Math Word List

English—Japanese Vocabulary for New York Grades 9-12

Purpose. This list supports Japanese-speaking students and families preparing for high school math in Grades
9-12. It covers algebra, functions, geometry, statistics and probability, and mathematical modeling.

How to use it. Beginwith the Core termsfor solving equations, interpreting functions, and explaining reasoning,
then add the Useful terms as students prove results, analyze models, and work with more advanced representa-

tions.
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Algebra

Grade Priority Student note / use

rational expression HiE bS50 L= 9-12 quotient of two polynomial
expressions with a
nonzero denominator

degree of a polynomial %Ez DR FZ5LEDLTS 9-12 greatest exponent sum in
any term of a polynomial

leading coefficient  BEBROFAY SVISLDIFNTS 9-12 coefficient of the term with
the greatest degree ina
polynomial

constant term EHIE TWFS5Z5 9-12 term in a polynomial that
has no variable factor

parameter ENEH BUANAATS 9-12 symbol treated as fixed
within a model but allowed
to vary across situations

polynomial ZIET, feasL& 9-12 expression with one or
more terms and
whole-number exponents

monomial HIET fehZ>5ULE 9-12 polynomial with one term

binomial “ER lcz5Le 9-12 polynomial with two terms

quadratic expression  —X=t oL 9-12 expression with highest
exponent of two

factor % WAT S 9-12 expression or number
multiplied to make a
product

expand RT3 TAPNT B 9-12 rewrite a product as a sum
or difference

factor completely L ICEENRT D PAEAICWAT S RADL 9-12 rewrite an expression as a

ER) full product of factors

identity Bt T5ES5LE 9-12 B cquationtrue for all values
in its domain

inequality e BESLE 9-12 comparison showing
values are not equal

extraneous solution &R LBRABDU 9-12 apparent solution
obtained in solving that
does not satisfy the
original equation

solve < £< 9-12 find a value or values that
satisfy a condition

quadraticinequality =X REst KLAESLE 9-12 inequality involving a
quadratic expression and
solved over intervals

quadraticequation ~ TXAfRst KLIES>TUWLE 9-12 equation involving a
squared variable term

system of equations &z A2t nADDIESTNLE 9-12 set of equations solved
together

substitution RAE EWcw3ES 9-12 method replacing one
variable with an equivalent
expression

elimination IORE MFAIES 9-12 method combining
equations to remove a
variable

quadratic formula AOYNY PADTSLE 9-12 formula for solving
quadratic equations

complete the square  FARMT 2 AWESHAEINT S 9-12 rewrite a quadratic to form

a perfect square trinomial
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discriminant HBI= FANRDLE 9-12 part of the quadratic
formula showing number
of solutions
Functions

Grade Priority Student note / use

inverse function BEEaE EpdHATS 9-12 function that reverses the
effect of another function
on its domain

composition of BB DA DATSDSSEWN 9-12 Core operation of applying one

functions function to the output of

another

piecewise function XAWICERSNICBEE RATEICTWES Rz, 9-12 Core function defined by

R different rules on different

intervals or conditions

domain TEZFI THENE 9-12 Core set of allowable input

values

end behavior I DIRDEELN FLDS2DEN 9-12 Core way a function behaves as
the input grows very large
positively or negatively

function notation BHES DRI SETS 9-12 Core way to name a function
such as fof
independentvariable IR Z# ELDDOANATS 9-12 Core input variable thatis
chosen or controlled
dependent variable EBEH U S5Z<AATS 9-12 Core output variable that
depends on the input

sequence formula #5|D—mIE TONDDOWSIEAT DS 9-12 Core explicit rule that gives any
term of a sequence from
its position

parent function EREAH ZEADAT S 9-12 Core simplest function in a
family from which related
graphs can be
transformed

ordered list that follows a
rule

rule defining each term
from earlier terms
regression equation  BIFAHER MNEESTVWLE 9-12 Core equation modeling the
relationship between
variables based on data
y-intercept y Uik bWt oA 9-12 Core point where a graph
crosses the y-axis

sequence 3 Iono 9-12

recursive rule Hb= TANLE 9-12

o c c c
@ @ @

o o] @ o]

2 L3 2

“’ = = =

x-intercept xR A><{TE>INA 9-12 point where a graph
crosses the x-axis

rate of change ZDElG NADDID D BN 9-12 Core amount one quantity
changes compared with
another

linear function —REIH WEUDAT S 9-12 Core function with a constant
rate of change

exponential function  #5¥B9% LI S5HAT S 9-12 Core function with repeated
multiplication by a
constant factor

quadratic function ZREIH ICUhAT S 9-12 function modeled by a
parabola

growth factor EINFEDORF ZFSNDDDOWAL 9-12 Useful multiplier describing

repeated growth
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decay factor BAOEORET FAL&SDDDVAL 9-12 multiplier describing
repeated decrease

vertex BR 5&£5Th 9-12 maximum or minimum
point of a parabola

axis of symmetry S FFwlL&50< 9-12 line dividing a parabola
into mirrorimages

maximum BAME EVREWE 9-12 greatest value in a context
or on a graph

minimum B/IME ENLESE 9-12 least value in a context or
onagraph

average rate of change F9Z&(E=xR ANWEANADD D 9-12 change in output over a

given interval of input

Geometry
Grade Priority Student note / use
rigid motion ik T35 ESNADA 9-12 transformation preserving
distance and angle
measure

similarity AR Z 5 UNADA 9-12 Core transformation preserving

transformation shape through rigid

motions and dilation

proof by contradiction &% FWDIES 9-12 Core proof method assuming
the opposite of a claim
and reaching an
impossibility

triangle similarity =ATDELL AN HFVWDZES U 9-12 Core relationship in which
corresponding angles
match and corresponding
side lengths are
proportional

circle theorem HOEER ZADTWND 9-12 Core proven relationship
involving angles chords
tangents or arcsin a circle

inscribed angle B! AL DML 9-12 Core angle formed by two
chords with vertex on a
circle

arc measure MOKRE S ZDOERES 9-12 Core degree measure
associated with a portion
ofacircle

sector area B OHE BOEWcDHAEE 9-12 Core area of the region
bounded by two radii and
anarc

logical argument showing
a statementis true
theorem EiE Tuno 9-12 Core statement proven on the
basis of definitions and
prior results
corresponding parts XI5 Y 2#5 EWB ST 2 RRA 9-12 Useful matching sides or angles
in related figures

proof EFER L&ooHn 9-12

o) o
p 3
c ()

friangle congruence  =AFOA&R SANSHFVWDSSES 9-12 condition showing two
triangles are congruent
unit circle B AW A 9-12 Core circle of radius one used

to define trigonometric
values for all angle
measures
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distance formula

midpoint
slope formula

radian measure

trigonometric model

trigonometric ratio
sine

cosine

tangent

angle of elevation

angle of depression

Statistics and Probability
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NeLEDISLE
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SADSHATSH TS

SO

WA
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TWLWED
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9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

=12

Grade

Useful

IR o I
o o] ()
3 =h 3
(0] c (0]

Core

Useful

C C C o
7 @ o

(] 0] (] ()
=h —h 4 =
c 1= =5 @

Useful

formula for finding
distance between two
points

point halfway between
endpoints of a segment

formula for finding slope
from two points

angle measure based on
arc length relative to
radius

function model using
periodic behavior such as
sine or cosine to represent
real situations

ratio of side lengths in a
right triangle

trigonometric ratio
opposite over hypotenuse
trigonometric ratio
adjacent over hypotenuse
trigonometric ratio
opposite over adjacent

angle measured upward
from a horizontal line
angle measured
downward from a
horizontal line

Student note / use

residual plot

normal distribution

margin of error

sampling distribution

standard deviation

least-squares
regression

correlation

positive correlation

negative correlation

EETOY K

ERDTH

Rz DERE

S E

GiElES

LD

S OHERH

ThESRE- &
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9-12

=12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

Priority

Core

Core

Core

Useful

graph of residuals used to
evaluate how well a model
fits data

symmetric bell-shaped
distribution used in many
statistical models
amount by which a sample
estimate is expected to
differ from a population
value

distribution of a statistic
across many possible
samples from the same
population

measure of typical
distance from the mean

method for finding the line
that minimizes squared
residuals

association between two
variables

relationship in which
variables increase
together

relationship in which one
variable increases as the
other decreases
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line of best fit MUEAR EALE&<BA 9-12 line modeling the trend of
a scatter plot
residual PR DA 9-12 difference between an

observed value and a
predicted value

causation FREESTER WABDA T 9-12 relationship in which
change in one variable
produces change in
another rather than
merely accompanying it

expected value HAfFE Slenws 9-12 Core long-run average
outcome of a random
process weighted by
probabilities

random variable HESRATH MHDANAT S 9-12 Core variable whose value
depends on outcomes of a
random process

binomial distribution  —IE475 12T S BRAS 9-12 probability distribution for
a fixed number of
independent
success-failure trials
conditional M ERIL L&SHADEECDHD 9-12 relationship in which
independence events become
independent once
another eventis known
independentevents M BHER EXHORLL&S 9-12 events whose probabilities
do not affect each other
conditional probability &g = ek L&SFADENCDD 9-12 probability of an event
given that another has
occurred
inference from sample 2R 5 OHER V& SEFANSDTNEL 9-12 using data from a sample
to estimate or test claims
about a population
two-way table TR PO &S 9-12 table organizing counts
for two categories
inference HE Tz 9-12 conclusion drawn from
data about a population
simulation YEal—vav Larphn—U & A 9-12 modeling chance with

repeated trials

Modeling and Mathematical Practices

Grade Priority Student note / use

optimization model  BBLEFIL EWTENH TS 9-12 mathematical model used
to find the best value
under stated conditions or

constraints

validate HUMERTT D RESEBWETALLSTD 912 check whether a model or
conclusion fits the
situation data and
assumptions

critique reasoning HREBRT 2 TNBAEEAHT B 9-12 analyze whether an
argument method or
conclusion is logically
sound and sufficiently
supported
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sensitivity analysis

approximate
constraint

assumption

attend to precision

units

contextual constraint

BT B
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9-12

9-12

9-12

9-12

9-12

9-12

9-12

Core

Core

Core

study of how changes in
inputs or assumptions
affect the output of a
model

use a close value rather
than an exactone

limit or condition affecting
a model or solution

condition accepted as
true when building a
model

use definitions notation
units and calculation
carefully so arguments
and results remain
mathematically exact and
clear

measurement labels
attached to quantities

real-world limit that
restricts possible values
interpretations or
solutions in a model
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Algebra (sorted)

Grade

Priority

Student note / use

pinomial
constant term

degree of a polynomial

expand

factor

factor completely

leading coefficient

monomial
parameter

polynomial

quadratic expression

rational expression

complete the square

discriminant

elimination

extraneous solution

identity

inequality
quadratic equation
quadratic formula

quadratic inequality

solve

substitution
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9-12
9-12

9-12

9-12

9-12

9-12

9-12

9-12
9-12

9-12

9-12

9-12

9-12

9-12

9-12

=12

9-12

9-12

9-12

=12

9-12

=12

9-12

Core

C
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Core
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Core

Core

Core

Core
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=h = =h 3 Y 3
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[
o
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—h
=

polynomial with two terms

term in a polynomial that
has no variable factor
greatest exponent sum in
any term of a polynomial

rewrite a product as a sum
or difference

expression or number
multiplied to make a
product

rewrite an expression as a
full product of factors

coefficient of the term with
the greatest degree ina
polynomial

polynomial with one term

symbol treated as fixed
within a model but allowed
to vary across situations

expression with one or
more terms and
whole-number exponents

expression with highest
exponent of two

quotient of two polynomial
expressions with a
nonzero denominator
rewrite a quadratic to form
a perfect square trinomial

part of the quadratic
formula showing number
of solutions

method combining
equations to remove a
variable

apparent solution
obtained in solving that
does not satisfy the
original equation

equation true for all values
in its domain

comparison showing
values are not equal

equation involving a
squared variable term

formula for solving
quadratic equations

inequality involving a
quadratic expression and
solved over intervals

find a value or values that
satisfy a condition

method replacing one
variable with an equivalent
expression
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system of equations

IR

Functions (sorted)

nNADDES>THLE

9-12

Grade

Core

set of equations solved
together

composition of
functions

dependent variable
domain

end behavior

function notation
independent variable

inverse function

parent function

piecewise function

recursive rule
sequence

sequence formula

average rate of change
axis of symmetry
decay factor

exponential function

growth factor
linear function
maximum
minimum

quadratic function
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9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

Priority

Core

Core

Core

Core

Core

Core

(@)
o
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Student note / use
operation of applying one
function to the output of
another

output variable that
depends on the input

set of allowable input
values

way a function behaves as
the input grows very large
positively or negatively

way to name a function
suchasfofx

input variable thatis
chosen or controlled
function that reverses the
effect of another function
on its domain

simplest function in a
family from which related
graphs can be
transformed

function defined by
different rules on different
intervals or conditions
rule defining each term
from earlier terms
ordered list that follows a
rule

explicit rule that gives any
term of a sequence from
its position

change in output over a
given interval of input

line dividing a parabola
into mirror images
multiplier describing
repeated decrease
function with repeated
multiplication by a
constant factor
multiplier describing
repeated growth
function with a constant
rate of change
greatestvalue in a context
oronagraph

least value in a context or
on a graph

function modeled by a
parabola
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rate of change

regression eqguation

vertex
x-intercept

y-intercept

EDFE

o

[El)maiE
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x YA

y U

Geometry (sorted)

ANADDD D B LN

PNEEFSTWLE

&5 TA

Z-><THE>A

PWE->RA

9-12

9-12

9-12

9-12

9-12

Grade

Core

Core

Core

Useful

Core

Priority

amount one quantity
changes compared with
another

equation modeling the
relationship between
variables based on data
maximum or minimum
point of a parabola
pointwhere a graph
crosses the x-axis
point where a graph
crosses the y-axis

Student note / use

arc measure

circle theorem

corresponding parts

inscribed angle

proof

proof by contradiction

rigid motion

sector area

similarity

transformation

theorem

triangle congruence

triangle similarity

angle of depression

angle of elevation
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9-12

9-12

9-12

SH12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

Core

Core

Core

Core

[
o
(0]
—h
c

Core

Core

Core

Useful

[« (@)
(e] o
3 3
(0] (0]

Core

degree measure
associated with a portion
ofacircle

proven relationship
involving angles chords
tangents or arcs in a circle

matching sides or angles
in related figures

angle formed by two
chords with vertex on a
circle

logical argument showing
a statementis true

proof method assuming
the opposite of a claim
and reaching an
impossibility

transformation preserving
distance and angle
measure

area of the region
bounded by two radii and
an arc

transformation preserving
shape through rigid
maotions and dilation
statement proven on the
basis of definitions and
prior results

condition showing two
triangles are congruent

relationship in which
corresponding angles
match and corresponding
side lengths are
proportional

angle measured
downward from a
horizontal line

angle measured upward
from a horizontal line
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cosine

distance formula

midpoint

radian measure

sine
slope formula
tangent

trigonometric model

trigonometric ratio

unit circle

Modeling and Mathematical

R

EERED AT

1E5X
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9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

9-12

Practices (sorted)

Grade

Useful

Usefu

Core

Core

Useful

Useful

[
»
(]
—h
= =

Core

Core

Core

trigonometric ratio
adjacent over hypotenuse

formula for finding
distance between two
points

point halfway between
endpoints of a segment

angle measure based on
arc length relative to
radius

trigonometric ratio
opposite over hypotenuse

formula for finding slope
from two points

trigonometric ratio
opposite over adjacent

function model using
periodic behavior such as
sine or cosine to represent
real situations

ratio of side lengths in a
right triangle

circle of radius one used
to define trigonometric
values for all angle
measures

Student note / use

approximate

assumption

attend to precision

constraint

contextual constraint

critique reasoning

optimization model

BESIOIRT S

B9

AR DHIHY

HRe kT 5

sELETIL

ST D
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TWADSICEp S WNT D

<

ShHp UL 20ENPL
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9-12

9-12

9-12

9-12

9-12

9-12

9-12

Priority

Core

Core

use a close value rather
than an exact one

condition accepted as
true when building a
model

use definitions notation
units and calculation
carefully so arguments
and results remain
mathematically exact and
clear

limit or condition affecting
a model or solution
real-world limit that
restricts possible values
interpretations or
solutions ina model
analyze whether an
argument method or
conclusion is logically
sound and sufficiently
supported

mathematical model used
to find the best value
under stated conditions or
constraints
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sensitivity analysis

units

validate

RE DT DhESAEE 9-12
B{iI fe 9-12
HHMEIRALT D rESEVWETALELESTS  9-12

Statistics and Probability (sorted)

Grade

Core

study of how changes in
inputs or assumptions
affect the output of a
model

measurement labels
attached to quantities

check whether a model or
conclusion fits the
situation data and
assumptions

Student note / use

causation

correlation

least-squares
regression

line of best fit

margin of error

negative correlation

normal distribution

positive correlation

residual

residual plot

sampling distribution

standard deviation

binomial distribution

conditional
independence

FIER R WADD AT N 9-12
GislES ZF5h A 9-12
R/N_FE[OF SNLESICU £ODNE 9-12
WTRUERE ZALB L EBA 9-12
SR DEH SEDF AL 9-12
& nHEE SDZE DDA 9-12
NNyl HFOE SRR 912
IED1ERES TLDZSHA 9-12
e A 9-12
BREZOV K SASRBE - & 9-12
SR O & SIFEARAR 9-12
EAERE O&50mANAE 9-12
ZIEA [CZ 28R 9-12
A SR C&DFADEELDD 9-12
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Priority

Core

Useful

relationship in which
change in one variable
produces change in
another rather than
merely accompanying it
association between two
variables

method for finding the line
that minimizes squared
residuals

line modeling the trend of
a scatter plot

amount by which a sample
estimate is expected to
differ from a population
value

relationship in which one
variable increases as the
other decreases
symmetric bell-shaped
distribution used in many
statistical models
relationship in which
variables increase
together

difference between an
observed value and a
predicted value

graph of residuals used to
evaluate how well a model
fits data

distribution of a statistic
across many possible
samples from the same
population

measure of typical
distance from the mean

probability distribution for
a fixed number of
independent
success-failure trials

relationship in which
events become
independent once
another event is known
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conditional probability a4 = e LESHADENACDD 9-12 probability of an event
given that another has
occurred

expected value HARSE =hWs 9-12 long-run average

outcome of a random
process weighted by

probabilities
independent events Iz sE5k E<nOBRLLES 9-12 events whose probabilities
do not affect each other
inference e FTNEL 9-12 conclusion drawn from
data about a population
inference from sample AN S OHEE D&SIEFANSDTNEL 9-12 using data from a sample

to estimate or test claims
about a population

random variable R M DDAATS 9-12 variable whose value
depends on outcomes of a
random process

simulation YEIal—vav Larpn—U&A 9-12 modeling chance with
repeated trials
two-way table R CFARD &S 9-12 table organizing counts

for two categories
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