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Study,
ACADEMIC

NUMBER SYSTEMS

The following sets are infinite; that is, there are no last numbers.
The three dots indicate continuing or never-ending patterns.

Counting or natural numbers = {1, 2,3, 4, ..., 78, 79, ...}.
Whole numbers = {0, 1, 2, 3, 4, ..., 296, 297, ...}.
Integers = {...,—4,-3,-2,-1,0,1,2,3,4...}.
Rational numbers = {all numbers that can be written as fractions, p/q, where p and ¢
are integers and ¢ is not zero}. Rational numbers include all counting numbers, whole
numbers and integers, in addition to all proper and improper fraction numbers, and
ending or repeating decimal numbers.
Ex: 4/9,.3, -18.75,16, —25.
Irrational numbers = {all numbers that cannot be expressed as rational numbers}. As
decimal numbers, irrational numbers do not end or repeat.
Ex: 3.171171117... .7, -2, m.
Real numbers = {all rational and all irrational numbers}.

OPERATIONS
ABSOLUTE VALUE

Absolute value is the distance (always positive) between anumber and zero on the number
line; the positive value of a number. Ex: 3| = 3; |-3| =3; |-.5| =
ADDITION

1. Integers: When adding integers, follow these rules.

a. If both numbers are positive, add them; the sign of the answer will be positive.

b. If both numbers are negative, add them; the sign of the answer will be negative.

c. If one number is negative and the other is positive (in any order), subtract the

two numbers (even though they are joined by a plus sign); the sign of the answer
will be the same sign as the sign of the number that has the larger absolute value.
Ex: 4+ (-9)=-5; (-32) + (-2)=-34; (-12) + 14 =2.

2. Rational numbers:

a. When adding two mixed numbers, fractions, or decimal numbers, follow the
same sign rules that are used for integers (above), but also follow the rules of
operations for each type of number.

. For mixed numbers and fractions, make sure the fractions have a common
denominator, then add the numbers. Mixed numbers and fractions can also be
changed to decimal numbers and then added.

c. Fordecimal numbers, line the decimal points up, then add the numbers, bringing
the decimal point straight down.

Ex: (—4',) + (53/4) = (—4%/4) + (5%4) = 1Y4; 5.667 + (—.877) = 4.79.

3. Irrational numbers:

a. When adding irrational numbers, exact decimal values cannot be used. If
decimal values are used, then they are rounded and the answer is only an
approximation. Instead, if the two irrational numbers are multiples of the same
square root, radical expression, or pi (), then simply add the coefficients
(numbers in front) of the roots or pi (7).

Ex: 43 +53 =9v3; (~6m)+9m=3m; 3+/7+3v2 cannot be added any
further because the two square roots are different.
SUBTRACTION

1. Subtraction of all categories of numbers can be accomplished by adding the opposite
of the number to be subtracted.

. After changing the sign of the number in back of the minus sign, follow the rules
of addition as stated above. )

Ex: 8 — (-3) =8 + (+3) = 11; (-15) — (9) = (-15) + (-9) = -24.

MULTIPLICATION

1. Integers: When multiplying integers, follow these rules.

a. If the signs of the numbers are the same, multiply and make the answer positive.

b. If the signs of the numbers are different, multiply and make the answer negative.

c. NOTE: The sign of the answer does not come from the number with the larger

absolute value as it does in addition.

Ex: (— 4)(5)=-20; (-3)(-2) = 6; (7)(-10)=—70.

. Rational numbers:

a. When multiplying rational numbers, follow the sign rules that are used for
multiplying integers (above) and the rules for multiplying each type of number.
For mixed numbers, change each mixed number to an improper fraction, and
then multiply the resulting fractions.

c. For fractions, multiply the numerators and the denominators, then reduce the

answer.
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d. For decimal numbers, multiply them as though they were integers, then put the
decimal point in the answer so there is the same number of digits behind the decimal
point in the answer as there are behind both decimal points in the problem.

. Irrational numbers:
a. When multiplying irrational numbers, follow the same sign rules that are used
for integers (listed above).
If radical expressions are multiplied and they have the same indices, then the
numbers (radicands) under the root symbols (radicals) can be multiplied.
Ex: (-V5)(7)=—+/35; B3VT)(-49)=-124/7.
DIVISION
. Integers: When dividing integers, follow these rules:
. If the signs of the numbers are the same, divide them and make the answer
positive.
. If the signs of the numbers are different, divide them and make the answer
negative.

c. The sign of the answer does not come from the number with the larger absolute

value as it does in addition.
Ex: (-30)/(5) =— 6; (—22)/(-2) = 11; (70)/(-10) = 7.
. Rational numbers:
. When dividing rational numbers, follow the sign rules that are used for dividing
integers (listed above) and the rules for dividing each type of number.
. For mixed numbers, change each mixed number to an improper fraction, invert or
flip the number behind the division sign and follow the rules for multiplying fractions.

c. For decimal numbers, first move the decimal point in the divisor to the back of
the number, then move the decimal point the same number of positions to the right
in the dividend. Divide the numbers, then bring the decimal point straight up into
the quotient (answer). Additional zeros can be written after the last digit behind
the decimal point in the dividend so the division process can continue if needed.

. Irrational numbers:

b.

a. When dividing irrational numbers, follow the same sign rules that are used for
dividing integers (listed above).

b. Ifradical expressions are divided and they have the same indices, then the numbers
(radicands) under the root symbols (radicals) can be divided.
Ex: (—/15)/(v/3)=—+/5; (30)/(~v/6)=—~/5; ¥4 //2 cannot be divided,
only simplified as demonstrated in the QuickStudy® Algebra Part One study
guide.

EXPONENTS/POWERS
. Definition: a"=g-a-a-a-a--;, that is, the number written in the upper

n

right-hand corner is called the exponent or power, and it tells how many times the

other number (called the base) is multiplied times itself. If an exponent cannot be

seen, it equals 1. Ex: 56=5¢ 5050505 ¢ 5= 15,625; notice that the base, 5, was

multiplied times itself 6 times because the exponent was 6.

. Rule: a" ¢ a” = a™™ ; that is, when multiplying the same base, the new exponent
can be found quickly by adding the exponents of the bases that are multiplied.
Ex: (5)(5%) = 57 BH(T)TH(B3®) = 37)(75).

. Rule: a@"/a™ = a"™ ; that is, when dividing the same base, the new exponent can be
found quickly by subtracting the exponents of the bases that are divided. The new
base and exponent go either in the numerator or in the denominator, wherever
the highest exponent was located in the original problem.

Ex: (75/(7%) = 73 (3%)/(3%) = 1/(3%).

. Rule: a! = 1/a; and 1/a~! = a; that is, a negative exponent can be changed to a
positive exponent by moving the base to the other section of the fraction; numerator
goes to denominator or denominator goes to numerator.

Ex: 72 = 1/(7%); 1/(52) = 5% 3(2*) = 3/(2*); notice the 3 stayed in the numerator
because the invisible exponent is always positive 1.
. Rule: (a”)” = a™; that is, when there is a base with an exponent raised to another
exponent, then the short cut is to multiply the exponents.
Ex: (3z%)* = (-3)%(z?)* = 277"
ORDER OF OPERATIONS
When a problem has many operations, the order in which the operations are
completed will give different answers; so, there is an order of operations rules.

. Do the operations in the parentheses (or any enclosure symbols) first.

. Do any exponents or powers next.

. Do any multiplication and division, going left to right in the order they appear
(this means division is done before multiplication if it comes first in the problem).

. Do the addition and subtraction, going left to right in the order they appear (this

means subtraction is done before addition if it comes first in the problem).

Ex:4+2(3+7)=4+2(10)=4+20=24;40+-5°2+4+4=82+1=16+1=17.




OPERATIONS (continued

SCIENTIFIC NOTATION
A form of a decimal number where the decimal point is always behind exactly one
non-zero digit and the number is multiplied by a power of ten.
Ex: 4.87 x 10% 3.981 x 10
1. Itis a method for representing very large or very small numbers without writing a
lot of digits. Ex: 243,700,000,000,000 would be written as 2.437 x 10'4;.000000982

would be written as 9.82 x 10-7.

. A positive or zero exponent on the 10 means the number value is more than or equal
to one. A negative exponent on the 10 means the number value is less than one.
Ex: 5.29 x 107'°=.000000000529 and 5.29 x 10 = 529,000,000,000,000.

. Operations with very large or very small numbers can be completed using the
scientific notation form of the numbers, especially with calculators.

ALGEBRA CONCEPTS
DEFINITIONS

. A variable is a letter that represents a number.

2. A coefficient is a number that is multiplied by the variable. It is found in front of a
variable, but the multiplication sign is not written. If the coefficient is one, the one
is not written. Ex: 5n =5 x n; if n were 3, then 5n would equal 5 x 3 or 15.

. A term is a mathematical expression involving multiplication or division. Terms
are separated by an addition or subtraction sign. Ex: 7a is one term; 3k + 9 is two
terms; 4m? — 8m + 3 is three terms.

. Like (or similar) terms are terms that have the same variables and exponents, written
in any order. The coefficients (numbers in front) do not have to be the same.

Ex: 4m and 9m are like terms; S5a*c and —7a’c are like terms; 3r* and —9r2 are not
like terms because the exponents are not the same; 15z* and 8¢* are not like terms
because they do not have the same variables.

OPERATIONS & PROPERTIES

. Additionand Subtraction: Onlylike (orsimilar)termscanbeaddedorsubtracted. Once
itis determined that the terms are like terms, only the coefficients (numbers in front of
the terms) are added or subtracted. Ex: 3n+7n—11n=10n—11n=10n+(-11n)=-1n
or simply —n; 14k* + 5n — 10k* — n = 4k* + 4n.

. Multiplication: Any terms can be multiplied. They do not have to be like terms.
When multiplying terms, multiply the coefficients (numbers in front) and the
matching variables. Ex: (-3m?n)(5m*n) = —15m°n* remember, when multiplying,
make sure the bases are the same, then add exponents.

. Division: Any terms can be divided. They do not have to be like terms. Division
is usually written in fraction form. When dividing terms, divide or reduce the
coefficients (numbers in front) and the matching variables. Remember that, to divide
with exponents, you must subtract the exponents once you match the same bases.
Ex: (30a’c?)/(—6a‘c3d?) = (—5a%)/(cd®) because 30 divided by —6 is —5, 4 divided
by a* is @3, ¢ divided by ¢? is ¢, and there is no other variable d to divide by the d?,
so it remains the same.

. Commutative Property: a + b=>5 +a and a — b = a + (-b) = (-b) + a; therefore,
terms can be moved as long as you take the proper sign (negative or positive) with
the term. Ex: 4p? + 8p* = 8p® + 4p?; 14c — 3f = (-3f) + 14c.

. Associative Property: (e + b) +c=a+ (b +c)and (a—b)—c=a+ (-b + —c);
therefore, terms can be added in any order as-long as all subtraction is first changed
to addition. Ex: (55 — 8j) — 12j = 5§ + (-8 + —12j).

. Distributive Property: a(b + ¢) = ab + ac and a(b — ¢) = ab — ac; therefore, if the
terms inside the parentheses cannot be added or subtracted, multiply them BOTH
or ALL by the value located in front of the parentheses.

Ex: 3n(5n + 6) = 15n* + 18n; a*c(54* + 2ac — ¢*) = 5a‘c + 2a’c* — a*c3.

. Double Negative Property: —(—a) = a; therefore, if there is a negative of a negative,
it becomes positive, just like a negative number times a negative number equals a
positive number.

TRANSLATING

PUTTING WORDS INTO ALGEBRAIC STATEMENTS

There are several key words or phrases that often help in converting words into

algebraic statements.

. Addition: Plus; add; more than; increased by; sum; total. Ex: “4 more than a number”
becomes 4 + n; “a number increased by 3” becomes n + 3.

. Subtraction: Minus; subtract; decreased by; less than; difference. Ex: “6 less than a
number” becomes n# — 6. It cannot be written 6 — n, because the 6 is being taken away
from the number, not the other way around; “a number decreased by 5 becomes
n —5 and not 5 — n; always consider which value is being subtracted.

. Multiplication: Times; multiply; product; of (when used with a fraction); doubled,; tripled.
Ex: “?/; of a number” becomes (%3)n; “the product of 7 and a number” becomes 7n.

. Division: Divided by; divided into; quotient; a half (divide by 2); a third (divide by 3).
Ex: “A number divided by 2” becomes n/2; “the quotient of 8 and a number”
becomes 8/n.

. Inequality and equality symbols:

a. > comes from “is greater than” or “is more than” and not “more than,” which is
addition.

b. < comes from “is less than” and not “less than,” which is subtraction.

c. > comes from “is more than or equal to” or “is greater than or equal to.”

d. < comes from “is less than or equal to.”

e. # comes from “is not equal to.”

f.

. = comes from “is equal to” or “equals.”

GQlliEesigieny,

ALGEBRAIC EQUATIONS

1.

PROPERTIES
Addition/Subtraction Property of Equality: If @ = b, then @ + ¢ = b + ¢ and
a—c = b — c; that is, you can add or subtract any number or term to or from an
equation as long as you do it on both sides of the equal sign.

. Multiplication/Division Property of Equality: If @ = b, then ac = bc and

alc = blc (when ¢ # 0); that is, you can multiply or divide by any number or
term as long as you do it on both sides of the equal sign. Remember, do not
divide by zero because it is undefined.

. Symmetric Property: If @ = b, then b = a; that is, two sides of an equation can be

exchanged without changing any signs or terms in the equation.
Ex: 3n+7=8—2n becomes 8 —2n=3n+17.
SOLUTION METHODS
FIRST DEGREE, ONE VARIABLE

. Solving an equation means you are finding the one numerical value that makes the

equation true when it is put into the equation in place of the variable.

. Using inverse operations is the best method for first-degree equations. Using inverse

operations means you do the operation opposite to the one in the equation.

. One-step equations: Equations having only one operation (+, —, x, or +) with the

variable require only one inverse operation. If the equation has addition, then you
do subtraction; if subtraction, you do addition; if multiplication, you do division; if
division, you do multiplication.
Ex 1: n+7=-3« 7 is added to n, so,

n+7-7=-3 -7 « Subtract 7 from both sides

n =—-10 « giving the solution of —10

Ex 2: % =9 « ais divided by 3, so,

% *3=9°3 <« Multiply by 3 on both sides
a =27 « giving the solution of 27.

. Two-step equations:

a. Equations that have two operations connected to the variable require two
operations that are the opposites of the ones that are in the equation. It is much
easier to do addition or subtraction before doing multiplication or division.
This is the opposite of the order of operations because you are doing inverse or
opposite operations to solve the equations.

Ex 1: 3x +4=-8 « 4 was added, so,
3x +4—4=-8 4 « subtract 4 on both sides
3x = 3=-12 + 3 « 3 was multiplied, so divide by 3 on both sides
x = —4 « giving the solution of —4.
—~—17=23 « 7 was subtracted, so,

B _7+7=3+7« add 7 to both sides

Ex 2:

NI

% *2=10 2 < nis divided by 2, so multiply by 2 on both sides
n = 20 « giving the solution of 20.

b. If the equation has the variable on the right side of the equal sign, then it can be
solved, leaving the variable on the right side, or it can be turned around by simply
taking everything on each side of the equal sign and putting it on the opposite
side without changing any signs or terms in any way (symmetric property).

. More than two-step equations: Equations sometimes require simplifying each side

of the equation separately before beginning to do inverse operations.
Ex: 3(2n+1)+9=4n— 10 « distribute 3

6n +3 +9=4n—10 < add like terms

6n + 12 = 4n — 10 < now begin inverse operations

6n + 12 — 4n = 4n — 10 — 4n < subtract 4x on both sides

2n + 12 — 12 =-10 — 12 « subtract 12 on both sides

2n = 2 =-22 + 2 « divide by 2 on both sides

n =-11 « giving the solution of —11.

. Proportions: Equations in which both sides of the equal sign are fractions. The

cross-multiplication rule can be used to solve such equations.
The rule is that if% = %, then ad = be.

Ex 1: % = 7
5e 7 3 ° x « cross multiply
35 =3x + 3 « inverse operation, divide by 3
11 ; X « solution
g3
Ex2 5= G+2)

4(x +2) =53 « cross multiply

4x + 8 = 15 « distribute the 4

4x + 8 — 8 =15 — 8 « inverse operation; — 8

4x ~ 4 =17 + 4 < inverse operation; divide by 4
=1.75 « solution

! Graphmg solutions: Since equations have only one <.._§_.—+_|_4_+—|—|.>

solution, the graphs of their solutions are simply a -3 -2

solid dot on the number on the real number line. Ex: If you solved the equation
4k—7 = —15 and found the answer k = -2, then you would draw a real number line
and put a solid dot on the line above —2, such as above right.




ALGEBRAIC INEQUALITIES ‘ “ g

Algebraic inequalities are statements that do not have an equal sign but rather one . There are many ways to gr aph a linear equation.
of these symbols: >, <, >, <, or #. 1. Pick any number to be the value of the x variable. Put it into the equation for the x and

PROPERTIES then solve the equation for the . This gives one ordered pair (x, ), with the number you

1. Addition/Subtraction Property of Inequality: If @ > b, then a + ¢ > b + ¢ and picked followed by the number x | x+2p=4
a—c>b-c. Also,ifa<b,thena+c¢<b+canda—c<b-c. This means that youfpundwhenyou§olvedthe 0| 0+2y=—4 \]/(0'2?1 15)
you can add or subtract any number or term to or from both sides of the inequality. equatlox.m Youshouldppick at least y —_'-v 2 ™ 4 /(2 1)
. Multiplication/Division Property of Inequality: If a > b, then ac > bc and three d?fflerent vglues for x @d 1+2v—4

alc > blc only if ¢ is a positive number. If ¢ is a negative number, then a > b solve, giving 3 points on the. line. y :{_5

becomes ac < be or ale < b/c. (Notice that if 8 > 5 and you multiply each side [fthe 3 points don’t form a line, a 2+2y—4

by —2, then you get —16 >—10, which is false, but if you turn the symbol around, mistake has been made on at least y i d 1

getting —16 <—10, it becomes true again.) Caution: Turn the symbol around only one of the equation solutions.

when you multiply or divide by a negative number. Ex: The linear equation x + 2y = 4 can be put into a chart like the one above.
SOLUTION METHODS . Find the points where the line crosses the x-axis (called the x-intercept) and the

FIRST DEGREE, ONE VARIABLE y-axis.(called the y-intercept)A Sc_p=5
1. Solving inequalities is exactly the same as solving equations, as discussed on page 2, a. This can be done by putting 3.0-_y=5
with only one exception. The exception is when you multiply or divide by a negative a zero into the equation for y= XS
number, the inequality symbol turns around to keep the inequality true, so you will get thex variableand solving for
a true solution. The symbol does not turn around when you are adding or subtracting the y. This gives the point 3 3x-0 3 5
any terms or numbers or when you are multiplying or dividing by a positive number. where the line crosses the x = 3
Ex: 3(x+2)>-15 y-axis because all points on ﬁ (0,=5)
3x + 6 > —15 « distribute the 3 the y-axis have x numbers of zero.
3x +6 — 6>—15— 6 « inverse operation (— 6) . Next, put a zero into the equation for the y number and solve for the x. This gives
3x +3>-21 + 3 « inverse operation (= 3) the point where the line crosses the x-axis because all points on the x-axis have
x > —7 « solution y numbers of zero.
NOTE: The > symbol did NOT turn around because the division was by + 3, not — 21. Ex: The linear equation 3x —y =5 could be put into a chart like the one above.
. Graphing solutions: Inequalities have many solutions or answers, so the graphs of . Find one point on the line by:
the solutions look very different from the graphs of equations. i. Putting a number into the equation for the x and
a. Graphs of equations usually have only one solid dot, 4 o —+ solving for the y.
but the graphs of inequalities have either solid dots -8 ii. Next, use the slope of the line. The slope can be

with rays or open dots with rays. - ) found in the equation. Look at the coefficient
Ex: If the solution to an inequality is x > —7, the graph above is with an open dot (number in front) of the x variable, change the sign

because —7 does NOT make the inequality true, only numbers more than —7 do.
. The solid dot shows that the number is part «4 —t—t-
of the answer, but an open dot shows that the 1 2 3 4
number is not part of the answer but only a beginning point. Ex: If the solution
is n > 3, the graph above right shows a solid dot.

of this number and divide it by the coefficient of
the y variable. This is the slope of the line.

iii. Then, graph the point you found and count the slope from that point using
(rise)/(run). Ex: The linear equation 2x—y =7 goes through the point (3,-1).
The slope is —2/-1 because you change the sign of the number in front of
the x variable and divide it by the coefficient of the y variable, which is —1.
Graph these values as above right. The slope-intercept form, y = mx + b,

can also be used, where m is the slope and b is the y-intercept.
COORDINATE PLANE GRAPHING INEQUALITIES

POINTS On the coordinate plane, linear inequalities are line graphs with a shaded region
. The coordinate plane is a grid with an x-axis and a y-axis. included, either above or below the line.
2. Every point on a plane can be named using an ordered pair. 1. Graph the line (even if the inequality does not include the equal sign, you must
. An ordered pair is two numbers separated by a comma graph the corresponding equality).
and enclosed by parentheses (x, y). The first number is the origin . Pick a point above the line.
x number and the second number is the y number. B(4,-3) (8¢ . Put the number values for x and for y into the inequality to see if they make the
Ex: (3, -5), where x =3 and y = -5. : 4 inequality true.
. The point where the x-axis and the y-axis intersect or cross is called the origin and . If the point makes the inequality true, shade that side of the line.
has the ordered pair (0, 0). . If the point makes the inequality false, shade the other side of the line.
. The x number in the ordered pair tells you how far to go to the right (if positive) or . The actual line is drawn as a solid line if the inequality includes the equal sign.
to the left (if negative) from the origin (0, 0). . The actual line is drawn as a dashed line if the inequality
. The y number in the ordered pair tells you how far to go up (if positive) or down (if does not include the equal sign. Ex: Graph x +y < 2.
negative), either from the origin or from the last location found by using the x number.
LINES & EQUATIONS x+y=2 |y Test (0, 0) in
. The coordinate plane and ordered pairs are used to name all of the points on a plane. 0+y=2 | 2 x+ty<2
. When the points form a line, a special equation can be written to represent all of y=2 0+0<2
the points on the line. x+0=2 1|0 is true, so shade that
. Since points are named using ordered pairs with x numbers and y numbers in them, x=2 side of the line.
?r?ltlﬁ::r?:.ls]; ())Kf:' I;r;ei, ;illg(;i;ieii eg;uitfrisz,;ifi vgl.-ltten with the variables x and/or y | FINDIN G LINEAR E Qu AT! ONS
. Lines that cross both the x-axis and the y-axis have equations that contain both the - Some linear equations can bf.: foun.d by observing the relationship between the.x numbers
variables x and y. and the y numbers. Ex: A line with the points (3', 2), (5, 4), (-2, -3), and (-5, —6) has
. Lines that cross the x-axis and do not cross the y-axis have equations that contain the equation y =x — 1, because every y number is one less than the x number.
only the variable x and not the variable y. . Some linear equations require methods other than simple observation, such as the
. Lines that cross the y-axis and do not cross the x-axis have equations that contain slope-intercept form of a linear equation (see #4 below).
only the variable y and not the variable x. . The standard form of linear equations is ax + by = ¢, where a, b, and c are integers.
SLOPE OF A LINE . The slope-intercept form of a linear equation is y = mx + b, where the m represents
. Every line has a slope, except vertical lines (have no slope). the slope and the b represents the y-intercept of the line. One way to.ﬁnd the equation
The slope can be thought of as a kind of slant to the line. of a line is to find the y-intercept (where the line crosses the. y-axis) and the slope,
. Slope is found by comparing the positions of any two : then put them into the slope-intercept form of a linear equation.
points on the line. . Find the y-intercept, then use it to replace the b in y = mx + b.
. Slope is (1 — y2)/(x1 — x2). It is also described as the . Next, find the slope of the line; use the slope to replace
(rise)/(run) or (the change in y)/(the change in x). Ex: 1.2 the m in y = mx + b.
On the graph at right, the slope of line “/” can be found using the formula: . The resultis the equation of the line with the number values
slope = %‘%:‘= 0_2(_? =_L3=— % or slope = %=%=%=—%~ in place of the m and the b in the form y = mx + b.

Notice that the values from the same point are aligned vertically, and the formula CEx:b=2and m =_75, The equation: y=— % x+2.
Y~

Xy = Or, in standard form: 5x + 2y = 4.

M1 also works.
X
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GEOMETRY

Circles are points in a plane that are all equidistant (same distance) from the

1;

. Circumference is the distance around a circle. The

. Radii (plural of radius) are line segments with endpoints
in the center of the circle and a point on the circle. They
are half the length of the diameter of the same circle or of Diamee

. Area=rmr2

PLANE GEOMETRY

Plane geometry refers to geometry of flat surfaces (planes).

Lines are always straight and continue forever in two opposite directions.

Points are always named using capital letters.

Lines are named using any two points on the line. A line with an arrow on each

end is drawn on top of the two capital letters that name the points, like RS.

Definitions

a. A line segment is two points on a line (the endpoints) and all of the points
between them. The notation for a line segment is the two endpoints (in
capital letters) with a bar over them. Eé: Line segment PQ, written PQ,

is shaded in blue on the line 4—2—0—».

b. A midpoint is the point in the center of a line segment. It separates a line
segment into two equal parts.

c. A ray is one point on a line (the endpoint) and all of the points on the line
continuing on from the endpoint and going in one direction forever. The
notation for a ray is the endpoint followed by any other point on the ray, with
aray pointing always to the right, drawn on top of the two capital letters.
Ex: Ray AB, written AB, is shaded in blue on the line AB.

B A
—e——— -

d. Intersecting lines cross or touch in exactly one point. They are always
coplanar (in the same plane).

e. Perpendicular lines intersect or cross, forming 90-degree angles at the
point of intersection.

f. Parallel lines go in the same direction and never touch. They are always
coplanar (in the same plane).

g. Skew lines go in different directions and never touch; as a result, they are
not coplanar (not in the same plane).

h. An angle is the union of two rays with a common endpoint. The common
endpoint of the two rays becomes the vertex of the angle. The two rays
become the sides of the angle. Angles are measured with protractors and
in degrees.

i. Acute angles have measures less than 90 degrees.
ii. Right angles have measures that equal 90 degrees.
iii. Obtuse angles have measures greater than 90, but less than 180
degrees.
iv. Straight angles have measures equal to 180 degrees.

i. Complementary angles are two angles whose measures total 90 degrees.

j. Supplementary angles are two angles whose measures total 180 degrees.

k. Adjacent angles are angles that share a common
vertex and one common side with no common
interior points (points in the region located between
the two sides of an angle). Ex: £ 4BC and XCBD ,
are adjacent angles because they share BC and no
interior points. £ ABD and £ CBD are not adjacent angles because £CBD
has side BC inside £ ABD. NOTE: The symbol £ means angle and the
vertex must be the point written in the middle.

. Vertical angles are angles that have the same
vertex and whose sides form lines. Ex: £ KMN and
&£ RMP are vertical angles. £ KMR and £ NMP are
also vertical angles.

m. Corresponding angles of three intersecting lines
are two angles with one angle having its vertex
and one side on the side of the other angle. The
other two sides of both angles go on the same D E
side of the first sides. EX: £ ABC and £ BDE are
corresponding angles.

n. Alternate interior angles are two angles that have
one side of each angle overlapping and forming W N
a line while the other sides of the angles go in
opposite directions from different vertices (plural P Q
of vertex). Ex: X MNP and X NPQ are alternate
interior angles.

NOTE: If corresponding angles are = or alternating interior angles are =,
then two of the lines are parallel.

CIRCLES

center point. The center point is not part of the circle.
Chords are line segments with endpoints on a circle.
Diameters are chords that go through the center of the circle.

congruent circles.

formula is C = nd.

The Pythagorean Theorem can be used to find the length of one side of any
right triangle when given the length of the other two sides. It is usually written as
a*+ b* = ¢2, where a and b are the lengths of the two legs and ¢ is the length of the
hypotenuse. Ex:

Trigonometric (trig) functions of an angle can be used to find the measures of

POLYGONS

1. Polygons are closed plane figures whose sides Regular
are line segments joined at the endpoints. FElge Polygon
2. Regular polygons have all angles equal in

degrees and all sides equal in length. This is not true if the polygon is not a

regular polygon.

3. Spleclal Polygons: Triangles are 3-sided T L
polygoens. . . Right | one 90° angle
a. The sum of the angles of a triangle is Obtuse | one angle > 90°

180°. Acute | all angles < 90°
b. The sum of the lengths of any 2 sides of BY SIDES
a triangle is greater than the length of Saslene || moisides egial
5 . Isosceles | 2 or more sides equal
the third side. i .
) - . quilateral | all sides equal
c. Triangles can be classified in two ways,

by their angles and by their side lengths.
THE PYTHAGOREAN THEOREM

To find length of leg “a”
at+br=c?
a> + (5= (7%
a?+25=49
a*=49-25
a=-24
a=4.899

TRIG FUNCTIONS

the angles and the lengths of the sides of right triangles.
1. There are 6 trig functions that are ratios, but only 3 will be discussed here.

a. sine of an angle = sin 4 = %
. adjacent leg
b. cosine of an angle = cos 4 = W
opposite leg

c. tangent of an angle = tan 4 =

2. Some things to note:

a. The A represents an acute angle in the right triangle.

b. The leg of the right triangle is considered either the opposite leg or the
adjacent leg changes, depending on which of the acute angles of the right
triangle is being evaluated in the trig function.

c. The opposite leg of a right triangle is the leg that does mot touch the
vertex of the angle named in the trig function.

d. The adjacent leg of a right triangle is the leg that does touch the vertex of
the angle named in the trig function.

e. Ex: When evaluating the trig functions for angle 4 in
this right triangle, leg @ is the opposite leg for angle A4
because it does not touch point 4; however, leg b is the
adjacent leg for angle 4 because it does touch point 4.
The hypotenuse is side ¢. In the same right triangle, leg b co
is the opposite leg for angle B because it does not touch point B; however,
leg a is the adjacent leg for angle B because it does touch point B.

f. NOTICE: The opposite leg for angle A is also the adjacent leg for angle
B, and the adjacent leg for angle A is also the opposite leg for angle B.

3. Since trig functions are ratios (fractions), they are often converted to decimal
numbers.

4. Using the trig function decimal number values to find or use angle measures
requires either a trig function chart or a calculator with trig function options.
Ex: Using a chart or a calculator to find the sin 30° gives the decimal number
.500. Using a chart or a calculator to find the angle, K, that has tan K = 1.483
gives an angle measure of 56°.

5. Triangle Trig Applications:

There are 2 basic ways in which trig functions are used with triangles:

To find angle measures and to find side lengths.
a. Finding acute angle measures
i. To find the 2 acute angle measures when given 2 sides of a right
triangle, it is easiest to find the length of the third side first.

adjacent leg

A

B

Ex: In the right triangle A E A E=a
(at right), if you know the @ + (8)2 = (10)
length of any two sides, |8 &+ 64 =100
then you may use the 10 =36
Pythagorean Theorem ¢l _a B a=36
(leg? + leg? = hypotenuse?) =%
to find the length of the third side.

ii. Once the three side lengths are found (not necessary, but it is easier),
use the trig functions to find the degree measure of one acute angle.



GEOMETRY

P S

Circles are points in a plane that are all equidistant (same distance) from the

. Plane geometry refers to geometry of flat surfaces (planes).

. Lines are always straight and continue forever in two opposite directions.

. Points are always named using capital letters.

. Lines are named using any two points on the line. A line with an arrow on each

. Definitions

. Chords are line segments with endpoints on a circle.
. Diameters are chords that go through the center of the circle.
. Radii (plural of radius) are line segments with endpoints

PLANE GEOMETRY

end is drawn on top of the two capital letters that name the points, like RS.

a. A line segment is two points on a line (the endpoints) and all of the points
between them. The notation for a line segment is the two endpoints (in
capital letters) with a bar over tl;em. E<§: Line segment PQ, written PQ,

is shaded in blue on the line «=—@=———0—>.

b. A midpoint is the point in the center of a line segment. It separates a line
segment into two equal parts.

c. A ray is one point on a line (the endpoint) and all of the points on the line
continuing on from the endpoint and going in one direction forever. The
notation for a ray is the endpoint followed by any other point on the ray, with
a ray pointing always to the right, drawn on top of the two capital letters.
Ex: Ray AB, written AB, is shaded in blue on the line AB.

B A
——————

d. Intersecting lines cross or touch in exactly one point. They are always
coplanar (in the same plane).

e. Perpendicular lines intersect or cross, forming 90-degree angles at the
point of intersection.

f. Parallel lines go in the same direction and never touch. They are always
coplanar (in the same plane).

g. Skew lines go in different directions and never touch; as a result, they are
not coplanar (not in the same plane).

h. An angle is the union of two rays with a common endpoint. The common
endpoint of the two rays becomes the vertex of the angle. The two rays
become the sides of the angle. Angles are measured with protractors and

in degrees.
iii. Obtuse angles have measures greater than 90, but less than 180
degrees.
j. Supplementary angles are two angles whose measures total 180 degrees.
k. Adjacent angles are angles that share a common
A
C
the two sides of an angle). Ex: XABC and £CBD g 2
are adjacent angles because they share BC and no
vertex must be the point written in the middle.
. Vertical angles are angles that have the same
also vertical angles.
m. Corresponding angles of three intersecting lines i
B C
other two sides of both angles go on the same D E
side of the first sides. EX: X ABC and £ BDE are
one side of each angle overlapping and forming N
a line while the other sides of the angles go in
P Q
interior angles.
NOTE: If corresponding angles are = or alternating interior angles are =,

i. Acute angles have measures less than 90 degrees.
ii. Right angles have measures that equal 90 degrees.
iv. Straight angles have measures equal to 180 degrees.
i. Complementary angles are two angles whose measures total 90 degrees.
vertex and one common side with no common
interior points (points in the region located between
interior points. £ ABD and £CBD are not adjacent angles because £ CBD
has side BC inside £ ABD. NOTE: The symbol £ means angle and the
vertex and whose sides form lines. Ex: £ KMN and
&£ RMP are vertical angles. £ KMR and X NMP are
are two angles with one angle having its vertex
and one side on the side of the other angle. The
corresponding angles.
n. Alternate interior angles are two angles that have
opposite directions from different vertices (plural
of vertex). Ex: X MNP and X NPQ are alternate
then two of the lines are parallel.
CIRCLES

center point. The center point is not part of the circle.

in the center of the circle and a point on the circle. They
are half the length of the diameter of the same circle or of
congruent circles.

Circumference is the distance around a circle. The
formula is C = nd.

Area = mr.

The Pythagorean Theorem can be used to find the length of one side of any
right triangle when given the length of the other two sides. It is usually written as
a*+ b = 2, where a and b are the lengths of the two legs and ¢ is the length of the
hypotenuse. Ex:

Trigonometric (trig) functions of an angle can be used to find the measures of

POLYGONS
1. Polygons are closed plane figures whose sides
are line segments joined at the endpoints.

Regular
Polygon Polygon
2. Regular polygons have all angles equal in

degrees and all sides equal in length. This is not true if the polygon is not a

regular polygon.
3. Special Polygons: Triangles are 3-sided T
polygons. Right | one 90° angle
a. The sum of the angles of a triangle is Obtuse | one angle > 90°
180°. Acute | all angles < 90°
BY SIDES

b. The sum of the lengths of any 2 sides of
a triangle is greater than the length of
the third side.

c. Triangles can be classified in two ways,
by their angles and by their side lengths.

THE PYTHAGOREAN THEOREM

no sides equal
2 or more sides equal
all sides equal

Scalene
Isosceles
Equilateral

To find length of leg “a”
aZ + bZ = cl
a?+ (5= (77
a?+25=49
a*=49-25
a=-24
a=4.899

TRIG FUNCTIONS

the angles and the lengths of the sides of right triangles.
1. There are 6 trig functions that are ratios, but only 3 will be discussed here.

. _ . oppositeleg

a. sine of an angle = sin 4 = —_——hypotenuse
" — o adjacent leg
. cosine ol an angle = cos = _—_hypotenuse

opposite leg

c. tangent of an angle = tan 4 = W

2. Some things to note:

a. The A represents an acute angle in the right triangle.

b. The leg of the right triangle is considered either the opposite leg or the
adjacent leg changes, depending on which of the acute angles of the right
triangle is being evaluated in the trig function.

c. The opposite leg of a right triangle is the leg that does not touch the
vertex of the angle named in the trig function.

d. The adjacent leg of a right triangle is the leg that does touch the vertex of
the angle named in the trig function.

e. Ex: When evaluating the trig functions for angle A4 in
this right triangle, leg a is the opposite leg for angle 4
because it does not touch point A; however, leg b is the
adjacent leg for angle 4 because it does touch point 4.
The hypotenuse is side ¢. In the same right triangle, leg b co
is the opposite leg for angle B because it does not touch point B; however,
leg a is the adjacent leg for angle B because it does touch point B.

f. NOTICE: The opposite leg for angle A is also the adjacent leg for angle
B, and the adjacent leg for angle A is also the opposite leg for angle B.

3. Since trig functions are ratios (fractions), they are often converted to decimal
numbers.

4. Using the trig function decimal number values to find or use angle measures
requires either a trig function chart or a calculator with trig function options.
Ex: Using a chart or a calculator to find the sin 30° gives the decimal number
.500. Using a chart or a calculator to find the angle, K, that has tan K = 1.483
gives an angle measure of 56°.

5. Triangle Trig Applications:

There are 2 basic ways in which trig functions are used with triangles:

To find angle measures and to find side lengths.
a. Finding acute angle measures
i. To find the 2 acute angle measures when given 2 sides of a right
triangle, it is easiest to find the length of the third side first.

A

B

Ex: In the right triangle A -
(at right), if you know the @ + (8) = (10)
length of any two sides, 8 a2+ 64 =100
then you may use the 10 =36
Pythagorean Theorem ¢y a B a=<3%
(leg? + leg? = hypotenuse?) =6

to find the length of the third side.
ii. Once the three side lengths are found (not necessary, but it is easier),
use the trig functions to find the degree measure of one acute angle.




OPERATIONS (continued GUIGRESIHUCILY
SCIENTIFIC NOTATION ALGEBRAIC EQUATIONS ALGEBRAIC INEQUALITIES GRAPHING LINES
A form of a decimal number where the decimal point is always behind exactly one Th ¢ kol )
non-zero digit and the number is multiplied by a power of ten. PROPERTIES Algebraic inequalities are statements that do not have an equal sign but rather one i T . e eb‘" ehmat:y w‘;—}’;l 0'gTap bla 1}:1ea.r .eqm:hlon. e i
Ex: 4.87 x 10% 3.981 x 10, 1. Addition/Subtraction Property of Equality: If = b, then @ + ¢ = b + ¢ and of these symbols: >, <, >, <, or #. : k:° a“ly “‘Lm e etf ega ”3‘1’1 X VREERS, SN M a5 e eq“a‘ll"ﬁ il ;““
1. Itis a method for representing very large or very small numbers without writing a a — ¢ = b — c; that is, you can add or subtract any number or term to or from an PROPERTIES ; eE S:; }el; < ec(;uta’tlorlll S, Thes glves e o loadipaie . ), wils e o you
lot of digits. Ex: 243,700,000,000,000 would be written as 2.437 x 10'¢;.000000982 equation as long as you do it on both sides of the equal sign. 1. Addition/Subtraction Property of Inequality: If a > b, then a + ¢ > b + ¢ and pie f;_ o ov;;e g lnumlt)her x | x+2p=4 0 2)
WOUld_ tfe written as 9.82 x 1077. J 2. Multiplication/Division Property of Equality: If @ = b, then ac = bc and a—c>b—c. Also,ifa<b,thena+c<b+cand a—c<b-c. This means that you and WS ORI vl e 0 | 0+2y-4 (1,18)
. A positive or zero exponent on the 10 means the number value is more than or equal alc = blc (when ¢ # 0); that is, you can multiply or divide by any number or h you can add or subtract any number or term to or from both sides of the inequality. equation. Youshould pick atleast y=2 \ /(2 1)
to c.me. A negag(\)le_ exponent on the 10dmeans the nﬁrrlber value is less than one. term as long as you do it on both sides of the equal sign. Remember, do not . Multiplication/Division Property of Inequality: If a > b, then ac > bc and three d}ff‘erent Va\'lues for x ?nd T 1+2-4
e iy . posne e 1114 e s en a0 e g pomsneine | 1|18
: i . = =g i i ; = < i i i i e 3 points don’t form a line, a
scientific notation form of the numbers, especially with calculators. 3. Sy P.roperty. Iffz B the.n b= et 15, two 51des. ol wa apeatien oe s S o (N(?tlc? S >~5 ok e i i < istake has b di pheaet | 2 | 2% =4
exchanged without changing any signs or terms in the equation. by -2, then you get —16 >—10, which is false, but if you turn the symbol around, o BEfRSeNoSh Sy ne y=1
Ex:3n+7=8—2nbecomes 8 —2n=3n+17. getting —16 <—10, it becomes true again.) Caution: Turn the symbol around only one of the equation solutions.
hen you multiply or divide by a negative number. Ex: The linear equation x + 2y = 4 can be put into a chart like the one above.
SOLUTION METHODS s e = S . : : . ;
ALGEBRA CONCEPTS FIRST DEGREE, ONE VARIABLE SOLUTION METHODS . Fmd' the plfltrilttshwhe.retthe 111:6 crosses the x-axis (called the x-mtercept) and th
’ : ; ; -axis -inte; :
DEFINITIONS 1. Solving an equation means you are finding the one numerical value that makes the Nons ) .FI.RST DEGREE, ONE YAHIAPLE : y a);}h.(ca eb de y “,:, rcetE ) x| x—p=35 |y
. ; squation ftue when it i pit yito the conationtin place of thie variable 1. Solving inequalities is exactly the same as solving equations, as discussed on page 2, 4. Siscan be done Ry PWINE N o 18e0—3 55
- A variable is a letter that represents a number. ) ) ) 2 L’T:l o i P s o qh dfor fi ¥ d SN with only one exception. The exception is when you multiply or divide by a negative a zero into the equation for y= f5
. A coefficient is a number that is multiplied by the variable. It is found in front of a - Al INVeBCopes 10‘: 'Sh e best method 1or Hirst- hegree equations. Using inverse number, the inequality symbol turns around to keep the inequality true, so you will get thex variable and solving for
. . . . . . . . . t t - ; 2 5 = : 2 L . = A -
e b i oty e et et o e e | || Tt e it | s g eyt 185
s Bof wEden. Lx: 5w = 2 & Wl wam 5, (el S WOk oqel 5 x 2t 19, - me-siep equ F Bqua GOy IR i e any terms or numbers or when you are multiplying or dividing by a positive number. where the line crosses the x= 1'3‘
. A term is a mathematical expression involving multiplication or division. Terms variable require only one inverse operation. If the equation has addition, then you Ex: 3(x+2)>-15 y-axis because all points on
are separated by an addition or subtraction sign. Ex: 7a is one term; 3k + 9 is two do subtraction; if subtraction, you do addition; if multiplication, you do division; if : I+ 6> 15 « distribute the 3 th isih b £
terms; 4m* — 8m + 3 is three terms. division, you do multiplication. = e e . S ARIS Ve X NMMLELS Of 2610
. Like (or similar) terms are terms that have the same variables and exponents, written Bk o+ T=8+ Tinakiding 3x + 6—-6> _.15 - 6.<— inverse opf:ratlgn (-6) . Next, Put a zero into Fhe equation for the y number and solye for the x. Thl.S gives
in any order. The coefficients (numbers in front) do not have to be the same. .t T =V Subsmet 7 o hel sides 3x>f ; = —211 At .3 « inverse operation (+ 3) the po;)nt whfere the line crosses the x-axis because all points on the x-axis have
: : L5 7 ; . 3 o =4 ; x > -7 « solution numbers of zero.
Ex: 4m and 9m are like terms; 5a’c and —7a’c are like terms; 3> and —9r* are not n=—10 < giving the solution of —10 RS She cetsdl &l R S i ——— e y ) Lo . B ) i
like terms because the exponents are not the same; 15z and 8¢* are not like terms a SEE + 1he = symbol di around because the division was by + 3, no . Ex: The linear equation 3x —y =5 could be put into a chart like the one above.
because they do not have the same variables. Ex 2: 3= 9 < a is divided by 3, so, . Graphing solutions: Inequalities have many solutions or answers, so the graphs of . Find one point on the line by: v
OPERATIONS & PROPERTIES % «3 =93 Multiply by 3 on both sides the SOIUtLO“SflOOk very dlffeﬁmt from the graphs 70f €quations. i. Putti.ng a number into the equation for the x and
. Additionand Subtraction: Onlylike (orsimilar)termscanbeaddedorsubtracted. Once =127 « giving the solution of 27. a. Graphs of equations usually have only one solid dot, solving for the y. (3,-1)
itis determined that the terms are like terms, only the coefficients (numbers in front of 4. Two-step equations: bgt;he graphs of glequal.l‘ﬁes have either solid dots 8 7 6 -5 ii. Next, use the slope of the line. The slope can be /4
. - = = = L] =_ . 4 . . X . with rays or open dots with rays. 3 ; i e
gll_estﬁnrrrr)lls; il;jafj;;i :‘_)r ss:t:trfg;‘ezd;ix;ar;‘ :— 1114 nl 1n=10n-11n=10n+(-11n)=-1n s. Equetions fhat have two apssstions comsected 1 il vesiable Tequite twe T Ift}[;e solul‘:ion e inequa}l/ity 2 e e s i found in the equation. Loqk at the coefﬁc1.ent ‘ rise = -2
Multipli ti7 : Any t b Itipli d.Th do not have to be like t operations that are the opposites of the ones that are in the equation. It is much because —7 does NOT make the inequali t;ue only numbers more than —7 do. (number S oftl.le.x vgnable, e the . LTS
. Multiplication: Any terms can be multiplied. They do not have to be like terms. . o . . e e i quality true, only J of this number and divide it by the coefficient of
When multiplying terms, multiply the coefficients (numbers in front) and the easier‘to do addition or subtraction before doing multlphcanop or division. . The solid dot shows that the number is part «f——t—@—F——+—> tiie y variable. This is the slope of the line
matching variables. Ex: (—3m?n)(5m*n) = —15m°n?; remember, when multiplying, This is the opposite of the order of operations because you are doing inverse or of the answer, but an open dot shows thatthe 1 2 3 4 5 i Then h tix it Found and .tth T B ———
e e 45 balis e canations, ; . i . . . . , graph the point you found and count the slope from that point using
make sure the bases are the same, then add exponents. opposite op q number is not part of the answer but only a beginning point. Ex: If the solution : : : : = : L
Sn i ; ey 1 = : : . (rise)/(run). Ex: The linear equation 2x —y =7 goes through the point (3,—1).
. Division: Any terms can be divided. They do not have to be like terms. Division Ex 1: 3x +4 =-8 < 4 was added, so, is n > 3, the graph above right shows a solid dot. YR 5 :
: 4 : . o o - . The slope is —2/—1 because you change the sign of the number in front of
is usually written in fraction form. When dividing terms, divide or reduce the 3x+4 - 4=-8 — 4 « subtract 4 on both sides th bl andidivide tl o i fhicient of th ible whichis -1
coefficients (numbers in front) and the matching variables. Remember that, to divide 3x + 3 =-12 + 3 « 3 was multiplied, so divide by 3 on both sides St wan Ao o Cavige b oy e Icon IO TG e pvania o w_1c ISt
with exponents, you must subtract the exponents once you match the same bases. X =—4 « giving the solution of —4. Cogh Sicws walion aboYe . e slope.-mterce_pt o, g = + 8,
Ex: (30a7c2)/(—6a‘c*d?) = (—5a*)/(cd?) because 30 divided by —6 is -5, a” divided Ex2: M _7=3 7 was subtracted. so COORDINATE PLANE oam s b::i;:‘:;;’g‘slﬁe;gﬁ ;‘;‘_jll_’r‘lsé’z Fimnorap
by a* is @*, ¢* divided by ¢? is ¢, and there is no other variable d to divide by the d2, 2 ko
so it remains the same. % —7+7=3+7+« add 7 to both sides POINTS On the coordinate plane, linear inequalities are line graphs with a shaded region
. Commutative Property: a+b=>5b+aand a—b = a + (-b) = (-b) + a; therefore, Boy— 1o 5 B : : . The coordinate plane is a grid with an x-axis and a y-axis. included, either above or below the line.
terms can be moved as long as you take the proper sign (negative or positive) with 2 =1 ) 2 SR d1v1'ded by %, oo soaiGiply by &-ombio il 2. Every point on a plane can be named using an ordered pair. 1. Graph the line (even if the inequality does not include the equal sign, you must
the term. Ex: 4p? + 8p* = 8p® + 4p?; 14¢ — 3f = (=3f) + 14c. n =20 « giving the solution of 20. _ _ . An ordered pair is two numbers separated by a comma graph the corresponding equality).
- Associative Property: (¢ + b) + ¢ =a+(b+c)and (a—b)-c=a+(-b+-0); b. If the equation has the variable on the right side of the equal sign, then it can be and enclosed by parentheses (x, y). The first number is the origin . Pick a point above the line.
theref(.)r.e, terms can be added in any order as long as all subtraction is first changed solved, leaving the variable on the right side, or it can be turned around by simply x number and the second number is the y number. B(-4,-3) (0.9) . Put the number values for x and for y into the inequality to see if they make the
to' ad(?mor.L Ex: (55— 8) — 12j = 5j + (-8 +—12j). i taking everything on each side of the equal sign and putting it on the opposite Ex: (3, -5), where x =3 and y = -5. . y inequality true.
. D‘St"ﬂ_’“?W Property: a(b +¢) = ab + ac and a(b — c) = ab - ac; therefore, if the side without changing any signs or terms in any way (Ssymmetric property). . The point where the x-axis and the y-axis intersect or cross is called the origin and . If the point makes the inequality true, shade that side of the line.
terms inside the parentheses cannot be added or subtracted, multiply them BOTH 5. More than two-step equations: Equations sometimes require simplifying each side has the ordered pair (0, 0). . If the point makes the inequality false, shade the other side of the line.
or ALL by the value located in front of the parentheses. of the equation separately before beginning to do inverse operations. . The x number in the ordered pair tells you how far to go to the right (if positive) or . The actual line is drawn as a solid line if the inequality includes the equal sign.
Ex: 3n(5n + 6) = 15n* + 18n; a’c(5a* + 2ac — ¢*) = 5a‘c + 2a°c* — a*c? i i o ;
D - ble Negative P o )= a; therefore, if there i tiveiot i Ex: 3(2n+1)+9=4n—10 « distribute 3 to the left (if negative) from the origin (0, 0). ) - ) . The actual line is drawn as a dashed line if the inequality
"% ‘t))“ e [Nega \;e r?P?’fY}(- —(=4 tt'l, ere gre’tl' ere 1s anzga 1ve Oba nega llVe, Grt 3 9=l — 1 wdd like tetme . The y number in the ordered pair tells you how far to go up (if positive) or down (if does not include the equal sign. Ex: Graph x +y < 2.
1 os?tCiSianreusl rrr)lcgselrlve, Just like a negative number times a negative number equals a 6n+12 = 4n — 10 < now begin inverse operations negative), either from the origin or from the last location found by using the x number. -
. . 6+ 12— 4n = 4n — 10 - 4n < subiract 41 on both sides LINES & EQUATIONS o B e
2m+ 12 — 12 = —10 — 12 « subtract 12 on both sides . The coordinate plane and ordered pairs are used to name all of the points on a plane. 0+y ; 2 |2 z +z 5 i
. : : - - A Ll
2n+2=-22 + 2 « divide by 2 on both sides . When .the points fonn a line, a special equation can be written to represent all of ¥y ) ©,0)
TRANSLATIN G n =—-11 « giving the solution of —11. tsh.e D ?n e B o detedinai ith b d bers inith * ; 9 ; o ° tsri‘:iz’ cit? ti]eaﬁic:hat
I e : : . . . Since points are named using ordered pairs with x numbers and y numbers in them, = .
PUTTING WORDS INTO ALGEBRAIC STATEMENTS 6. Proportlm.ls.. Equatlons in which both sides of the equjcxl sign are fractions. The omabions. of lises. callod Tinenr oaubions: ase welies will e variible by
Itiplication rule can be used to solve such equat 4 b q 1 - e
There are several key words or phrases that often help in converting words into cross-IMitplication vy e G be Usedto SoLVE SUCT CqUATIONS. in them. Ex: 2x +y=5,p=x— 6;x=-2; y = 5. ) FINDING LINEAR .EQUAT'ION.S
» alggbraic statements. The rule is that if z rL then ad = bc. . Lines that cross both the x-axis and the y-axis have equations that contain both the . Some linear equations can b<? founfi by obselrvmgthe relationship between thexnumbers
. Addition: Plus; add; more than; increased by; sum; total. Ex: “4 more than anumber” Ex1: % =3 variables x and y. and the y numbers. Ex: A line with the points (3, 2), (5, 4), (-2, -3), and (-5, —6) has
becomes 4 *+ n; “a number increased by 3” becomes # + 3. B 5.7 Z §e.35 4 ouses sl . Lines that cross the x-axis and do not cross the y-axis have equations that contain the equation y = x — 1, because every y number is one less than the x number.
- Subtraction: Minus; subtract; decreased by; less than; difference. Ex: “6 less than a L o e < : o only the variable x and not the variable y. . Some linear equations require methods other than simple observation, such as the
ber” b be wri is bei 35 + 3 =3x + 3 « inverse operation, divide by 3 y ¥ ; \ :
gum eg ecogles n—6. It cannot be written ‘?: n, because the 6 is being t,z}ken away 2 . . . Lines that cross the y-axis and do not cross the x-axis have equations that contain slope-intercept form of a linear equation (see #4 below).
om the number, not the other way around; “a number decreased by 5” becomes 113 =X < solution only the variable y and not the variable x. . The standard form of linear equations is ax + by = ¢, where a, b, and c are integers.
n -5 and not 5 — n; always consider which value is being subtracted. 4 3 SLOPE OF A LINE The slope-intercept form of a linear equation is y = mx + b, where the m represents
. Multiplication: Times; multiply; product; of (whenused with a fraction); doubled; tripled. Ex2: —= . S ; Y s ? 3
Ex: “%; of a number” becomes (¥s)m; “the product of 7 and a number” becomes 7r. 5 (x+2) ] . Every line has a slope, except vertical lines (have no slope). the slf)pe .and the b repres_ents the y-intercept of the line. One way to'ﬁnd the equation
. Division: Divided by; divided into; quotient; a half (divide by 2); a third (divide by 3). 4(x+2)=53 = cross multiply The slope can be thought of as a kind of slant to the line. of a line is to f}nd the y-mter.cept (where the llne'crosses the_ y-axis) and the slope,
Ex: “A number divided by 2” becomes m/2; “the quotient of 8 and a number” 4x + 8 = 15 « distribute the 4 . Slope is found by comparing the positions of any two then put them into the slope-intercept form of a linear equation.
becomes 8/n. 4x+8-8=15- 8 « inverse operatif)n.; -8 points on the line. . Find the y-intercept, then use it to replace the b in y = mx + b.
. Inequality and equality symbols: 4x =4 =17+ 4 « inverse operation; divide by 4 . Slope is (1 — y2)/(x1 — x2). It is also described as the . Next, find the slope of the line; use the slope to replace
a. >comes from “is greater than” or “is more than” and not “more than,” which is x =1.75 « solution (rise)/(run) or (the change in y)/(the change in x). Ex: (1,-2) the m in y = mx + b
addition. 7. Graphing solutions: Since equations have only one <-f—-|—‘—|—’-—f—f—|—+> On the graph at right. the slope of line “Z” can be found using the formula: . . . ’
- < comes from “is less than” and not “less than,” which is subtraction. solution, the graphs of their solutions are simply a -3 -2 e ylgr ;z 05(_’2) ~ zp 2 ll _ e _ upgz 2 2 . The resultis the equation qule line with thi number values
- = comes from ot than or equal to” or “is greater than or equal to.” solid dot on the number on the real number line. Ex: If you solved the equation BEE == g 8 30 YT hin over=3 3 5 in place of the m and the b in the form y = mx + b.
. i ggrm“z: ggg “;: ::’;tset;‘s:l‘i; iqual to. 4k—7 = 15 and found the answer k = —2, then you would draw a real number line T}I}otlc; that the values from the same point are aligned vertically, and the formula . Ex:b=2and m =_TS. The equation: y=— %x+2,
2 : ; i i ~ ight. 2 -1 .
. =comes from “is equal to” or “equals.” S 0 AP S A IR <, R X, =X WG WOR. Or, in standard form: 5x + 2y = 4.




