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English

absolute value function A function written as
[(x) = x| in which f(x) > O for all values of x.

adjacent arcs Arcs in a circle that have exactly one
point in common.

algebraic proof A proof that is made up of a series
of algebraic statements. The properties of equality
provide justification for many statements in algebraic
proofs.

altitude 1. In a triangle, a segment from a vertex
of the triangle to the line containing the
opposite side and perpendicular to that side. 2.
In a prism or cylinder, a segment perpendicular
to the bases with an endpoint in each plane. 3.
In a pyramid or cone, the segment that has the
vertex as one endpoint and is perpendicular to
the base.

ambiguous case of the Law of Sines Given the
measures of two sides and a nonincluded angle, there
exist two possible triangles.

angle of depression The angle between the line of
sight and the horizontal when an observer looks
downward.

angle of elevation The angle between the line of
sight and the horizontal when an observer looks

upward.

arc A part of a circle that is defined by two
endpoints
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absolute value function A function written as
fx) = x|, in which f(x) > O for all values of x.

adjacent arcs Arcs in a circle that have exactly one
point in common.

algebraic proof A proof that is made up of a series
of algebraic statements. The properties of equality
provide justification for many statements in algebraic
proofs.

altitude 1. In a triangle, a segment from a vertex of
the triangle to the line containing the opposite side
and perpendicular to that side. 2. In a prism or
cylinder, a segment perpendicular to the bases
with an endpoint in each plane. 3. In a pyramid
or cone, the segment that has the vertex as
one endpoint and is perpendicular to the base.

ambiguous case of the Law of Sines Given the
measures of two sides and a nonincluded angle,
there exist two possible triangles.

angle of depression The angle between the line of
sight and the horizontal when an observer looks
downward.

angle of elevation The angle between the line of
sight and the horizontal when an observer looks
upward.

arc A part of a circle that is defined by two
endpoints.

asymptote A line that a graph approaches

auxiliary line An extra line or segment drawn in a
figure to help complete a proof.

axiom A statement that is accepted as true

axis In a cylinder, the segment with endpoints that
are the centers of the bases.

axis of symmetry The vertical line containing the
vertex of a parabola.

base angle of an isosceles triangle See
isosceles triangle and isosceles trapezoid.

base edges The intersection of the lateral faces and
bases in a solid figure.

base
edge

binomial The sum of two monomials.
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center of circle The central point where radii form
a locus of points called a circle.

center of dilation The center point from which
dilations are performed.

central angle An angle that intersects a circle in
two points and has its vertex at the center of the
circle.

centroid The point of concurrency of the medians of
a triangle.

chord 1. For a given circle, a segment with
endpoints that are on the circle. 2. For a given
sphere, a segment with endpoints that are on the
sphere.

chord segments Segments that form when two
chords intersect inside a circle

circle The locus of all points in a plane equidistant
from a given point called the center of the circle.

e

Pis the center of the circle.

circular permutation A permutation of objects
that are arranged in a circle or loop.

circumcenter The point of concurrency of the
perpendicular bisectors of a triangle.

circumference The distance around a circle
circumscribed A circle is circumscribed about a

polygon if the circle contains all the vertices of the
polygon.

¥ is circumscribed abor
quadrilateral ABCD.

closed A set is closed under an operation if for any
numbers in the set, the result of the operation is also
in the set.

combination An arrangement or listing in which
order is not important.

common tangent A line or segment that is tangent
to two circles in the same plane.

complement The complement of an event A consists of

all the outcomes in the sample space that are not
included as outcomes of event A.
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completing the square To add a constant term to a
binomial of the form x“ + bx so that the resulting
trinomial is a perfect square.

complex conjugates Two complex numbers of the
form a + bi and a — bi.

complex number Any number that can be written
in the form a + bi, where a and b are real numbers
and i is the imaginary unit.

component form A vector expressed as an ordered
pair, {(change in x, change in y).

composite solid A three-dimensional figure that is
composed of simpler figures.

compound event An event that consists of two or
more simple events.

compound interest Interest paid on the principal
of an investment and any previously earned interest.

concentric circles Coplanar circles with the same
center.

concurrent lines Three or more lines that intersect
at a common point.

conditional probability The probability of an event
under the condition that some preceding event has
occurred.

congruent Having the same measure.

congruent arcs Arcs in the same circle or in congruent
circles that have the same measure.

congruent polygons Polygons in which all
matching parts are congruent.

congruent solids Two solids with the same shape,
size and scale factor of 1:1.

conic section Any figure that can be obtained by
slicing a cone.

conjugates Binomials of the form
aVvb + cVd and avb — cVd.

coordinate proofs Proofs that use figures in the
coordinate plane and algebra to prove geometric
concepts.

corner view The view from a corner of a three-
dimensional figure, also called the isometric view.

corollary A statement that can be easily proved
using a theorem is called a corollary of that
theorem.

corresponding parts Matching parts of congruent
polygons.

cosecant The reciprocal of the sine of an angle in a
right triangle.
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cosine For an acute angle of a right triangle, the
ratio of the measure of the leg adjacent to the acute
angle to the measure of the hypotenuse.

cotangent The ratio of the adjacent to the opposite
side of a right triangle

cross products In the proportion 4 € where
b # 0 and d # O, the cross products are ad
and be. The proportion is true if and only if
the cross products are equal.

cross section The intersection of a solid and a
plane.

decay factor In exponential decay, the base of the
exponential expression, 1 - r.

deductive argument A proof formed by a group of
algebraic steps used to solve a problem.

degree of a monomial The sum of the exponents
of all its variables,

degree of a polynomial The greatest degree of
any term in the polynomial

dependent events Two or more events in which the
outcome of one event affects the outcome of the
other events

diagonal In a polygon, a segment that connects
nonconsecutive vertices of the polygon.

S R

5Q'is a diagonal

diameter 1. In a circle, a chord that passes
through the center of the circle. 2. In a
sphere, a segment that contains the center
of the sphere, and has endpoints that are on
the sphere.

difference of two squares Two perfect squares
separated by a subtraction sign.
a® ~ I = (a+ b)(a—b) or
a’ —IF = (a ~Db)(a+Db).
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dilation 1. A transformation that alters the size of a
figure but not its shape. 2. (pp. 593, 694) A
transformation that enlarges or reduces the
original figure proportionally. A dilation with
center C and positive scale factor k, k # 1, is
a function that maps a point Pin a figure to
its image such that

- if point P and C coincide, then the image
and preimage are the same point, or

- if point P is not the center of dilation, then
P’ lies on CP and CP’ = k(CP).

If kK < 0, P”is the point on the ray
opposite CP such that CP’ = |kI(CP).

direction The measure of the angle that a vector
forms with the positive x-axis or any other horizontal
line

directrix The fixed line in a parabola that is
equidistant from the locus of all points in a plane.

discriminant In the Quadratic Formula, the
expression b? — 4ac

double root The roots of a quadratic function that
are the same number.

edge A line that connects two nodes in a network.

efficient route The path in a network with the least
weight

enlargement An image that is larger that the
original figure,

equivalent vectors Vectors that have the same
magnitude and direction

euclidean geometry A geometrical system in
which a plane is a flat surface made up of points
that extend infinitely in all directions.

expected value Also mathematical expectation, is the
average value of a random variable that one expects
after repeating an experiment or simulation an infinite
number of times.

exponential decay Exponential decay

occurs when a quantity decreases exponentially over
time.

f(x)

Exponential
Decay

exponential equation An equation in which the
variables occur as exponents.
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exponential function (pp. 227, 543) A function
of the form

y=ab*, where a # 0, b > 0, and b # 1.
exponential growth

Exponential growth

occurs when a quantity

increases exponentially

over time. 2

f(x)

Exponentia
Growth

exponential inequality An inequality involving
exponential functions.

extended ratios Ratios that are used to compare
three or more quantities

exterior angle An angle formed by one side of a
triangle and the extension of another side.

1

/1is an exterior angle

external secant segment A secant segment that
lies in the exterior of the circle.

~A

BCund CD are
external secant segments.

extraneous solutions Results that are not solutions
to the original equation.

extremes In ”": [I the numbers a and d.
a

factored form The form of a polynomial showing all
of its factors. y = a(x — p)(x — q) is the factored form
of a quadratic equation.

factorial The product of the integers less than or
equal to a positive integer n, written as n!

factoring To express a polynomial as the product of
monomials and polynomials.

factoring by grouping The use of the Distributive

Property to factor some polynomials having four or
more terms.
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flow proof A proof that organizes statements in
logical order, starting with the given statements.
Each statement is written in a box with the reason
verifying the statement written below the box.
Arrows are used to indicate the order of the
statements

focus The fixed point in a parabola that is
equidistant from the locus of all points in a plane

FOIL method To multiply two binomials, find the
sum of the products of the First terms, the Outer
terms, the Inner terms, and the Last terms.

formal proof A two-column proof containing
statements and reasons.

fractal A figure generated by repeating a special
sequence of steps infinitely often. Fractals often
exhibit self-similarity.

frustum The part of a solid that remains after the
top portion has been cut by a plane parallel to the
base.

fundamental counting principle A method used
to determine the number of possible outcomes in a
sample space by multiplying the number of possible
outcomes from each stage or event.

geometric mean For any positive numbers a and
b, the positive number x such that L:_: %}

geometric probability Using the principles of
length and area to find the probability of an event.

great circle A circle formed when a plane intersects
a sphere with its center at the center of the sphere.

greatest integer function A step function, written
as f(x) = [x]. where f(x) is the greatest integer less
than or equal to x.

growth factor In exponential growth, the base of the
exponential expression, 1 + r.

hemisphere One of the two congruent parts into which a
great circle separates a sphere.

imaginary unit i, or the principal square root of —1.
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incenter The point of concurrency of the angle
bisectors of a triangle

included angle In a triangle, the angle formed by
two sides is the included angle for those two sides.

included side The side of a polygon that is a side of
each of two angles.

independent events Two or more events in which
the outcome of one event does not affect the
outcome of the other events.

indirect proof In an indirect proof, one assumes that the
statement to be proved is false. One then uses logical
reasoning to deduce that a statement contradicts a
postulate, theorem, or one of the assumptions. Once a
contradiction is obtained, one concludes that the
statement assumed false must in fact be true.

indirect reasoning Reasoning that assumes that the
conclusion is false and then shows that this assumption
leads to a contradiction of the hypothesis like a
postulate, theorem, or corollary. Then, since the
assumption has been proved false, the conclusion must
be true.

informal proof A paragraph proof.

inscribed A polygon is inscribed in a circle if each of
its vertices lie on the circle.

L —

nLMN is inscribed in OP.

inscribed angle An angle that has a vertex on a
circle and sides that contain chords of the circle.

L—
"/\3;
e

In®A, 2JKLis an

nscribed angle

intercepted arc An angle intercepts an arc if and
only if each of the following conditions are met.
1. The endpoints of the arc lie on the angle.
2. All points of the arc except the endpoints
are in the interior of the circle. 3. Each side
of the angle has an endpoint of the arc.

inverse cosine The inverse function of cosine, or
cos . If the cosine of an acute ZA is equal to x,
then
cos ! x is equal to the measure of ~A.

inverse sine The inverse function of sine, or sin . If

the sine of an acute ZA is equal to x, then sin "xis
equal to the measure of ~A.
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inverse tangent The inverse function of tangent, or
tan . If the tangent of an acute ~A is equal to x,
then tan ' x is equal to the measure of /A

isometric view Corner views of three-dimensional
objects on two-dimensional paper

isosceles trapezoid A trapezoid in which the legs
are congruent, both pairs of base angles are
congruent, and the diagonals are congruent

W X
7 - \

—

z Y

isosceles triangle A triangle with at least two sides
congruent, The congruent sides are called legs. The
angles opposite the legs are base angles. The angle
formed by the two legs is the vertex angle. The side
opposite the vertex angle is the base.

vertex angle

base angles

base

iteration A process of repeating the same procedure
over and over again.

joint frequencies In a two-way frequency table, the

frequencies reported in the cells in the interior of
the table.

kite A quadrilateral with exactly two distinct pairs of
adjacent congruent sides

lateral area For prisms, pyramids, cylinders, and
cones, the area of the faces of the figure not
including the bases.

lateral edges 1. In a prism, the intersection of two
adjacent lateral faces.
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lateral faces 1. In a prism, the faces that are not
bases.

latitude A measure of distance north or south of the
equator.

law of cosines Let 2 ABC be any triangle with a, b,
and c representing the measures of sides opposite
the angles with measures A, B, and C respectively.
Then the following equations are true.

a? =1 + & — 2bc cos A
b’ =a® + & — 2accos B
& =a® + 1P —2ab cos C

law of large numbers Law that states that as the
number of trials of a random process increases, the
average value will approach the expected value.

law of sines Let 2. ABC be any triangle with a, b,
and c representing the measures of sides opposite
the angles with measures A, B, and C respectively.

sin A sinB _ sinC
Then, e g S

leading coefficient The coefficient of the term
with the highest degree in a polynomial.

legs of a trapezoid The nonparallel sides of a
trapezoid.

legs of an isosceles triangle The two congruent
sides of an isosceles triangle.

longitude A measure of distance east or west of the
Prime Meridian.

magnitude The length of a vector.

major arc An arc with a measure greater
than 180. ACB is a major arc.

marginal frequencies In a two-way frequency
table, the accumulated frequencies reported in the
Totals row and Totals column.

matrix logic A rectangular array in which learned
clues are recorded in order to solve a logic or
reasoning problem.
a c
means In 5 - the numbers b and c.
median In a triangle, a line segment with endpoints

that are a vertex of a triangle and the midpoint of
the side opposite the vertex

meridians Imaginary vertical lines drawn around the
Earth through the North and South Poles.
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midsegment of trapezoid A segment that ilams has Gl dalaall ga B peied) 4 Bl Ciaie

connects the midpoints of the legs of a trapezoid. 8ol at Bl ailgs
midsegment of triangle A segment with endpoints M Bl b L) 3! dalanll g Euliod) (Bl iaie
that are the midpoints of two sides Ll bl caazis Gadams
of a triangle. -
minor arc An arc with a measure less than 180. 180 oo 31 aul® Lugd 5 ,_.__,i oved
AB is a minor arc. ) s AB

multi-stage experiments Experiments with more o AS) et gl o Jom) o) Banie oo lon

than two stages. Poet By
mutually exclusive Two events that have no S0, gl Ligd ad GBas 4 Aleadie Bilas]
outcomes in common

nth root If a” — b for a positive integer n, then a is 0o @ JLILS N e puss an) @87 = byl Le LA

an nth root of b. b_n,
net A two-dimensional figure that when folded forms s Lda ) ads e JS 2y sla¥ ks Jss o asl
the surfaces of a three-dimensional object sla¥ A

network A graph of interconnected vertices. cidas) Jie ey ) g.»L...J’ N o aday) pe ASL

node A collection of vertices (ov9h ) o dcgere b Bidc
non-Euclidean geometry The study of geometrical a2 ¥ ) dcwacgd) placdl Al Agadd) e dwoias
systems that are not in accordance with the Parallel apadY) auacgd) Lol lened) Asliss go

Postulate of Euclidean geometry

oblique cone A cone that is not a right cone. Lold eSS Y dog o g Jole Jog,Sue

oblique cylinder A cylinder that is not a right
cylinder.

oblique prism A prism in which the lateral edges ke wgee acolad) adlgs 1S ¥ jalie g (Sile Hodiie
are not perpendicular to the bases adacld
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oblique solid A solid with base(s) that are not
perpendicular to the edges connecting the two
bases
or vertex.

opposite vectors Vectors that have the same
magnitude but opposite direction

ordered triple Three numbers given in a specific
order used to locate points in space.

orthocenter The point of concurrency of the
altitudes of a triangle.

orthographic drawing The two-dimensional top
view, left view, front view, and right view of a three-
dimensional object.

parabola 1. The graph of a quadratic function.
parabola 2. The graph of a quadratic
function. The set of all points in a plane that
are the same distance from a given point,
called the focus, and a given line, called the
directrix.

paragraph proof An informal proof written in the
form of a paragraph that explains why a conjecture
for a given situation is true

parallel vectors Vectors that have the same or
opposite direction

parallelogram A quadrilateral with parallel
opposite sides. Any side of a parallelogram may be
called a base.

—————

D Cc
AB || DC;AD || BC

parallelogram method A method used to find the
resultant of two vectors in which you place the
vectors at the same initial point, complete a
parallelogram, and draw the diagonal.

parallels Imaginary horizontal lines parallel to
the equator.

perfect square trinomial A trinomial that is the
square of a binomial
? = (a+Db)(a+Db) ¢ + 2ab + If or

b) =d ~ 2ab + If

b)(a
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permutation An arrangement of objects in which
order is important.

perpendicular bisector In a triangle, a line,
segment, or ray that passes through the midpoint of
a side and is perpendicular to that side.

A perpendicular
bisector

B D c

D is the midpoint of BC.

pi (1) An irrational number represented by the ratio
of the circumference of a circle to the diameter of
the circle.

piecewise-defined function A function that is
written using two or more expressions.

piecewise-linear function A function written using
two or more linear expressions.

plane Euclidean geometry Geometry based on
Euclid’s axioms dealing with a system of points,
lines, and planes.

point of concurrency The point of intersection of
concurrent lines.

point of tangency For a line that intersects a circle
in only one point, the point at which they intersect.

poles The endpoints of the diameter of a
great circle.

polynomial A monomial or sum of monomials.

postulate A statement that describes a fundamental
relationship between the basic terms of geometry.
Postulates are accepted as true without proof.

prime polynomial A polynomial that cannot be
written as a product of two polynomials with
integral coefficients.

probability model A mathematical model used to
match a random phenomenon.

probability tree An organized table of line
segments (branches) that shows the probability of
each outcome.

proof A logical argument in which each statement
you make is supported by a statement that is
accepted as true.

proof by contradiction An indirect proof in which
one assumes that the statement to be proved is false.
One then uses logical reasoning to deduce a
statement that contradicts a postulate, theorem, or
one of the assumptions. Once a contradiction is
obtained, one concludes that the statement assumed
false must in fact be true.
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proportion An equation of the form L Ed that
states that two ratios are equal

pure imaginary number (pp. 178, 335) The
square roots of negative real numbers. For
any positive real number b,

V=b2 =\b2 .\/=T, or bi.
pythagorean triple A group of three whole
2

numbers that satisfies the equation a? 1 b?=c?
where c is the greatest number.

quadratic equation An equation of the form
ax? + bx + ¢ = 0, where a # 0.

quadratic expression An expression in one

variable with a degree of 2 written in the form ax® +

bx + c.

quadratic Formula (pp. 133, 264) The solutions
of a quadratic equation in the form ax? + bx
t ¢ = 0, where a # 0, are given by the
formula

. +\I? — dac

! 2a '
quadratic function An equation of the form
¥y ax? + bx + ¢, where a # 0.

quadratic inequality An inequality of the form
yoax + bx 4+ ¢y>ax? + bx ¢
y<ax? +bx+cory<ax?tbx+ec.

radical equations Equations that contain radicals
with variables in the radicand

radical expression An expression that contains a
square root.

radius 1. In a circle, any segment with endpoints
that are the center of the circle and a point on the
circle. 2. In a sphere, any segment with
endpoints that are the center and a point on
the sphere.

random variable A variable that can assume a set
of values, each with fixed probabilities.

ratio A comparison of two quantities using division.

rationalizing the denominator A method used to
eliminate radicals from the denominator of a fraction.
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rectangle A quadrilateral with four right angles
reduction An image that is smaller than the original

figure.

reflection A transformation where a figure, line, or
curve, is flipped across a line.

regular pyramid A pyramid with a base that is a
regular polygon.

relative frequency In a frequency table, the ratio
of the number of observations in a category to the
total number of observations.

remote interior angles The angles of a triangle
that are not adjacent to a given exterior angle.

resultant The sum of two vectors

rhombus A quadrilateral with all four sides congruent.
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right cone A cone with an axis that is also an altitude.

right cylinder A cylinder with an axis that is also an
altitude

right prism A prism with lateral edges that are also
altitudes.

right solid A solid with base(s) that are perpendicular
to the edges connecting them or connecting the base
and the vertex of the solid.

sample space The set of all possible outcomes of
an experiment

scalar A constant multiplied by a vector

scalar multiplication Multiplication of a vector by a
scalar,

scale factor The ratio of the lengths of two
corresponding sides of two similar polygons or two
similar solids.
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scale factor of dilation The ratio of a length on an
image to a corresponding length on the preimage

secant Any line that intersects a circle in exactly two points.

9,

CD is a secant of OP,

secant segment A segment of a secant line that
has exactly one endpoint on the circle.

sector of a circle A region of a circle bounded by a
central angle and its intercepted arc.

The shaded region is
a sector of QA

segment of a circle The region of a circle bounded
by an arc and a chord.

m—

)

The shaded region is
a segment of DA

self-similar If any parts of a fractal image are
replicas of the entire image, the image is self-similar.

semicircle An arc that measures 180

sierpinski triangle A self-similar fractal described
by Waclaw Sierpinski. The figure was named for him.

similar solids Solids that have exactly the same
shape, but not necessarily the same size.

similarity ratio The scale factor between two
similar polygons
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similarity transformation When a figure and its
transformation image are similar

simulation A probability model used to recreate a
situation again and again so the likelihood of various
outcomes can be estimated.

sine For an acute angle of a right triangle, the ratio
of the measure of the leg opposite the acute angle
to the measure of the hypotenuse.

slant height The height of the lateral side of a
pyramid or cone.

solving a triangle Finding the measures of all of
the angles and sides of a triangle.

spherical geometry The branch of geometry that
deals with a system of points, great circles (lines),
and spheres (planes)

square A quadrilateral with four right angles and
four congruent sides.

square root property For any real number n,

if ¥ = n, then x = +Vn.

standard form of a polynomial A polynomial that
is written with the terms in order from greatest
degree to least degree.

standard position When the initial point of a
vector is at the origin.

step function A function with a graph that is a
series of horizontal line segments.

tangent 1. For an acute angle of a right triangle,
the ratio of the measure of the leg opposite the
acute angle to the measure of the leg adjacent to
the acute angle. 2. A line in the plane of a
circle that intersects the circle in exactly one
point. The point of intersection is called the
point of tangency. 3. A line that intersects a
sphere in exactly one point.
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tangent segment A segment of a tangent with one
endpoint on a circle that is both the exterior and
whole segment.

theorem A statement or conjecture that can be
proven true by undefined terms, definitions, and
postulates.

topographic map A representation of a three
dimensional surface on a flat piece of paper.

traceable network A network in which all of the
nodes are connected and each edge is used once
when the network is used

transformation 1. A movement of a geometric
figure. 2. In a plane, a mapping for which
each point has exactly one image point and
each image point has exactly one preimage
point.

translation A transformation where a figure is slid
from one position to another without being turned

trigonometry The study of the properties of
triangles and trigonometric functions and their
applications.

two-column proof A formal proof that contains
statements and reasons organized in two columns,
Each step is called a statement, and the properties
that justify each step are called reasons.

two-stage experiment An experiment with two
stages or events.

trapezoid A quadrilateral with exactly one pair of
parallel sides. The parallel sides of a trapezoid are
called bases. The nonparallel sides are called legs.
The pairs of angles with their vertices at the
endpoints of the same base are called base angles.

T base R

leg leg

P base A

tree diagram An organized table of line segments
(branches) which shows possible experiment
outcomes.

triangle method A method used to find the
resultant of two vectors in which the second vector is
connected to the terminal point of the first and the
resultant is drawn from the initial point of the first
vector to the terminal point of the second vector.

trigonometric ratio A ratio of the lengths of sides
of a right triangle.
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trinomials The sum of three monomials.

two-way frequency table A table used to show
the frequencies or relative frequencies of data from
a survey or experiment classified according to two
variables, with the rows indicating one variable and
the columns indicating the other.

vector A directed segment representing
a quantity that has both magnitude, or length, and
direction.

vertex The maximum or minimum point of a
parabola.

vertex angle of an isosceles triangle See
isosceles triangle.

vertex form A quadratic function in the form
y = alx — W2 + k, where (h, k) is the vertex of the
parabola and x = h is its axis of symmetry.

vertex-edge graphs2 A collection of nodes
connected by edges.

weight The value assigned to an edge in a
vertex-edge graph.

weight of a path The sum of the weights of the
edges along a path.

weighted vertex-edge graphs A collection of
nodes connected by edges in which each edge has
an assigned value.
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