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**EREQUENTLY USED DEFINITIONS AND TERMS IN ALGEBRA***

A

Absolute value: (i) Absolute value of a number is its distance from zero on the
number line, i.e., |-gd=[g=a.(i)l t 6s the di stance obthet ween t w

number line, i.e., |a—b =|b—a| (a and b are real numbers). Example:

5-3=[3-5,ie. [2=|-2,ie., 2=2.

Absolute value of a complex number: The absolute value of a complex
number a + bi is the square root of a° plus b? i.e., [a+bi|=+va® +b* . Example:

4-3i|= /4% + €33 =116+9=125=5

Addition: Itis the process to find the sum of two or more numbers. Example: 3
and 4 add up to give 7.

Addition Property of Equality: If the same number is added to both sides of
an equation, the two sides remain equal. Thatis, ifx =y, thenx+z=y + z
Example: 5 =5. Add the same number, say, 4 to both sides, i.e., 5+ 4 =5 + 4,
i.e., 9 =09, it true.

Addition Property of Inequality: Adding the same number to both sides of an
inequality, does not affect the inequality. That is, if x>y, thenx + z>y + z, and
ifx<y,thenx +z<y+ z. Example: 2 <3. Add the same number to both sides,
ie,2+1<3+1ie,3 < 4, .itds true

Additive inverses: Pairs of real number that have the sum 0, i.e., a+(-a)=0.
Example: 5+ (-5)=0,i.e.,, 5and -5 are additive inverses.

Additive inverse of a matrix: The matrix obtained by taking the opposite of
every matrix element. The additive inverse of matrix A is written 7 A. Note: The
sum of a matrix and its additive inverse is the zero matrix. Example:

2 -5 4 -2 5 - 000
A= ~ A= A+ (-A) =
10 -11 -1 0 11 000

Algebraic expressions: Expressions that are made up of variables, numbers,

grouping symbols, operation signs, and exponents. Examples: 3x+2y-7z;
_ 5
2y2 _7Ze4p_1: : M

Ax* -6


http://www.mathwords.com/m/matrix.htm
http://www.mathwords.com/e/element_of_a_matrix.htm
http://www.mathwords.com/s/sum.htm
http://www.mathwords.com/xyz/zero_matrix.htm

Amplitude: Half the difference between the maximum and minimum values of a
periodic function.
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Angle: is the figure formed by two rays sharing a common endpoint, called the
vertex of the angle. Example:

« Inthe figure shown below, angle AOB is formed by the rays OA and OB
with a common endpoint O.

Angle of depression: An angle that measures between 0 and 90 degrees

formed by a horizontal ray and a ray from the observer to the object observed
below, as shown in the following figure::

angle of depression

OO0 oooan
OO0 oooan

Angle of elevation: An angle that measures between 0 and 90 degrees formed
by a horizontal ray and a ray from the observer to the object observed above, as
shown in the following figure:

angle of elevation

HE

Area: It is a physical quantity expressing the size of a part of a surface. Area is
defined as the number of square units that covers a closed figure.


http://en.wikipedia.org/wiki/Ray_%28geometry%29
http://en.wikipedia.org/wiki/Endpoint
http://en.wikipedia.org/wiki/Vertex
http://en.wikipedia.org/wiki/Quantity
http://en.wikipedia.org/wiki/Surface

e Inthe example shown below, the area of the yellow square is 16 square
units. That means, 16 square units are needed to cover the surface
enclosed by the square.

Formulas are defined to calculate the area of regular geometric figures like
square, rectangle, circle, etc.

Arithmetic mean (Average): Itis the number that is found by dividing the sum of
data by the number of items in the data set. It is also called the average.
Example: The average height of students in Dr. Bestard's class is 142.5 cm. This
means that this average was found by adding the heights of all students in his
class and then dividing that sum by the total number of students.

Arithmetic sequence: ltds a seque nc efre@fnumberstfe or | nfin
which each term is the previous term plus a constant ( called the common

difference). If the initial term of an arithmetic progression is a; and the common

difference of successive members is d, then the nth term of the sequence is

givenby: a, =a, + €-19,and, ingeneral, a,=a,+ €-mgd.

For example, starting with 1 and using a common difference of 4, we get the
finite arithmetic sequence: 1,5, 9, 13, 17, 21; and also the infinite sequence 1, 5,
9,13,17, é ,4n+l, é

Arithmetic series: 1 t 6s t he i ndicated sum of terms of
Arithmetic series are commonly expressed using sigma notation. As an example,

the arithmetic series: a, + €@ +d } €, +2d }...+ €, +€-29 > € + €-19 ;can

n-1
be written using sigma notation as: Z € +id . Likewise, an arithmetic series
i=0

m
a, +a,+a,+... +a,,, +a,, canbe wittenas Y a,
i1

Ascending order: Numbers listed in ascending order are listed from smallest to

largest. If you listed the numbers 5,7,6,4 and 9 in ascending order, the list would
be:4,5,6,7,9.

Associative property of addition: It states that the way in which numbers being
added are grouped does not change the sum. Example: @+ 3} 2=(3+2)+5



Associative property of multiplication: It states that the way in which numbers
being multiplied are grouped does not change the product. Example:
€ 3)2=(3-25

Asymptote: is a straight line or curve A to which another curve B (the one being
studied) approaches closer and closer as one moves along it.

v4

horizontal asymptote

Axis of symmetry: A line in the plane of a graph such that the part of the graph
onone side of the line is a reflection of the part on the other side.

Axiom: Axiom is a rule or a statement that is accepted as true without proof. An
axiom is also called a postulate. Example: Here is an axiom of addition and
multiplication: Let x and y be real numbers. Thenx +y is also a real number and
Xy is also a real number.

B

Bar Graph: A way of displaying data using horizontal or vertical bars so that the
height or length of the bars indicates its value. The following are characteristics
of a bar graph:

e All bars have the same width (equal intervals).

e The equal intervals are shown on one of the axes.

« The frequency of the data in each interval is represented by the
height/length of the bar.

Example: A bar graphis shown in the following figure.


http://en.wikipedia.org/wiki/Line_%28mathematics%29
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Bar Notation: The use of a horizontal bar over decimal digits to indicate that they

repeat indefinitely. Example: 1.333333333. The bar above 3 indicates that the 3
repeats forever (i.e., indefinitely).

Base: Base is the bottom of a plane or a solid. In case of trapezoids and prisms,
both the top and bottom are called bases as they are parallel to each other.

The base of a two-dimensional figure is a line.
The base of a three-dimensional figure is a plane.
Circle is the base of a cone.

Square is the base of a cube.

Base (of a Power): The number or expression used as a factor for repeated
multiplication. Example: 5° =5-5-5. The number 5 is the base of a power 3.

Binary System: The base 2 number system that uses the digits 0 and 1.
Examg)le: The binary number 1011 can be represented as a decimal number by
(1 x2% + (0x2% + (1 x2b + (1 x 2. This simplifiesto (1 x8) + (0 x4) + (1 x 2)
+(1x1)=8+0+2+1=11. This means thatthe binary number 1011 is
equivalent to 11 in the decimal number system.

Binomial: Analgebraic expression with two unlike terms.

Examples of Binomials Non-Examples of Binomials
2 +5p°; 42pr® (A Monomial)
Axy + 20 m*n? 2% + 3x + 4 (A Trinomial)

Bisector of a line: In a plane, a bisector of a line divides a line segment into two
congruent segments.
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Canceling Property: If a common factor is found in both parts of a fraction (in
the denominator and in the numerator), it can be "factored out" or "cancelled".
We only can cancel the same values in the numerator and in the denominator if
they are multiplying.

Example 1: First, the numerator and denominator are written as a product of
their factors. Then common factors are cancelled.

&
‘00
ol
~N o

N
=
w
~

Example 2: When common factors exist on opposite sides of an equation, you
can also cancel as the following shows:

3x =3y
X=Yy

Example 3: We can also cancel using addition and subtraction.

X+5=y+5
X=y

In the above example, since there is a 5 added to both sides of the equation, we
can "cancel" both 5's.

Non-Examples of Canceling:

In order to cancel a number, the operations being performed on the numbers
must be the same. Consider the following expression:

3X+6 X+6
#+

3 1
3X+6 3x 6
3 -3 —=X+2

Capacity: It is the amount of liquid a container can hold. In other words, capacity
is the volume of a container given in terms of liquid measurement.

Center of a Circle: The point inside the circle that is the same distance from all
of the points on the circumference.



Central angle: Central angles are angles in which the vertex of the angle is the
center of a circle.

Example: In the circle below, there are four central angles. In each case the
vertex of the angles is Point B, which is the center of the circle.

moABC+mLABD+MZDBE+MSEBC = 360.00°

m<LABC = 94.51°
msABD = 89.67°

m-s0OBE = 134 .96°
m<LEBC = 40.85°

Classification of numbers:

Classification Definition Examples

They are the positive numbers we use
Counting / to count objects 1,2,3,4,5,6,7,8,9,10
Natural é

Whole Numbers The whole numbers are the numbers 0,12,34,5,6,7,8,9,
0,1, 2,3,4,and so on (the natural 10é
numbers and zero).

Integers The integers are all the whole
numbers and their opposites (the é -3,-2,-1,0, 1,
positive whole numbers, the negative 2, 3¢

whole numbers, and zero).

Fractions, repeating and terminating 53 8

decimals. All natural numbers, whole 14" 9
Rational numbers, and integers are rationales, 13383
Numbers but not all rational numbers are

natural numbers, whole numbers, or 0.25

integers.

Anirrational number is a number with J2 =1.41421...
Irrationals a decimal that neither terminates nor X =3.14159...

repeats. Anirrational number cannot 3/2 125992

be written as a fraction %Where aand


javascript:ScrollingPopup('http://www.sparknotes.com/math/prealgebra/integersandrationals/terms/term_9.html',%20'f4f517c61f',%20'500',%20'500')
javascript:ScrollingPopup('http://www.sparknotes.com/math/prealgebra/integersandrationals/terms/term_12.html',%20'6b2c9fe2f8',%20'500',%20'500')
javascript:ScrollingPopup('http://www.sparknotes.com/math/prealgebra/integersandrationals/terms/term_3.html',%20'17e8cc0947',%20'500',%20'500')
javascript:ScrollingPopup('http://www.sparknotes.com/math/prealgebra/integersandrationals/terms/term_8.html',%20'84379a45f9',%20'500',%20'500')
javascript:ScrollingPopup('http://www.sparknotes.com/math/prealgebra/integersandrationals/terms/term_4.html',%20'4b04426cac',%20'500',%20'500')
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b are integers

All the rational numbers and all the 5

Real irrational numbers together form the 1’1'33333’0'25
real numbers. Every rational number J2 =1.41421
is real, and every irrational number is 1.0 '1
real. o
Natwallenbers
Whole Mumbers
Integers
Rationals Itratinnals

Real Nutnbers

Coefficient: A number multiplied by a variable in an algebraic expression.
Example: In 5x® +6x* +10x, 5, 6 and 10 are coefficients.

Column Matrix: A matrix with only one column. Example:

1

Common Denominator: A whole number that is the lowest common multiple of
the denominators of two or more fractions. Example: What is the common
denominator for the fractions below?

First, find the multiples of the denominators, 3, 4 and 6.

Denominator | Multiples \
|3 [ 3 (6901215081 24 |
|4 [ 4 [8012016P202428] 32 |
| 6 [ 6 [208)43033642] 48 |

The first common multiple among them is the Common Denominator. In this case
is 12.
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Common Factor: A number (or an algebraic expression) that is a factor of two
or more numbers (or algebraic expressions).

Common

Numbers Factors GCF
factors
| 36 | +1+2,43+4,46+9,+12+18+36
24 +142,+3+4,+6,+8,+12+24
| |+t > +1+2+346 | 6
.18 | +1+2,+3+6,+918

Example of Relatively Prime Numbers:

Common
Numbers Factors factors GCF
32 +1+2+4+8+16+32
+1 1
65 +14+5+13+65

GCF: Greatest Common Factor.

Note that neither 32 nor 65 are prime. Since they have the number 1 as their
only common factor, 32 and 65 are relatively prime to each other.

Common Multiple: A number thatis a multiple of two or more numbers.

. . Common
Numbers Nonnegative multiples Multiples LCM
3 36,912151821,24,27,303336,39...
1530.... 15
5 5101520,2530,354045505560,65...

LCM: Lowest Common Multiple.

Commutative Properties: Properties that denote an operation is independent of
the order of combination, as defined below:

(i) The commutative property of addition states: a +b =b +a. Anexample is5 +
2 =2 +5, because both sides of the equation equal 7.
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(i) The commutative property of multiplication states: ab = ba. An example is 5 x
2 =2 x5, because both sides of the equation equal 10.

Complex Numbers: A complex number is an expression of the form z=a-+bi

where a and b are real numbers and i =+/~1 is called the imaginary number.
The number a is called the real part of the complex number z=a+bi and b is
called the imaginary part of the number. Note that the imaginary is defined to be:

i=+-1,and i2 = (/-1? — _1. .Now, you may think you can do this:

, 2 :
i? = (/—1/ =€l = J1=1. But this doesn't make any sense! You already have
two numbers that square to 1; namely i1 and +1. And | alreadysquares to 1 1.

Composite Number: A composite number is a number that has factors in

addition to one and itself. Thus, all non-prime numbers are composite numbers.
() Examples of composite numbers: 4,6, 8,9, 10, 12,14, é . (ii) Examples of
non-composite (prime) numbers: 2, 3,5,7, 11, 13, é

Constant of proportionality : The constant value of the ratio of two proportional
quantities x and y. Example: The following table lists different types of

proportionality. Note that k denotes the constant of proportionality here.

Proportionality Mathematical Value of k
Definition
k=2
Direct y =kx X
k=2
Directly proportional to the y = kX' X"

exponential function of x

Inverse _k
Y=+ k=y-x
Inversely proportional to the _k k=y-x"
exponential function of x y= X"

Constant Term: A quantity that does not change its value. Example: (i) The
numbers 1, 2, 3, 4, etc. are constants. (ii) The number 3 in the algebraic equation
y = 2x+ 3is also a constant. This is because it does not change its value, even

when the values of the variables x and y changes.


http://en.wikipedia.org/wiki/Exponential_function
http://en.wikipedia.org/wiki/Exponential_function
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(ii1) The following table lists some common constants, their symbols, and
approximate values.

| Constant 'Symbol|Approx. value
| Delian constant | ¥z | 1.25992...
| Number e | e | 2.71828..
|Natura| logarithm of 2 | In2 | 0.693147...
| Number pi | m | 3.14159..
|Pythagoras's constant | V2 | 1.41421...

Coordinate Plane: A two-dimensional region determined by a pair of axes and
that uses numerical values to represent the location of an object.

Coordinates: An ordered pair, (X, y), that locates a point in the plane. Note that
each point graphed can be represented by a unique pair of numbers called an
ordered pair. The intersection of the two axes on a coordinate plane is called
the origin and is represented by the ordered pair (0, 0). In the following figure,
the red dot s three lines to the right of the y-axis (positive direction) and is one
line above the x-axis (positive direction). So the red dotis represented by the
ordered pair (3, 1). The numbers in the ordered pair are called the coordinates.
The red point has an x-coordinate of 3 and a y-coordinate of 1.

g
5

B.1
L]

= 0.0 >z

Counting Numbers: The natural numbers, also called the counting numbers, are

the numbers 1, 2, 3, 4, and so on. They are the positive numbers we use to count
objects. Zero is not considered a "natural number." (See Classification of
numbers also).

Cross-product Property: Cross product property states that 'in a proportion,
product of the means is equal to the product of the extremes.

.a ¢
In the proportion b-d’ band c are the means and aand d are the extremes.

So, the cross product is: ad=bc. The cross product of the proportion shown is
> 15 5-36=12-15.
12 36


http://mathworld.wolfram.com/DelianConstant.html
http://mathworld.wolfram.com/e.html
http://mathworld.wolfram.com/NaturalLogarithmof2.html
http://mathworld.wolfram.com/Pi.html
http://mathworld.wolfram.com/PythagorassConstant.html
javascript:ScrollingPopup('http://www.sparknotes.com/math/prealgebra/integersandrationals/terms/term_5.html',%20'35f733b449',%20'500',%20'500')
javascript:ScrollingPopup('http://www.sparknotes.com/math/prealgebra/integersandrationals/terms/term_2.html',%20'a16213e555',%20'500',%20'500')
javascript:ScrollingPopup('http://www.sparknotes.com/math/prealgebra/integersandrationals/terms/term_9.html',%20'f4f517c61f',%20'500',%20'500')
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Cube Root: One of three equal (identical) factors of a given number denoted x
1

or x3,is a number a such that a°® = x. Example: ¥/-125 = -5 because.
€53=--125. = [K53€5 €5 =-125; 3/27 =3 because. 3*=27. =
3.3:3=27

Cubic Unit: Standard measure of volume.

In the Metric System the units for volume are derived from units for length. For
example, the milliliter is defined as a cubic centimeter. In other words, a mililiter
is equivalent to the capacity of a cube with sides of length 1 centimeter. The
largest volume (capacity) this cube can hold is:

T

height =
1 centimeter

J (. idth =

1 centimeter

length =
1 centimeter

V =length x width x height
V=1cmxlcmxlcm
V =1 cubic centimeter.

D

Data: The facts or numbers that describe something.

Qualitative Data:

e Categorical, such as a person's gender, race, or religion

Qualitative Data:

e Count, such as the number of televisions in a person's house, number of
packs of cigarettes smoked per day, humber of visits to the doctor per
year.

e Measurement, such as a person's test score, height, weight.
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Decimal: A symbol that uses a base-ten place-value system with multiples of
tenths to represent a number.

Decimal System:

The decimal system is based around units of 10. Example: (i) The number 256
really means (2 x 100) + (5 x 10) + (6 x1) = (2 x 10%) + (5 x 10%) + (6 x 10°). (ii)
The number 7.93 really means (7 x 1) + (9 x0.1) + (3 x0.01) = (7 x10°) + (9 x

1/10% + (3 x 1/102).

The base

10

number

system

Decompose: The process of factoring terms and numbers in an expression.
Decomposing an expression involves factoring out common factors until the
expression is in simplest term

Degree: The exponent of a number or expression.

TERM COEFFICIENT VARIABLE |DEGREE \
3x 3 X 1 \
-5m?3 5 m 3 ‘

Degree of a Polynomial: The largest exponent of x which appears in the

polynomial

The standard form of a polynomialis f € > a x"+a, X" +

+aX+a,.

Thus, the degree of the polynomial is n, which is the largest exponent which

appears in the above polynomial. Examples: (i) 3x has degree 1. (i) x*+5 has

degree 3. (iii) x* +2x has degree 2.

Denominator: The number below the line in a fraction. The denominator
indicates what kind or size of parts the numerator counts.

Numerator & Denominator: A "fraction" is used to indicate the number of parts
of a whole. The denominator of the fraction indicates the number of equivalent

pieces the whole is divided into. The numerator indicates the number of these

pieces to be considered (i.e., the part). For example, in the fraction Z—g {7xis

the numerator and 16 is the denominator.

Descending Order: To sort in order from largest to smallest. If ordering a list in

t hat

descending order that is alphanumeric (A - Z), then the list begins with words that
start with the letter Z, then Y, then X, etc until the letter A. If ordering numeric

values, then the order is from highest to lowest (345, 123, 56, 55, 3). If ordering

dates, then the order is from latest to earliest.

us

e



1€

Difference: The amount left after one number is subtracted from another
number. For example, the difference between12 and 9is 3,i.e. 12-9 =3

Digit: The symbols used to write numerals. In the base ten system, the digits are
0,1,2,3,4,5,6,7,8, and 9. In numeration systems based on place value, the place
the digit is written determines the actual value of the digit. For example, in the
number 83, since the digit 8 is in the tens position, it represents 80. The 3 liesin
the ones position and represents 3.

Direct Proportion (Direct Variation): The relation between two quantities
whose ratio remains constant.

Proportionality Mathematical Value of k
Definition
k=Y
Direct y = kx X
. | oY
Directly proportional to the y = kx' G

exponential function of x,

where k is a constant of variation.

Distance: The amount of space between two points or things. Distance is always
a non-negative number.

Distance Formula: Given the two points (X1, y1) and (X2, y2), the distance
between these points is given by the formula:

d = “f{xz _:J"'lj2 +[J’2 _J’l)g

Example: Find the distance between the points (i 1,7 3) and (i 4, 4).

Just plug them in to the Distance Formula:

d:\/«z_)ﬁf"“’z_)’lf


http://en.wikipedia.org/wiki/Exponential_function
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d=\€4- €17+ ¢- €37
d=€4+1%+@+3°

d=€32+7°
d=+9+49
d =+/58

Distributive Property: The sum of two addends multiplied by a number is the
sum of the product of each addend and the number.

ag+c-d >ab+ac—ad = 3€+Yy-2z >3x+3y—62
€@+b&-d Fac-ad+bc-bd = = @€x+1&-2 F2x®—4x+Xx-2
Dividend: A number that is divided by another number. For example, given the

division1—8: 2, 18 is the dividend, 9 is the divisor and 2 is the quotient.

Dividing Powers Property: To divide two powers of the same base, subtract the
exponent of the denominator from the exponent of the numerator.

§ Xy
m-n 3-2 ,,5-1 A

Divisible: One number is divisible by another number if the second number
divides "evenly" into the first. Thatis, when the first number is divided by the
second number, there is a remainder of zero.

Examples of Divisibility:

°_9
9

We say 18 is divisible by 9, meaning the remainder is zero when 18 is divided by
9. The number 9 can be called a divisor of 18. The result of dividing 18 by 9 is 2
and is called the quotient.

Non-examples of Divisibility:

%9= 3 with remainder of 1. Here, we divide by 6, so 6 is called the divisor,

however, 19 is not divisible by 6 because the remainder is 1 (not zero.) The
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number 3 Remainder 1 (or 3% ) is called the quotient.

Divisibility Rules:

e Anumber is divisible by 2 if the number is even. In other words, if a
number ends in 0, 2, 4, 6, or 8, thenit is divisible by 2.
e Anumber is divisible by 3if the sum of the digits is divisible by 3.

For example 141 is divisible by 3 because 1 + 4 + 1 =6 and 6 is divisible by
three.

364 is not divisible by 3 because 3 +6 +4 =13 and 13 is not divisible by 3.

Note that this rule can be used multiple times. For example, to check if
135,593,334,384 is divisible by3, weadd 1 +3+5+5+9+3+3+3+4+3+
8+4 =51. To check that 51 is divisible by 3, we add 5 + 1 = 6. 6 is divisible by 3,
so 51 is divisible by 3, so 135,593,334,384 is divisible by 3.

e Anumber is divisible by 4 if the number formed by the last two digits
is divisible by 4.

For example, 2,356 is divisible by 4 since 4 divides 56 evenly. Alternatively, a
number is divisible by four if the quotient of the number and 2 is even. In the
previous example 2,356 divide by 2 is equal to 1178 whichis even.

A number is divisible by 5if the number ends in a 0 or 5.
A number is divisible by 6 if the number is divisible by 2 and is
divisible by 3.

e Anumber is divisible by 9if the sum of the digits is divisible by 9.

This rule is similar to the divisibility rule for 3.
e Anumber is divisible by 10 if the number ends in a 0.

Division by Zero: Division by zero is not allowed, Itis undefined.

Division Property of Equality: States that when both sides of an equation are
divided by the same number, the remaining expressions are still equal. Example:

3x=18
3x 18
3 3
X=06

Divisor: A number by which another number is to be divided. For example, given
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the division1—98: 2,18 is the dividend, 9 is the divisor and 2 is the quotient.

Domain: For a function f defined by an expression with variable x, the implied
domain of f is the

set of all real numbers variable x can take such that the expression defining the
function is real. The domain can also be given explicitly. Example: Find the
domain of function f defined by

Domain: x can take any real number except 1 since x =1 would make the
denominator equal to zero and the division by zero is not allowed in .
mathematics. Hence the domainin interval notationis given by (—oo,l]J [

E

Elimination Method: It is the process of eliminating one of the variables in a
system of equations using addition or subtraction in conjunction with
multiplication or division and solving the system of equations.

Equation: It is a mathematical statement, in symbols, that two things are the
same (or equivalent). Equations are written with an equal sign and they are often
used to state the equality of two expressions containing one or more variables.

Example: 3€x-5 =8x+3; 3x* +5x—-4=12,

Equation of a Straight line: Any equation that can be putin the form
Ax+By=C,where A, B,andC are real number and A andB are not both 0, is

called a linear equation in two variables x andy. The graph of any equation of
this form is called a straight line. The form Ax+ By=C is called standard form.

The equation of a straight line can be easily determined if its slope is known,
whichis defined as follows.

() Slope of a Straight Line: It defines the steepness of the line. Geometrically, the
slope of a straight line is defined as the ratio of the vertical change to the
horizontal change encountered when moving from one point to another point on
the line, as shown in the figure given below. The vertical change is sometimes
called the rise. The horizontal change is called the run. The slope of a straight
line passing through two points (x;, y,) and (X,, ¥,) is given by the following

formula:


http://en.wikipedia.org/wiki/Mathematics
http://en.wikipedia.org/wiki/Proposition
http://en.wikipedia.org/wiki/Table_of_mathematical_symbols
http://en.wikipedia.org/wiki/Equality_%28mathematics%29
http://en.wikipedia.org/wiki/Equality_%28mathematics%29
http://en.wikipedia.org/wiki/Equal_sign
http://en.wikipedia.org/wiki/Expression_%28mathematics%29
http://en.wikipedia.org/wiki/Variable

rise
slope m=——
run

2—H

X=Xy

To find the slope of a line we have to know:

1. Two points in the line, or
2. The equation of the line with yisol

(1) Slope Facts:

Yo=Y

X5, —

Slope m=
Xl
Horizontal lines have slope m =0.

ok wbd

If m; and my are slopes of the two

. . 1
This also writtenas m; = ——.
m2

ated. The coefficient of xis the slope.

Vertical lines have undefined slope.
Parallel lines have the same slope.

perpendicular lines, then my x my = -1.

(Il Different Forms of the Equation of a Straight Line: The following table lists
different forms for the equation of a straight line.

Forms Equation Application
Slope- y=mx+Db Used when you have the slope and the y-
intercept intercept.
Point-slope yT yr=m(xi (X1, y1) is a pointon the line. Used to find
X1) the equation.
Standard form Ax+By=C If possible, A is nonnegative and A, B, and
C are relatively prime integers.
Two-intercept LY Used when you have both intercepts.
a b
Vertical X=a All points have x-coordinate a. Slope
undefined.
Horizontal y=b All points have y-coordinate b. Slope equal
to zero.

Equati ons 6 : Panequaiontinialabra is known to be true, the
following operations may be used to produce another true equation:

1. Anyguantity can be added to both sides.
2. Any quantity can be subtracted from both sides.
3. Any quantity can be multiplied to both sides.
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http://en.wikipedia.org/wiki/Subtraction
http://en.wikipedia.org/wiki/Multiplication
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4. Any nonzero quantity can divide both sides.

Equivalent Equations: Equations that have the same solutions. Examples:

(i) x-6=5andx-11=0;
(i) 3x+5=10and3x =5.

Equivalent Expressions: Expressions that simplify to an equal value when
numbers are substituted for the variables of the expression. Example:

3€@x-5 =6x-15
4x+2-3+6x=10x-1

Equivalent Fractions: Fractions that have the same decimal form. Example:

i—gandg since both are equal to 2.0 in decimal form.

Equivalent Ratios: Ratios that represent the same fractional number, value, or
measure.

Above we state that f—: andg are equivalent fractions since they have the same

decimal expansion. Thus, % andgare equivalent ratios since they represent the

same amount.

Evaluate a Numerical Expression: To perform operations to obtain a single
number or value.

For example, "Evaluate 24+Q—2-3:(‘) means to perform all the
given numerical expression. In other words, 24+ @-2-3 > 24+ €-6 >24:3=8.

Evaluate an Algebraic Expression: To find the value of an expression by
replacing each variable in an expression with numbers. For example, evaluating
the algebraic expression x* + 2xy—y” for x=2and y=-1 means substituting
given values for x and y in the expression and calculate it. In other words,

XC42xy—y?=2"+2.2. €1 €13=8-4-1=3,

Even Number: An even number is an integer of the form n=2k, where kis an
integer. The even numbers are therefore ..., -4, -2, 0, 2, 4, 6, 8, 10... All integers
divisible by 2 are considered to be the even numbers


http://en.wikipedia.org/wiki/Division_%28mathematics%29
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Expanded Form: A way of writing a numbers in which the numbers are written to
show the place value of each digit. Example:

358=300+50+8=3x10° +5x10" +8x10°

Exponent: The number of times a number or expression (called base) is used as
a factor of repeated multiplication. Also called the power.

Exponential| Base Exponent ‘ Expanded
x° X 3 x® = X-X-X
1 1 1
2 6 . 62— —-_—- _— =
6 2 6° 6:6 36
1 1 1
162 16 2 162 =16 = 4

Exponential: A number written with an exponent. Example: 5° is called an
exponential.

E

Factor: When two or more integers are multiplied, each integer is a factor of the
product. "To factor" means to write the number or term as a product of its factors.
Example: 6 and 5 are factors of 30 since 6-5=30. 30 is a multiple of both
6and 5.

Numbers Factors
| 36 | +142,+3+4,46+9+12+18+36
24 +1,42,+3+4,+6,+8+12+24
| 18 | +1,+2,+3+6+918

Factoring: Using the factoring property lets us change an expression from a sum

to a product.
Using the distributive property lets us change an expression from a product to a

sum. Example: An expression such as 3a€-c tells you to multiply 3a by &—c .
When you do that, you get the sum 3a(<—c} 3ax—3ac. When you do that in
reverse, by writing 3ax—3ac=3a(<—c:, you are factoring, so that using the
factoring property lets us change an expression from a sum to a product.

FOIL Pattern: A method based on the Distributive Property that is often used to
multiply two binomials, i.e., €+b &+d > ac+ad+bc+bd
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Forming an Equation (Writing an Equation): Writing information presented in
words as a mathematical sentence with an equality sign. Example: Here are
some statements in English with its translation in algebra.

(i) The sum of three times a number and eight is equal to three:
3x+8=3.

(i)  The product of a number and the same number less 3 is equal to
twice the number: x&-3 =2x.

@ii) A number divided by the same number less five is the same

number increased by 3: LS =X+ 3.
X_

Fraction: A number that can be written as a quotient of two quantities. Example:
5 -12 8

3 75

Function: (i) A rule of matching elements of two sets of numbers in which an
input value (called the independent variable or argument) from the first set has
only one output value (called the dependent variable) in the second set. (i) A
function is a pairing of two sets of numbers so that to each element in the first
set, there corresponds exactly one number in the second set. (iii) Vertical Line
Test: If you can draw a vertical line on the same coordinate plane as your graph
of the equation (or relation) such that the vertical line intersects your graphin
only one point, the equation (or relation) defines a function. (iv) Notation:

y = f(x), where x denotes anindependent variable and y denotes a dependent

variable. Example: y=2x-1and y= x*+1 define functions.

Fundamental Theorem of Arithmetic: Everyinteger, N > 1, is either prime or
can be uniquely written as a product of primes. Note: This is also known as the
Unique Factorization Theorem. It essentially states that for all positive numbers
larger than 1, its factorization is unique. Example:

51=3-17
130=2-5-13
550=2.5% .11

5032=2°.17-37

G

Graph of a Function: The set of all the points on a coordinate plane whose
coordinates makes the rule of function true. Example: The following figures are
examples of graphs of a function.
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Figure 1 Figure 2

z 4

y=f €& 3>=-5x+9 y=f €3> x°

Vertical Line Test: If youcandraw a vertical line on the same coordinate plane as
your graph such that the vertical line intersects your graph in more than one
point, the equationis not a function - itis called a relation. Example: The
following figure is not the graph of a function. It defines a relation.

40
L/

Graph of aLinear Equation: The graph of all solutions of a linear equation,

resulting in a straight line. Example: The following figure is the graph of the linear
equation y = 3x+ 2.
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Note that, in the line y=3x+ 2, the slope is equal to 3 and y-interceptis equal to
2.

Graph of a Linear Inequality: The solutions of a linear inequality; they form a
half-plane on one side of a line and may or may not also form the line itself.
Example: (i) The following figure is the graph of the inequality y < x + 2. In other
words, any pointin the shaded half-plane is a solution to the inequality. Notice
the line y = x + 2is NOT included in the graph (because there are no equal
marks in the inequality), meaning that points that fall onthe line are NOT
solutions to the inequality.

(ii) The following figure is the graph of the inequality y =x + 2. In other words,

any pointin the shaded half-plane is a solution to the inequality. Notice the line y
= x + 2 IS included in the graph (because there are equal marks in the
inequality), meaning that points that fall on the line are ALSO solutions to the
inequality.

Greater than and Greater than or equal to: Symbols that describe a
relationship in which the expression on the left are greater than the expression
on the right. Example: (i) The expression
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x>5 is read "x is greater than 5." This means that x can equal any real number

greater than 5.
(i) x>5 is read "x is greater than or equal to 5." In this case, x is equal to any

real number greater than 5 as well as the number 5.

Greatest Common Factor (GCF): The largest factor that two or more numbers
have in common.

‘Numbers| Factors Common factors |GCF
36 +142434+44+6,4+9,+12+18+36
\ 24 | +142 +3+4,46+8+12+24 $1424346 5
18 +142+34+6,+918
H

Horizontal Line: A line that goes left and right.

Hypotenuse: The hypotenuse of a right triangle is the triangle's longest side; the

side opposite the right angle. Example: The hypotenuse of a right triangle is
shown in the following right triangle.

Hypotenuse

.

right trigngle

Identity for Addition: A number that can be added to any second number
without changing the second number. Example: Identity for addition is O (zero)
since adding zero to any number will give the number itself. In other words,
a+0=0+a=a

Identity for Multiplication: A number that can be multiplied by any second
number without changing the second number. Example: Identity for multiplication
is "1," because multiplying any number by 1 will not change it. In other words,
a-l1=1.a=a.
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Improper Fraction: A fraction where the numerator is equal to or larger than the
denominator.

Fractions such as 175 and % are improper fractions

Indirect proportion: A proportion in which two quantities are inversely related to
each other. Example: The following are some examples of indirect proportion.
Here k is a constant of proportionality.

Proportionality Mathematical Value of k
Definition
Inverse proportion ( Indirect) _k
y== k=y-X
Inversely proportional to the _k k=y-x"
exponential function of x, y= "

Inequality: Any mathematical sentence that contains the symbols >(greater

than), <(less than), <(less than or equal to), or >(greater than or equal to).
Examples:

3€-2 ) 5x<2€x-1
4x+6>5x+14

Infinity: An expressionincreases to infinity if it continues to increase without
limit. Example:
Functions such as the following one y=5x will continue to infinity since there is

no limit. The symbol for infinity is

Integer: It is defined as the set of all the whole numbers and their opposites (i.e.,
the positive whole numbers, the negative whole numbers, and zero). Note: An
integer is also a rational as well as a real number. (See the Classification of
numbers also, to distinguish aninteger from other real numbers, which are not
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integers).

Interval: A regular distance or space between values. The set of points between
two numbers.

Interval notations and their classifications:

x Interval notations: These are given below.

Gb = ta<x<b [a+0)= ®x>a
kb= %a<x<b (—o0,b) ={x; x < b}
[a,b)= %a<x<b (—o0,b] ={x; x > b}
(a,b] ={xa<x<hb} (—o0,40) =R

(a,+0) ={x; x> a}
x Classification of Intervals:

A Open interval: The interval with endpoints not included is the open

interval. The open interval between two numbers a& b (a <b) is
shown by (a, b).

A Closed interval: The interval with endpoints included is the closed
interval. The closed interval between two numbers a & b (a < b) is
shown by [a, b].

A Half-open interval: The interval with one endpoint included is half-
open (half-closed) interval. The half-open interval between two
numbers a & b (a <b) is shown either by (a, b] or [a, b) depending
on which number will be included.

Inverse Operation: Pairs of operations that undo each other. Example:



28

(i) Addition and subtraction are inverse operations. For example, 1 +4 =5
reversely5 -4 =1.

(i) Multiplication and division are inverse operations. For example, 2 x3 =6,
reversely 6 + 3 = 2.

Inverse Properties: Properties that state a number combined with its inverse
equals the identity. Example:

(0 The additive inverse states: a + (-a) = 0. Anexample is 5 + (-5)

=0.
(i) The multiplicative inverse states: a x 1/a = 1. An example is 7 X
1/7=1.

Inverse Proportion (Inverse Variation): The relationship between two variables
inwhich the product is a constant. Example: The following are some examples of
inverse proportion. Here k is a constant of proportionality.

Proportionality Mathematical Value of k
Definition

Inverse proportion ( Indirect)

Inversely proportional to the _k k=y-x"
exponential function of x =1

Irrational Number: A number whose decimal form is non-terminating and non-
repeating. Irrational numbers cannot be writtenin the form a/b, where aand b are
integers (b cannot be zero). So all numbers, which are not rational numbers, are
called irrational numbers. Note: An irrational number is also a real number. (See
the Classification of numbers also, to distinguish an irrational number from
other real numbers, which are not irrational numbers).

J

Join: Line segment joining two pints.
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Join (or union or sum of sets): The union of two sets A and B is the set of all
elements which are either in A or in B or in both. It is denoted by A u B. Thus A
uB={x|xeAorxeBorx e bothAand B}. Example: IfA={a, b, c}and B =
{b,d}, thenA U B={a,b,c,d}

Joint Variation: If the variable y varies directly with two other variables, say, x
and z,then vy is said to vary jointly with x and z, and is denoted by the
equation y=kxz and z,where k is called the constant of joint variation.

Example: The following table is a list of some joint variation statements and their
equivalent algebraic equations.

Joint Variation Statement Algebraic
Equations

y varies jointly with x and z. y=Kkxz

z varies jointly with r and the square of | z=kr s?

S.

V is directly proportional to T and is V= KT

inversely proportional to P. T p

F varies jointly with m, and m, and Fo km m,

inversely with the square of r. -y

K

Kilogram: A metric unit used to measure the weight of an object. A kilogram is
used to measure the weight of an object. The abbreviation for kilogram is kg.
Common conversions: 1,000 grams = 1 kilogram. 1 kilogram = 2.20462262
pounds, approximately.

Kilometer: A metric unit used for linear measure, e.g., length, width, depth,
distance around an object. The abbreviation for kilometer is km. Common
conversions: 1,000 meters = 1 kilometer. 1 kilometer = 3280 feet = 1760 yards,
approximately.

Kilowatt: A unit of measure of electrical power. Common conversion: 1,000
watts = 1 kilowatt.

Kinetic Energy: (i) It is defined as the energy a body possesses by virtue of its
motion. (ii) The kinetic energy of a particle of mass m moving with velocity Vv is

given by %mvz. (iii) The kinetic energy of a body rotating about an axis and

having angular velocity @ and moment of inertia | about the axis is given by
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%I o?. (iv) Note that the Potential Energy is defined as the energy a body

possesses by virtue of its position. It is defined as the negative of the work done
indisplacing a particle from its standard position to any other position.

L

Least Common Denominator (LCD): The least common multiple of the
denominators of two or more fractions. (See Least Common Multiple below)

Least Common Multiple (LCM): The smallest multiple (other than zero) that two
or more numbers have incommon. Example:

Numbers Nonnegative multiples Common LCM
Multiples
3 | 36912151821,2427,30333639...
5 51015202530354045505560,65... 1530...115

Length: The distance between two ends of a line segment.

; °B
————— distance |

Less than and Less than or equal to: Symbols that describe a relationship in
which the expression on the left is less than the expression on the right.
Example: (i) The expression x< 5is read "x is less than 5." This means that x

canequal anyreal number lessthan5. (i) X5 i s read fix Iis | ess th
5.0 In this case, x is equal to any real nun
5.

Like Terms: Like terms are terms that contain the same variables raised to the
same power. Only the numerical coefficients are different. In an expression, only
like terms can be combined.

Example:

0] 3V5 and -7\/5 = they are like terms. They have the
same root.
i) 3x’y and 8x’y = theyare like terms. They have the

same variables.
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(iii) 5S5mmfand 3m°n = t hey areno6t |ike ter ms.
have different exponents.

(iv) all constants that belong to the real number are like terms.

Line (or Linear) Graph: A graph that displays data by using points joined by line
segments, so that the graph looks like a line. Example:

A line graph A non-linear graph
y=-5x+9 y =X

Linear Equation: An equation whose solution is a straight line. A linear equation
has no more thantwo variables and has a solution that is a single value or
ordered pair.

For example:
4s + 6 = 18 is a linear equation with the solution s = 3.

x +5 =-13is a linear equation with the solution x = -18.
5x + 8y = 13 is a linear equation with a solution (1, 1)

Linear Function: An equation in which the graphs of the solutions form a (non-
vertical) line.

Linear Inequality : Aninequality in two variables for which the graphs of the
solutions form a half-plane on one side of a line and may or may not also form
the line itself. Example:

() The following example is the graph of the inequality y < x + 2. In other words,
any pointin the shaded half-plane is a solution to the inequality. Notice the line y
=x +21is NOT included in the graph (because there are no equal marks in the
inequality), meaning that points that fall on the line are NOT solutions to the
inequality.
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(i) The following example is the graph of the inequality y =x + 2. In other words,
any pointin the shaded half-plane is a solution to the inequality. Notice the line y
= x + 2 IS included in the graph (because there are equal marks in the
inequality), meaning that points that fall on the line are ALSO solutions to the
inequality

Lowest Terms: A fractionis in lowest terms when the greatest common factor of
its numerator and denominatoris 1. A fractionis in lowest terms when the
greatest common factor of its numerator and denominator is 1. There are two
methods of reducing a fraction to lowest terms.

Method 1:

Divide the numerator and denominator by their greatest common factor.

12 12-6

iz 2
18 186 3
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Method 2:

Divide the numerator and denominator by any common factor. Keep dividing until
there are no more common factors.

18 18:2 923

12 12+2 6+3

winN

M

Matrix: A rectangular array (organization) of numbers in rows and columns.
Example:

TE 15 —l':i_
3 0 7
-1 9 21

LENUEE

Maximum: (i) The highest point on a graph. (ii) The largest number in a data set.
Example: (i) The maximum point for the graph below is (0, 3).

B

(i) In the data set {3, 4, 5, 6,7, 8,9, 10}, 10 is the maximum.

Mean (Average): Itis the number thatis found by dividing the sum of values ina
data set by the number of items in the data set. Itis also called the average.
Example: The average height of students in Dr. Bestard's class is 142.5 cm. This
average was found by adding the heights of all students in his class and then
dividing that sum by the total number of students.

Median: The number in the middle of a set of data when the data are arranged in
order. When there are two middle numbers, the median is their mean. Example:

1) 1,2,3,45 The medianis 3
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2) 1,2,3,4,4,5,6,7 The median is 4%4:4
3)2356891011ﬂmnwmams§%§:%?7

Midpoint: The point on a line segment that divides itinto two equal parts.
In the figure below, C is the midpoint of the segment.

& C E

o 0

Midpoint

AC=2383 cm
BC=2383cm

Midpoint Formula: The Midpoint formula is used when you need the point thatis

X +X, Y1t Y,
2 2 '

exactly between two other points. Itis givenby M &, y:= M(

Example: Find the midpoint between the points (1, -7) and (-5, -3). Draw a sketch
in a rectangular Cartesian plane also

~ X +X Y+ Y, 1+(5) -7+(-3 _4—_10: 5
M((,y/—M( et j M( N -m =29

Sketch:

Q (-5,-3)
‘\

- P (1,-7)

N

Natural numbers (or counting numbers or positive integers): It is defined as
the set of counting numbers 1,2,3 4,2 ,denotedas N = 3{2,3,4,2 .

Natural logarithm: The logarithm of a positive real number a with the base e is
called the natural logarithm, and is denoted as In a. Note that the number e is
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defined as e= Iim (1+ l) ~ 2.71828, where n is a natural number.
n

n—->w

Nature of the roots: A classification of the roots of a quadratic equation

ax’ + bx+ c=0 where a, b, and c are rational numbers and a=0, whichis
indicated by the discriminant, b*>-4ac, the quadratic equation whether the roots
are real (rational or irrational) and equal (repeated), or real (rational or irrational)
and unequal, or imaginary and unequal according as b*-4ac=0, or> 0,or< C.

Negation: The operation of putting not or it is not the case that, denoted by the
symbol ~ or —, in front of a proposition or statement, p,i.e. foranygiven

statement p, its negationis the statement, ~ p (not p) whose truth value is the
opposite of the truth value of p. Note that the negation of a proposition p is
false if p istrue and vice versa.

Negative exponent: Anexponent that is a negative number. Ingeneral,

_ 1
xa:—a,x;tO.
X

Negative square root: Let x>0 be areal number. Then - Jx is defined as the
negative square root of x. Example: ~/5 is the negative square root of 5.

Negative integer: Anyinteger that is less than zero.

Negative number: Any real number that is less than zero, i.e. located to the left
of 0 on the number line is called a negative number. Itis denoted as —a, where
a is a positive real number. Example: —5 is a negative number.

Negative rational number: A real number x < 0 that can be written as a
fraction, which when expressed as a decimal is either a terminating or repeating

decimal. For example, -5, -0.5, —%, and —0.333..= 0.3 are some negative

rational numbers.

Negative of a polynomial: f P ((: be a polynomial in X, then the negative of
P «:, denoted by — P (<:, is that polynomial which is obtained by changing the
sign of each termin P & . Example: Let P € > x* + x—1. Then
~-P&>F-xX"—x+1.

Newton's laws of motion: Three laws of mechanics which provide relationships
between the forces acting on a body and the motion of the body, first formulated
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http://en.wikipedia.org/wiki/Motion_%28physics%29

37

by Sir Isaac Newton in 1687. These are stated as follows:

0 Newtonbés first | aAmwobjéctramainiria siata e restora ) :
constant velocity unless acted on by an external force.

0 Newt onbs s eTherasdltart farge:acting onanobjectis
proportional to the rate of change of linear momentum of the object, the
change of momentum being in the same direction as the force. Momentum
is the product of mass and velocity. This law is often stated as F = ma (the

force onan object is equal to its mass multiplied by its acceleration).

U Newt ono6s tTheverygactiomtere is anequal and opposite
reaction. Thus, whenever a particle P, exerts a force on another particle
P,, P, simultaneously exerts a force on P, with the same magnitude in the

opposite direction. The strong form of the law further postulates that these
two forces act along the same line.

Newton's law of universal gravitation: Every particle of matter in the universe
attracts every other particle with a force which is directly proportional to the
product of their masses and inversely proportional to the square of the distance
between them. This force of gravitational attraction between the two bodies acts
along the line joining their centers. This force is hence mutual. Consider two
bodies of masses m, and m, with r as the distance between their centers, and

F the force of gravitational attraction between two bodies. Then, by Newton's

law of gravitation, we have F o mm,,and F o riz Combining these, we obtain

G
Foc mignz ,or F= lemz
gravitational constant. The value of G insi units, G = 6.67 x10™** Newtonm?® kg ?,

and in cgs units, G = 6.67 x10°® dynecn? g °.

, Where G is a constant of proportionality called the

Nonadjacent side of an angle in atriangle: The side of the triangle that does
not make up either side of the angle, i.e. the side opposite the specified angle of
the triangle.

n-gon: A polygon with nsides and nangles.
Nonagon: A polygon with nine sides and nine angles.
Non-collinear: Not lying on the same straight line.

Non- coplanar points: Four or more points that do not lie on the same plane.
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Non-Euclidean geometry: A geometry that contains an axiom which is
equivalent to the negation of the Euclidean parallel postulate, i.e. any system of
geometry in which the parallel postulate of Euclid does not hold. There are two
types of non-Euclidean geometry, namely:

x Riemannian or elliptic geometry: A non-Euclidean geometry using as
its parallel postulate any statement equivalent to the following: If | is any
line and P is any point noton |, then there are no lines through P that
are parallel to |.

x Hyperbolic geometry: A non-Euclidean geometry using as its parallel
postulate any statement equivalent to the following: If | isanyline and P
is any point noton |, then there exists at least two lines through P that
are parallel to |.

Non-linear equation: Anequation containing a variable with an exponent other
than one, or containing some terms having more than one variable. The graph of
such an equation is not a straight line (e.g., circle, parabola, hyperbola, etc).

Example: x* + x—-1=0; x*+xy-1=0.

Non-repeating decimal: A decimal that does not repeat; it either terminates or
continues in no discernible pattern.

Non-standard measurement: The use of items as measurement tools that are
not uniform in size (e.g., using fingers to measure something; one person's
fingers are not necessarily the same size as another person's fingers).

Non-standard unit: Any tangible item that can be used to measure something
(e.g., paper clips, crayons).

Non-terminating decimal: A decimal that does not terminate; it either repeats or
continues in no discernible pattern.

Normal: Itis meant as perpendicular. If two straight lines or planes are
perpendicular to each other, they are called normal to each other.
nth root: The solution of X" =c when n is odd or the nonnegative solution of

x"=c when n is even and nonnegative. For any real number ¢ and any
1

positive integer n, the nth root of cis denoted by either e orcn.

nth term: The final term of a finite sequence of elements a;, a,,...,8,, oran
arbitrary term of an infinite sequence.

Null set (empty set): The set which has no elements (members). Notation: ¢
(Phi)or 4.



