AR-5

STUDY TEAM GUIDELINES

1. Each member of theteam
isresponsible for his or
her own behavior.

AR-12

STUDY TEAM GUIDELINES

2. Each member of the team must be willing to help any other team member who asks for help.

AR-49

STUDY TEAM GUIDELINES

3. Whenyou havea
guestion ask your partner
or team first. If no one
can answer the question,
then ask the teacher for
help.

AR-66

STUDY TEAM GUIDELINES

4. Useyour team voice.

Foundations for Algebra: Year 1



AR-26

MEAN

The MEAN isthe arithmetic average of adataset. Oneway to
determine the mean isto add al valuesin
aset of data and divide the sum by the number of values.

Example: Find the mean of this set of data:
57, 44,52, 49, and 53.
* 57+44 +52 + 49 + 53 = 255
e 255+ 5 (the number of values) = 51,
so the mean is51.

AR-27

MODE
The M ODE isthe vaue in adata set that occurs more often than any other value. Data sets
may have more than one mode, and some do not have any mode. The mode is useful when
the data are not numeric, such as showing a“most popular” choice.

Example: Find the mode of this set of data: 11, 13, 14, 9, 7, 15, 14, 10.

11 13(14) 9 7 15 (14) 10

The mode of this data set is 14.

AR-37

MEDIAN

The MEDIAN isthe middle value in a set of dataarranged in numerical order. If thereisan
even number of values, the median is the mean of the two middle values.

Example: Find the median of this set of datac 14, 103, 5, 38, 60, 6, 77, 13, 62,
and 95.
* Arrangethedatain order: 5, 6, 13, 14, 38, 60, 62, 77, 95, and 103.
- Findthemiddlevalue(s): 5,6, 13, 14,(39),(69), 62, 77, 95, 103

*  Wherethere are two middle values, find their mean:
38+60=98 b 98, 2=49 (the median)
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AR-44

STEM-AND-LEAF PLOT

A STEM-AND-LEAF PLOT isaway to display datathat shows
theindividua vaues from a set of data and how the values are

distributed. The “stem” part on the graph represents the leading
digit(s) of the number. The “leaf” part of the graph represents the

other digit(s) of the number.

Example:

Cans collected by students

in Mrs. Poppington's class

stem 0[56
14114 | eaf
R 3174

3555 Key

4799 |

537 2| 3 means 23
AR-45

A COMPLETE GRAPH

Graphs are ways of displaying and comparing information. A complete data graph has the
following characteristics:

 All graphs are neat and easy to read and, when appropriate, constructed with astraightedge.
* The units (or numbers) along the axes are clearly labeled.

» The axes (the vertical and horizontal number lines) are labeled with wor ds that explain the
numbers on the axes.

* The units (numbers marked on the axes) follow equal intervals on each axis.
» All graphshave atitle.

» A key orlegend isincluded when it is necessary to explain any symbolsthat are used in the
graph.

Graphs should be drawn on graph paper or resource pages.

Foundations for Algebra: Year 1




AR-54

MEASURES OF

CENTRAL TENDENCY

Numbers that locate or

approximate the “center” of a
et of data are called measures

of central tendency. Mean,
median, and mode are measures

of central tendency.

AR-69

SCALING THE AXES OF GRAPHS

» Find the difference between the low and high numbers you
need to put on the axis.

 Determine how many spaces you have on your axis.

* Divide the difference by the number of spaces on your axisto
find the width of each space.

» Labd the axis.

Example: Suppose your x-values go from -22 to 68 and you
have 20 spaces. You need for x to

increase at |east 2# :% =4.5 for each space.

Most people would scale the axes by 5s.

AR-75

INTEGERS

INTEGERS are whole numbers and their
opposites, including zero. These numbers

can be positive, negative, or zero. Onthe
number line, think of them as“whole

steps.”
See number line below.

9 8 7 6 5-4-3-2-1 01 2 3 4

5 6 7 8

9
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GS-18

ADDITION OF INTEGERS

If the signs are the same, combine by adding the value of each number
and keep the same sign.

If the Signs are different, ignore the signs. Then subtract the smaller
number from the larger number and keep the sign of the origina
number that was farthest from zero on the number line.

Example 1: Example 2:
add -5 + (-3) add-4+2
5+3=8 4-2=2
Bothsignsare—, s0 -5+ (-3) =-8 -4 isfarthest from O,
SO -4+2=-2

Foundations for Algebra: Year 1




GS-27

GRAPHING POINTS ON AN XY-COORDINATE GRID

y-axis | x-coordinate
A

y-coordinate
Ty
31—

21— ® (32
11— (ordered pair)

| I I I | I O I |
B e e T :axis
5-4-32-117\23 45
_2—

oB _3_: (0, 0) (origin)
(-4, -3) 4

v

Numerical data that you want to put on atwo-dimensiona graph is entered on the graph
asPOINTS

The points on the graph are identified by two numbers, which together make an
ORDERED PAIR written generally as (X, y). One example of an ordered pair is (3, 2).
These two numbers are called COORDINATES because together they name the location
of the point on the graph.

The first number of the ordered pair isthe X-COORDINATE becauseit represents
the horizontal distance from (0, 0).

The second number of the ordered pair isthe Y-COORDINATE because it represents
the vertica distance from (0, 0).

The ordered pair (3, 2) islocated at a point that isright 3 units and up 2 units from the
ORIGIN, (0, 0). The scaled linesare called the X-AXIS (horizontal) and Y-AXI S (vertical).

Answer parts (a) and (b) in the space below.
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GS-65

GRAPHING ALGEBRAIC RELATIONSHIPS

» Start by making atableto create y
ordered pairsfor the relationship. 4

*  Choose some x-values (inputs) l %
and list them in the table from the

smallest to the largest value.

* Substitute each x-valueinto
therule and calculate the
corresponding y-value (output).

* Plot the points on a coordinate
grid.

Example: y =x+ (-2)

input (x) | -3] -2| -1] 0] 1 2] 3
output ()| 5| | -2 |of1

GS-75

SOLVING EQUATIONS

USING INVERSE OPERATIONS

Addition and subtraction are inverse operations.

Multiplication and division are inverse operations.

The order of operationsin the equation
5x + 7 =37 isto multiply by 5 and then
add 7 to get 37. To solve the equation, work

backward using the INVERSE OPERATIONS.
First subtract 7 to get 30, then divide by 5 to get 6.

Check the solution by substituting 6 into the
original equation for x: 5(6) + 7 =37

Foundations for Algebra: Year 1



GS-76

ABSOLUTE VALUE

ABSOLUTE VALUE isthedistance anumber is
from zero on the number linein either direction.
We use the symbol |x| toindicate the absolute
value of any number x. For example,

1-3|=3 and |3|=3.

3 units 3 units

PR-5

SOLVING PROBLEMSWITH GUESSAND CHECK TABLES

Step 1: Read the problem carefully. Make notes or sketch a picture

to organize the information in the problem.

Step 2: Look at the question being asked. Decide what you are
going to guess. Set up atable. Leave extra space for more

columnsin case you need them.

Step 3: Calculate the entry for acolumn and label the column.

Step 4:  Continue the table until the check is correct.
Step 5: Write the answer in a complete sentence.

Example:

1. Kaitlinwenttothefair. It costs$5to getin. Ticketsfor the
rides cost $1.25 each. How many rides did she go on if she

spent atotal of $26.25?

2.  Guess Number Money Spent Total Money Check
of Rides on Rides Spent at Fair $26.25

3. 10 (10) - 1.25 = $12.50 | ($12.50) + $5 = $17.50 | too low
4. 20 (20) - 1.25 = $25.00 | ($25.00) + $5 = $30.00 | too high
15 (15) - 1.25 = $18.75 | ($18.75) + $5 = $23.75 | too low

17 (17) - 1.25 = $21.25 | ($21.25) + $5 = $26.25 | correct

5. Kaitlin went on 17 rides and her total cost at the fair was $26.25.

TOOL KIT



PR-45

ORDER OF OPERATIONS

Anexpressionisorganized ~ EXample

into partsthat are separated o ,
by addition (+) or subtraction Simplify 3(6—3) +4-52-10.
(—) symbols unless the sum

or differenceisinside

parentheses. Each part (a * -
number, variable, product or

guotient of numbers and @ * B
variables) iscalledaTERM. @ + _

1. Circlethetermsinthe

expression. @ + -

2. Simplify eachtermuntil 109710599
it isone number by:

* evduating each exponential number.

» performing each operation inside parentheses before
doing any other operations in the term following the rule
below.

» multiplying and dividing from left to right.

3. Finaly, combine like terms by adding and subtracting left to
right.

Examplesof aterminclude4, 3x, -2y4, 3%, 4(x + 3),
and 5x(x —2)2.

PR-50

RULE FOR SUBTRACTING INTEGERS

Adding the opposite of the second number givesthe
same answer as subtracting it.

Step One:  Change the subtraction sign to an addition sign.

Step Two:  Change the sign of the integer you are
subtracting.

Step Three: Use the integer rules for addition.

Example: 8 —(12) =8 + (-12) = -4.

Foundations for Algebra: Year 1




PR-71

RULESFOR MULTIPLYING INTEGERS

1. If you multiply two integers with the same sign, the product is positive.
2. If you multiply two integers with differ ent signs, the product is negative.

Exampless  (6)(-4) =-24 (-6)(-4) =24
MP-1

These are the vocabulary words you practiced today:
Angles
acute angle An angle with measure greater than 0" and less than 90°.
right angle An angle that measures 90°.
obtuse angle An angle with measure greater than 90° and less than 180°.
vertical angles The opposite angles where two lines meet.
Triangles
acutetriangle A triangle in which all three angle measures are less than 90°.
right triangle A triangle in which one angle is aright angle (measures 90°).

obtuse triangle
scalenetriangle
isosceles triangle
equilateral triangle

Quadrilaterals
trapezoid
parallelogram
rectangle

rhombus

quare

Polygons
polygon

regular polygon
quadrilatera
pentagon
hexagon
octagon

vertex

diagonal

Other terms
circle
parale lines

perpendicular lines

A triangle with an obtuse angle (greater than 90°).
A triangle with no equal side lengths.
A triangle with two or more sides of equal length.
A triangle with all side lengths equal.

A quadrilateral with one pair of parallel sides.

A quadrilateral with both pairs of opposite sides parallel.
A quadrilateral with four right (90°) angles.

A quadrilateral with al four sides of equal length.

A special rectangle with all sides of equal length.

A two-dimensional closed figure of straight line segments (called edges or sides)
connected end to end.

A polygon in which all side lengths are equal and all angle measures are equal .
A polygon with four sides.

A polygon with five sides.

A polygon with six sides.

A polygon with eight sides.

The point where two consecutive sides of a polygon meet.

A line segment that connects two vertices of a polygon and is not aside.

A set of points at afixed distance (radius) from a point (center).

Two straight lines on atwo-dimensional plane that do not intersect no matter how far
they are extended.

Two lines on aflat surface which make aright angle when they meet.

line segment The part of aline between two points.

ray Part of aline that starts at a point on the line and contains al the points on the line that
are on one side of the starting point.

base A special side of a polygon used to compute area.
(See examplesin problems MP-16, MP-43, and MP-55).

height In atriangle, parallelogram, or trapezoid, the perpendicular distance from a vertex to the
line containing the “opposite” side (possibly extended).

10 TOOL KIT




MP-16

AREA OF A RECTANGLE
Areaof aRectangle = (base) - (height)

A=b-h
3 Area= hase - height
. = 4.3
height - 12
base
MP-20
CONGRUENCE

Figuresthat have exactly the same size and shape
are caled CONGRUENT . When one congruent
figureis placed on top of the other, all sidesand
angles match. (Onefigure may haveto be rotated
or flipped.) Congruent figures have the same area
and perimeter.

3

3 5

Perimeter = 16 units Perimeter = 16 units
Area = 15 sguare units Area = 15 sguare units

MP-26

BASE AND HEIGHT OF A
PARALLELOGRAM

Any side of aparallelogram can beitsBASE. The
HEIGHT of the parallelogram is the length of a
perpendicular line segment from a vertex (or any
other point on the side opposite the base) to the base
or an extension of the base.

Foundations for Algebra: Year 1




MP-43

AREA OF A PARALLELOGRAM

To find the area of a parallelogram, the formulais
Area=base - height or A =b -h. Thebaseand
height are perpendicular to each other. Rectangles
and squar es are specia parallelograms, so you can
use the same formulato find their areasaswell. We
use the symbols > and >> to show pairs of paralle
sides.

O h T
h b
| b | l
| L] T
h
1 [] i

MP-55

AREA OF A TRIANGLE

Since the area of thetriangleis half the area
of apardlelogram (that is, the diagona of

any paralelogram dividesit into two
congruent triangles), we can write:

areaof atriangle = @ or 3b-h

12
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MP-109

AREA OF A TRAPEZOID

Since the area of the trapezoid is half the area of a parallelogram
made with two congruent copies of the trapezoid, we have:

area of atrapezoid = % -(b+t)-h :
b+t
or > -h
GO-1
RATIOS

A RATIO isacomparison of two quantities

by divison. It can bewritten in severa ways,

2
such as: £ 2:5 2to5

GO-7

MIXED NUMBERSAND FRACTIONS GREATER

THAN ONE

1.
The number 47 iscalledaMIXED NUMBER, because

it is made from awhole number, 4, and afraction,%1 . ltis

amix of awhole number and afraction.

17 . , :
Thenumber 7~ isafraction that is greater than one,

because the numerator is greater than the denominator.
Sometimes fractions that are greater than one are called
"Improper fractions." “Improper” does not mean

“wrong.” In mathematics, keeping afraction in its
“improper form” is often more useful than changing it to
amixed number.

Foundations for Algebra: Year 1




GO-14

EQUIVALENT FRACTIONS

Two fractions that name the same number
arecaled EQUIVALENT FRACTIONS.

1 _3 :
For example, because 5 = g , thefractions

1

3 :
5 and g aeequivaent.

GO-41

INEQUALITY SYMBOLS

The symbol > means “is greater than” and the
symbol < means “islessthan.” These symbols are
caled INEQUALITY SYMBOL S and are used to
compare and order numbers. For example, 5> 3 and
1< 7. Thesymbol ® means*“isgreater than or equal
to” and £ means “isless than or equal to.”

Hereis an easy way to remember what each inequality
symbol means: the pointed part of the symbol aways

points to the smaller number, and the open part of the

symbol always points to the larger number.

GO-52

IDENTITY PROPERTY OF MULTIPLICATION
Any number multiplied by 1 equalsitsdlf; that is, it
remainsunchanged. Thisiscaledthe | DENTITY
PROPERTY OF MULTIPLICATION.

7-1=7 -3-1=-3 X-1=X

14
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GO-80

PROPORTION
A PROPORTION isan equation that
states that two fractions are equal .
3.6 4 _6 2 _x
8 = 16 12 = 18 330

MB-8
SOLVING PROPORTIONS
USING CROSSMULTIPLICATION =
When a proportion has one variable, 3 books x books
multiplying the diagonals, known as 2weeks ~ 18 weeks
CROSSMULTIPLICATION, 3 X
results in an equation without fractions. 5 =18
3(18) = 2x
Example: If Cindy can read 3 booksin 54 = 2x
2 weeks, how many books 27 = x
can sheread in 18 weeks? B
MB-22

LEAST COMMON MULTIPLES
TheLEAST COMMON MULTIPLE of two or more

integersisthe smallest positive integer that is divisible by
both (or al) of theintegers.
3 16| 9121

5 |10|@|20| 25

Example: Use aratio tableto find the least common
multiple of 3 and 5.

15 isthe least common multiple because it isthe smallest
positive integer divisible by both 3 and 5.

Foundations for Algebra: Year 1




MB-48

CONVERTING FRACTIONSTO DECIMALS

Think of afraction as a part of something. ;3’1 would be three

partsof 4. To Writezz’1 asadecimal, consder the fraction asa
division problem: 3+ 4 and perform long division.

Sometimes the decimal number ends, and sometimesiit
repeats. If it repeats, you will need to use bar notation.

MB-64

PERCENTSUSING PROPORTIONS

» Proportions can be used to find percents.

e Set up your proportion with the percent numbers on one side
and the quantities you wish to compare on the other side.

Examples  What number is

15% of 1407 pat—>15 _ X
whole—=100 140
15 - 140 = 100x

e Crossmultiply to write an
equation without fractions.

x =21
* Solvefor the unknown.
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GH-19

ADDING AND SUBTRACTING
FRACTIONS

To add or subtract two fractions, the fractions
must have the same denominator. One way
to convert two fractions with different
denominators into fractions with the same

denominator isto usethe Giant 1. Below
are examples of adding and subtracting two
fractions with different denominators.

In general,

Addition Example

1,1_1 1 -3,5_38
§+§“5>@+§’@ 1511515

Subtraction Example

Foundations for Algebra: Year 1
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GH-33

ADDING AND SUBTRACTING MIXED NUMBERS

Y ou can add or subtract Y ou can add or subtract
mixed numbers by adding or mixed numbers by changing
subtracting their parts. Add the mixed numbersinto
the whole-number parts and OR fractions greater than one.
the fraction parts separately. Add or subtract asyou
Adjust if the fraction is greater would with fractions
than one or less than zero. between zero and one.

1 2 1 2
Example: 35 + 13 35 + 13

16 5
( —

3L =3+ = 33 OR

;’g[ 3
NNt N 4354
2 _ 2 <5| _ 5 J3 3
1 —1+§ ;[—+110

15

8 25 _ 73 _
413 5 15 =15
15

13

15

GH-58

MULTIPLYING TWO FRACTIONS

Multiplying two fractions gives you anew fraction (which you
might be able to simplify to awhole number). The numerator of
the new fraction isthe product of the two original numerators.
The denominator is the product of the two original denominators.

For example: In general:
2,2-2x2_4 _ &
BX%_ 7 xﬁ bd

Sometimes you will need to simplify the product.

2.3 23 _6—(2 3)—2
3% =36 "1 (8375

Sometimesit is easier to simplify the fractions before multiplying.

(BI2)=(34)83)=(8)8)=1

18
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GH-62

MULTIPLYING MIXED NUMBERS
(based on the Distributive Property)

To multiply mixed numbers, you may use a generic rectangle
(based on the Distributive Property).

Brample 23 13 =+ 7)1+ 3)
T LA RS 1ORS 160
:2+§ +% +%
2 2 22[ =2+%+% +%
I . . =2+1+:—é
2 3 |8 =3
GH-94

RECIPROCALS

Two numbersthat have aproduct of 1 are called reciprocals.

Examples:

5 8 _ 40 _ 1 4 _ 13 4 _ 52 _
§ 52 + 33T moxp -l
0.25-4=1.00

In general:
1 a b
a-z =land p -3 =1 where a and b arenot 0.

Foundations for Algebra: Year 1
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GH-120

DIVISION OF FRACTIONS

Division of Fractionswith a Super Giant 1 Method:

:F)(-H

'r|
oz
I
olzl n
X
| ZIDIZID|
I
| M
= IAS

X
| Nllnolon |
I
- |-l>lw
N
I
Mo
N
1
o5

AW
31[¥)
1
][N INTRS

OR
Division of Fractionswith the Invert and Multiply Method:

<N _F.
F+ 3 =F

ZIo

Invert the divisor (switch the numerator and the denominator) and then multiply the fractions

asusud.

3 2_3.5
2.58°27%

15
5

Answer parts (a) through (c) in the space below.
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GH-133

MULTIPLYING DECIMAL NUMBERS

The answer to amultiplication problem is called the product

of thefactors.

To place the decima point correctly in the product, count the

decimal placesin each of the factors and count that many
places from the right in the product.

Examples:
oneplace two places three places 1+ 2 places = 3 places
23 - 506 = 11638 from theright
four places twoplaces six places 4 + 2 places = 6 places
00004 - 342 = 0001368  fromtheright
oneplace  oneplace twoplaces 1 + 1 places= 2 places
05 . 0.2 = 0,10 from the right
GH-143

DIVIDING BY A DECIMAL NUMBER

When you are dividing by a decima number, count how
many digits the decimal point must moveto theright to
become an integer (whole number).

Then move the decimal point in the dividend the same
direction and the same number of digits.

Example:

divisor — 4.07 8.30f <— dividend
AV

Moving the decimal point two placesto theright is
multiplying by both numbers by 100.

The Giant 1 (Identity Property) proves this.

8.3 _830

8.3+4.O7=r07- o =707

Choose either way to divide by a decimal number.

Foundations for Algebra: Year 1
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MC-2

TYPESOF ANGLES

Clocks can help you understand angle
classification. When aclock shows

3 o'clock or 9 0’ clock, the hands make
anangleof 90° or aRIGHT ANGLE.

Angles that measure more than 0° but less
than 90° are caled ACUTE ANGLES.

Angles that measure more than 90° but less
than 180° are called OBTUSE ANGLES.

Anglesthat measure 180° are called
STRAIGHT ANGLES.

Draw your examples in the space below.
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MC-22

PROPERTIES OF ANGLE PAIRS

Intersecting lines form four angles. The pairs of angles across from each other are called
VERTICAL ANGLES. The measures of vertical anglesare equd.

W b x and By are vertical angles
7 Y Dwandb z arevertical angles

If the sum of the measures of two anglesis exactly 180°, then they are called
SUPPLEMENTARY ANGLES.

Pc and Bd ae

supplementary
c d c=110° d=70°

If the sum of the measures of two anglesis exactly 90°, then they are called
COMPLEMENTARY ANGLES.

pa ad Bb are
complementary
b - a=30" b=60"

Anglesthat share a vertex and one side but have no common interior points (that is, do not
overlap each other) are called ADJACENT ANGLES.

P mandbnare
m adjacent angles

.
—>>

Write your notes in the space below.

Foundations for Algebra: Year 1
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MC-25.

NAMING ANGLES

There are several waysto label and refer to the
anglesin ageometric figure. When an angleis
aonewemay nameit B 1, D A, B CAB, or B BAC.

When an angle is part of adiagram, using just one
letter may be confusing. There are three angles with
vertex A. Y ou can aways use three points to name
each angle: B DAB, b CAB, and B DAC. Notice
the vertex is always the middie letter. Two of the
angles can aso be named by number:
DDAC=D 1, DCAB=D2

MC-53

ANGLESIN A TRIANGLE

The sum of the measures of
theanglesin any triangleis
exactly 180°.

For any triangle, @ + b’ + ¢ = 180°.

MC-57

ANGLESIN A QUADRILATERAL

The sum of the measures of the angles
in aquadrilateral is exactly 360°.

In generd, for any quadrilaterd,
a+b +c +d =360

24
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MC-68

CLASSIFYING TRIANGLESBY SIDE LENGTH

Isosceles Triangle

A triangle with at |east two congruent sidesis
caledan ISOSCELES TRIANGLE. We
know that the triangle at right isisosceles a
because the two sides have the samelabdl, a
The single dash on each side is another way
to indicate that the two sides are congruent.

Equilateral Triangle

A triangle with all three of its sides congruent
iscaledan EQUILATERAL TRIANGLE.
We know that the triangle at right is equilateral
because the three sides have the same labdl, 3,
and the same number of slash marks.

m_—

Scalene Triangle
A triangle with no congruent sidesis called a b

SCALENE TRIANGLE. Thedifferent c

number of marks on each side indicates that
no pair of sides has the same length. Usually,
ascaenetriangle will have no marks at all. a

MC-73

GUIDELINESFOR COMBINING LIKE TERMS
TERMS are separated by addition or subtraction symbols.

LIKE TERM Saretermsthat have the same variable or

variables, such as 2G and 3G, 4x and 5x, 6y2 and 2y?,
and 3xy and -2xy.

Liketermssuch as 2G and 3G can be combined into one
term by addition or subtraction so 2G + 3G =5G. Similarly,

4x + 5x = 9, 6y2—2y2=4y2 and 3xy —2xy = Xy.

Theterms 2G and 3N must remain separate terms as

2G + 3N because Gand N aredifferent variables and can
represent different numbers. Similarly, 5x and 6y2 cannot
be combined, nor can 5x and 3xy.

Foundations for Algebra: Year 1
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MC-86

ANGLESIN EQUILATERAL TRIANGLES

In an equilaterd triangle, al three angles are
congruent and each measures 60°. Thus,
mbb = 60°.

ANGLESIN ISOSCELESTRIANGLES d/ \d

In an isosceles triangle, the angles opposite
the congruent sides are congruent. Thus,
mbc = mbc.

MC-93

DISTRIBUTIVE PROPERTY

TheDISTRIBUTIVE PROPERTY allows usto separate or group quantities in multiplication
problems. We can represent the Distributive Property symbolically, numericaly, and pictorialy.

mbolically: Pictorialy
a(b+c) =ab+ ac b___ ¢ b c
a =a + al
Numerically:
10 ) 10 )
8(10 + 5) = 8(10) + 8(5)
=80+ 40 = 8 +8
=120

Show the example of the Distributive Property in the space below.
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MC-110

COMMUTATIVE PROPERTY

The COMMUTATIVE PROPERTY alows usto change the order
in which we add or multiply two numbers. We represent the
Commutative Property symbolically and numerically as:.

Symboalically
a+b=b+a or a-b=b-a
(addition) (multiplication)
Numericaly
-7+13=13+(-7) or (-4) -17=17 - (-9)
6=6 -68 =-68

ASSOCIATIVE PROPERTY

The ASSOCIATIVE PROPERTY alowsusto regroup in an
addition problem with three terms or a multiplication problem with
threefactors. We represent the Associative Property symbolically and
numericaly as:

Symbalicaly
at(b+c)=(a+b)+c or a-(b-c)=(a-b)-c

(addition) (multiplication)

Numerically

T+(-7+3)=({7+(-7)+3 or 4(-25-9)=(4-(-25)) -9
7+-4=0+3 4(-225) = (-100)(9)
3=3 -900 = -900
ZC-1
CIRCLE

A CIRCLE isthe set of al pointsthat are the same distance from a

fixed point, G. Weuse® G asthesymbol to represent acircle, in
this case circle G, where G isthe center. The fixed point is called the
CENTER of the circle and the distance from the center to the points
onthecircleiscaled the RADIUS (usually denoted r). A line segment
drawn through the center of the circle with both endpoints on the circle
iscalledaDIAMETER (denoted d). Note: d = 2r.

G
diameter

circle

Y ou can think of acircle asthe rim of abicycle wheel. The center of the circleisthe hub
where the wheel is bolted to the bicycle' sframe. Theradiusis a spoke of the whed.
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ZC-11

CIRCUMFERENCE OF CIRCLES

The CIRCUMFERENCE of acircleisthe perimeter of the

circle, that is, the distance around the circle.

To find the circumference of acircle using its diameter, use:

C=p-d.
To find the circumference of acircle using its radius, use:
C=2p-r.
FORMSOFp
Type of Situation Form of p toUse
rough estimation or mental calculation 3
approximate fraction 3 % or %
scientific calculation P (on calculator)
or 3.141592654
decimal to the nearest hundredth 3.14

ZC-25

AREA OF CIRCLES

The AREA of acircleisthe measure of the
regioninsdeit. To find the areaof acircle

when given ther adius, use this formula

A = p.r.r:prZ
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ZC-47

PRISMS

A PRISM isathree-dimensional figure  height latergl feces
composed of polygonal faces

(called sides or lateral sides) K

and two congruent, parallel faces h

caled bases. No holesare i

permitted in the solid. The

remaining faces are parallelograms
(or rectangles). A prism isnamed for the shape of its base.

ZC-58

VOLUME OF A PRISM

TheVOLUME of aprismisthe area of either base (A) timesthe
height (h) of the prism.

V = (Areaof base) - (height) or V =Ah

Example:
Areaof base =(2in.)(3in.)
=6in.2
_ _ _ 4in,
(Areaof base)(height) = (6in.2)(4in.)
=24in3
Volume=24in3
2in. 3in.

ZC-72

VOLUME OF A CYLINDER

The volume of acylinder isthe area
of its base multiplied by its height:
V=A"-h.

5

Since the base of acylinder is
acircleof area A = pr2, wecan
write: V = pr2h.

Q.(
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ZC-87

SURFACE AREA OF PRISMSAND CYLINDERS

The SURFACE AREA OF A PRISM isthe sum of the areas of all of itsfaces, including
the bases. Surface areais expressed in squar e units.

Example: Find the surface area of the triangular prism at right. 10cm

Subproblem 1: Areaof the two bases

2 %(60m)(8 cm)] =48 cm? 7cm

Subproblem 2: Area of the 3 sides (lateral faces)
Areaof sidel: (6 cm)(7 cm) =42 cm?
Areaof side2: (8 cm)(7 cm) =56 cm?
Areaof side3: (10 cm)(7 cm) =70 cm? 6cm

Subproblem 3: Surface Areaof Prism = sum of bases and lateral faces
48 c? + 42 cm?2 + 56 cm2 + 70 cm?2 = 216 cm?

The SURFACE AREA OF A CYLINDER isthe sum of the two base areas and the laterd
surface area. The formulafor the surface areaiis:

SA. = 2pr2 + pdh = 2pr2 + 2prh
where r =radius, d =diameter, and h = height of the cylinder.

Example: Find the surface area of the cylinder below.

circumference of base

25¢cm 25cm

rectangle
Subproblem 1. Areaof thetwo circular bases 2[p(28 cmy] = 1568p cn?

Subproblem 2: Areaof the laterd face p(56)25 = 1400p cn?

Subproblem 3: Surface area of the cylinder 1568p cn? + 1400p cn¥ = 2968p cn?
» 9324.25 cn?
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JM-7

VOCABULARY TERMSFOR PROBABILITY

SAMPLE SPACE: All possible outcomes of a situation. For
example, there are six possible outcomes when asix-sided die
isrolled and two possible outcomes when flipping a coin.

OUTCOME: Any possible or actua result or consequence of
the action(s) considered, such asrolling afiveon adie or
getting tails when flipping a coin.

EVENT: An outcome or group of outcomes from an
experiment, such asrolling an even number on adie.

PROBABILITY: A number between zero and one that states
thelikelihood of an event. Itisthe ratio of desired outcomesto
all possible outcomes (the sample space).

IMPOSSIBILITY: When an event has a probability of zero;
that is, an event that cannot occur, such asrolling aseven on a
six-sided die.

CERTAINTY: When an event has a probability of one; such
asrolling anumber between one and six on astandard die.

Foundations for Algebra: Year 1

31



JM-13

EXPERIMENTAL AND THEORETICAL PROBABILITIES

EXPERIMENTAL PROBABILITY isthe probability based on data
collected in experiments.

number of successful outcomesin the experiment
total number of outcomesinthe experiment

Experimental Probability =

THEORETICAL PROBABILITY isacalculated probability based
on the possible outcomes when they all have the same chance of
occurring.

number of successful outcomes
total number of possible outcomes

Theoretical Probability =

By “successful” we usually mean desired or specified outcome, such
asrollinga3on adie(:-é ), pulling aking from a deck of cards

(é = % ), or flipping acoin and gettingtails(% )-

Probabilities are written like this:

The probability of rolling a3 on adieis P(3).
The probability of pulling aking out of adeck of cardsis P(king).
The probability of getting tailsis P(tails).

JM-17

INDEPENDENT AND DEPENDENT EVENTS

Two eventsare DEPENDENT if the outcome of the
first event affects the outcome of the second event.

For example, if you draw a card from adeck and do
not replace it for the next draw, the events are

dependent.
Two eventsare INDEPENDENT if the outcome of

the first event does not affect the outcome of the
second event. For example, if you draw a card from a

deck but replaceit before you draw again, the two
events are independent.
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JM-91

POPULATION AND SAMPLES

A POPULATION isacollection of objects or agroup of people about whom information is
gathered.

A SAMPLE isasubgroup of the population. For example, if you want to conduct a survey at
your school about what foods to serve in the cafeteria, the population would be the entire student
body.

If you choose to sample 10% of the students, you need to include the correct fraction of students
from each grade and an equal number of male and female students. A REPRESENTATIVE
SAMPLE isasubgroup of the population that matches the general characteristics of the entire
popul ation.
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