle: States that any change in
pressure applied at any point on a confined fluid
is transferred undiminished throughout the fluid.

period: In any periodic motion, the amount
of time required for an object to repeat one
complete cycle of motion.

periodic motion: Any motion that repeats in a
regular cycle.

periodic wave: A wave whose disturbances occur
at a constant rate.

photoelectric effect: The emission of electrons
by certain metals that occurs when they are
exposed to electromagnetic radiation.

photon: A discrete, quantized bundle of radiation
that travels at the speed of light, has zero mass,
and has energy and momentum.

physics: The branch of science that studies matter
and energy and their relationships.

piezoelectricity: The property of a crystal that
causes it to bend or deform, producing electric
vibrations, when a voltage is applied across it.

pitch: The highness or lowness of a sound, which
depends on the frequency of vibration; can be
given a name on the musical scale.
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plane mirror quadratic relationship / refraction

plane mirror: A flat, smooth surface from
which light is reflected by specular reflection,
producing a virtual image that is the same size
as the object, has the same orientation, and is
the same distance from the mirror as the object

plasma: A gaslike, fluid state of matter made up
of negatively charged electrons and positively
charged ions that can conduct electric charge;
makes up most of the matter in the universe,
such as stars.

polarization: Production of light with a specific
pattern of oscillation.

polarized: The characteristic of magnets that they
have two opposite ends called poles.

position: The distance and direction from the
origin to an object.

position-time graph: A graph that can be used
to determine an object’s velocity and position,
as well as where and when two objects meet,
made by plotting the time data on a horizontal
axis and the position data on a vertical axis.

potential energy: Stored energy due to the
interactions between objects in a system.

power: The rate at which energy is transformed.

precision: A characteristic of a measured
value describing the degree of exactness of a
measurement.

pressure: The perpendicular component of a force
on a surface divided by the surface’s area.

primary color: Red, green, and blue, which can
be combined to form white light and mixed in
pairs to produce the secondary colors yellow,
cyan, and magenta.

primary pigment: Cyan, magenta, and yellow,
each of which absorbs one primary color from
white light and reflects two primary colors; can
be mixed in pairs to produce the secondary
pigments red, green, and blue.

principal axis: A straight line perpendicular to
the surface of a mirror or lens that divides the
mirror or lens in half.

principal quantum number: The integer (n) that
determines the quantized values of r and E for
an electron’s orbital radius in hydrogen and the
energy of a hydrogen atom.
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resistance / second law of thermodynamics

principle of superposition: States that the
displacement of a medium caused by two
or more waves is the algebraic sum of the
displacements of the individual waves.

projectile: An object shot through the air, such
as a football, that has independent vertical and
horizontal motions and, after receiving an initial

force of gravity.

e dnald) gl axlj) of Gle an roSI) Tac
Sl gl o) Jols i AST 5l uiage
s ,a)) ooy gl

o Mo paznl) f,ﬁ A uﬁ mu?j o pus g dded!
203 d9m adde AL amg aadly dcwl) Gealaiiae (S >
dand doilod) 853 L8h s elal) B e Laslaw)

thrust, travels through the air only under the

quadratic relationship: A parabolic relationship
that results when one variable depends on the
square of another variable.

quantized: The property of energy that it exists
only in bundles of specific amounts.

quantum mechanics: The study of the properties
of matter using its wave properties.

quantum model: A model of the atom that
predicts only the probability that an electron is
in a specific region.

quark: A tiny elementary particle that forms mass
and can combine with other quarks to form
larger particle such as protons, neutrons, and
pions.
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radian: ;_’N of a revolution; abbreviated rad.

radiation: The thermal transfer of energy by
electromagnetic waves.

radioactive: Materials with nuclei that emit
particles and energy.

ray: A line drawn at a right angle to a wavefront;
represents the direction of wave travel.

Rayleigh criterion: States that if the central
bright spot of one image falls on the first dark
ring of the second image, the images are at the
limit of resolution.

ray model of light: A model that represents light
as a ray that travels in a straight path, whose
direction can be changed only by encountering
a boundary.

real image: An optical image that is formed by
the converging of light rays.
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self-inductance / sound wave

receiver: A device that converts oscillating
potential differences in an antenna to sound,
pictures, or data.

reference frame: A coordinate system from which
motion is viewed.

reference level: The position where gravitational
potential energy is defined as zero.

reflected wave: A returning wave that results
from some of the energy of the incident wave’s
pulse being reflected backward.

refraction: The change in direction of waves at
the boundary between two different mediums.

resistance: The measure of how strongly an
object or material impedes the flow of electric
charge produced by a potential difference;
equal to the potential difference divided by the
current.

resistance force: The force exerted by a machine.

resistor: A device with a specific resistance;
may be made of long, thin wires, graphite, or
semiconductors and often is used to control the
current in circuits or parts of circuits.

resonance: A special form of periodic motion that
occurs when small forces are applied at regular
intervals to an oscillating or vibrating object and
the amplitude of the vibration increases.

resultant: A vector that represents the sum of
two other vectors; it always points from the first
vector’s tail to the last vector’s tip.

rotational kinetic energy: Kinetic energy of a
system due to its rotational motion, proportional
to the system’s moment of inertia and the
square of its angular velocity.
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scalar: A quantity, such as temperature or
distance, that is just a number without any
direction.

scientific law: A statement about what happens
in nature and seems to be true all the time.

scientific methods: The patterns of investigation
procedures.
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specific heat / superconductor

scientific theory: An explanation of things or
events based on knowledge gained from many
observations and investigations.

secondary color: Yellow, cyan, and magenta,
each of which is produced by combining two
primary colors.

secondary pigment: Red, green, and blue, each
of which absorbs two primary colors from white
light and reflects one primary color; can be
produced by mixing pairs of cyan, magenta, and
yellow pigments.

second law of thermodynamics: States that
whenever there is an opportunity for energy
dispersal, the energy always spreads out; states
that natural processes go in a direction that
maintains or increases the total entropy of the
universe.

self-inductance: The property of a wire, either
straight or in a coil, to create an induced
EMF that opposes the change in the potential
difference across the wire.

semiconductor: Material that behaves as a
conductor under certain conditions and as an
insulator in others; can be used to make solid-
state electronic components.

series circuit: A type of electric circuit in which
there is only one current path and all current
travels through each device; the current is the
same everywhere and is equal to the potential
difference divided by the equivalent resistance.

series connection: A type of connection in which
there is only a single current path.

short circuit: Occurs when a very low resistance
circuit is formed, causing a very large current that
could easily start a fire from overheated wires.

significant figures: All the valid digits in a
measurement, the number of which indicates
the measurement’s precision.

simple harmonic motion: A motion that occurs
when the restoring force on an object is directly
proportional to the object’s displacement from
the equilibrium position.

simple pendulum: A device that can demonstrate
simple harmonic motion when its bob (a
massive ball or weight), suspended by a string
or light rod, is pulled to one side and released,
causing it to swing back and forth.
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surface wave / torque

solenoid (SOH luh noyd): A long coil of wire
with many spiral loops that is attached to a
circuit; fields from each loop add to the fields
of the other loops, creating a greater total field
strength.

sound level: A logarithmic scale that measures
sound intensities; depends on the ratio of the
intensity of a particular sound wave to the
intensity of the most faintly heard sound; unit of
measurement is the decibel (dB).

sound wave: A pressure variation transmitted
through matter as a longitudinal wave; it
reflects and interferes and has frequency,
wavelength, speed, and amplitude.

specific heat: The amount of energy that must be
added to a material to raise the temperature of
a unit mass by one temperature unit; measured
in J7kg-K.

specular reflection: A reflection produced by a
smooth surface in which parallel light rays are
reflected in parallel.

spherical aberration: The image defect of a
spherical mirror or lens that does not allow
parallel light rays far from the principal axis to
converge at the focal point and produces an
image that is fuzzy, not sharp.

Standard Model: A model of matter in which all
elementary particles can be grouped into three
families—quarks, leptons, and force carriers.

standing wave: A wave that appears to be
standing still, produced by the interference
of two traveling waves moving in opposite
directions.

static friction: The force exerted on one surface
by a second surface when there is no motion
between the two surfaces.

step-down transformer: A type of transformer in
which the voltage coming out of the transformer
is smaller than the voltage put into the
transformer.

step-up transformer: A type of transformer in
which the voltage coming out of the transformer
is larger than the voltage put into the
transformer.
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total internal reflection / velocity-time graph

stimulated emission: The process that occurs
when an excited atom is struck by a photon
having energy equal to the energy difference
between the excited state and the ground
state—the atom drops to the ground state and
emits a photon with energy equal to the energy
difference between the two states.

streamlines: Lines representing the flow of fluids
around objects.

strong nuclear force: An attractive force between
nucleons that binds the nucleus together; is of
the same strength between all nucleon pairs.

superconductor: A material with zero resistance
that can conduct electricity without thermal
energy transformations.

surface wave: Disturbance in which the medium’s
particles follow a circular path that is at times
parallel to the direction of wave travel and at
other times perpendicular to the direction of
wave travel.

system: Object or objects of interest that can
interact with each other and the external world.
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tension: The specific name for the force exerted
by a rope or a string.

terminal velocity: The constant velocity of an
object that is reached when the drag force
equals the force of gravity.

thermal conduction: The transfer of thermal
energy when particles collide.

thermal energy: The sum of the kinetic energies

and potential energies of the particles in a system.

thermal equilibrium: The state in which the rates
of thermal energy transfer between two objects
are equal and the objects are at the same
temperature.

thermal expansion: A property of all forms of
matter that causes the matter to expand,
becoming less dense, when heated.

thin-film interference: A phenomenon in which
light waves reflect from separate boundaries
of a thin film and experience constructive and
destructive interference.
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virtual image / work function

thin lens equation: States that the inverse of the
focal length of a spherical lens equals the sum
of the inverses of the image position and the
object position.

threshold frequency: The certain minimum value
at or above which the frequency of incident
radiation causes the ejection of electrons from
a metal.

time interval: The difference between two times.

torque: The combination of force and lever
arm that can cause an object to rotate; the
magnitude is equal to the force times the
perpendicular lever arm.

total internal reflection: An optical phenomenon
that occurs when light strikes a boundary
between two mediums at an angle of incidence
that is greater than the critical angle and all
light reflects back into the region of the higher
index of refraction.

trajectory: The path of a projectile through space.

transformer: A device that can decrease or
increase the voltages in AC circuits with
relatively little energy loss.

transistor: A simple device made of doped
semiconducting material that can act as an
amplifier, converting a weak signal to a much
stronger one.

translational kinetic energy: The energy of a
system due to the system’s change in position.

translucent (trans LEW sunt): A property of a
medium that allows that medium to transmit
light and reflect a fraction of the light,
preventing objects from being seen clearly
through it.

transmitter: a circuit that converts voice, music,
pictures, or data to electronic signals, amplifies
the signals, and then sends them to an antenna

transparent: A property of a medium that allows
that medium to transmit light and reflect a
fraction of the light, allowing objects to be seen
clearly through it.

transverse wave: A wave that vibrates perpendicu-
lar to the direction of the wave’s travel.

trough (TROF): The low point of a transverse
wave.
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uniform circular motion: The movement of an
object at a constant speed around a circle with
a fixed radius.
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vector: A quantity, such as position, that has both
magnitude and direction.

vector resolution: The process of breaking a
vector into its components.

velocity-time graph: A graph that has velocity
plotted on the vertical axis and time plotted on
the horizontal axis; its slope is the acceleration
of the object whose motion is described by the
graph.

virtual image: The image formed of diverging
light rays.

volt: The unit of electric potential difference;
equal to one joule per coulomb, 1J/C.

voltage divider: A series circuit that is used
to produce a potential difference source of
desired magnitude from a battery with a higher
potential difference; often is used with sensors
such as photoresistors.

alasly lane L) aeS rdaxie
pgeally 2a0Y) S o ) amiel] 2520 dlee aavied) i

el Jis b piy i 1009 Aganied] e pud! (S
syl le Gl Jiis mg sl ool Lo dgai)
won @il pand gl oo il oo (5Ss < 2dY)
aaS o o)

saeladl ssandl aad¥) Lp3s T IESPORN R TIVRC - PO
asls Gle Lgaer oSa ¥y

JSI 155 Yo sobusy AL 48l agad) 5,0 Basy s gl
(1J/C) Ciaglss

ole Jsamll pasas 3l Jleddl 3505 agaddl (g5
157555 Jle agr @2 D3 Ljlas oo sl g 32

sgad) leglaed) Jio ladinwd) o pisad L

watt (W): Unit of power; 1J of energy transferred
ints.

wave: A disturbance that carries energy through
matter or space; transfers energy without
transferring matter.

wavefront: A line representing the crest of a
wave in two dimensions that can show the
wavelength, but not the amplitude, of the wave
when drawn to scale.

wavelength: The shortest distance between points
on a wave where the wave pattern repeats
itself, such as from crest to crest or from trough
to trough.

wave pulse: A single disturbance or bump that
travels through a medium.

weak nuclear force: The interaction that acts in

the nucleus during beta ((3) decay; much weaker
than the strong nuclear force.
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weight: The gravitational force experienced by an ) B a5 awslad) 55 spuead! ()0

object.

weightlessness: An object’s apparent weight of Sria puumnl) (g ralal) o5od) Lged oSy Al i8] plassl
zero that results when there are no contact i) 1ie pend Guodls 563 ax g ¥ Loduc mudy
forces supporting the object.

work: The transfer of energy that occurs when a e 853 i3 Laare Giasy Giasy &L Jlan) gl
force is applied through a distance; equal to the ol golaws cdino dbliss diae d3luo aS 505 pux
product of the system’s displacement and the i 13Y) alew) B ade algiid) ssully allaid) asl5) oy

force applied to the system in the direction of
displacement.

work-energy theorem: States that when work is ol pllss Gle o)) Jas) :d8Ually Jadd) & a5
done on a system, a change in energy occurs. el adls o )

work function: The energy required to free the Cann¥) 9,2 SIY) o) 2oy dBlad) s Pl (i) Wl
most weakly bound electron from a metal; aralls b jlal) dcall ss,m elasy cuae 50 (e WsLs,)
measured by the threshold frequency in the BEPEYIUL] LAl

photoelectric effect.
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