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English

absolute value function A function that contains an
absolute value of the independent variable, with
parent function f(x) = Iz,

absolute value of a complex number A complex
number’s distance from zero in the complex plane.

algebraic function A function with values that are
obtained by adding, subtracting, multiplying, or
dividing constants and the independent variable or
raising the independent variable to a rational power.

alternative hypothesis One of two hypotheses that need
to be stated to test a claim; states that there is a
difference between the sample value and the
population parameter. The alternative hypothesis
contains a statement of inequality such as >, #, or <.

ambiguous case Given the measures of two sides and a
nonincluded angle, either no triangle exists, exactly
one triangle exists, or two triangles exist.

amplitude Half the distance between the maximum
and minimum values of a sinusoidal function. For y=a
sin (bx+c¢) +dandy=acos (bx+c¢) +d,
amplitude = lal.

amplitude

amplitude

anchor step In mathematical induction, showing that
something works for the first case, or that P, is true.

angle of depression The angle formed by a horizontal
line and an observer’s line of sight to an object below.
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angle of elevation The angle formed by a horizontal line
and an observer’s line of sight to an object above.

angular speed The rate at which the object rotates about a
fixed point.

antiderivative F(x) is an antiderivative of f(x) if

F'(x) =f(x).

arccosine function The inverse cosine function, written as y
= cos'~ xory = arccos x, that has a domain of [-1, 1] and
a range of [0, w].

arcsine function The inverse sine function, written as y = si
n'~ x or y = arcsin x, that has a domain of [—1, 1] and a

range of [—%1 %]

arctangent function The inverse tangent function, written as

y=tan'” x or y = arctan x, that has a domain of

(—, %) and a range of(— % %)

Argand Plane The complex plane.

argument The angle 6 of a complex number written in the
form r(cos 6 + i sin 6).

arithmetic means The terms between two nonconsecutive
terms of an arithmetic sequence.

arithmetic series The sum of the terms of an arithmetic
sequence.

arithmetic sequence A sequence in which the difference
between successive terms is a constant.

asymptote A line or curve that a graph approaches.
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augmented matrix A matrix that contains the coefficients
and constant terms of a system of linear equations, each
written in standard form with the constant terms to the
right of the equals sign.

average rate of change The slope of the line through any
two points on the graph of a nonlinear function f.

axis of symmetry A line about which a figure is symmetric. In
a parabola, the axis of symmetry is perpendicular to the
directrix and passes through the focus.
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bimodal distribution A graph of a distribution of data that elladl s bl s b Pl s Jlssed) AL e
has two modes.

binomial coefficients The coefficients of the terms of an satesdl S¥slasdl sgas lebie Jis (paad) ld S delas
expanded binomial (a + b)". (@ + b)" ss) asls
binomial distribution The distribution of the outcomes of a Lo¥lasly asd) 2515 oo il mjes cpasd! g3 ao3gs
binomial experiment and their corresponding probabilities. i
binomial experiment A probability experiment in which there o calh sie U asaes Jlas) ayss geaaed) cald digans
are a fixed number of independent trials, there are exactly s JS dlaasd) wlall e old) as gy calaiaadl by o)
two possible outcomes for each trial, and the probability of iy JS duns ga zlead) Jlasly
success is the same for each trial.
binomial probability distribution function A discrete function Sladia)l ol dlains Al (wasdl 93 Il V) a5l s
of the random variable X, represented in the binomial sl Bl Jlas) dieas dlies X
probability formula.
Binomial Theorem For any positive integer n, Gl3 M sl g s sae gl O Lo pasdl D13 @i
(a+b)"= ,,Coa"b°+ nC a"~ '+ ,Ca" "2 b+ ..+ (a+b) "= ,C,a"B’ + ,C . a" " 'b' '+ ,C,a™ 2
nCra™ "hb"+ .. + C,a’h", wherer=10,1,2, ..., n. ¥ e ARl
F=0: 1 B ool B GG B o ¥ Gt h™
bivariate data Data with two variables. pite Ao gaid Sble (pudte Wb Dbl
cardioid The graph of a polar equation of the formr=a+ a r=atajsu g acdad ol Hle e, S5 oel®
cos for r=a + asin 6, where a is positive. L>se iae @ 938 s F=a t asin 6, cos §
-
center of an ellipse The midpoint of the major and minor ey SV g jseal 3 caanl dlan yadldl pdadl) S,
axes of an ellipse. uadli) glaall o
=}
circular function A trigonometric function defined as a reasl slae¥) alis ot A Lob o a5 adlie alls & bla alls )
function of the real number system using the unit circle. Basgll 350 alasal g
class A data value or group of data values. wsbldl od e Acseame o) bl ded i é“‘
class width The range of values for each class of data. wobld) ge s JS) daased] paall fo dcseme aualdl b s ‘:
&
clusters Subgroups of data. wbled) o die 8 Slegene alagsnd e
coefficient matrix A matrix that contains only the coefficients ellay mlelas e dand geam5 dsams lalae)) WBpiuas
of a system of linear equations. I PEN R PP |
column matrix A matrix that has only one column. and asly spee Gle 5ei3 Adshns dges Adpiias
combination An arrangement of objects in which order is not Lesd Go izl 9% ¥ amy oy alus¥) cias 38165
important.
common difference The difference between successive terms cambusdl adbn ) daslisgd) sgasdl Go grall &adee 3,2

of an arithmetic sequence.

common logarithm A logarithm with base 10, usually written piosle gl 5aShg 10 elu¥) pasu eujlegd $ale p)ley
log x. X JSaJb asle agaSL)

" . . . . ) adlingd) B dwlingd) sgasd) A &S alie Ao
common ratio The ratio of successive terms of a geometric Gyl S = ‘ ’

sequence.
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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.

completing the square A process used to make a quadratic
expression into a perfect square trinomial.

complex conjugates Two complex numbers of the form a +
biand a — bi, where b +# 0.

complex plane A plane used to graph complex numbers.
The real component of a complex number is graphed on
the horizontal and the imaginary component is graphed
on the vertical axis.

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 represented by its rectangular
components. If the initial point of a vector is A(x 1, y 1)
and the terminal point is at B(x,, y,), the component form
is given by (x, —x, ¥, — ).

Alx,, y,)

components Two or more vectors with a sum that is a given
vector.

composition The combining of functions by using the result
of one function to evaluate a second function. The
composition of function f with function g is defined by

[fo gl(x) =flg(x)].

confidence interval A specific interval estimate of a
parameter in an experiment that can be found when the
maximum error of estimate is added to and subtracted
from the sample mean.

confidence level The probability that the interval estimate
will include the actual population parameter.

conic section A figure that is formed when a plane intersects a
double—napped right cone, also called a conic.

conjugate axis The segment that is perpendicular to the
transverse axis of a hyperbola, passes through the center,
and has a length of 2b units.

Conjugate Root Theorem When a polynomial equation in

one variable has a zero of the form a + bi, where b + 0,
then its complex conjugate, a — bi, is also a root.

consistent A system of equations that has at least one
solution.
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constant Describes a function f or an interval of a function
in which for any two points, a positive change in x results
in a zero change in f(x).

constant function A function of the form f(x) = ¢, where c
is any real number.

constraints Conditions given to variables in a two—
dimensional linear programming problem, often expressed
as a system of linear inequalities.

continuity correction factor A correction for continuity that
must be used when approximating a binomial distribution.

continuous compound interest Interest that is reinvested
continuously so that there is no waiting period between
interest payments.

continuous function A function that can be graphed with
no breaks, holes, or gaps.

continuous random variable A random variable that can
take on an infinite number of possible values within a
specified interval in a probability experiment.

converge If a sequence has a limit such that the terms
approach a unique number, it is said to converge.

correlation An area of inferential statistics that involves
determining whether a relationship exists between two
variables.

correlation coefficient A measure that determines the type
and strength of the linear relationship between the
variables in bivariate data.

cosecant In a right triangle with acute angle 8, the ratio
comparing the length of the hypotenuse to the side
opposite of . It is the reciprocal of the sine ratio,
orcsc =

sin #

cosine In a right triangle with acute angle ©, the ratio
comparing the length of the side adjacent to & and the
hypotenuse.

cotangent In a right triangle with acute angle 6, the ratio
comparing the length of the side adjacent to © and the
side opposite 8. It is the reciprocal of the tangent ratio, or
cotf=_1 _
tan
coterminal angles Angles in standard position that have the
same initial and terminal sides, but different measures.

co—vertices The endpoints of the minor axis of an ellipse.

Cramer’s Rule A method that uses determinants to solve
square systems of linear equations.
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critical values The z—values that correspond to a owaed) antl) sata pe Blan i) Z el B s o pud
particular confidence level.

cross product If a = a,i + a,j + azkand b = b,i + b,j + b=bitbjsa=ai+aj+akyl bl o al
b,k , the cross product of @ and b is the vectora x b —axb=(a,b; ) bsal cals¥) ooall ko o3) o+ bk
= (ayby — azby) i — (a,b; — azb))j + (a\b, — a,b,)k. a3 by)i— (a,b; —ayb))j+ (a, b, —a, b))k

cubic function A function of the form f(x) = ax® + bx* Sfx) =ax®+ bx? + cx + d 5,500 isb A5 Gea$s Al
+ cx + d, where a # 0, with parent function f(x) = x°. S(x) =27 ala¥ A slasasl @ #F 0 S
cumulative frequency The sum of a frequency and all aludl Sgzall S11LS U5 1S faema eSS 1SS

frequencies of previous classes.

cumulative relative frequency The ratio of the bl e ) caall G SLAN LS s peSI S e 1SS
cumulative frequency of the class to all the data

damped harmonic motion The motion of an object hose 94 e airw ans L g 45> Ablang) 22814l 45 el
amplitude decreases with time due to friction. A Y s 35

damped oscillation The reduction in amplitude of a ablazs &ilie Ay dsd) dxgedl daw 3 alasol Plaadie wainds
sinusoidal wave of a damped trigonometric function.

eend) aaddl Ay s e pa alls Ablaace adlie s
3,5l ish als y=f(x) 4,5 &)s sy = sin bx or y = cos bx
' sy = f(x) sin bx

¥y = f(x) cos bx

damped trigonometric function The function formed
when a sinusoidal function y = sin bx or y = cos bx is
multiplied by another function y = f(x). A function of
the form y = f(x) sin bxor
y=f(x) cos bx.

damped wave A wave whose amplitude decreases, such atlh dllall AL e )l e lgaan pabss drge abldace dage
as the graph of a damped trigonometric function. cabslaz )
damping factor In a damped trigonometric function of aygeall isb Ll ablacd) aslid) Al o Jilacll Jele
the form y = f(x) sin bxory = f(x) cos bx, f(x) is the Jalazl Jsle fix) Jiw .y = f(x) cos bx i y = f(x) sin bx

damping factor.

decreasing Describes a function f or an interval of a function X8 mae e Lt oh Lo @l 9558 o f ) pas uﬂ-"“-ﬁ
in which for any two points, a positive change in x results in SFx) 2 b s ) petham ¥
a negative change in f(x).

definite integral An integral that has lower and upper dailgs slass Lley low sgas> af JalS5 3gaove JolSS
b n b n

bounds, given byf f(.r)dx=,l'i_m\ Z f(x;) Ax /f(x)dx= ‘l'im Z flx;) Ax
a i=1 Ja T

degenerate conic A point, a line, or two intersecting Lo 5l oS5 @ plabalaze olas o das ol daw useie dogSeo

lines that are formed when a plane intersects the ccacling @l dag,sed ssiwsd) ghad sic

vertex of a double—napped right cone.

Glossary/ szl | GL7



degrees of freedom (df.) Represent the number of values that
are free to vary after a sample statistic is determined, and
are equal ton— 1lin a sample of nvalues.

dependent When a system of linear equations has an infinite
number of solutions.

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

dependent variable In a function, the variable, usually y, that
represents any value in the range.

depressed polynomial The quotient when a polynomial is
divided by one of its binomial factorsx — c.

derivative The derivative of the function f'(x) is the function

f'(x) givenby f'(x) = lim L&) Z()

Descartes’ Rule of Signs A rule that gives information about
the number of positive and negative real zeros of a
polynomial function by looking at a polynomial’s variations in
sign.

a
determinant If A =[C ] the determinant of A, written

d

det(A) or Al is the difference of the product of the two
a b c¢

diagonals of the matrix, orad —cb.IfB=|d e f|,
g h i

then |B| = a|® f,[—b‘d f_’m‘d e
h i g i g h

difference quotient Given a secant line through the points (x,
f(x)) and (x+ h, f(x+ h)), the difference quotient is the

slope of the line, f(x+ 1) —f(x) .
h

differential equation The result when finding the derivative of
a function.

differential operator An operator such as g—\_ which specifies
the action of taking the derivative of a function.

differentiation The process of finding the derivative of a
function.

dilation A transformation in which the graph of a function is
compressed or expanded vertically or horizontally.

dimensions A description of the number of rows and columns
of a matrix.

direction The directed angle between the vector and the
horizontal line that could be used to represent the positive
x—axis.

directrix A specific line from which all points on a parabola
are equidistant.

an e oS0 ) el sae 1S (dF) @ped) Sl s
M opal e GO0 — 1 J aysline 5955y cawal) chas) asass

¥ ooac Lle ddas]l o¥olaldl allas ] Losse Jataus ot
ool e il

FENCE J PUNIEN [ FC I 0 1 -SSP Slasi
Y Blas¥

¢ Jiw gl Y sale aindl aS AW B JaTawe i sudce
| S [ i P

dgand) LAS e po bease dgwal) fals yaaseis dgao- 58
X — € ool a5l alalge as) le
F(x) D s f(x) a) g anzti)) dasdig

» i +h) —
f'(x) =lim Jotl - ada g slaa,l)
h—0 h

sae e Slosles 358 3ucld LA "o lSes" Gacld
Gk oe sgasd) 3,25 Al 3 adlully G gedl ozl jlesd)
agasdl 3,85 ilegaddl 5,LL) Lasd

det(A) xS A sass yle A :[tz Z]_,u 13) 3ase

ols 13) .ad — b 5l asanl))l g, dad s Jols 3,0 5a Al

. a b ¢

e d d e
‘B‘zahfi‘_bgff+cg o B4 e f
g h 1

bl s e gola)) sl clacl §yal) dewd fols
Joo 38 32l aend Lol o (X f(x)) s(x + A f(x + h))
St h) —f(x) s

h

¥l gas) griie olas s dsuad! @yall dewd Jols

dzilia 3sa) cl)_?-" FRE V] é.‘\J'_gA% Jio Jidis é_,-dJ' Jadles
Il g

el gas) aazis le jetal) alee Juals

O | [ PO U PO PP S W DU NPT N IC DR Y, { OO
Ladl i Ll saan ol Lo il L))

-a832ns (L8 33539a]! siaee Wy dguinll sue ciing alay)

0Se iy GadY) dasdly aniall G dgrsedl dglil) alan)
RS Y} (ISP Y KOCT N PN REETN

OB sl Gle bl g aas dase Jas dod) das
cane Bgluza Via

Glossary/ salzl)

GL8

TxaLaZudW2% 11301 f5)




3
3
&
3
2 |
O

direct substitution A method of evaluating the limit of a
polynomial or rational function f(x) as x approaches c
by finding f(c).

discontinuous function A function that is not continuous.

discrete random variable A random variable that can
take on a finite number of possible values in a
probability experiment.

diverge If a sequence does not have a limit, it is said to

diverge.

dot product The dot product of vectors
a = (ay, a,) and b = (b, b,) is defined as
a-b=ab,+ a,b,

eccentricity A measure that determines how “circular”

]

(x— h)?

or “stretched” an ellipse will be. For any ellipse,

r— ke 2 x—h 2 y — )2

4+ @ “) = 1 g h) + O k,)
b b= as

2 2
c°=a

=1, where

— b?, the eccentricity e=—.
element 1. Each object or number in a set. 2. Each entry

in a matrix.

elementary row operations The operations shown
below are used to transform an augmented matrix into
an equivalent matrix.
- Interchange any two rows.
« Multiply one row by a nonzero real number.
- Add a multiple of one row to another row.

elimination method Eliminate one of the variables in a
system of equations by adding or subtracting the
equations.

ellipse The locus of points in a plane such that the sum
of the distances from two fixed points, called foci, is
constant.

) _ co-vertex
major axis

center
vertex

~ minor axis
co-vertex

empirical rule Describes areas under the normal curve
over intervals that are one, two, and three standard
deviations from either side of the mean. About 68%

of the values are within one standard deviation of

the mean, 95% are within two standard deviations
from the mean, and 99.7% are within three standard
.deviations of the mean
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empty set A set with no elements, symbolized by { } or 2.

end behavior Describes what happens to the value of
f(x) as x increases or decreases without bound.

equal matrices Two matrices that have the same
dimensions and each element of one matrix is equal to
the corresponding element of the other matrix.

equivalent vectors Vectors that have the same
maanitude and direction.

Euler's Formula For any real number 0,
e = cos A + isin 6.

even function A function that is symmetric with respect
to the y—axis.

expected value The mean of the random variable in a
probability distribution.

experiment A situation involving chance or probability
that leads to specific outcomes.

explanatory variable The independent variable x in
bivariate data.

exponential function A function of the form f(x) = ab",
where x is any real number and a and b are real number
constants such that a # 0, b is positive, and b # 1.

exponential series The power series that approximates
2

-2 3
efase*=1+x+%+%

extended principle of mathematical induction Instead of
verifying that P, is true for n = 1, as in the principle of
mathematical induction, instead verify that P, is true
for the first possible case.

extraneous solution A solution that does not satisfy the
original equation

extrapolation To use the equation of the least—squares
regression line to make predictions far outside the
range of the x— values that were used to obtain the
regression line.

extrema The maximum and minimum values of a
function.
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factorial If n is a positive integer, then
n=nn-1)(n-2) ... -2-1.

feasible solutions The set of possible solutions of a
system of inequalities in a linear programming
problem, which are points of the form (x, y).

Fibonacci sequence A sequence in which the first two
terms are 1 and each of the additional terms is the
sum of the two previous terms.

finite sequence A sequence that has a finite number of
terms.

finite series The sum of the first n terms of a finite or
infinite sequence.

first differences Values obtained by subtracting each
term in a sequence from its successive term.

five—number summary A statistic that includes the
minimum value, lower quartile, median, upper
quartile, and the maximum value of a data set.

foci Two fixed points used to define an ellipse or
hyperbola. See ellipse and hyperbola.

focus See parabola, ellipse, hyperbola.

frequency For a sinusoidal function, the number of
cycles the function completes in a one unit interval.
The frequency is the reciprocal of the period. Fory=a
sin (bx+¢) +dandy=acos (bx+c) +d,frequency
1 Ibl

period i

frequency distribution A table used to organize data by
groups, classes or intervals.

function A relation that assigns to each element in the
domain exactly one element in the range.

function notation An equation of yin terms of x can be
rewritten so that y = f(x). For example, y = 4x can be
written as f(x) = 4x.

Fundamental Theorem of Algebra A polynomial
function of degree n, where n > 0, has at least one
zero (real or imaginary) in the complex number
system.
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Fundamental Theorem of Calculus If fis continuous on
[a, b] and F(x) is any antiderivative of f(x), then

b
/f(x) dx=F(b) — F(a).

arasa  olS 15 JalS2lly Jeadlicd] Golus) dewluwd) & o)
ol f(X) oe gl an o F(x) olssla. b] Lc

b
[ 1) as=F®) - F@

Gaussian elimination Using the operations below to
transform a system of linear equations into an
equivalent system.

- Interchange any two equations.

+ Multiply one of the equations by a nonzero real
number.

+ Add a multiple of one equation to another equation.

Gauss—Jordan Elimination Solving a system of linear
equations by transforming an augmented matrix so
that it is in reduced row—echelon form.

geometric means The terms between two
nonconsecutive terms of a geometric sequence.

geometric sequence A sequence in which the ratio
between successive terms is a constant.

geometric series The sum of the terms of a geometric
sequence.

greatest integer function Has the parent function
f(x) = [x], which is defined as the greatest integer
less than or equal to x.

,ﬁm;____

Heron's Formula If AABC has side lengths a, b, and c,
then the area of the triangle

is\/ s(s—a)(s—b)(s— c), where
s=—;~(a+ b+c).

holes Removable discontinuities on the graph of a
function that occur when the numerator and
denominator of the function have common factors. The
holes occur at the zeros of the common factors.

horizontal asymptote The line y = cis a horizontal
asymptote of the graph of fif x]_j*@t f(x)=cor }19}:
fix) =¢:

hyperbola The set of all points in a plane such that the
absolute value of the differences of the distances from
two foci is constant.
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hypothesis test Assesses evidence provided by data about a
claim concerning a population parameter.

identity An equation in which the left side is equal to the
right side for all values of the variable for which both sides
are defined.

identity function The function f(x)
all points with coordinates (a, a).

= x, which passes through

identity matrix The identity matrix of order n, I'n, isann «n
matrix consisting of all 1s on its main diagonal, from upper
left to lower right, and Os for all other elements. If A is an n -
n matrix, then Aln = InA = A.

imaginary axis The vertical axis of a complex plane on which
the imaginary component of a complex number is graphed.

imaginary number Another name for a complex number of
the form a + bi, when b # 0.

imaginary part In an imaginary number a + bi, b is the
imaginary part.

imaginary unit i, or the principal square root of —1.

implied domain In a function with an unspecified domain,
the set of all real numbers for which the expression used to
define the function is real.

inconsistent A system of equations that has no solutions.

increasing Describes a function f or an interval of a function
in which for any two points, a positive change in x results in
a positive change in f(x).

indefinite integral The indefinite integral of f(x) is defined by
/f(x}dx = F(x) + C, where F(x) is an antiderivative of
f(x) and Cis any constant.

independent When a system of linear equations has exactly
one solution.

independent events Events that do not affect each other.

independent variable In a function, the variable, usually x,
that represents any value in the domain.

indeterminate form An expression obtained when evaluating
a limit that does not give enough information to determine
the original limit.

inductive hypothesis In mathematical induction, assuming
that something works for any particular case, or that
assuming that P is true.

inductive step In mathematical induction, showing that
something works for the case after P, or showing that P,
is true.
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inferential statistics A sample of data is analyzed and
conclusions are made about the entire population.

infinite discontinuity A characteristic of a function in which
the absolute value of the function increases or decreases
indefinitely as x—values approach c from the left and right.

infinite sequence A sequence that has infinitely many terms.
infinite series The sum of the terms of an infinite sequence.

influential An individual data point that substantially
changes a regression line.

initial point The starting point of a vector that is represented
by a directed line segment. Also known as the tail of the
vector.

initial side The starting position of a ray when forming an
angle.

instantaneous rate of change For the graph of f(x), the slope
m of the line tangent at the point (x, f(x)) given by

. f(iw provided the limit exists.
h—0

instantaneous velocity The velocity achieved at a
specific=point in time.

integration The process of evaluating an integral.

interpolation To use the equation of the least—squares regression
line to make predictions over the range of the data.

interquartile range The range of the middle half of a set of
data. It is the difference between the upper quartile and
the lower quartile.

intersection The intersection of sets A and B is all elements
found in both A and B, written as AN B.

interval A data value or group of data values.

interval estimate A range of values used to estimate an
unknown population parameter.

interval notation An expression that uses inequalities to
describe subsets of real numbers.

inverse Let A be an n x n matrix. If there exists a matrix B
such that AB = BA = I,,, then Bis called the inverse of A and
is writtenas A1,

inverse cosine If # is an acute angle and cos # = x, then the
inverse cosine of x, or cos™! x, is the measure of angle 6.

inverse function Two functions f and f—! are inverse
functions if and only if f [f~1(x)] = x for every x in the
domain of f~1(x), and f~1[f(x)] = x for every x in the
domain of f(x).
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inverse matrix The multiplicative inverse of a square matrix.
The product of a matrix A and its inverse A —1 must equal
the identity matrix I,,.

inverse relation Two relations are inverse relations if and
only if one relation contains the element (b, a) whenever
the other relation contains the element (a, b).

inverse sine If @ is an acute angle and sin 6 = x, then the
inverse sine of x, or sin”! x, is the measure of angle 6.

inverse tangent If @is an acute angle and tan 6 = x, then the

inverse tangent of x, or tan~! x, is the measure of angle 6.
inverse trigonometric function The inverse sine of x or sin~!
x, the inverse cosine of x or cos ~1 x, and the inverse

tangent of x or tan™' x.

invertible matrix A matrix that has an inverse.

irreducible over the reals A quadratic expression that has
real coefficients but no real zeros associated with it.

jump discontinuity A characteristic of a function in which

the function has two distinct limit values as x— values
approach c from the left and right.
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latus rectum The line segment that passes through the
focus of a parabola, is perpendicular to the axis of
symmetry, and has endpoints on the parabola.

Law of Cosines If AABC has side lengths a, b, and ¢
representing the lengths of the sides opposite the
angles with measures A, B, and C, respectively. Then
the following are true.
a?=b>+c?-2bccosA
b?=a?+c¢?-2accosB
c?=a?+b?%-2abcos C

Law of Sines If AABC has side lengths a, b, and ¢
representing the lengths of the sides opposite the
angles with measures A, B, and C, respectively,
then $inA_sinB_ sinC

a

b c

leading coefficient In a polynomial function, the
coefficient of the variable with the greatest exponent.

leading term test Uses the power and coefficient of
the leading term of a polynomial to determine the end
behavior of a polynomial function.

least-squares regression line The line for which the
sum of the squares of the residuals is at a minimum.

left-tailed test The hypothesis test if Ha: p < k.

level of significance The maximum allowable
probability of committing a Type | error, denoted a.

lemniscates The graph of a polar equation of the form
r%=a?cos 26 or r? = a® sin 20,

limagcon The graph of a polar equation of the form
r=axtbcosforr=az bsin#, where @a and b are
both positive.

limit The unique value that a function approaches as
x-values of the function approach ¢ from the left and
right sides.

linear combination The sum of two vectors, each
multiplied by a scalar, that is used to represent a
vector with a given initial point and terminal point.

Linear Factorization Theorem If f(x) is a polynomial
function of degree n > 0, then f has exactly n linear
factors and f(x) = a,(x—¢))(x — ¢,) ... (x — ¢,), where
anis some nonzero real number and c1, ¢2, ..., cn are
the complex zeros (including repeated zeros) of f.

linearize Transform data so that they appear to cluster
about a line by applying a function to one or both of
the variables in the data set,
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linear programming The process of finding a minimum
or maximum value of a linear function for a region
defined by linear inequalities.

linear speed The rate at which an object moves along
a circular path.

line of best fit A line drawn through a set of data
points that describes how the response variable y
changes as the explanatory variable x changes. Also
called a regression line.

line symmetry Describes graphs that can be folded
along a line so that the two halves match exactly.

locus A set of all points that fulfill a geometric
property.

logarithm In the function x = by, yis called the
logarithm, base b, of x. Usually written as y = log, x
and is read log base b of x.

logarithmic function with base b A function of the
form y = log, x, where b >0, b # 1, and x > 0, which
is the inverse of the exponential function of the form
by=x

logistic growth function A function that models
exponential growth with limiting factors. Logistic growth
functions are bounded by horizontal asymptotes y =0
and y = ¢, where c is the limit to growth.

lower bound A real number a that is less than or equal
to the least real zero of a polynomial function.

lower limit The lower bound of a definite integral.

magnitude The length of the directed line segment
that represents the vector.

major axis The segment that contains the foci of an
ellipse and has endpoints on the ellipse.

matrix Any rectangular array of variables or constants
in horizontal rows and vertical columns.

maximum For a function f, the greatest value of f(x).
A critical point on the graph of a function where the
curve changes from increasing to decreasing.

maximum error of estimate The maximum difference
between the point estimate and the actual value of
the parameter in an experiment.

mean The sum of numbers in a set of data divided by
the number of items in the data set.

measure of central tendency A number that represents
the center or middle of a set of data.
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measures of spread (or variation) A representation of
how spread out or scattered a set of data is.

median The middle number in a set of data when the
data are arranged in numerical order. If the data set
has an even number, the median is the mean of the
two middle numbers.

midline A horizontal axis that is the reference line about
which the graph of a sinusoidal function oscillates.

= sin x +ﬂ
2 midline: y =1
______ N /
T T
o % B X

minimum For a function f, the least value of f(x). A
critical point on the graph of a function where the
curve changes from decreasing to increasing.

minor axis The segment through the center of an
ellipse that is perpendicular to the major axis and has
endpoints on the ellipse.

mode The number(s) that appear most often in a set
of data.

modulus The absolute value of a complex number, the
number r when a complex number is written in the
form r (cos 8 + i sin 8).

monomial function A function that can be written as
f(x) =aor f(x) = ax", where aand n are nonzero
constant real numbers.

multiple optimal solutions Solutions that occur when
the graph of the equation related to the objective
function f to be optimized is coincident with one side
of the region of feasible solutions.

multiplicity If (x — ¢)™ is the highest power of
(x — ¢) that is a factor of polynomial function f, then ¢
is a zero of multiplicity m of f, where m is a natural
number,

multivariable linear system A system of linear
equations in two or more variables, also called a
multivariate linear system.

natural base The irrational number e, which is
approximately equal to 2.718281828....

natural logarithm A logarithm with base e, written In x.

negatively skewed distribution In a data distribution,
the mean is less than the median, the majority of the
data are on the right, and the tail extends to the left.
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nonremovable discontinuity Describes infinite and
jump discontinuities because they cannot be
eliminated by redefining the function at that point.

nonsingular matrix A matrix that has an inverse.

normal distribution A continuous probability
distribution in which the graph of the curve is bell-
shaped and symmetric with respect to the mean; the
mean, median, and mode are equal and located at
the center. The curve is continuous and approaches,
but never touches, the x-axis; the total area under the
curve is equal to 1 or 100%.

]
1
1
I
i
: |

n

nth partial sum The sum of the first n terms of a finite
or infinite series.

nth root For any real numbers @ and b, and any
positive integer n, if @a n = b, then a is an nth root of
b.

null hypothesis One of two hypotheses that need to be
stated to test a claim; states that there is not a
significant difference between the sample value and

the population parameter. The null hypothesis contains

a statement of equality such as =, =, or <.
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objective function A linear function of the form
f(x,y) = ax + by + ¢ to be optimized in a two-
dimensional linear programming problem.

oblique asymptote An asymptote that is neither horizontal

nor vertical that occurs when the degree of the numerator

of a rational function is exactly one more than the degree
of the denominator. Also called a sfant asymptote.

oblique triangle A triangle that is not a right triangle.

octants Eight regions into which the three axes of a
three-dimensional coordinate system divide space.

odd function A function that is symmetric with respect
to the origin.

one-sided limit The limit L, of f(x) as x approaches ¢

from the left or the limit L2 of f(x) as x approaches ¢

from the right.

one-to-one 1. A function in which no x-value is
matched with more than one y-value and no y-value is
matched with more than one x-value. 2. A function
whose inverse is a function.
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opposite vectors Vectors that have the same
magnitude but opposite direction.

optimization The process of finding a minimum or
maximum value for a specific quantity, usually to
minimize costs in order to maximize profits in business.

ordered triple Coordinates of the location of a point in
space given by real numbers (x,y,z).

orientation Plotting points of parametric equations in
the order of increasing values of t traces the curve in
a specific direction of the curve.

orthogonal Two vectors with a dot product of 0.

outliers Data that are more than 1.5 times the
interquartile range beyond the upper and lower
quartiles.

parabola The locus of points in a plane that are
equidistant from a fixed point, called the focus, and a
specific line, called the directrix.

axis of
symmetry
Yy oA

e e >
¥ directrix

parallelepiped A polyhedron with faces that are all
parallelograms.

parallelogram method A method of finding the
resultant vector by translating one vector so that its
tail touches the tail of another. A parallelogram is
drawn and the diagonal is the resultant vector.

parallel vectors Vectors that have the same or opposite
direction, but not necessarily the same magnitude.

parameter 1. Arbitrary values, usually time or angle
measurement, used in parametric equations. 2. A
measure that describes a characteristic of a population.

parametric curve If f and g are continuous functions,
then the set of ordered pairs (f(t). g(t)) is a plane
curve with x = f(t) and y = g(t) as the parametric
equations and t as the parameter.

parametric equation An equation that can express the
position of an object as a function of time.

parent function The simplest function in a family of
functions. A function that is transformed to create
other members in a family of functions.
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partial fraction When a rational function is written as
the sum of two fractions with denominators that are
linear factors of the original denominator, each
fraction in the sum is a partial fraction.

partial fraction decomposition A rational expression
rewritten as the sum of two simpler rational expressions.

Pascal’s triangle A triangular array of numbers such that
the first and last numbers in each row are 1 and every
other number is formed by adding the two numbers
immediately above that number in the previous row.
The (n+ 1)th row contains the coefficients of the
terms of the expansion (a+ b)"forn =20, 1, 2, ....

percentile graph Uses the same values as a cumulative
relative frequency graph, except that the proportions
are instead expressed as percents.

percentiles Divide a distribution into 100 equal groups
and are symbolized by P 1, P2, P 3, ..., P 9, The nth
percentile or P, is the value such that n% of the data
are lower than P n.

period For a function y = f(f), the smallest positive
number ¢ for which f(t + ¢) = f(t).

periodic function A function with values that repeat at
regular intervals. There exists a positive real number ¢ such
that f(t + ¢} = f(t) for all values of ¢ in the domain of f.

permutation An arrangement of objects in which order
is important.

phase shift For a sinusoidal function, the difference
between the horizontal position of a function and that
of an otherwise similar sinusoidal function. For
y=asin (bx +c) +dandy—acus

(bx + ¢) + d,, phase shift = fm

phase shift

piecewise-defined function A function that is defined
using two or more expressions for different intervals of
the domain.

point estimate A single value estimate of an unknown
population parameter.

point symmetry Describes graphs that can be rotated
180° with respect to a point and appear unchanged.

polar axis An initial ray from the pole in the polar
coordinate system, usually horizontal and directed
toward the right.

polar coordinates Describes the location of a point
P(r. ) in the polar coordinate system, where r is the
directed distance from the pole O to the point and 6 is

the directed angle from the polar axis to OP.
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polar coordinate system A coordinate system in which
the location of a point is identified by polar
coordinates of the form (r, 6), where ris the distance
from the center, or the pole, to the given point and @
is the measure of the angle formed by the polar axis
and a line from the pole through the point.

120° ol 60°
(A,

150

_30°

APt

polar equation An equation expressed in terms of polar
coordinates.

polar form The complex number z = a\]'_hi_u[itten as
z=r(cos 8+ isin #), where r= |z| = Va? + b?,

a=rcosf, b=rsin 6, and Gztan’lﬁb fora >0,

f=tan!

g + 7 for a<0.
polar graph The set of all points with coordinates (r, )
that satisfy a given polar equation.

pole The origin of the polar coordinate system, O.

polynomial function A function of the form
Jx)=anx"+a, x"" '+ .. +ayx?+ax+a,
where a0, @, a2, ..., an— |, anare real numbers,

polynomial function of degree n f(x) = a,x"
+a, x" "'+ . +ax®+ax+ a, where nis a
nonnegative integer and ay, a,, a,, ..., a, |, a, are
real numbers with a,, # 0.

polynomial inequality An inequality of the form

S(x) =0, f(x) <0, f(x)#0,f(x)>0, or f(x) =0,

where f(x) is a polynomial function,
population An entire group of living things or objects.

positively skewed distribution In a data distribution, the
mean is greater than the median, the majority of the
data are on the left, and the tail extends to the right.

power function A function of the form f(x) = ax",
where a and n are nonzero real numbers.

power series An infinite series of the form
20

> apx"=ay+ax+ a,x* + ax® + ..., where x and
n=0
ancan take on any values forn =0, 1, 2, ...
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principal nth root The nonnegative nth root.

principle of mathematical induction Let P, be a
statement about a positive integer n. Then P, is true
for all positive integers n if and only if
« P is true, and
-for every positive integer k, if P is true, then P k

+ , is true.

probability distribution A table, equation, or graph
that links each possible value for a random variable
with its probability of occurring.

pth roots of unity Finding the pth roots of 1.

p-value The lowest level of significance at which H 0
can be rejected for a given set of data.

pure imaginary number An imaginary number
(a + bi), where a = 0.

quadrant bearing A directional measurement of a
vector between 0° and 90° east or west of the north-
south line.

quadrantal angle An angle in standard position that has
a terminal side that lies on one of the coordinate axes.

guadratic equation A polynomial equation of degree
two, in the form ax * + bx + ¢, where a # 0.

quadratic form A polynomial expression that is written
in the form au > + bu + ¢ for any numbers a, b, and
¢, where @ # 0 and u is some expression in x.

Quadratic Formula The solutions of a quadratic
equation of the form ax > + bx + ¢, where a # 0, are

given by the Quadratic Formula, which is
_ —b+\Vb* - aac
- 2a

quadratic function A function of the form
f(x) = ax ? + bx + ¢, where a # 0, with parent
function flx) = x %

quartic function A function that contains a fourth-
degree polynomial.

quartiles The values that divide a set of data into four
equal parts.

radians A unit of angular measurement equal to 160

™
or about 57.296°.
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radical function A function that can be written as
f(x)= V/xP, where n and p are positive integers
greater than 1 that have no common factors.

random variable Represents a numerical value assigned
to an outcome of a probability experiment.

range The difference between the greatest and least
values in a set of data.

as)
b(x)’
where a(x) and b(x) are polynomial functions, and

b(x) +0.

rational inequality An inequality that contains one or
more rational expressions.

rational function A function of the form f(x) =

Rational Zero Theorem Describes how the leading
coefficient and constant term of a polynomial function
with integer coefficients can be used to determine a
list of all possible rational zeros.

real axis The horizontal axis of a complex plane on
which the real component of a complex number is
graphed.

real part In an imaginary number a + bi, a is the real part

reciprocal function 1. A function of the form
fx)=-L,
a(x)
where a(x) is a linear function and a(x) # 0, with
parent function

f(x) = % 2. Trigonometric functions that are reciprocals
of each other.

rectangular components Horizontal and vertical
components of a vector.

recursive formula A formula used to determine the nth
term of a sequence using one or more of the
preceding terms.

reduced row-echelon form An augmented matrix in
which the first nonzero element of each row of the
coefficient portion of the matrix is 1 and the rest of the
elements in the same column as this element are 0.

reduction identity An identity that results when a sum
or difference identity is used to rewrite a trigonometric
expression in which one of the angles is a multiple of
90° or w_2 radians.

reference angle The acute angle formed by the terminal
side of an angle in standard position and the x-axis.

reflection A transformation in which a mirror image of
the graph of a function is produced with respect to a
specific line.

regression line A line drawn through a set of data
points that describes how the response variable y
changes as the explanatory variable x changes. Also
called a line of best fit.
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regular partition In the area under the graph of a
function, an interval that is subdivided into equal
subintervals.

relative frequency In a frequency table, the frequency
of occurrence for each data value.

relevant domain In a function, the part of the domain
that is relevant to a model.

removable discontinuity A characteristic of a function
in which the function is continuous everywhere except
for a hole at x = ¢

repeated zero The related zero ¢ of a function when a
factor (x — ¢) occurs more than once in the
completely factored form of f(x).

residual The difference between an observed y-value of a
data point and its predicted y-value on a regression line.

residual plot A scatter plot of the residuals in which the
horizontal line at zero corresponds to the regression line.

resistant statistic A statistic that is not highly affected
by the presence of outlying data values.

response variable The dependent variable y in bivariate
data.

resultant A single vector that results when two or more
vectors are added.

right Riemann sum A method for approximating the
area under a curve by using the values at the right
endpoints.

right-tailed test The hypothesis test if H . p > k.

root For a function f(x), a solution of the equation

f(x)=0

rose The graph of a polar equation of the form r = a
cos nf or r = a sin n6, where n = 2 is an integer.

row-echelon form A matrix is in row-echelon form if
the following conditions are met.

- Rows of all zeros (if any) appear at the bottom of
the matrix.

« The first nonzero entry in any row is 1.

- For two successive rows with nonzero entries, the
leading 1 in the higher row is farther to the left
than the leading 1 in the lower row.

o o o ~
o o ~ a
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row matrix A matrix that has only one row.

sample A part of a population.

sample correlation coefficient A measure that
determines the type and strength of the linear
relationship between the variables in bivariate data
that represent a sample of the population.

sampling distribution A distribution of the means of
random samples of a certain size that are taken from
a population.

sampling error Occurs when a sample is not a complete
representation of the population and causes differences
between sample means and the population mean.

sample space The set of all possible outcomes of an
experiment.

scalar A constant.

secant In a right triangle with acute angle ¢, the ratio
comparing the length of the hypotenuse to the side
adjacent to 6. It is the reciprocal of the cosine ratio, or

1

sec f e

secant line The line through two points on a curve.

second differences Differences that are found by
subtracting consecutive first differences from one another.

sector In a circle, the region bounded by a central
angle and its intercepted arc.

sequence An ordered list of numbers.

series The sum of all the terms of a finite or infinite
sequence.

set A collection of objects or numbers, often shown
using braces { } and usually named by a capital letter.

set-builder notation An expression that describes a set
of numbers by using the properties of numbers in the
set to define the set, for example {x | x = 8, x € W}.

sigma notation For any sequencea 1, @ 2, a 3, .., the

k
sum of the first k terms is denoted Z a,, which is
n=1

read the summation fromn = 1 to k of a n.
k
Thus Z a,=a, +a, + ag+ ...+ a.where kis an
n=1

integer value.

sign chart Used to determine on which intervals a
polynomial function is positive or negative.
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sine In a right triangle with acute angle 6, the ratio
comparing the length of the side opposite # and the
hypotenuse.

singular matrix A matrix that does not have an inverse.

sinusoid Any transformation of a sine function. The general
forms of sinusoidal functions are y = a sin (bx + ¢) + d
andy = acos (bx + ¢) + d where a, b, ¢, and d are
constants and neither a nor b is 0.

solve a right triangle To find the measures of all of the
sides and angles of a right triangle.

spiral of Archimedes The graph of a polar equation of
the form r = af + b.

square matrix A matrix with the same number of rows
and columns.

square root function A function that contains a square
root of the independent variable, with parent function

fx) = V&

square system A system of linear equations that has
the same number of equations as variables.

standard deviation The average amount by which
individual items deviate from the mean of all the data
found by taking the square root of the variance and
represented by o.

standard error of the mean The standard deviation of
the sample means, given by o, =-Z .
e samp eans, given by oy 7
standard form A complex number written in the form
of a + bi.

standard normal distribution A normal distribution of
z-values with a mean of 0 and a standard deviation of 1.

standard position 1. In the coordinate plane, an angle
positioned so that its vertex is at the origin and its
initial side is along the positive x-axis. 2. A vector that
has its initial point at the origin.

statistics The science of collecting, analyzing,
interpreting and presenting data.

step function A piecewise-defined function in which the graph

is a series of line segments that resemble a set of stairs.

subset If every element of set B a set is contained in
set A, then B is a subset of A.

substitution method A method of solving a system of
equations in which one equation is solved for one
variable in terms of the other.
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symmetrical distribution In a data distribution, the
data are evenly distributed on both sides of the mean.

synthetic division A shortcut for dividing a polynomial
by a linear factor of the form x — ¢

synthetic substitution The use of synthetic division to
evaluate a function.

system of equations A set of equations with the same
variables.

system of inequalities A set of inequalities with the
same variables.

tangent 1. A line that intersects a circle at exactly one point.
2. In a right triangle with acute angle 6, the ratio comparing
the length of the side opposite # and the side adjacent to 6.

tangent line The tangent line to f(x) at x is the line
passing through the point (x, f(x)) with slope m,
where m = limﬂM) :
h—0 h

t-distribution A family of curves that are dependent on
a parameter known as the degrees of freedom.

term 1. The monomials that make up a polynomial. 2.
Each number in a sequence or series.

terminal point The ending point of a vector that is
represented by a directed line segment. Also known as
the head or tip of the vector.

terminal side The final position of a ray after rotation
when forming an angle.

three-dimensional coordinate system A coordinate system
formed by three perpendicular number lines, the x-, y-,
and z-axes, that intersect at the origin 0. Each point is
represented by an ordered triple of real numbers (x, y, z).

torque A vector quantity that measures how effectively
a force applied to a lever causes rotation along the
axis of rotation.

transcendental function A function that cannot be
expressed in terms of algebraic operations, such as an
exponential or logarithmic function.

transformation A change in the position or shape of
the graph of a parent function.

translation A rigid transformation that has the effect of
shifting the graph of a function

transverse axis The segment that has a length of 2a
units and connects the vertices of a hyperbola.

triangle method A method of finding the resultant vector
by translating one vector so that its tail touches the tip of
another. The resultant vector is drawn to form a triangle.
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Glossary/ wg-elal)

trigonometric form See polar form.

trigonometric function Let # be an acute angle in a
right triangle and opp, adj, and hyp are the lengths of
the side opposite 6, the side adjacent to 6, and the
hypotenuse, respectively. Then the trigonometric
functions of 6 are defined below.

sin = opp _hyp
tan 6 = opp _ adj

cos 6 = adj_hyp

csc @ = hyp _opp
cot = adj_opp

sec @ = hyp _ adj

opp hyp

adj

trigonometric identity An equation that involves
trigonometric functions that is true for all values of
the variable.

trigonometric ratios Ratios that are formed using the side
measures of a right triangle and a reference angle 6.

triple scalar product If t= i+ t,j + t3k, u = wyi + u,j
+ ugk, and v = v;i + v,j + v4k, the triple scalar product
I 1 Iy
is given by t- (u x v) = |l Uy Uy
1 Y2 &3

A triple scalar product of vectors represents the
volume of a parallelepiped.

true bearing A directional measurement of a vector
where the angle is measured clockwise from north.

turning point A point on the graph of a function that
indicates where the graph changes from increasing to
decreasing, or vice versa. The location of a relative
maximum or minimum.

two-sided limit The limit of f(x) as x approaches ¢
from the left and from the right, which exists only
when both one-sided limits exist and are equal.

two-tailed test The hypothesis test if H, p # k.

unbounded A region formed by a system of linear
inequalities in a linear programming problem that is
not a polygon.

union The union of sets A and B is all elements in both
A and B, written as A U B.
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unit circle A circle of radius 1 centered at the origin of sie LasS,e 9%y 1 galaw La,had oy 3,505 Sas-gll 3505

a coordinate system. Ghlas ¥ aliad) Jua] alaa
unit vector A vector that has a magnitude of 1 unit. caasly Ayl 3asg algls amis Sasgd] asie
univariate data Data with one variable. asly wiza ore G885 lils seingd] dssle) calilas

universal set The set of all possible elements for a alas ) pabiall JS Jotis ) Gegoned) dlold ic gomno

situation. Lo alsd
upper bound A real number b that is greater than or W) ras as S el ol e ST D s sae el as
equal to the greatest real zero of a polynomial function. sgasdl 5,45
upper limit The upper bound of a definite integral. damme JalSa) galall asdl gala)) us)

M

variance The mean of the squares of the deviations
from the arithmetic mean.

.‘:,_JL..._-.Jl daugidl e sl ou¥) Glay e dawgie (wld

vector A quantity that has both magnitude and calsaly jlaza Ly 2eS asie
direction.

vector projection Let u and v be nonzero vectors, and 3 W ols s pai Glamie Vs U Gl o0 asced) Jadas
let w1l and w2 be vector components of u such that 3 Baie W) Bilge W  sSs Coimy W ania) BySa W,

w1l is parallel to v. Then vector w1 is called the vector

projection of u onto v, denoted proj vu, and .
proj,u = (ﬁ‘) proju =

s PrOjutt — cls ) Lids 0 Lle M oasil)) aaas W asadl)

u-

Wy = proj v W, = proj v

u=w, +w
u=w, +w, 1 2

verify an identity To prove that both sides of the o Olsbuie daba) S8,k NS Gf ) Aalan!! Tnvem: L)
equation are equal for all values of the variable for 02 )1 3 Ly sas ) @l pir) o3 pees
which both sides are defined.

vertex 1. The common endpoint of two or more bt "’h L““J ==l “'*‘LMJ il wled 2 il
noncollinear rays. 2. A point at which a parabola Ll .3 -aBlés ssos g (2181 & e e oty 2
intersects its axis of symmetry. 3. The two endpoints of Lo

the major axis of an ellipse.

vertical asymptote The line x = ¢ is a vertical sl ol Lok = Cpdiaell ety il e s
asymptote of the graph of f if o lim f(x) =£00 o5 15) f ) Slad) Jteal
lim f(x) = +ocor lim f(x) = +. lim_f(x) = 2

- x—ct

lois¥) o 2 l5¥) 0585 aepend) Al ) il ], 21))

vertical shift For a sinusoidal function, a vertical :
Alal) Laally gegamal) pua)) daisgio Jies o) ol ]I

translation that is the average of the maximum and
minimum values of the function.

vertices The endpoints of the major axis of an ellipse. wall ghaal S SY) el Bl bl Lusdy
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work If a constant force F acts on an object to move it o el Lo pass Lle dgiia Fanlih) sgal) cols 1s) Jad
from point A to point B, then the work done equals ol ol sl Jyined) i) ol B adaz) ) A ddazd)
the dot product of the constant force F and the AB - F 5l AB iosd) asludls F il ssall laz)

directed distance AB, or F- AB.

zeros The x-intercepts of the graph of a function. Al Sl Sl Gle X 2l sl pa plalacl) sl
zero function The function sometimes known as the b @l &awll Aladl Bl 0,4 Gl Al s & yas Wla
zero function is the constant function with constant J&x) =0 g e € =0 cals,

¢ = 0. In other words, f(x) =0.

zero matrix A matrix in which every element is zero. Jyao Lgad pmne IS gslw ) dgeaddl & he iBsias
zero vector The resultant when two opposite vectors are i e oo pin i) dlasud) i) g8 g re amie
added, has a magnitude of 0 and no specific direction. Bty ens ol Al s% ¥y 0 adglal) Sasy 058, Lelilace
Also called the null vector, denoted by ~ 0 or 0. 051 0 b ad) JLidy pasia)) axcall LS
z-axis a third axis in a three-dimensional coordinate e oy SLa¥l AW Slas¥) alla) uﬁ L jeoell Z 595ne
system that passes through the origin and is ssnally el jpmedl o S Gle Mialaia 3% Jo¥) ddam
perpendicular to both the x- and y-axes. gttt
z-value Represents the number of standard deviations daed Lple Jaos Il dpleadl Bl oY) 2ae J3 2 et
that a given data value is from the mean. Also known Z ax )3 puly Lyl B0y plusl Jawgiall e 83ame by
as the z-score and z test statistic. Z slas) elasy
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sin (v + (3) = sina cos 3 + cos v sin 3 sin (@@ — (3) =sinacos 3 — cosasin 3 oy gl

tan o + tan 3
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tana —tan 3
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