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Tennessee Academic Vocabulary 
 
This vocabulary section is designed to help systematically enhance the academic 
vocabulary of students to better prepare them to learn new content in mathematics. The 
research and theory underlying the recommendations made here have been detailed in the 
book Building Background Knowledge for Academic Achievement (Marzano, 2004).  The 
logic of such an endeavor is that the more general background knowledge a student has 
about academic content addressed in a given class or course, the easier it is for the student 
to understand and learn.   
 
The bar on the left side of the graph shows a student 
at the 50th percentile in terms of ability to 
comprehend the subject matter taught in school with 
no direct vocabulary instruction.  The bar on the right 
side shows the comprehension level of the same 
student after vocabulary terms have been taught in a 
specific way.  The dramatic increase to 83% provides 
a strong argument for teaching academic vocabulary. 
 
Due to a variety of factors, there is typically great 
disparity in the academic background knowledge of 
students.  This disparity increases as students 
progress through the school years. However, if all 
students were exposed to specific academic terms 
across the grade levels, a strong common foundation for all students would be formed. To 
this end, this section lists important academic terms in mathematics.  The words listed in 
this document are not all inclusive, but are suggested as a starting point in building the 
academic vocabulary for a given grade or course.  
 
To demonstrate the potential power of addressing common terms and phrases, there are 
approximately 300 terms listed for grades K – 8. If every teacher were to teach these terms, 
students would enter ninth grade with common, in depth experiences with these key 
mathematics terms. Certainly this would provide a strong base on which ninth grade 
mathematics teachers could build. 
 

A five-step process 
There is no single best way to teach terms and phrases. However, research and theory on 
vocabulary development point to a few generalizations that provide strong guidance. 
 

1. Initially Provide Students with a Description, Explanation, or Example as 
Opposed to a Formal Definition 

When introducing a new term or phrase it is useful to avoid a formal definition at the start. 
Formal definitions are typically not very “learner friendly.”  They make sense after there is 
a general understanding of a term. Provide students with a description, explanation, or 
example.  Ask students what they already know to avoid misconceptions.  
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2. Have Students Generate Their Own Descriptions, Explanations, or Examples 
After students are then exposed to the correct definition, one that is well-written, 
mathematically accurate and grade appropriate in its sophistication, students should be 
asked to restate that information in their own words. It is important that students do not 
copy exactly what the teacher has offered.  However, the correct definition forms a 
foundation on which students build understanding and check the accuracy of their own 
explanations. Student descriptions, explanations and examples should be their own 
constructions using their own background knowledge and experiences to forge linkages 
between the new term or phrase and what they already know.   
 
      3.   Have Students Represent Each Term or Phrase Using a Graphic 
            Representation, Picture, or Pictograph 
Once students have generated their own description, explanation, or example they should 
be asked to represent the term or phrase in some graphic, picture, or pictographic form. 
This allows them a different, nonlinguistic way to process the information.  It also provides 
a second processing of the information which should help deepen students’ understanding 
of the new term or phrase. 
 

4.   Have Students Keep an Academic Vocabulary Notebook 
Over time students will develop an understanding of a set of terms and phrases that are 
important to the academic content in mathematics. This implies that the terms and phrases 
that are taught using this approach represent a related set of knowledge that expands and 
deepens from year to year.  
To facilitate this cumulative effect it is highly advisable for students to keep an “academic 
vocabulary” notebook that contains the terms and phrases that have been taught. Enough 
space should be provided for students to record their initial descriptions, explanations, and 
examples of the terms and phrases as well as their graphic representations, pictures, and 
pictographs.  
Students should be engaged in activities that allow them to review the terms in their 
academic vocabulary notebooks and add to their knowledge base.  
 

5. Periodically Review the Terms and Phrases and Provide Students with 
       Activities That Add to Their Knowledge Base 

If students experience a new term or phrase only once, they will be left with their initial, 
partial understanding of the term or phrase. To develop deep understanding of the terms, 
students must be engaged in review activities. Offer students activities that add to their 
knowledge base about the terms in their notebooks. For example, they might make 
comparisons between selected terms; they might create analogies or metaphors for selected 
terms; they might simply compare their entries with those of other students. Finally, they 
might be engaged in games that use the terms from their academic vocabulary notebooks. 
After each of these activities students should be asked to make corrections, additions, and 
changes to the entries in their notebooks. In this way, students’ knowledge of the academic 
terms and phrases deepen and become a sound foundation on which to build the academic 
content presented in class. 
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Kindergarten 
 

Above: A location directly overhead or 
on top of. 
 
 
 
Below: Beneath or lower than something 
else 

  The circle is above the square 

                                              above 
                                  
                                               
                                                below 

 The square is below the circle 
Break Apart/Take Away: To remove, to 
subtract.   

                   3 – 1  =   2 
 

Cardinal Number: A number used to 
name how many. 

 
How many coins are 
there? 
There are 5 coins.  Five is 
a cardinal number.  

Calendar: A chart showing the days, 
weeks and months of the year. 

 

       
 
 
 
 
 

Circle: A set of points, (in a plane), 
which are all the same distance from the 
center point.  This distance is called the 
radius of the circle. 
 

 

 
 

Coin: A round circular flat piece of metal 
used as money. 

 
 
 
 
 
Coins: Penny, nickel, dime, quarter 

Cone: A three-dimensional shape that 
has a circular base, a curved surface and 
one vertex (called an apex).   

  
 
 

=_
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Cube: A closed, three-dimensional figure 
whose six surfaces, or faces, are all 
squares. A cube has eight vertices and 
twelve edges.  Six-sided number cubes 
are shaped like cubes. 

   

          
 

Cylinder: A three-dimensional shape that 
has two parallel circular bases that are the 
same size and are connected by a curved 
surface.   A can is shaped like a cylinder. 

                  
 

Day/Date: A phrase or number that 
denotes a particular day of the month. 

         
 
 
 
 
 
 

 
Graph: A diagram used to display data.  
A graph can show the relationship 
between two quantities. 
 

 
 
 
 
 
 
 
 

Hexagon: A shape or figure with six 
sides. 

 
 
 
 
 

 
 

Hour: A day is divided into 24 equal 
parts; an hour is 60 minutes or 3600 
seconds; 12 hours are shown on a clock. 

 
 
                                                     One hour 
                                                       interval 
 
Hour  
Hand   
 

Inside: The interior part of something, 
the place or part within. 

 
 
The hat is inside the box 
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Left: The opposite of right; west when 
facing north. 

 
The bigger dog is on 
the right, the smaller dog is 
on the left. 
 
 
 
 

Less Than/ More Than/ Same:  
Comparative words used to indicate a 
smaller amount, a larger amount or an 
equal amount.  

 
                                                             3 6<
 
Less than      more than     equal 

Longer/ Shorter; Heavier/ Lighter; 
Colder/ Warmer: Comparative words 
for length, weight and temperature. 
 

 
   longer 

   shorter 

Minus: Made less by the subtraction of a 
number or removal of members of a set. 

         
      5 2 3− =  
 
 
 
 

Number: A quantity, an amount, how 
many in a set, a quantity that can be 
expressed by a numeral. 

 
 
 
 
 
 

Number line: A line on which every 
point represents a number. 

 
 
 
 

Numeral: A symbol used to represent a 
number. 

 
 

       Two 
Ordinal number: Number names that 
tell order or position of an object (first, 
second, third, etc.). 

 
 
 
 
 
 
 

 
Outside: The exterior part of something, 
the part beyond the borders. 

 
 
 
A cookie is outside the 
box. 
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Pattern: A repeated design, a repeated 
cycle of elements.  Recognizing patterns 
can help in making predictions. 

 
 
 

Position:  The location of somebody or 
something in relation to other things. 

 
 
The fish is below the boat. 
 
 
 

Put Together/ Count On: To add by 
joining more to a set; putting two or more 
sets together, continuing to the positive 
direction (right) when counting on the 
number line. 

 

 
      2 added to 3 is 5. (2 + 3 = 5) 
 

Rectangle: A shape with four sides and 
four right angles; a square is a special 
rectangle with its four sides having the 
same length. 

 
 
 

Right: The opposite of left; east when 
facing north. 

 
                                North   

     
                     Left                  Right 

Shape: A geometric form of an object, a 
figure or two-dimensional object. 

 
Shapes can be 
sorted by type, 
size, color, 
number of 
sides, or any  
other common 
attribute. 
 

Sort: To put into groups with things 
having shared attributes; for example, 
sorting by shape, size and color 

 
 
These could be sorted by 
size, or by color, or by 
shape. 
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Sphere: Circular 3-dimensional shape.  
All points on a sphere are the same 
distance from its center. 
 
 

           
 

Square: A rectangle with its four sides 
all having the same length.   

 
 

Tally: Marks that show how many times 
an item appears in a set.  

    
 five  = 
 

Temperature: A measure of how cold or 
hot something is. 
 
  

  
 
 

 
 
 

 
Hot temperature            Cold temperature 

Thermometer: An instrument for 
measuring temperature. 

 

          
 
Hot temperature            Cold temperature 

Trapezoid: A four-sided figure with 
exactly one pair of parallel sides. 

 
 
 
 
 

Triangle: A closed plane figure that has 
3 sides and 3 angles. 

 

       
      

Under: Beneath or below something, 
directly below or underneath something 

       
 
The books are  
       under the apple. 
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Value: How much a coin is worth.    
   
 1¢ is the value of the 
penny. 
 
 

Whole Numbers:  
The numbers    0, 1, 2, 3, … 
There is no largest whole number.   

 

 
 
The smallest whole number is zero. 
 

Zero: A number indicating that there is 
no amount; it is also used as a place 
holder 
  

The zero in 20 means that 
there are 2 tens and no 
ones. 
Four minus four is zero. 
( 4 4 0− = ) 
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First Grade 
 
Addition: Combining two or more numbers 
to find a total. 

 
Arithmetic: The basic math that we do in 
everyday life involving addition, 
subtraction, multiplication and/or division. 
(the arithmetic operations are ). , , ,+ − × ÷

Arithmetic problems: 
4 5 9+ =      15 5 3÷ =            
5 2 3− =       2 3 6× =  

 
Backward/ forward: Directional words 
indicating the way one is facing (forward) 
or the opposite direction which one is 
facing (backward). 

 
The children are running 
forward.  

The woman is bending 
backward. 
 

 
Between: An intermediate point between 
two places. 
 

The square is 
between the two 
circles. 

Chart (100s): A chart displaying the 
numbers from one to one hundred.  It can 
be used to find patterns, skip count, add, 
subtract etc. 

 

 
Use the hundred’s chart to skip count by 

fives. 

= +

3  +  1  =   4 
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Commutative law: The order in which two  
numbers are added is not important.  
(However, order matters, it is important for 
subtraction; so subtraction is not 
commutative.) 

 
 
 
 
 
 
 
 

 
 
Compose/decompose: Put together/take 
apart. 
. 

 
The hexagon is composed of 
six triangles. 
   
          

 
 
The trapezoid  
can be decomposed 
into a triangle and a rectangle. 

Counting On/ Counting Back: A strategy 
used in solving an addition or subtraction 
problem. 

To solve 6 + 3 using the counting on 
strategy, a student will say “6” and then 
count on 3 more by saying “7, 8, 9.” 
 

 
Cube: A 3-dimensional figure with six 
square faces. 

 
 
 
 

 
Data: Information that is gathered by 
counting, measuring, asking questions or 
observing. 

Picture graph: 

 
Digit: One of the number symbols 0, 1, 2, 
3, 4, 5, 6, 7, 8, or 9. 

 
The numeral 96 has two digits. 
 

Estimate/guess (measurement): An 
answer that is close to an exact answer. 
 

Because Emily’s book was 9 paper clips 
long, she estimated that it was about 9 
inches long. 
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Even/odd: An even number is a number 
that is evenly divisible by 2; any number 
that can be shared equally among two 
groups;  
an odd number of items cannot be shared 
equally among two groups. 

2, 10, and 24 are examples of even 
numbers. 
 
5, 9, and 17 are examples of odd numbers. 

 
Face (in relation to 3-d figure): A flat 
surface (a side) on a 3-dimensional shape.   
 

   
A cube has six faces.  
Each one is a square. 

Facts: The basic addition and subtraction 
sentences with sums up to 20. 

Fact Family: 
3 4 7,  4 3 7,  7 3 4,  7 4 3+ = + = − = − =  

 
Fraction (parts/whole): A number that 
names parts of a whole or a group. 
 

In the fraction ¼:  1 is the part  
    and 4 is the whole. 
 

Greater than: Describes the bigger number 
or quantity 

 
8 is greater than 5,          8  > 5 
 

Grouping: Arranging objects or numbers in 
clusters so that they are easier to count, add, 
or subtract.  Grouping by twos, fives or tens 
is often useful. 

 

 
 

Half-hour: Describes the two equal parts of 
the hour created when starting at zero 
minutes and counting thirty minute 
increments, such as 2:00 and 2:30.  

Eleven-thirty is 
sometimes called 
“half past eleven.” 

Inch: A basic unit of length in the US 
measurement system. One inch is about 12

2
 centimeters. 

 
 
Length: The distance from end to end. 
 

 
The length of this ruler 
is 6 inches. 
 
 
 

11:30 

inch
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Less than: Describes the smaller number or 
quantity. 

5 is less than 8;     5 < 8 

 
Measure: To find a number that shows the 
size or amount of something. 

 
The ruler is used to 
measure the blue 
segment which is 
about 3 inches long. 
 

 
 

 
Minute: A period of 60 seconds; there are 
60 minutes in one hour. 
 

 
The minute hand is 
longer than the hour 
hand on a clock. T
clock shows a time 
of 5 minutes after 5
o’clock. 

his 

 

 
 

 
Number Line: A line which shows 
numbers placed in their correct position; it 
can be used to show relationships between 
numbers. 
 

 
 

Number Sentence: A numerical statement 
using mathematical symbols; an 
arrangement of numbers and symbols to 
show an addition or subtraction fact. 

 

6+ 4 =10  
is a number sentence. 

Place value: The value of a digit according 
to its position in a number.  

 
In the numeral 25, the place value of the 
“2” is 2 tens or twenty and the place value 
of the “5” is 5 ones. 
 

 
Pound: A unit used to measure weight in 
the US system. 
 

 
This man is standing on the 
scale to see how many 
pounds he weighs.  He 
weighs about 200 pounds. 
 
 

 
Quarter-hour: Describes the four equal 
parts of the hour created when starting at 
zero minutes and counting fifteen minute 
increments, such as 2:00, 2:15, 2:30 and 
2:45. 

 
The clock shows it 
is a quarter after ten 
o’clock. 

10:15 
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Rule: A description or formula which 
results in the continuation of a picture or 
number pattern.   

 

 
 

Sequence: Numbers or objects arranged in 
a particular order. 

 
2, 4, 6, 8, 10, 12  
       is a sequence of (even) numbers. 
 

Solve: To find the answer to a question or 
puzzle. 

Solve the equation:  2 5+ =  

Standard/ Non-Standard unit: Standard 
units are widely accepted units of 
measurement such as the US system or 
Metric system. Non-standard units are 
measurements made using common objects 
such as paper clips, hand span etc. 

 
Using a tape 
measure to find 
the length of a 
shelf in inches is 
an example of 
easure. 

 
using a standard unit of m

Subtraction: Taking one number away 
 from another.  A mathematical operation

that finds the difference between two 
numbers or quantities. 

 

5 − 2 = 3 
 
 
 

Sum: The total resulting when two or more  
                                            10 is the sum numbers are added; the answer in an 

addition problem. 
  
                                                of 7 and 3 

Symbol: A picture or image used to 
eans to add represent something. +   m

 
 

emperature: How hot or cold an object  The temperature 

 

T
is. 
 

 
  

outside is about 30 
degrees. 

 
 
 
 

 

7 + 3 = 10 
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Second Grade 
 

Attribute: A distinctive characteristic of 
something such its color, shape or size. 

 
 
One of the attributes of the two figures is that they have 
four sides.  
 

Base-Ten: A numbering system which uses 
the ten digits 0-9 and place values of ones, 
tens, hundreds, thousands etc. to represent 
numbers. 

Numerals used in base ten : 

 base ten:   345 = 3(100) + 4(10) + 5 

 
 
In
 

Centimeter: A metric unit of measure,            
 is equal to one hundredth of a meter. 

(abbreviation: cm) 
 

  
One inch

about 12  cm

 
2

.

Commutative/ Associa
commutative property st

 

 
ommutative: 

ssociative: 

tive property: The 
ates that changing 

the order of the numbers being added or 
multiplied does not change the answer. The
associative property states that the groupi
of the numbers being added or multiplied 
does not change the answer. 

ng 

C
 
 
 
A
 
 

Diagonal: A segment joining two non-
lural of 

 of a 

         
A triangle has no diagonals.   

are has two diagonals. 
consecutive vertices (vertices is the p
vertex, the point where two sides meet)
shape. 

  A squ
 
 
 

Difference: The answer in a subtraction 
problem. 

           
5is the difference between 8 and 3.  

                                                          
Elapsed time: The amount of time that has 
passed from one starting time to an ending 

 

M  
time. 

From 12:30 AM to 2:30 A
   2 hours have elapsed 
 

Fahrenheit/ Celsius: Measurement scales 
for temperature.  ahrenheit:  water freezes at 32 F,            

                      and boils at 212 F.                   

                      and boils at 100 F.         

 
F
  
 
Celsius:  water freezes at 0 F  
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Foot (measurement): A unit of length equal 
to 12 inches. There are three feet in a yard. 

 ruler is usually 12 inches long which is one foot.   
his ruler is 6 inches long or one half foot. 

A
T
 

 
 
It is measuring a segment that is 3 inches long. 
 

Fraction: A number that names part of a 
whole or a group.  A fraction expresses the 
ratio between two numbers. 

 

 
                       2

3
  (two thirds) 

Geometric Shapes/Figures: Objects made 
from points, segments and curves such as 

are 
tric 

 
 

triangles, squares and circles.  

These 
geome
shapes. 

Halves/ thirds/ fourths: Halves is the name 
given to the equal pieces created when 

eces 

                
A hexagon divided       A hexagon divided  
into halves                    into thirds    

cutting a whole into two parts; thirds is the 
name given to the equal pieces created 
when cutting a whole into three parts; 
fourths is the name given to the equal pi
when cutting a whole into four parts. 

 

Length- the distance between two points. 
(how far apart from end to end). 

f a rectangle 
me lengths. 

 

If you measure the lengths of the diagonals o
you will find out that they have the sa

 
 
 
 
 
 

Likely/ Unlikely Likely describes an event 
that will probably happen; unlikely 

o one.  
vents that are unlikely have a probability closer to zero. 

ou will roll a number greater than one.  It is unlikely 

Events that are likely have a probability closer t
E
 
If you roll a six sided number cube (1-6), it is likely that 
y
that you will roll a seven. 
 

describes an event that probably will not 
happen. 
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Meter/ yard- a meter is a metric unit for 
measuring length and a yard is a customary  feet = 1 yard  : a meter is a little more than a yard 
unit for measuring length. 

 
3

Model- A picture or diagram used to 
illustrate a mathematical concept. 

ws This model sho

that 1
5

 is less than 

1  
4
 

 

             1
4

1    
5

           <          

Multiplication: Repeated addition on the 
same number to find a total. 

      

   
  
    3 5 5 5 5 15× = + + =  
                                                   5 3 3 3 3 3 3 15× = + + + + =  
 

Numeric pattern: A sequence of numbers 
that follow a rule. ule:  skip count by 2’s (or add two each time) 

  2, 4, 6, 8,…..      
R

Outcome: One of the possible results in a 
probability experiment; the set of all 

utcomes from flipping two coins are:  

5 or 6. 
possible outcomes is the sample space. 

The four possible o
HH, HT, TH, TT. 
The possible outcomes from rolling a 6-sided number 
cube are 1, 2, 3, 4, 

Polygon (composition, decomposition): A 
polygon is a 2-dimensional closed figure 

o 

 its 
gures that combine to make it).  

n is composed of six triangles. 
 

 be decomposed 
   
                       
 

made up of line segments called sides.   
Composition: adding polygons together t
make a new figure; its parts are smaller 
polygons   
Decomposition: Breaking a polygon into
parts (the fi

 
The hexago
  
         The trapezoid  
can

                         into a triangle  
     and a rectangle. 

Pound/ Kilogram: The pound is the basic 
unit of weight in the US system of 
measurement, equal to about .45 kilograms,
the kilogram is the basic unit of weig
the metric (SI) system. 

 
ht in 

 kg = 2.205 pounds (approximately) 
 
1
1 lb = 0.45 kg (approximately) 

Predict: To make a guess based on data 
collected or past experience. 

number of 
ctangles, students predict that the opposite sides of any 

  After measuring the opposite sides of a 
re
rectangle are congruent.        

Quantitative Change: changing the amount 
or number (quantity) of something. t grew two inches during 

e school year.  This is a quantitative 

 

 
The studen
th
change. 
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Regroup/ Rename: to say or write a 
number in a different way. 

4 is 2 tens and 4 ones    or      24 is 1 ten and 14 ones 2

Set: A collection of objects or numbers. 
          {0, 1, 2, 3, …}, 
The set of whole numbers is  

 
 

Skip Counting: Counting by a number 
other than one; a method for finding 

ly . 

kip count by fives:  5, 10, 15, 20 … 

multiples and counting items more quick

S
 

Symmetry: Having two matching hal
after being folded along a line of symmetry. 

ves he letters A, H, I, M, O, T, U, V, W, X and Y 
have vertical line symmetry. 
T

Table:  An arrangement of information or
data into columns and rows. 

 Examples of tables: 

 
 

Time Interval: A period of time between 
events. he time from 2:00 to 3:00 in 20 minute intervals would 

e: 2:00,  2:20,  2:40,  and 3:00   

 
T
b
      

Transform (reflect, rotate, translate): 
Something done to a geometric figure 

s a 

 
A rotation             A translation                A reflection 
of 180 degrees                                              over the 

across a line of symmetry that produce
new geometric figure. Reflections, 
translations, and rotations are commonly 
described as flips, slides, and turns. 

about point P                                             vertical line  
(a turn)                   (a slide)                         ( a flip)    

Unknown/ Missing Term: The “hidden” 
(or missing) number that will make a 

  number sentence true. 

 
     3  +    ?    =    11 ;    the missing term is 8      
  
     2 5+ = ; the missing term is 3 
 

Value: How much a number is worth 
according to its place (position) in a 

= 2 tens 

 number 52 has a value of 5 tens or 50.  number.  

 20 
 
 The 5 in the
 

 

P 
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Third Grade 
 

Area: The number of non-
overlapping units that cover a 
closed boundary (measured in 
square units).  

 
The area of this square is 9 square units. 
 

Array: An arrangement of 
objects in a regular pattern, 
usually rows and columns. 
Arrays are commonly used to 
model multiplication. 

This array has 2 rows and 5 columns.  
So, 2 ×  5 = 10. 

 
Benchmark Fraction: A 
fraction which is easily 
recognizable and can be used 
to estimate the size of other 
fractions or to compare other 
fractions. (ie, ½, ¼, ¾ )  
 

 
2
7

is close in size to 1
4

. 

Capacity: The amount of 
liquid or dry matter that a 
container can hold. 

The gas container has  
a capacity of 5 gallons. 
 
 
 
 

Common Equivalencies: 
Units within measurement 
systems that are equal and can 
be substituted for each other. 
(For example, 4 quarts equal 1 
gallon, 100 centimeters equal 
1 meter, 16 ounces equal 1 
pound) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Commutative Property: A 
property of addition and 
multiplication (but not of 
subtraction and division) that 
says that changing the order of 
the numbers being added or 
multiplied does not change the 
answer. 

3 + 6 = 6 + 3                   3 6 6 3− ≠ −  
 

                     8 2  2 8× = ×                   8 2 2 8÷ ≠ ÷  

Conclusion: A sensible 
decision reached after looking 
at many facts. 

After looking at the pattern 3, 8, 13, 18, 23,…  , 
 
the conclusion was made that the next number is 28 based on 
the observation that 5 was being added each time.  
 

1/41/41/41/4
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Congruent Figures: Figures 
that have exactly the same 
shape and size. 

Congruent Pentagons 

 
These pentagons are the same size and the same shape. One 
will fit exactly over the other. 
 

Conjecture: A guess about an 
outcome before all the facts 
are known. 

After looking at many examples, students made the conjecture 
that order doesn’t matter when adding, but is important when 
subtracting. 

Data: Information that is 
gathered by counting, 
measuring, asking questions, 
or observing.  A collection of 
facts from which conclusions 
may be drawn. 

 
 
 
 
 
 
 
 

Decimal: A number that uses 
place value and a decimal 
point to show tenths and 
hundredths. 

The decimal 0.3 is read as three-tenths 
 

Denominator: The number 
below the bar in a fraction that 
tells the number of equal parts 
in the whole. 
 
Numerator: The number 
above the bar in a fraction 
which represents the number 
of equal parts being 
considered. 

 
In the fraction ¾, the numerator is 3, 
the denominator is 4.  This fraction 
tells you that you have 3 out of four 
parts. 
 
 
 
 
 

Distributive property: A 
property that relates 
multiplication and addition or 
subtraction. This property gets 
its name because it 
“distributes” a factor over 
terms inside parentheses. 

 
 

 

Division: The process of 
determining how many equal 
groups can be made from a 
quantity. Division is the 
inverse of multiplication. 

 
10 divided by 5 equals 2.  (How 
many groups of 5 are in 10? 
There are two groups of 5.) 

 
 

Elapsed time: The amount of 
time taken to go from a start 
time to a finish time. 
 

The soccer game started at 5:30 P.M. The game was over at 
6:15 P.M.  
The elapsed time was 45 minutes.  It took a total of 45 minutes 
to play the game. 
 

Equation: A number sentence 
that contains an equal sign.           7 + x = 10  and  25 29= −  are both equations. 

3 x (4 + 2) = (3 x 4) + (3 x 2) 

11111 11111 
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Equivalent Fractions: 
Fractions that have different 
denominators but name the 
same amount. 

 
 

   2 1
4 2
=  

 
Estimation: An answer that 
should be close to an exact 
answer. 

53 + 38 can be estimated as 50 + 40 = 90 

Expanded Form: A numeral  
showing the sum of values of 
each digit.  
Standard Form A numeral 
shown as the sum of its place 
value addends is standard 
form. 

50,000 + 3,000 + 200 + 5 = 53,205 
(expanded form)                 (standard form)      

Factor: Any of the numbers 
that are multiplied to find a 
product. 

    
                         =35 15×  
           5 and 3 are factors and 15 is the product. 
 

Frequency Table: Data 
which shows the amount of 
times that a number occurs. 

 

 
 

Graph (using different 
types): A picture 
representation of data such as 
bar graphs, line plots, 
pictographs and frequency 
tables. 

 
 
 
                          
 
 
Bar graph         Line Plot 
 

Justify: To demonstrate that a 
statement is correct or valid.  
To give a reason to support an 
answer. 

 
Find the next number in the pattern and justify the answer:   
98, 87, 76, 65, … 
 
The next number is 54 because you subtract 11 each time to 
get the next number. 
 

Line of Symmetry: A line 
drawn through a figure that 
divides the figure into two 
parts that are mirror images of 
each other.  When you fold a 
figure along its line of 
symmetry, both parts match. 
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Line Plot: A sketch of data in 
which check marks, Xs, or 
other marks above a labeled 
line show the frequency of 
each value. 

           
 
 
 
 
 
 
 
 

Measurement: A number 
used to describe the quantity, 
dimension, weight, or capacity 
of an object.  

The measurements of the room were 10 ft by 12 ft, so the area 
was 120 square feet. 
 
 
 
 
 
 
 

Metric system: A 
measurement system based on 
the base-ten numeration 
system. 

 
10 millimeters = 1 centimeter 
100 centimeters = 1 meter 
1000 milliliters  = 1 liter  
 

Multiple: A number is a 
multiple of a given number if 
it is evenly divisible by that 
number.  If you skip count by 
fours from 0, you name 
multiples of 4.  

 
0, 3, 6, 9, and 12 are multiples of 3. 
0, 25, 50, 75, and 100 are multiples of 25. 
 

Number Sentence: A 
complete numerical statement 
using mathematical symbols 
demonstrating an equality or 
an inequality. 

12 = 9 + 3 and 15 + 30 + 50 < 100 are number sentences. 

Ounce/ Gram: Units used to 
measure weight. 

 
Small weights are measured in ounces or milligrams and 
heavier weights are measured in pounds or grams. 
 

Parallel/ Perpendicular/ 
Intersecting Lines: Parallel 
lines are always the same 
distance apart, and never meet 
or cross. Perpendicular lines 
meet at right angles. 
Intersecting lines meet or 
cross one another. 
 

 
         
                    

Perimeter: The distance 
around a closed 2-dimensional 
shape. 
 

 
The perimeter  
of the triangle  
is 12 units. 

perpendicular intersecting 
parallel 

3 units 
5 units 

4 units 
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Pictograph: A graph that uses 
pictures or symbols to 
represent numbers.  

 

 
 

Place value: A system for 
writing numbers in which the 
value of a digit depends on its 
place in the number. 

The 5 in the number 25,692 has a place value of 5 thousand. 

Plane/ Solid Figures: Plane 
figures are two-dimensional 
shapes such as rectangles, 
squares and circles. Solids are 
three-dimensional shapes such 
as prisms, pyramids and 
spheres. 

Plane figures Solid shapes 
 
 
 
 

 

 

Probability (conceptual): 
The possibility that an event 
will happen. 

Terms used to describe probability are likely, unlikely, certain, 
possible or impossible. 
 

Properties: Basic 
characteristics. 

Three properties of squares are that they have four sides, are 
equilateral and have four right angles. 
 

Survey: A gathering of a 
sample of data.  A method of 
gathering information by 
questioning people in a poll. 

 
Chris took a survey to find 
the favorite lunch of 
students in the cafeteria.   
 
 
 
 
 
 

Three-Dimensional: Solid 
objects that have length, 
width, and height and take up 
space.  They have surface area 
and volume. 

 

Two-Dimensional figures: 
Flat shapes that have only two 
dimensions, length and width 
(plane figures).  They have 
area, but do not have volume. 

 
 

Unit Fraction: A fraction that 
has a numerator of one. 

1 1 1 1 1 1 1 1 1,  ,  ,  ,  ,  ,  ,  ,  
2 3 4 5 6 7 8 9 10

 are unit fractions 
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Fourth Grade 
 
Acute angle: An angle whose measure is 
greater than zero degrees but less than 90 
degrees. 

 
∠CAB,  ∠BAD and 
∠CAD are all acute 
angles. 
  
 
 

Algorithm: A set of step-by-step 
instructions for carrying out a computation 
or solving a problem.  

 
Partial sums and column addition are both 
algorithms used to solve addition problems. 
 

Angle: A figure formed by two rays with a 
common endpoint called its vertex. 

 

 
 

Associative Property: A property of 
addition and multiplication (but not of 
subtraction or division) that states that the 
sum or product of three numbers does not 
depend on the way the numbers are 
grouped. 

Associative Property of Addition 
(5 + 9) + 11 = 5 + (9 + 11) 
 
Associative Property of Multiplication 
2 (5 8) = (2 5) 8× × × ×  

Attributes: Characteristics of an object. 
 

 
The square and rectangle share the attributes of 
color and number of sides. 

 
 
 

Capacity: The amount a container can hold 
or the heaviest weight a scale can measure. 

 
    
    The gas container has a 
    capacity of 5 gallons. 
 

Convert: To change into another form.  
12 inches = 1 foot,   6 3

8 4
=  

Coordinate system: A plane formed by 
two perpendicular axes (the horizontal x-
axis and the vertical y-axis) which intersect 
at a point called the origin.  An ordered pair  
is uniquely determined by its horizontal 
and vertical distance from the origin.   
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Degree: A unit of measure for angles based 
on dividing a circle in 360 equal parts. 
 
 
 
 

 

Equivalent: Equal in amount.  Equivalent 
forms are different representations for the 
same number. 

1
4

 is equivalent to 0.25 or 25
100

  

1 1 25 25
4 4 25 100

×
= =

×
    

 
Event: An occurrence, something that 
happens. 

 
Tossing a coin or rolling a die are common events 
in a probability activity. 
 

Function table: A way of showing the 
relationship of numbers before and after a 
rule is applied. 

 
The rule for this function table is 
subtract 49. 
The missing number is 44. 
 
 
 
 

Generalization (patterns): Taking 
knowledge from one idea and extending to 
another. 

To find the next number in the sequence  
2, 3, 5, 7, 11, …    
 
make the generalization  that the numbers are all 
prime and the next number would be 13. 

Hundredths: The place value position two 
places after the decimal point. Its value is 

1
100

. 

The number twenty-five hundredths  
is written as 0.25 

Improper Fraction: A fraction whose 
numerator is greater than or equal to its 
denominator. An improper fraction’s value 
is greater than or equal to one. 

 
22
8

 is an improper fraction.  It can also be written 

as 32
4

 

Line: A straight path that extends infinitely 
in opposite directions.  It contains an 
infinite number of points. 

     A  
 
AB                                                     B 
Line AB 

Median: The middle value in a set of data 
when the data are listed in order from 
smallest to largest. If there is an even 
number of data points, the median is the 
mean of the two middle values. 

 

 
To find the median of this set of data, first put the 
data in order:  75, 82, 90, 90.   
Since there is no middle number, find the mean of 
the two middle numbers 75 and 82 which is 78.5. 
 

90 degrees 
45 degrees 

0 degrees 
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Mixed number: A number that is written 
using both a whole number and a fraction. 
 

95
10

 is a mixed number equivalent to  59
10

. 

Mode: The value or values that occur most 
often in a set of data. 

 

 
      because 90 occurs the most often. 

Obtuse: An angle whose measure is 
greater than 90 degrees but less than 180 
degrees. 
 

                                                       This 158  °
                                                       angle is obtuse. 

Outcome: The result of an event. When flipping a coin, one outcome of the event is 
“heads” and the other is “tails”. 

Over-estimate/ Under-Estimate: A 
calculation that results in an estimate that is 
too high is an over-estimate. A calculation 
that results in an estimate that is too low is 
an under-estimate. 

Lisa wants to buy a shirt that costs $9.95 and a 
sweater that costs $18.25. She has $13.20 that she 
has saved and $25.40 from baby-sitting. Does she 
have enough money?  
 
You would underestimate the amount of money 
she has: $13+ $25 = $38 
 
You would overestimate the cost of the items:  
$10 + $20 = $30 
 
So, she has enough money. 

Overlap/ Gap: Overlap is when one shape 
is positioned so that it covers part of 
another shape. Gap is when there is visible 
space between two shapes so that they are 
not touching.  

 
overlap of units 
 

 
gap between units  
 

Parallel/ Perpendicular/ Intersecting 
Lines: Parallel lines are always the same 
distance apart, and never meet or cross. 
Perpendicular lines meet at right angles. 
Intersecting lines meet or cross one 
another. 

 
       
                    
 
 
 
 

Path: A route between two points.  
 
Moving along grid 
lines (up and left), 
there are three p
from Gina’s to the 
baseball field. 
 

aths 

 
 
 

perpendicular intersecting 
parallel 
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Pie chart: A graph in which a circle and its 
ie chart of favorite subjects in school interior are divided into parts to show the 

parts of a set of data. 

 
P

 
 

Point: An exact location in space. 

     

  

 
 

oiP nt A is located at (4,2). 
 

Probability: A number from 0 to 1 that 
. he probability that a coin will land on “heads” tells the chance that an event will happen

The closer a probability is to 1, the more 
likely the event is to happen. 

 
T

after one flip is 1   

 
2

Quadrant: One of four sections on the 

 

his coordinate            

 

I. 
ts 

e 

a counterc

coordinate plane formed by the x- and  
y-axis.  Points in quadrant I have both 
positive x-values and positive y-values.

 
T
system has 4 
quadrants with
location (2, 3) 
being in 
quadrant 
The quadran
are numbered 
starting with th
upper  
right in lockwise direction.  

Range: The difference between the greatest 
number and the least number in a set of 
data. 

 

 
The range of this data is from 75 (lowest)  

.  to 98 (highest), so the range is 98 75− = 23
Ray: A straight path that initely 

     
                               B 

     

 extends inf
from a point called the vertex. 

                
                 
                       
                                 A 
                                       AB     Ray AB     
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Reasonable: An answer or estimate that is 
sensible. 

 en g 
lculator because the answer of 

Joe knows that he must have tered the wron
numbers in his ca
170 mph for the speed of the car was not 
reasonable. 
 

Remainder: An amount left over when one 
number is divided by another number. There are 3 groups of 7 in 22 with 

one left over. 

 
 

   

 

 

3
22

R1 

7

Scale: The numbers along a side of a bar 
graph. 

 

 
The scale on the x-axis (horizontal) is dollars, and 
on the y-axis (vertical) tens of bushels. 
 

Stem-and-Leaf Plot: A way to show data 
by using two columns separated by a 3, 79, 84, 86, 84, 99, 98, 87, 98, 78, 96, 92, 90, 
vertical line so that the left column shows 
the stem and the right column shows the 
leaves. 

Example:  The scores on a test were:   
8
100, 84, and 85.   
The stem-and-leaf plot would look like: 
 

  
  
The stems represent tens,  

e leaves represent units.  th
 

Symmetry: Line/ Rotationa
symmetry

l: A line of 

 
 full turn around a 

 is drawn through a figure so that 
the figure is divided into two equal parts 
that look exactly alike but are facing in 
opposite directions. 
 A figure has rotation symmetry if it can
be rotated less than a
point or an axis so that the resulting figure 
exactly matches the original figure. 

 
 
 
 
 
 
 line symmetry Rotational symmetry 
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Tilings/ Tesselations:  a collection of 
plane figures that fill the plane with no 

ons 

 

overlap and no gaps.  M.C. Escher is a 
famous artist that incorporated tessellati
into his art. 

 
 

Undefined: A term used to describe the 
result of dividing a number by zero. 

 
30 ÷ 0 = undefined    

ow many groups of zero are in 30???????) (H
 

Vertices: The points wh
angle, the sides of a polygon, or the edges 

ere the rays of an 

 

of a polyhedron meet. 

The rectangle has four vertices. 
 
 

 

Zero Property: A number cannot be 
divided by zero. 

15 3 5÷ =  means 55 3 = 1×  
 
15 0 n÷ = would h eaave to m n that

ince this cannot happen, division by zero is 
undefined

 0 = 15n×  
S

. 
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Fifth Grade  
 
Categorical Data: Data with no established 
arrangement or numerical order.  Data that can 
be put into categories.  

Example: For M&Ms, each M&M is either red, 
green, blue, yellow, orange or brown. Thus, we 
can classify each M&M by putting it in one of 
each of these categories. 

 
Compose/Decompose: To put shapes together 
(compose) or to take shapes apart (decompose). 

 
The hexagon is composed of six 
triangles. 
   
          

 
The trapezoid  
can be decomposed 
into a triangle and a rectangle, making it easier 
to find its area. 

Convex Polygon: A polygon in which all 
vertices are “pushed outward.” If you connect 
two non-consecutive vertices, the segment 
would lie entirely inside the polygon. 

 Convex                      Not convex 
                                                   
                                                     
 
 

                                          
 

Divisibility Rules: Rules that determine whether 
a number is divisible by a certain number. 

 
*All even numbers are evenly divisible by two. 
*If the sum of the digits of a number is 
divisible by 3, the number is divisible by 3. 
*Numbers ending in 5 or 0 are divisible by 5. 
 

Edges/Faces: A line segment where two faces of 
a polyhedron meet is an edge. A flat surface on a 
3-dimensional shape is a face. 

 

 
 

face

edge
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Equation (Modeling): A mathematical 
sentence that shows that two quantities are equal 
To solve an equation, find a value for the 
variable that makes the sentence true. 
 

 

 
Exponential Notation: A way to show repeated 
multiplication by the same factor.  A number 
written with a base and an exponent. 

 
2× 2× 2× 2 = 24 =16  
   

                

Greatest Common Factor/Least Common 
Multiple: The largest number that can be 
divided evenly into each number in a set is 
called the greatest common factor.  
 
The smallest number that each number in a set 
divides into evenly (the smallest multiple of 
every number in a set) is called the least 
common multiple. 

 
Use a Venn Diagram 
to find the LCM and 
GCF: 
 12  2 2 3= ⋅ ⋅
 18  2 3 3= ⋅ ⋅
  Their intersection: 
   is the  GCF 2 3 6⋅ =

 
Their union:   2 2 3 3 36⋅ ⋅ ⋅ =  is the LCM  
 

Inverse Operation: An “operation” that 
reverses another operation.  It undoes the effect 
of another operation such as addition, 
subtraction, multiplication or division. 

 
Addition and subtraction are inverse operations 

(undo adding 3   by subtracting 3)  
 

Multiplication and division are inverse operations  
     (undo multiplying by 2   by dividing by 2) 
 

Linear Equations/Inequalities (Solve): An 
equation or inequality containing variables of 
degree one or constants; (no squares, cubes, etc.) 
such as x + 8 = 12. To solve an equation, find a 
value for the variable that makes the sentence 
true.   

8 12x + <  is a linear inequality 

 

Mean: The average value of a set of data.  The 
sum of a set of numbers divided by the number 
of numbers in the set.  It is one of the measures 
of central tendency. 

In the data set 95, 85, 92, 84, the mean is 89. 
 

4 (95+ 85+ 92+ 84)
89

)  
 

4x <

211
Base 

Exponent 

    x + 3          =              7 

x = 4

=  64

 2 3 2 

3 

12 18 
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Millions/Millionths: The seventh place value 
position is the millions. The sixth place value 
position after the decimal point is the 
millionths.  

One million is written 1,000,000. 
  
One millionth is written  
        0.000001 
 
 
One million pennies 

 
Mixed number: A number that is written using 
both a whole number and a fraction. 

 

25 9
10

 is a mixed number. 25 9
10

 is 
925

10
+  

 
Net: Two-dimensional representation for 
constructing 3-dimensional shapes. 
 

 

 
 
A net for a cylinder.  The length of the side of 
the rectangle is equal to the circumference of 
the circle. 
 

Order of Operations: Rules that tell in what 
order to perform operations in arithmetic and 
algebra:  Parentheses, exponents, multiplication 
and/or division from left to right, addition and/or 
subtraction from left to right.  

 
PEMDAS: 
Parentheses, Exponents, Multiply or Divide 
from left to right, Add or Subtract from left to 
right. (The mnemonic to remember this is  
“Please excuse my dear Aunt Sally”). 
 

Orthogonal/Projective View: 
Orthogonal views of an object are from the top, 
front and sides. 
Projective views are picture views.   

Orthogonal views of a rectangular prism: 
 
      Top:                    Side:                Front: 

                                 
 
 
 
 
Projective view: 
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Outliers: A number which is far removed from 
the other numbers in a data set.  Technically, 
they are values that lie more than one and a half 
times the length of the box in a box-and-
whiskers plot from either end of the box. 

 
Upper quartile = 93,       lower quartile = 64. 
 
 
 
 
 
The length of the box or interquartile range 
(IQR) is 93 – 64 = 28 
So, an outlier is any point that is more than 
( )1.5 (28) 42=  away from the upper or lower 
quartiles.   
This means any point greater than 93 + 42=135 
or less than 64 42 22− = .   
Since there is a data point at 10, (a number less 
than 22), it is an outlier. 
 

Polygon (Regular/Irregular): A closed 2-
dimensional figure that is made up of line 
segments joined end to end. A regular polygon 
is one whose sides are all the same length and 
whose angles are all equal.  

Regular polygons 

     
 
                        

 
 
 

Polyhedral (Regular/Platonic) Solids: A 
geometric solid with polygons as faces.  The 
faces intersect at edges and the edges come 
together at the vertices.    
 
The five special solids having faces which are 
all congruent regular polygons and the same 
number of polygons at each vertex are called 
Platonic solids. 

The five Platonic Solids 

 
Tetrahedron     Cube          Octahedron 
4 faces              6 faces       8 faces 

 
Dodecahedron        Icosahedron 
12 faces                   20 faces 
 

pentagon octagon 

Not regular polygons 
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Precision of Measurement: The level of detail 

nit 

 

 ruler withof a measurement, determined by the unit of 
measure.  Precision depends on the smallest u
of measurement being used.  The number of 
significant digits in a measurement is an 
indication of the precision with which the
measurement was taken.   

A  1 "
16

precision than a ruler with only 

 markings would have greater 

1 "
4

 markings. 

Prism: A solid with two congruent, parallel 

ses. 

Triangular   
faces; its other faces are all parallelograms 
formed by joining the vertices of the two ba

Prism           

                   
                                  Rectangular Prism 

Proper/Improper Fraction: A fraction whose 

ater 
numerator is less than the denominator is 
proper. A fraction whose numerator is gre
than or equal to its denominator is improper. 

7 proper                      
9 

9
 

7
improper  

Significant Digits: Digits that express a 
quantity to a specified degree of accuracy.
zero digits are always significant.  Zeros at the 
end of a decimal and zeros between two non-
zero digits are significant. Zeros at the end of 
whole number and zeros immediately following
a decimal point in front non-zero digits are not 
significant. 

  Non-

a 
 

 
.957   has 4 significant digits. 

. 

 

its. 

7
0.07957  has 4 significant digits
0.79570  has 5 significant digits. 
7,957  has 4 significant digits. 
79,570  has 4 significant digits.
79,057  has 5 significant digits. 
70,905,007  has 8 significant dig
 

Substitution Property: A mathematical rule 
f 

 x = 51, what is the value of the expression: 

51 + 99 = 150 
that states that if two quantities are equal one o
the quantities can be substituted for the other in 
any expression. 

If
 x + 99 ? 
x +  99 = 
 

Surface Area: The sums of the areas of the 
faces of a solid figure. 
 

 
 
 
 
 
 
 
 

The surface area of      3 cm             

r prism)   2 cm 
     5 cm 

SA = 2(10) + 2(15) + 2(6) = 62 cubic cm 

this solid  
(rectangula
is the sum of the                 
areas of the six faces: 

Terminating/Repeating Decimals: A decimal 
 

.25 is a terminating decimal  
number that contains a finite number of digits is
called terminating. A decimal number in which 
one or more of its digits repeat infinitely is 
called repeating. 

0
Repeating decimals: 
1 0.1111111... 0.= =

21    0.2
9 9
3 4 50.3      0.4     0.5 
9 9 9

=

= = =
 

 
Variable: A letter or other symbol that is used to 

. 
 the equation x + 15 = 60,   x is the variable, represent a number.  Numbers are called 

constants since their values do not change

 
In
15 and 60 are constants. 
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Sixth Grade 
 

Algebraic Expression:  A combination of at 
least one variable and numbers with at least 
one operation. 

 
Examples of algebraic expressions: 
3x,      x – 4y,         2a + 5,         2 6x x+ − ,     
  
 ( x  by itself would be an algebraic expression  
      since it is 1 x⋅ ) 

 
 

 
 

Area of a Circle: The area of a circle is the 
number of square units needed to cover its 
surface.  The formula for the area of a circle is 

2A rπ= .   

The area of the given circle is 
 2 (9) (3.14)(9) 28.3A rπ π= =

 
If you could count the squares covering the circle, you 
would count about 28.3 of them. 
 

Associative Law (algebraic): The sum (or 
product) of three or more numbers/variables 
does not depend on their grouping.   
Algebraically: (a + b) + c = a + (b + c)   or   
(ab)c = a(bc) 

 
( 3) ( )x x x x

1 3
2 x
÷

An algebraic expression for 
the sum of six and a number is:  6 + x 

3+ + = + +  
 
(2 )( ) 2( )x x x x= ⋅  

Biased Sample : A sample that is not 
representative of the entire population. 
 

 
Example of a biased sample: 
To find out the types of movies preferred by students in 
your school, you stand outside of a horror movie and ask 
the student moviegoers what type of movie they prefer. 
(This would be biased toward those who like horror 
movies.) 

Cartesian Coordinate System: Also called 
the coordinate plane: a plane formed by two 
perpendicular axes ( the horizontal x-axis and 
the vertical y-axis) which intersect at a point 
called the origin.  A point in the plane (x,y) is 
uniquely determined by its horizontal and 
vertical distance from the origin. 
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Circumference of a Circle:   The distance 
around the circle; it is similar to the perimeter 
of a polygon. 

The ratio of the circumference    
of a circle to its diameter is π . 
 
If you take any circle,  
measure its circumference, 
measure its diameter,  
then divide the circumference  
by the diameter, you will get  
(depending on the accuracy of your measurements!) 
a close approximation to π . 

5 
4 

3

Commutative Law (algebraic): The sum or 
(product) of two or more numbers/variables 
does not depend on their order 
Algebraically: a + b = b + a   or   ab = ba 

The commutative law tells you that    
                 3 3x x+ = +   and    3 3x x⋅ =  

Cone: (surface area/volume):   A cone is a  
3-dimensional figure with a circular base and 
one vertex; it has no edges.  
Its surface area is 2SA rl rπ π= +  where r is 
the radius of the circular base and l is the slant 
height. 

Its volume is 21
3

V rπ= h  where r is the radius 

of the circular base and h is the height (from 
the vertex to the center of the circular base). 

The Surface area of this cone 
is:  

(3)(5) 2 (3)
21 66  
SA

square units
π π

π
= + =

 

 
The volume is: 

21 (9) (4) 12
3

37.7  

V

cubic units

π π= =  

Its volume is 1
3

 the volume of a cylinder with the same 

radius and same height. 
Conjecture (with data):  To guess or make a 
prediction about future outcomes based on 
patterns, logic or survey results. 

Add consecutive odd numbers starting with 1: 
         1 + 3 =4,   1 + 3 + 5 = 9,  1 + 3 + 5 + 7 = 16, 
A good conjecture would be that the sums of consecutive 
odd numbers starting with 1 are always perfect squares. 

Complimentary Events:  Events having no 
outcomes in common.  Together they contain 
all possible outcomes of the experiment. 
The sum of the probability of an event and its 
complement is one. 

 
The complement of spinning a prime 
number (2,3,5,7) is spinning a 
composite number (4,6,8,9,10,15).  
 
The probability of spinning a prime is 
4 2

10 5
= .   

The probability of spinning its complement  

(a composite) is 2 31
5 5

− = . 
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Cylinder (surface area/volume): A cylinder 
ith two parallel 

s and a curved lateral 
o edges.   

Its su

is a 3-dimensional figure w
congruent circular base
surface connecting the bases; it has n

rface area is 22 2SA r rhπ π= +  where r is 
the radius of the circular base and h is the 
height. 
Its volume is h  where r is the radius of 

:  
=

 
The volume is: 

cubic units2V rπ=
the circular base and h is the height. 

                                  The Surface area of this cylinder is

 
22 (3 ) 2 (3)(4)

42 131.9  
SA

square units
π π

π
= +

 

   
2(3) (4) 36V

113  
π π= =  

    
 
 

Its volume is 3 times that of a cone with the same 
radius and the same height. 
 

Dilation: A transformation that enlarges or 
reduces a figure by some scale factor, but does 
not change its shape.  

 

 
Each side of the large triangle is 11

2
 that of the smaller 

triangle.  The dilation left the triangles the same shape, 
but different sizes with their sides in proportion. 
 

Distributive Law (algebraic):  The 
a 

m or 
distributive law allows you to simplify 
product when one of the factors is a su
difference.   
Algebraically:  ( )x y z xy xz+ = +  
              And   ( )x y z− = xy xz−  

ples: 

6
( 4) 4

5( 6) 5 30

Exam
 
2( 3) 2a a

2x x x
c c

+ = +

x + = +
− = −

 

 
Equation (solving):  An equation is a 

athematical sentence that m
th

shows  
at two quantities are equal.  To solve an 

equation, find a value for the variable that 
makes the sentence true. 

Examples: 
558 22             3   2              11

14                     7   5

x c
a

1

                  

+ = = =

x c a= =
 

=

Formula:  A rule showing the relationship 
between certain quantities. 
 

 
The form  for the v ume of a rectangular prism is  

 

h

ula ol

         V l w= ⋅ ⋅

Independent Events:  Two events are 
independent if the outcome of one does not 
affect the outcome of the other. 

oin, the probability 
f rolling an even number on the number cube is 

independent of getting either heads or tails on the coin. 
 

 
f you roll a number cube and flip a cI

o

l
h

w
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Integers:   The set of whole numbers and their 
opposites.  The numbers in the set {… -3, -2, -
1, 0, 1, 2, 3, …} 

The set of integers is an infinite set.  Zero is an integer 
that is neither positive nor negative.  
  

 
 

Odds of an Event:  Odds in favor:  A ra
that compares favorable outcomes to 
unfavorable o

tio 

utcomes.  Odds against:  A ratio 
that compares unfavorable outcomes to 
favorable outcomes.  (It is not the same as 
probability.) 

ive numbers that are not 3) 

his is different than the probability of getting a 3, 

e out of six or

Example 
If you roll a six-sided number cube (1 - 6): 
 
The odds in favor of getting a 3 are 1 to 5  
(There is one 3, there are f
 
T

which is on  1
6

. 
 

Percent:  Per 100 or out of 100; a ratio that 
compares a number to 100. 

Examples: 
24 124% 0.24                       1% .01

100 100

1.5  
100

= = = =

 
.5 5 1500.5% .005         150%= = = = =

100 1000
Probability:  A ratio that compares the 
number of ways a certain event can occur to 
the total number of possible outcomes.  

xamples:                               

he probability of getting a 3 is 

E
If you roll a six-sided                                       
number cube (1- 6): 
 

T 1
6

  

). 

n number is 3/6 or 1/2 
there are three outcomes that are even: 2, 4, 6  

es). 

(there is one way to get a 3 out of six possible outcomes
  
 
The probability of getting an eve
(
out of six possible outcom

Properties of Polygons:  Characteristics or 
features that can be used to help recognize and 
identify polygons. 

gram:  

 
Quadrilateral with opposite sides congruent,  
opposite sides parallel, and opposite angles congruent. 
 

Properties of a parallelo
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Proportion:  An equation stating that two 
ratios are equal or equivalent.  If the cross 
products of two ratios are equal then the pair 
forms a proportion. 

 

    4 8  a   and  
5 10

 form

       proportion because     
             5 8⋅ = ⋅  
 

 

4 10

 

Pyramid 

4 8   
5 10
=

(surface area/volume): The surface 
rea of a pyramid is the sum of the areas of all 

of its face
third of th

a
s.  The volume of a pyramid is one-
e area of the base multiplied by the 

height.   
1
2

SA B sp= + , where B is the area of the base, 

s is the slant height and p is the perimeter of 
the base. 
 

1
3

V B= h , where B is the area of the base, and 

h is the height. 

 
     In the given square pyramid:  
         b=  s = 5 
 

6,  h = 4 and

136 (5)(4 6)
2

SA = + ⋅  

    96=  square units 
 

 

                   1 (36)(4) 48
3

V = = cubic units 

 

Qualitativ
the important general features of a situation.  

e Graph:  A graphs that focuses on  

 

lesson, he stops and talks to his 
friend, then realizes he is going 

he rest of the 
way to his lesson. 

This qualitative graph could 
describe the following situation:
A boy is walking to his piano 

to be late, runs t

 
Random:  Occurring without any pattern or 
order.  A chance pick from items which have 
an equal likelihood of being chosen. 

here are six different colored marbles in a hat: If you 
 is an equal chance th t you 

 Example: 
T
choose one at random, there a
pick any one of them. 

Ratio:  A comparison of two numbers or 
quantities by division.  The most common way 
to express a ratio is by a fraction.  Ratios can 
also be written as x:y. 

ples: 

The ratio of boys to girls is 

Exam
If a class has 14 boys and 12 girls then  
 

14 714 :12 =7:6 
12 6

= =  

 

The ratio of girls to boys is 12 612 :14 =6:7 = =  
14 7

oys to total n ber of students is 
 
The ratio of b um

14 714 : 26 =7:13 
26 13

=   =

Sample Space:  A part of a set, group or 
population that is used to represent the entire 
population. 

xamp
 entire sixth grade class about 

heir fa  food, you only survey two sixth grade 

E le: 
Instead of surveying the
t vorite
classrooms. 
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Simplify:  To write a fraction, expression or 
equation in its simplest form. Simplify:      3 3 3 1

9 9 3 3
÷

= =
÷

   

       
 Simplify:  3(2x + 5) = 6x + 15 

 
      Simplify:  x + 50 = 60 + 7 
            x + 50 = 67 
                          x = 17 
 
                  

Simulation: A model of an experiment.  The 
model is usually used because the experiment 
would be too difficult or time consuming to 
do. 

game,  
uying stocks with play money and keeping track of 

mock portfolios to make predictions and follow trends  
in the real stock market 
 

Example: 
 
Students participate in a stock market simulation 
b

Stem-and-Leaf Plot:  A graph that uses the 
digits of each number to show the shape of the 
data. 

Examples: 
The scores on a test were:   
83, 79, 84, 86, 84, 99, 98, 87, 98, 78, 96, 92, 90, 100, 84, 

-and-leaf plot would look like: and 85.  The stem
 

 
 
(The stems represent tens, the leaves represent units) 
 

Transformation (reflection, rotation, & 
translation) 
Reflection:  A “flip” of an image over a line of 

n 
a certain number of degrees. 

Translation:  A “slide” of an image which 
moves each point a certin distance in a given 

 

  

reflection.  Each point of the reflected image 
and the original image is the same distance 
from the line of reflection. 
Rotation:  A “turn” of an image about a give
point 

direction. 

Triangle Inequality Theorem:  The sum of 
gle is 

 

states tha
x

eans that  6 < x < 34 

the measures of any two sides of a trian
always greater than the measure of its third 
side. 

The triangle inequality 
t: 

 + 14 > 20,  x + 20 >14 
and 14 + 20 > x 

                                            which m
 

x 
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Types of Triangles (isosceles, equilateral, 
scalene) 
Isosceles: A triangle with at least two 
congruent sides.  The two congruent sides are 
called legs, the third side is the base.  The 
angle formed by the legs is the vertex angle. 
Equilateral: A triangle with three congruent 
sides.  (Equilateral triangles also have three 
congruent angles.) 
Scalene: A triangle with no congruent sides.  
Its sides are different in length.  

         
 
     Isosceles             equilateral                      scalene 

      

leg

base

Vertex angle 

Volume:  The number of cubic units needed to 
fill a three-dimensional shape or solid. 

   The volume of the cube that        
         is 5 units on each side is  
    5 5 5 125× × =  cubic units. 
 
 
 
 
 

 
  
 
 

a b c≠ ≠

leg
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Seventh Grade 
 

Absolute Value: A number’s distance 
from zero on the number line.  A 
number’s absolute value is either positive 
or zero. 

 
 
 
 
 
 
 
    

Box-and-Whisker Plot:  A graph that 
show how far apart and how evenly data 
are distributed. 

 

 
 
The lower quartile is the median of the data to the left of 
the median.  The upper quartile is the median of the data 
to the right of the median.   
 

Cubes/Cube Roots:  The cube of a 
number is written as 3x  and is equal to 
x x x⋅ ⋅ .    
If  m is the cube root of a number n, then 

.    3m = n
Cube and cube root are inverses, 

3 33 27    27 3= ⇔ = .  

Cube and cube root are inverses,   
 

3 3

3 3

3 3

2 8    8 2

4 64    64 4

5 125    125 5

= ⇔ =

= ⇔ =

= ⇔ =
 

 
Degree of Accuracy:   The degree of 
accuracy tells how “correct” the 
measurement is or the closeness to its true 
value.  It depends on the units and tools 
used in the measurement. 

If a ruler has centimeter markings, and you measure a 
segment to be 3.4 cm when its length is 3.2 cm, the 

relative error is 3.4 3.2 0.2 6.25%
3.2 3.2
−

= =    

The smaller the relative error, the more accurate the 
measurement.   

Derived Quantities:  A quantity whose 
measurement is determined by calculating 
with or combining one or more 
measurements.  

Length, mass, and time are called base quantities and are 
assumed to be mutually independent.   
 
Some derived quantities that are defined in terms of the 
base quantities are: miles/kilometers per hour, area, and 
volume.  

Descriptive Statistics:  Statistics that 
summarize and describe data such as the 
measures of central tendency (e.g.  mean, 
median, mode).  

Consider the following scores: 
45, 68, 75, 85, 85, 88, 90, 92, 97, 99. 
What do different measures of central tendency tell 
about a score of 85?   
Looking at the median (86.5), the score is "below 
average," but, compared to the mean (82.4), it is "above 
average." 
 

4 4 4− = =
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Directly Proportional:  A relationship 
between two quantities where as one 
increases, the other increases or decreases 
at a constant rate.  Two quantities that are 
directly proportional have the same or a 
constant ratio.  They are related by the 
equation . y kx=

The graph of two quantities that are directly 
proportional will pass through the origin and will be 
linear.  
 

 
 

Function:  A relation or rule that assigns 
one and only one output for each input.  
Given an input, you get exactly one 
output.  

Different ways to represent a function: 
 
Equation:  y = 2x, {0,1,2,3}x∈  
 
Mapping diagram: 
 
 
 
 
 
Set of ordered pairs:  {(0,0), (1,2), (2,4), (3,6)} 
 
Graph:   
 
 
 
 
 
 
 
   

Function Notation:  Function notation 
uses the symbol f(x) in place of y.  “f(x)”  
is read “f of x”  and means that the value 
of the function (f(x) or y) depends on the 
input value of x.  f(x) is the output of the 
function with input x. 

Find the value of y if 5 and 2y x x= + = −   
can be written in function notation as  
find ( 2)f −  if ( ) 5f x x= + .   
If 2( )f x x= −   then  (0) 0,    (3) 9,   ( 3) 9f f f= = − − = −    

Indirect Measurement:  A measurement 
that is not obtained by direct measurement 
with a measuring tool.  The measurement 
is often calculated by using a proportion. 

 
The height of the building 
can be found using indirect 
measurement.  If a 32 ft 
flagpole casts a 16 ft 
shadow, find the height of a 

building casting 50 ft shadow.  32   100
16 50

x x= → =  ft.    

Inequalities (number line):  The graph of 
a mathematical sentence showing the 
relationship between quantities that are 
not equal using . ,  ,  ,  ,  or< ≤ > ≥ ≠

 
4x <
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Inequality Symbols:  Symbols showing 
relationships between quantities that are 
not equal using   ,  ,  ,  ,  or< ≤ > ≥ ≠
(less than, less than or equal to, greater 
than, greater than or equal to, not equal to) 
 

If 4x < then the following inequalities are true: 
 

4,  4 ,  4 ,  4x x x x≤ > ≥ ≠  

Inversely Proportional:     A relationship 
between two quantities where a number 
increases as another decreases or it 
decreases as the other increases.  
 The product of two inversely proportional 
numbers is a constant and they are related 

by the equation ky
x

= . 

For a given distance, rate is inversely proportional to 

time,   .dt rt
r

d= → =   

If it takes you 30 minutes to get to a store traveling at 35 
mph, how long would it take you to get there driving 50 
mph?   
 
 
Since rt d= ,  (35)(30) =  (50)(t)  or t = 21 minutes. So, 
as speed increases, time decreases. 
 
 
Here is the graph of an inverse variation: As x increases, 
y decreases. 

 
 

Negative Exponents:  A negative 
exponent is used to denote the reciprocal 
of a number to a power.   

If  10,  then 
b

bx x
x

− ⎛ ⎞≠ = ⎜ ⎟
⎝ ⎠

.  Negative 

exponents are used in scientific notation 
to denote numbers smaller than one.  

Examples:           26.23 10 0.0623−× = 13.45 10 0.345−× =
 
 
 

                       

3

2

1

0

1

2

3

2 8,
2 4,  
2 2,
2 1,

12 ,
2
12 ,
4
12
8

−

−

−

=

=

=

=

=

=

=

 

           

3

2

1

0

1

2

3

3 27,
3 9,  
3 3,
3 1  ,

13 ,
3
13 ,  
9
13
27

−

−

−

=

=

=

=

=

=

=
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Nonlinear:  Nonlinear equations have 
graphs which are not straight lines.  Two 
common nonlinear functions are quadratic 
and inverse variation. 

Graph of nonlinear function: 2y x=  

 
Opposite:  Two numbers represented by 
points on the number line that are the 
same distance from zero and on opposite 
sides of zero.  The opposite of 3 is -3, the 
opposite of - ½  is ½.  

The absolute values of numbers that are opposites are 
the same. 
 

Percents (above 100, below 1):  A 
percent is a ratio that compares a number 
to 100.   
 
A percent greater than 100% means you 
have more than a whole.   
A percent less that 1% means that you 

have less than 1
100

th  of the quantity.   

 
100% = 1.00 = 1,    125%  = 1.25,    350%  =  3.50 = 3.5 

 
A half of a percent:   0.5 5.5% 0.005

100 1000
= = =  

 
Rate of Change:  A number that 
compares one quantity to the unit value of 
another quantity.   
A number that represents a change in one 
measure with respect to another.  The 
slope of a line represents the rate of 
change of two quantities. 
 
 
 
 
 
 
 
 
 
 
 

 
There is a direct relation 
between slope and the rate of 
change of a function. 
 
A balloon is falling at a 
constant rate.  It starts at 2500 
ft above the ground and after 
35 seconds is at 2115 ft.  How 
fast is the balloon falling 

(what is its rate of change)? 
 

The slope of the line is 2500 2115 385 11 ft
0 35 35 1 sec
− −

= =
− −

        

  
 The balloon is falling 11 feet every second. 

8 8 8− = =
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4
6

3

8

5

10

Rational Numbers:  A real number that 
can be expresses as the ratio of two 
integers p and q where q cannot be zero.  
Decimals representing rational numbers 
either terminate or repeat.   

      

Irrational numbersIrrational numbers

 
 Integers, whole numbers and rational numbers are all 
subsets of the real numbers.   

Rules of Rounding:  Identify the number 
in the position to which you are rounding. 
Then look at the number to the right of 
that number. Follow these rules: 
• If the number to the right is 5≥ , 

increase the number in the rounding 
position by 1 (round up).  

• If the number to the right is 5< , leave 
the number in the rounding position 
alone (round down).  

 
4,828 rounded to the nearest ten is 4,830  
4,828 rounded to the nearest hundred is 4,800  
4,828 rounded to the nearest thousand is 5,000 
 
 
7.8198 rounded to the nearest tenth is 7.8 
7.8198 rounded to the nearest hundredth is 7.82 
7.8198 rounded to the nearest thousandth is 7.820 
7.8198 rounded to the nearest whole number is 8 
 

Scale Factor:  The common ratio for pairs 
of corresponding sides of similar figures.  
The ratio used to enlarge and reduce 
objects proportionally.  

 
 
The scale factor is 2:   
6 8 10 2
3 4 5
= = =  

Significant Digits: Digits that express a 
quantity to a specified degree of accuracy.  
Non-zero digits are always significant.  
Zeros at the end of a decimal and zeros 
between two non-zero digits are 
significant. Zeros at the end of a whole 
number and zeros immediately following 
a decimal point in front non-zero digits 
are not significant.   

7.957   has 4 significant digits. 
 
0.07957  has 4 significant digits. 
 
0.79570  has 5 significant digits. 
 
7,957  has 4 significant digits. 
 
79,570  has 4 significant digits. 
 
79,057  has 5 significant digits. 
 
70,905,007  has 8 significant digits. 
 
709,050,070  has 8 significant digits. 
 
70,905,007.0  has 9 significant digits. 
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Single/Two-Variable Data: 
Single Variable Data: 
• involves a single variable  
• does not deal with causes or 

relationships between data 
• the major purpose is to describe  
• use measures of central tendency – 

such as mean, mode, median  
• describe using: range, quartiles,  
• display using bar graph, histogram, 

pie chart, line 
graph, box-and-whisker plot 
   

Two Variable Data: 
• involves two variables  
• deals with causes or relationships 

between variables 
• the major purpose is to explain  
• look at correlations between the data 

(comparisons, relationships, causes) 
• display using tables or graphs where 

one variable is contingent on the 
values of the other variable.  

 

An example of using single variable data would be to 
record the height of each students in the class.  Another 
example would be to record the arm spans of students in 
the class.  Here is a sample graph of each student’s 
height and arm span. You could calculate the mean 
height and arm span for the class. 

 
An example of using two variable data would be to  
plot for each student, their height vs their armspan. 

 
You could ask if there is a correlation between a 
student’s arm span and their height. 
 

Slope:  The ratio of the vertical change to 
the horizontal change of a line on a graph.  
Given two points on a line slope is the 
ratio of the change in y to the change in x.  

2 1

2 1

vertical change
horizontal change

y ym
x x
−

= =
−

  

 
 
 
 
 
 
 
 
 
 
         Positive slope                           Negative slope 
                m =  1                                       m =  -1 
 
 
 
 
 
 
 
 
 
 
             Zero slope                        Undefined or no slope 
 

A B E F I H G K J L M N D C 
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Squares/Square Roots:  The square of a 
number is written as 2x  and is equal to 
x x⋅ .   If  m is the square root of a number 
n, then .    2m = n

23 9    9= ⇔ = 3 .   Square and square 
root are inverses.  

 
2

2

2

2 4    4 2

4 16    16 4

5 25    25 5

= ⇔ =

= ⇔ =

= ⇔ =
 

SSS/SAS/AA (similar triangles):   
Three ways to prove triangles are similar: 
1. If two sets of corresponding sides are in 
proportion and the angle between them is 
congruent. (SAS) 
 
2.  If all three sides are of one triangle are 
in proportion with three sides of another 
triangle. (SSS) 
 
3. If two pairs of angles are congruent. 
(AA) 

 

 
ABC DEFΔ Δ∼  by SAS.   

2
3

AC BC
DF EF

= =   and the included angles are congruent. 

Theoretical Probability:  The ratio of the 
number of equally likely outcomes in an 
event to the total number of possible 
outcomes.  A number used to describe the 
chance of an event occurring. 

 
 
 
A six-sided number cube is tossed.  What is the 
probability that a number greater than 3 is tossed? 
On a six-sided cube the numbers greater than 3 are  
{4, 5, 6}.  The possibilities are {1, 2, 3, 4, 5, 6}.   

3 1(number 3)
6 2

P > = =   

Unit Rate:  A rate in which a quantity is 
compared to one unit.  A slope is a unit 
rate. 

Some common unit rates are miles (or kilometers) per 
hour, cost per item, earnings per week, dollars per 
pound etc. In each case the first quantity is related to 1 
unit of the second quantity. 

Upper Quartile, Lower Quartile, Inter-
quartile Range: The upper quartile (Q3) 
is median of the upper half of the data.  
The lower quartile (Q1) is the median of 
the lower half of the data. 
The inter-quartile range is the range of the 
middle 50% of the data. Because it uses 
the middle 50%, it is not affected by 
outliers or extreme values. The IQR is 
equal to the length of the box in a box-and 
-whiskers plot. 

To find the upper and lower quartiles and inter-quartile 
range : find the median of the data set, then find the 
median of the upper and lower halves of the data set.  
For the data set:     {1, 4, 9, 16, 25, 36, 49, 64, 81} 
first find the median value, which is 25.  
To find the quartile values, find the medians of: 
   {1, 4, 9, 16}  and  {36, 49, 64, 81} 
The lower quartile value is 6.5 and the upper quartile 
value is 56.5 
The inter-quartile range is the range of the data from 6.5 
to 56.5, so the IQR is 56.5 – 6.5 = 50. 

Vertical Line Test:  A way of testing the 
graph of a relation to determine if it is a 
function.  If a vertical line passes through 
more than one point on the graph, then the 
relation is not a function. 

 
    Every vertical line 
    passes through only one point, 
    so, 2y x=  is a function. 
 
   
 

 

                     463



Eighth Grade 
 
Accuracy:  The closeness of a given 
measurement or value to the true 
measurement or value. How closely a 
measured value agrees with the correct 
value.   
 
(Precision refers to how closely individual 
measurements agree with each other. So, 
the smaller the unit of measurement, the 
better the precision.) 

The accuracy of a measured value expresses the 
deviation of the measurement from the true value of 
the quantity.  Since accuracy is based on the true 
value, relative error, in this case, would indicate how 
far the measurement is from the true value. 
 
If you are measuring a piece of string and do not 
stretch it out straight, you could have good precision, 
but poor accuracy. 

Adjacent Angles: Angles that have a 
common vertex and a common side. 

 
∠ CAB and ∠ BAD             
are adjacent.   
Ray AB  is their  
common side 
and point A is their  
common vertex. 
 
 

Alternate Exterior Angle: A pair of 
angles on the outer sides if two lines cut 
by a transversal, but on opposite sides of 
the transversal 
 

If the lines are parallel: 
 
∠ 1 and ∠ 8 
are alternate 
exterior angles and 
 are congruent.  
  
∠ 2 and ∠ 7 are also  
alternate exterior angles 
and are congruent. 
 

Alternate Interior Angle: A pair of 
angles on the inner sides of two lines cut 
by a transversal, but on the opposite sides 
of the transversal. 

If the lines are parallel 
 
∠ 3 and ∠ 6 are 
alternate 
interior angles and  
are congruent.  
  
∠ 4 and ∠ 5 are also  
alternate interior angles and are congruent 
 

Complementary Angle: Two angles that  
add up to 90 degrees. (Their sum is 90.) 

 
 
                                        Angles ABP and PBC  
                                           are complementary. 
 
                                                                 
                                      ABP PBC 90∠ +∠ = °  
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Compound Event: An event whose 
probability depends on the occurrence of 
two or more events such as two socks 
being drawn from a drawer. 
 
To find the probability of two independent 
events both occurring, multiply the 
probability of the first event by the 
probability of the second event: 

 ( ) ( ) ( and    P A B P A P B= ⋅ )

)

 To find the probability of two dependent 
events both occurring, multiply the 
probability of A and 
 the probability of B after A occurs: 

 ( ) ( ) ( and =   following P A B P A P B A⋅
To find the probability of one or the other 
of two mutually exclusive events, add the 
probability of the first event to the 
probability of the second event: 

 ( ) ( ) ( ) or = + P A B P A P B

Dependent events (and): 
A drawer contains 4 blue, 6 black, and 2 brown socks. 
What is the probability that you choose two blue socks 
in a row? 

4 3 12 1(   )
12 11 132 11

p blue and blue = ⋅ = =  

 
Independent events (and): 
If you roll two six-sided number cubes, what is the 
probability that you roll two even numbers? 

3 3 9 1(   )
6 6 36 4

p even and even = ⋅ = =  

 
Mutually exclusive events (or): 
If you roll a six-sided number cube, what is the 
probability that you roll a 1 or a 6? 

1 1 2 1(1 or 6)
6 6 6 3

p = + = =  

Corresponding Angle: Angles that are on 
the same side of the transversal and are 
both above or both below the lines cut by 
the transversal 

If the lines are parallel: 
 
∠ 1 and ∠ 5  
are corresponding                  
and congruent. 
 
∠ 3 and∠ 7  
are corresponding  
and congruent. 
 

Cost Per Unit: A unit rate used to 
compare costs per single item; a rate in 
which the second quantity is one 

 
 
 
 
 

Distance Formula:  
From the Pythagorean Theorem,  
the distance d between any two points 

$3.90 $0.39
10 markers 1 marker
Unit Cost $0.39

=

=

1 1( , )x y  and ( ,2 2x )y  is  
2 2

2 1 2 1( ) (d x x y y= − + − )

1

.   
If you let the horizontal distance 2x x− = a 
And the vertical distance 2 1y y− = b  
Then the equation becomes  

2d a b= + 2 2b= + or d a  2 2

 
 
The distance 9 16 25 5d = + = =  
 

d 
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Exterior Angles: The angles on the outer 
sides of two lines cut by a transversal 

∠ 1, ∠ 2, ∠ 7, and ∠ 8 are exterior angles.  
 
 
                            1                  1 
 
 
 
 
 
 

Hypotenuse: The longest side of a right 
triangle, or the side directly across from 
the right angle 

 
 
 
 

Intercept: The point where a graph 
crosses either the x- or the y-axis. 
The y-intercept of the line y = mx + b is b 
 
The y-intercept can be found algebraically 
by letting x = 0 and solving for y. 
The x-intercept can be found algebraically 
by letting y = 0 and solving for x. 

 
 
        
 
   The y-intercept is 2.  
   The x-intercept is -3. 
 
 
 
     
 

 
Interior Angles: Angles on the inner sides 
of two lines cut by a transversal 

 
Angles 3, 4, 5 and 6 
are interior angles. 
 
 
 
 
 
 

Irrational Numbers: A number that 
cannot be written as a ratio of two 
integers. Irrational numbers in decimal 
form are non-terminating and non-
repeating. 

These numbers are irrational:  
 
 
 
 
 
 
 
 
 

2 2
3

y x= +

2 1.414213562...=

0.01011011101111...

3.14159265358979323...π
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Laws of Exponents:  
If you multiply two expressions with the 
same base, the base stays the same and 
you add the exponents: x y x yb +=b b  
If you divide two expressions with the 
same base, the base stays the same and 
you subtract the exponents: 

 
x

x y
y

b b
b

−=   if    b  0≠

 
If you raise an expression with an 
exponent to a power, the base stays the 
same and you multiply the exponents:  

( )yx xyb b=  
 
Additionally,   ( )n n nab a b=

but, ( ) for  n na b a b+ ≠ + n , ,a b n∈ℜ

Examples: 
3 2 5(2 )(2 ) (2 2 2)(2 2) 2 32= ⋅ ⋅ ⋅ = =  

 
5

2

3 3
3

=
3⋅ 3 3 3
3
⋅ ⋅ ⋅

3⋅
33 27= =   

 
2 3 2 2 2 6(4 ) (4 ) (4 ) (4 ) 4 4 4 4 4 4 4 4096= ⋅ ⋅ = ⋅ ⋅ ⋅ ⋅ ⋅ = =  

 
If 0x ≠ ,  0 1x =   (  is undefined) 00
 

2
0

2

3 3 1
3

= =  

 
2(3 4) 9 16+ ≠ +  

Legs of a Triangle: In a right triangle, the  
two sides that are not the hypotenuse (the 
longest side) or the two sides that form the 
right angle. 

 
In a right triangle:  The 
sum of the squares of the 
legs is equal to the square 
of the hypotenuse. 
 

 
Line of Best Fit (conceptual): A straight 
line that best fits the data on a scatter plot.  
It can be used to predict a trend in the 
data. 

 
 
 
 
 
 
 
 
 
 
 

Multi-step Equations:  Equations that 
contain more than one operation and thus 
take more than one step (using inverse 
operations) to solve. 

 
 

 
 
 
 

Pythagorean Theorem: In a right 
triangle, the sum of the squares of the 
length of the legs is equal to the square of 
the length of the hypotenuse a b  2 2

2 3 17
 2 20
  10

x
x

x

− =
=
=

3( 1) 15
3 3 15
 3 12

    4

x
x
x
x

+ =
+ =
=
=

2c+ =

5 17
64 225 289
+ =
+ =

 

                                               8 1  
2 2 2

                                             
 
 

8 

15 17 
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Precision: The level of detail of a 
measurement, determined by the unit of 
measure.  Precision depends on the 
smallest unit of measurement being used. 

A meter stick that has centimeter markings has a 
precision of 1 cm and a possible error of plus or minus  
0.5 cm.  Significant digits can indicate the precision of 
a measurement.  A measurement of 45.32 cm contains 
4 significant digits.  (The 2 is the estimated digit). 
 

A ruler with 1 "
16

 markings would have greater 

precision than a ruler with only 1 "
4

 markings. 

Real Number:  A number that is either 
rational or irrational.  Real numbers can be 
represented by the infinite set of  points on a 
number line. 

Real numbers include all of the following numbers:  
rational, irrational, and thus integers, whole numbers, 
natural numbers, zero. 
 
 The properties of real numbers include the commutative, 
associative, distributive, additive and multiplicative 
identity, and additive and multiplicative inverse properties. 
 
 
 
 
 
 

Relative Frequency: The observed 
number of successful events for a given 
number of trials: the ratio of the total 
number of times a given event occurs to 
the total number of events.  
The observed relative frequency is an 
approximation to the true probability of an 
event. 
 

If we were able to perform a trial more and more 
times, the relative frequency would eventually 
approach the actual probability. 
 
For example: 
If you were to flip a coin 20 times, heads might come 
up 12 times.  The relative frequency would be 
12 0.6
20

= .   

Toss the coin 100 times, if there are 54 heads, the 

relative frequency would be 54 0.54
100

= .   

As you continued to increase the number of coin 
tosses, the relative frequency should approach the 
theoretical probability of 0.5. 
 

Scatter Plot: A graph on a coordinate 
system used to display a set of data points 

 
 
 
 
 
 
 
 
 
 

 

22
7

−
11
2

− 2 π
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Supplementary Angle: Angles whose 
sums add up to 180 degrees 

 
 
Angles 1 and 2  
are supplementary. 
 

1 2 180∠ +∠ = °          
System of Equations: Two equations in 
two variables.  The number of solutions of 
the system  can be infinite (if they 
represent the same line), one point (x,y) (if 
the two lines intersect) or no solution (if 
the lines are parallel). 

 
 
 
 
 
 
 
 

3
2

x y
x y
− = −
− =

              
2 8

2
x y
x y
+ =
− =

            
2

2 2
x y
x y
− =
− = 4

No solution:          One solution:      Infinite number of 
Parallel lines                (4,2)          solutions: same line 

Transversal:  A line that intersects two 
other lines (usually parallel). 

 
Line t  is a transversal  
which intersects parallel 
 lines l and m. 
 
 
 
 
 
 
 

Venn Diagram: A diagram showing the 
relationships among sets of objects using 
overlapping circles. 

 
 
 
 
 
 
 
 
 
This Venn diagram shows that the intersection of the 
factors of 10 and the factors of 15 are those they have 
in common, 1 and 5.     

Vertical Angles: A pair of opposite 
congruent angles formed by intersecting 
lines 

 

 

t

l

m

 

Factors 
   of 15 1 

 
5 2 

 
10 

3 
 
15 

Factors  
 of 10 
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Algebra I / Technical Algebra 
 

Absolute Value:  A number’s distance from zero 
on a number line.  A number’s absolute value is 
nonnegative. 

 
4 4 4− = =

Algebraic Expressions:  A mathematical phrase 
that can include numbers, variables, and 
operation or grouping symbols.  A combination 
of numbers and/or variables with at least one 
operation 

Examples: 
Write an algebraic expression for the sum of six and a 
number:  6 + n 
Evaluate the algebraic expression  if x = - 4: 2 3x− +
 2( 4) 3  (16) 3  13− − + = − + = −  

Coefficient: The numerical factor of a variable 
term.  A variable is multiplied by the coefficient  
in a term. 

 
 
 
 
 
 
 

Combinations: An arrangement of the elements 
of a set without regard to order.  The number of 
combinations is given by 

( )
!

! !n r

n nC
r r n r

⎛ ⎞
= =⎜ ⎟ −⎝ ⎠

 

The number of ways that 3 letters can be chosen from the 
letters A,B,C,D,E is ten: 
{A, B, C}   {A, B, E}   {A, C, E}    {B, C, D}     
{B, D, E}   {A, B, D}   {A, C, D}    {A, D, E}     
{B, C, E}    {C, D, E} 
 

(This can be read: given n elements, choose r, 
( )( )! 1 2 ...1n n n n= ⋅ − − ,  so ) 4! 4 3 2 1= ⋅ ⋅ ⋅ ( )

5 5! 5 4 3! 20 10
3 3! 5 3 ! 3!(2) 2
⎛ ⎞ ⋅ ⋅

= = = =⎜ ⎟ −⎝ ⎠
 

 
Constants: A term that has no variable factor.  

 
 
 

Coordinate Plane:  A plane formed by a 
horizontal number line (x-axis) and a vertical 
number line (y-axis).  Points on the coordinate 
plane are defined by their horizontal and 
vertical distance form the origin (0,0).  
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Distance Formula: The distance d between any  
 
two points             and                 is 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

( )2 2,x y( )1 1,x y

( ) ( )2 2
2 1 2 1d x x y y= − + −

( ) ( )2 2
2 1 2 1d x x y y= − + −

Domain & Range:   
Domain: The set of all x-coordinates in the 
ordered pairs (x,y) of a relation. 
Range: The set of all the y-coordinates in the 
ordered pairs (x,y)  of a relation. 
The domain of a function is the set of all x 
values for which the function is defined. 

 

 
 

Equations (solving, graphing, slope-intercept, 
etc.): An equation is a mathematical sentence  

 

containing an equal sign.   
To solve an equation, find values for the 
variable that makes the sentence true.   
The graph of a linear equation contains all 
points that make that equation true. 

 
 
y = x - 3 
 m = 1 
y-intercept = −3  
 
 
 
 

Factoring: To write a number (or expression) as 
a product of two or more numbers (or 
expressions). 

Some common factoring patterns are: 
 

2 3 2

2 2

Common factor :  2 (1 2 )
Difference of squares :  ( )( )
Grouping :  ( ) ( ) ( )( )

x y x y x y x
x y x y x y

x a b y a b a b x y

+ = +

− = − +
+ − + = + −

 

 
Function Notation:  Use the symbol f (x) to 
mean the function whose input is x. “ f(x)”  is 
read “f of x” and means that the value of the 
function depends on the value of x.  f(x) is the 
output (dependent variable) of the function with 
input (independent variable) x. 

A function is a mapping from a domain to a range. 
The graph of a function will pass the vertical line test, that 
is, any vertical line drawn on the graph will only cross the 
graph once. 
If   f(x) = x + 3     then f(0) = 3,   f(1) = 3  and f(-1) = 2 
 

Inequality:  The graph of a mathematical 
sentence showing the relationship between 
quantities that are not equal, using <, >, <, >, or 

. ≠
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Inverse Operations (algebraic):  Operations that 
undo each other: b and –b are additive inverses.  

b and 1
b

 are multiplicative inverses ( 0b ≠ ). 

Addition and subtraction are inverse operations 
(undo adding 3 by subtracting 3)  
 
Multiplication and division are inverse operations  
(undo multiplying by 2 by dividing by 2) 
 

Irrational Numbers:  A number that cannot be 
written as a ratio of two integers.  Irrational 
numbers in decimal form are non-terminating 
and non-repeating. 

These numbers are irrational: 
 
 
 
 
These are rational: 

4 2=                              
10.01010101...

99
=  

 
Line of Best Fit:  A straight line that best fits the 
data on a scatter plot.  (This line may pass 
through some, none, or all of the points).  The 
line of best fit is a trend line for the data.   

The line of best fit for this data suggests a correlation 
between the x and y values. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

2 1.414213562...= 0.01011011101111...

π 3.14159265358979323846264338327950...

Linear Systems: A linear system of equations is 
a set of two equations with the same variables, 
graphed in the same coordinate plane.  If the 
system has a solution, it is called consistent. If 
it does not have a solution it is inconsistent. 

 
 
 
 
 
 
 
 

3
2

x y
x y
− = −
− =

              
2 8

2
x y
x y
+ =
− =

           
2

2 2
x y
x y 4
− =
− =

 

No solution:          One solution:     Infinite number of 
Parallel lines                (4,2)          solutions: same line 
 
 
Linear systems can be solved graphically, by 
substitution or by elimination (linear combination). 
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Midpoint Formula:  The midpoint, M, of a line 
segment with endpoints 1 1( , )x y and 2 2( , )x y is 

1 2 1 2,
2 2

x x y yM + +⎛ ⎞= ⎜ ⎟
⎝ ⎠

 

The point M: (-1,1) is the midpoint of the segment AC 
with endpoints A: (-3,5) and C: (1,-3).  
 

 
 

Permutations: An arrangement of elements of 
a set in which order is important.  The number 

of permutations is given by 
( )

!
!n r

nP
n r

=
−

 

How many ways can two letters be arranged from the 
four letters M, A, T, and H? 
 
There are 12 possible permutations: 
MA,  AM ,   MT,  TM,   MH,  HM, 
AT ,  TA,     AH,  HA,    TH,  HT 
 

( ) ( )4 2
4! 4 3 2 12

4 2 ! 2
P ⋅ ⋅
= = =

−
 

Polynomial:  A monomial or the sum/difference 
of two or more monomials.  A quotient with a 
variable in the denominator is not a polynomial.  

These are polynomials: 
 
Monomial:   5x                     Binomial:   2x + 6 
Trinomial:  23 2 1x x+ −     Polynomial:  3 23 2 1x x x− + −  
 
Theses are not polynomials: 

13 2 4x x− + − ,    2

5 x
x

− ,    2x x+ +  

Pythagorean Theorem: The Pythagorean Theorem 
states that, in a right triangle, the square of the 
hypotenuse is equal to the sum of the squares of the 
two legs.  There are several proofs that use area 
models. 
 
 
 

Pythagorean Theorem:  2 2a b c2+ =  where a and b are 
the lengths of the legs of the right triangle and c is the 
length of the hypotenuse.  
This is an area model to 
demonstrate the  
Pythagorean Theorem. 
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Quadratic Equation:   A function given by a 
polynomial equation of degree two.  Its graph is a 
parabola. 

A quadratic equation can be expressed in the form 
2 0ax bx c+ + = .  The quadratic term is ,  the linear 

term is bx , and the constant term is c.  The real roots 
(solutions) to the equation are the x-intercepts of its graph. 

2ax

The solutions to 2 6 0x x− − =  are the x-intercepts of the 
graph 2 6y x x= − − :  2  or  3x x= − =  

 
 

Quadratic Formula (discriminant):  The quadratic 
formula is used to find the roots/solutions to 
quadratic equations of the form .  
Solving the quadratic equation for x by completing 
the square yields the quadratic formula which states 

that 

2 0ax bx c+ + =

2 4
2

b b acx
a

− ± −
=  

What is the nature of the roots of the following quadratic 
equations?  What kind of roots are there and how many? 
 
1.   2 2 3x x 0− − = ,   2 4 4 ( 12) 16D b ac= − = − − =  
D is a positive perfect square, so two real rational roots. 
( 3 or 1x x )= = −  
 
2.   2 3 3x x 0− − = ,   2 4 9 ( 12) 21D b ac= − = − − =  The discriminant is the part of the quadratic formula 

that is under the radical.  It determines the nature of 
the roots (what kind and how many). D is positive, so two real irrational roots.  

3 21
2 2

x
⎛ ⎞

= ±⎜ ⎟⎜ ⎟
⎝ ⎠

 

 
3.   2 3 3x x 0− + = ,  2 4 9 (12) 3D b ac= − = − = −  
D is negative, so two complex conjugate roots. 

3 3
2 2

x i
⎛ ⎞

= ±⎜ ⎟⎜ ⎟
⎝ ⎠

 

 
 
4.  2 6 9x x 0− + = ,  2 4 36 (36) 0D b ac= − = − =  
D is zero, so one real double root.    (x = 3) 
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Ratio/Proportion (scale factors):  Ratio: A 
comparison of two numbers by division. 
Proportion: An equation that states that two 
ratios are equal. 
 
Scale factor:  The ratio by which a drawing or 
figure is enlarged or reduced.  The resultant 
figure is similar to the original. 

If the Eiffel Tower is 1000 feet tall and the drawing 
of it is 10 inches tall, the scale would be:  
   10 inches=1000 feet or 1 inch = 100 feet. 
 
A scale factor of one hundred 
means that the linear 
dimensions of the tower are 
100 times that of the drawing.  
However, the area of the tower 
is (100)2 or 10,000 times that o
the figure in the drawing.  

f 

 
Real number:  A number that is either rational or 
irrational.  Real numbers can be represented by the 
set of infinite points on a number line. 

Real numbers include all of the following numbers:  
rational, irrational, and thus integers, whole numbers, 
natural numbers, zero.  
 
 The properties of real numbers include the commutative, 
associative, distributive, additive and multiplicative 
identity, and additive and multiplicative inverse properties. 
 
 
 
 
 

Slope: For a linear equation, the ratio of the 
vertical change to the horizontal change 
between two points on the graph of its line.  It 
measures the steepness of the line. 

 
 
 
 
 
 
 
 
 
 
         Positive slope                           Negative slope 
 
 
 
 
 
 
 
 
 
 
 
 
 
             Zero slope                     No or undefined slope 
 
 

22
7

−
11
2

− 2 π
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Subsets:  A is a subset of B if every member of A is 
also a member of B.  Every set is a subset of itself.  
The empty set is a subset of every set.  The number 
of subsets of a given set is 2n where n is the number 
of elements in the set. 

 

Irrational numbersIrrational numbers

 
 
Natural numbers is a subset of whole numbers which is a 
subset of integers which is a subset of rational numbers 
which is a subset of real numbers. 
Irrational numbers is also a subset of real numbers. 
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Geometry / Technical Geometry 
 
 

Adjacent angles:  Two angles in the 
same plane that are next to each other 
and share a common side and a 
common vertex. 

 
CAB∠  and BAD∠   

are adjacent.  Ray AB 
is their common side 
and point A is their  
common vertex. 
 
 
 
 
In each triangle, the altitude to side BC is segment AF: Altitude of a triangle:  The 

perpendicular segment from a vertex 
to the line containing the opposite 
side of a triangle. 

 

 
 

Angle of Depression:  An angle formed 
by a horizontal line and the line of sight 
below it. 

 
 
 
 
 
 
 
 
Angle x is the angle of depression.  It is congruent to  ABC∠
 

A

C B

Angle of Elevation:  An angle formed 
by a horizontal line and the line of sight 
above it. 

 
Angle x is the angle of 
elevation.   
 
 
 
 
 
 
 

Bisect:  To divide into two equal parts.   
   
 An angle bisector is a ray in the interior 

of an angle that divides the angle into 
two congruent angles. 

 
 
 
 
Segment AO bisects 
Segment CD                          Ray BD  bisects                        ABC∠

A bisector of a segment contains the 
midpoint of the segment and divides it 
into two congruent segments. The 
bisector can be a line, a segment, a ray 
or a plane.  
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Central Angle of a circle:  An angle in 
a circle whose vertex is the center of the 
circle and whose sides intersect the 
circle.  

 
Angle BOA is a central angle. 
 
 
 
 
 
 
 
 
 
 

Chord of a circle:  A segment whose 
endpoints are points on the circle.  The 
longest chord of a circle is the diameter. 

 
 
Segments AB and CD are chords of 
the circle. 
The diameter CD  is the longest 
chord of the circle. 
 
 

Complementary Angles:  Two angles  
whose sum is 90 degrees.   

A∠   and B∠  are complementary if 
and only if . 90A B °∠ +∠ =

 
 
 
 
 
 
 
 

A 58 degree angle and a 32 degree angle are complementary since 
58 + 32 = 90. 
If complementary angles are adjacent, their exterior sides form a 
right angle. 

Congruent figures:  Two figures are 
congruent if they have exactly the same 
size and shape.   
Two polygons are congruent if their 
corresponding sides and angles are 
congruent.  The symbol for congruence 
is . ≅

 
 

,  , AB DE BC EF CA FD≅ ≅ ≅  
,  ,   A D B E C F∠ ≅ ∠ ∠ ≅ ∠ ∠ ≅ ∠  

Conjecture:  To make an educated 
guess or a prediction about future 
outcomes based on patterns, logic or 
data 

After measuring several pairs of vertical angles, a conjecture was 
made that vertical angles are congruent. This conjecture used 
inductive reasoning. 
 

        
 

ABC DEFΔ ≅ Δ

°

°
°°
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Corresponding Parts of congruent or 

r 

ons are congruent, the 
   

ent and 

 
similar figures:  A side (or an angle) of 
a polygon that is matched with a side 
(or an angle) of a congruent or a simila
polygon.   
If the polyg
corresponding parts are congruent.
If the polygons are similar, the 
corresponding angles are congru
the corresponding sides are in 
proportion. 

 
The corresponding angles of the two similar triangles are 
congruent: ,  ,   A D B E C F∠ ≅ ∠ ∠ ≅ ∠ ∠ ≅ ∠  

The corresponding sides are in proportion: 
AB BC CA
DE EF FD

= =  

Deductive Reasoning:  Using facts, 

on 
 

1. Given: Vertical angles are congruent 
definitions, properties, axioms and 
theorems to reach a logical conclusi
or to show that a conjecture is true.  It is
reasoning from the general to the 
specific. 

An example of deductive reasoning: 
 

2. A∠  and B∠  are vertical angles 
3. Therefore, A∠  and B∠  are congruent 

 
Geometric Mean:  The geometric mean 
occurs in a proportion when the two 

inner terms are the same.  If 
a x
x b
=  

then 2x ab=  and x ab= ; x is the 
etric megeom an. 

 

 

Inductive Reasoning:  A conclusion or 

 is 

An example of inductive reasoning:  
airs f vertical angles 

ngruent. 
 

a prediction is reached based on 
patterns or many observations.  It
reasoning from the specific to the 
general. 

1. A student measures several p  o
2. Each time,  the angles in the pair are congruent 
3. The student concludes that vertical angles are co

Inscribed Angle in a circle:  An angle 

le.  
whose vertex lies on the circle and 
whose sides lie on chords of the circ

 
 
 

BPA∠  is an inscribed angle. 
 

 

 
 
 
 
 
 
  

Median of a Triangle:  A segment 
le 

e medians of the triangle     
which connects the vertex of a triang
to the midpoint of its opposite side. 

 Th
are:   , ,AY BX CZ     
 
 
 
 
 
 
 
              

ABC DEFΔ ≅ Δ
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Parallel Lines:  Lines that lie in a plane 

arallel lines 

                                                  

 
and do not intersect.    (Parallel planes 
are planes which do not intersect) 

 
 
 
P
 
        Parallel planes 

Perpendicular:  Lines, segments, rays          
or planes that intersect to form right 
angles. 

AB ⊥ CD  
 
 
 
 
 
 

Pi:  The ratio of the circumference of a 
circle to the length of its diameter.  

Approximations for pi are 3.14 and 
22
7

 

                 
 

              

535897932384
626433832795

9937510 58209
749445923078...

 
 

 

3. 141592

028841971693

π ≈

 

 
Proof: 

: A logical argument using 

ain of 

cing argument 

deas in a 

ts in 

e:  A proof using ordered 
, 

 

xample of Flow Proof: 
Formal
statements supported by reasons, 
containing axioms, postulates, 
definitions and theorems in a ch
deductive reasoning.  
Paragraph:  A convin
that is written in complete sentences 
which starts with the hypothesis and 
ends with the conclusion. 
Flow: A way to organize i
proof using arrows to display the 
relationships between the statemen
the proof. 
Coordinat
pairs and usually the distance formula
mid-point formula and/or the definition
of slope to prove geometric conjectures. 

E

 
 

Properties : 
Reflexive:  Any segment or angle is 

 b, then b = a. 

 = c then a = c. 

eflexive: 

congruent to itself. 
Symmetric:  If  a =
Transitive:  
If a = b and b

R  A A∠ ≅ ∠   or   AB AB≅  
 
Symmetric:  A B∠ ≅ ∠ , therefore  B A∠ ≅ ∠  
 
Transitive:  A B∠ ≅ ∠ ,  B C∠ ≅ ∠ , therefore A C∠ ≅ ∠  
 

C

B A

D

Circumference
Diameter

π =
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Secant Line:  A line that intersects a  

Secant 

circle in exactly two points.  A secant 
will contain a chord of the circle. 

 
AB           CA and CE         Angle ACE formed by secants 

 
Similar figures:  Two figures are 

s are 

 the same shape but 

imilar is . 

similar if their corresponding angle
congruent and their corresponding sides 
are in proportion.   
Similar figures have
different sizes.  
The symbol for s ∼

 
ABC DEFΔ Δ∼       ,  ,   A D B E C F∠ ≅ ∠ ∠ ≅ ∠ ∠ ≅ ∠  

And     
AB BC AC
DE EF DF

= =  

Supplementary angles:  Two angles  
whose sum is 180 degrees.  
 A∠   and B∠  are supplementary if 
and only if 180B+∠ = °  A∠

 

 
These two angles are supplementary since 139 + 41 = 180. 
 

ngles 1 and 2 are supplementary.  A
 1 2 180∠ +∠ = °  
If supplementary angles are adjacent, 
their exterior sides form a straight 
line.  
 

Surface Area of Solids:  The surface 
f he surface area of the        

 
area of a solid is the sum of the areas o
the surfaces of the solid.  The lateral 
area is the area of its lateral faces for a 
prism or pyramid and its curved lateral 
surface for a cylinder and a cone. 

T
rectangular solid is 

2 2 2SA lw lh wh= + +  
 
 
 

Tangent Line:  A line which intersects 
a figure or a solid in only one point. 

 
PT  is tangent to                  
circle C at point P. 

  It is perpendicular to
radius PC . 
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Theorem:  A statement which can be 
proved to be true. Example:  The Py ich states that the sum of 

the squares of the legs of a right  square of 
the hypotenuse, can be proved m . 
 

 
thagorean Theorem, wh

triangle is equal to the
any different ways

Transversal:  In a plane, a line that 
intersect two or more (usually parallel) 
lines.  

 
Line t is a transversal  
which intersects parallel 

ines l and m.  l
 
 
 
 
 
 
 
 
 

l

m

t
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Algebra II 
 

The absolute value of 3  is: 4i+
2 23 4 3 4 25 5i+ = + = =  

Absolute value of a complex number: (Notation: z  )  
2a bi a b+ = + 2 and is the number’s distance from the origin 

in the complex plane.  
Amplitude:  The amplitude of a periodic function is the 
absolute value of one-half of the difference between its 
maximum value and its minimum value. 

max min
2

A −
=  

The amplitude of 2siny x=   is 2.  
2 ( 2) 2

2
A − −
= =  

 
 
 
 
 
 
 
 
 
 
 
 

Binomial Theorem:  For any positive integer n:  

1 2 2 3 3( ) ...
0 1 2 3

n n n n n nn n n n n
a b a a b a b a b b

n
− − −⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞

+ = + + + + +⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠

 

Where          
!

( )!
n n
r n r

⎛ ⎞ =⎜ ⎟ −⎝ ⎠ !r

5 0 1

2 3

5 4

3 2 4 5

5 4 1 3 2 2 3

1

4 5

0

1

5 5
( )

0 1

5 5 5 5
2 3 4 5

5 10 10 5

x y x y x y

 

The exponents of the first term (a) of the binomial start 
with n and decrease by one each time.  The exponents of 
the second term (b) of the binomial start with 0 and 
increase by one each time.   
The coefficients in the binomial expansion can also be 
found in Pascal’s triangle. 

 

x y x y x y x y

x x y x y x y x y y

⎛ ⎞ ⎛ ⎞
+ = + +⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠
⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞

+ + +⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠

 

= + + + + +

Completing the Square:  Rewriting a quadratic polynomial 
(by adding/subtracting constants) so that it contains a perfect 
square trinomial. 

Solve by completing the square: 2 6 5 0x x+ − =  
2

2

2

1.  6 5
2.  ( 6 9) 5 9
3.  ( 3) 14

4.  3 14

5.  3 14

x x
x x
x

x

x

+ =

+ + = +

+ =

+ = ±

= − ±

  

 
Complex Conjugates:   A pair of complex numbers of the form 

 and whose product will always be a real number. a bi+ a bi−
2 2( )( )a bi a bi a b+ − = +  

 
2(3 2 )(3 2 ) 9 4 9 4 13i i i− + = − = + =  

 
Complex numbers:  Numbers that can be expressed in the 
form a  where bi+ 1i  and a and b are real numbers.   = −

Examples:   4 2i− = ,   6 ,   3i+ 1 1 0i− = − +  
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Conic Sections:  The curves formed by the intersections of a 
plane with an infinite double right circular cone at different 
angles.  The conic sections are the parabola, hyperbola, ellipse 
and circle. 

 
 
 
 
 
 
 
 
Parabola,          ellipse,       circle,           hyperbola 
 

Correlation:  The degree to which two or more attributes 
or measurements on the same group of elements show a 
tendency to vary together. 

Because two variables are highly correlated does 
not mean that one causes the other. 
 
This graph s
a high correlat
between hou
studied and 
grades. 
 

hows 
ion 

rs 

 
 
 
 

3 2 7
5 2 17

x y
x y
+ =
− =

 
Cramer's Rule:  A method of solving a system of equations 

using determinants. Given the system 
ax by c+ =
dx ey f+ =

 

Cramer’s rule states that the solution is: 

  and yx DDx y= =     where 
D D

 

,     and   x y

a b c b a c
D D D

d e f e d f
= = =  

Solve for x using Cramer’s rule:  

 
 

3 2
6 10 16

5 2
48 3
16

xDx
D

−
= = =

−
 D = = − − = −

−
      

 
7 2

14 34 48
17 2xD = = − − = −

−
  

48 2
24

yD
y

D
−

= = = −  

                               
3 7

51 3D 5 24
5 17y = = − =  

 
Delta Δ:  A Greek letter representing an incremental change. 

lope is defined as the change in y divided by the 
 
S

change in x:  2 1

2 1

y yym
x x xΔ −

 

−Δ
= =  

Dependent/ Independent Events:  Dependent events are such ossing a coin at the same time as rolling a number 
e 

aking a sock from a drawer containing several 

that the occurrence of one event affects the probability of the 
occurrence of the other.  Two events are independent if the 
outcome of one does not affect the outcome of the other. 

T
cube are independent events.  The result of tossing th
coin has no effect on the outcome of rolling the 
number cube. 
 
T
socks and not replacing it, and then taking out a 
second sock are dependent events. Once the first 
sock is removed, the sample space has changed. 
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Discriminant:  The discriminant is the part of the quadratic 
e 

hat is the nature of the roots of the following W
formula that is under the radical and thus indicates whether th
roots of a quadratic equation are real or imaginary.   

2 4D b ac= −  

quadratic equations? 
1.   2 2 3 0x x− − = ,   

6b ac2 4 4 (D 12) 1= − = − =  
D is a positive perfect square, so two real rational 

x

−

roots. 
2.   2x 3 3 0− − = ,   

12) 21b ac2 4 9 (D = − = − =  
D is positive, so two real irrational roots. 

−

3.   2 3 3 0x x− + = ,  2 4 9D b ac= − = − (12) 3= −  
 negative, so tw omplex conjugate roots. D is o c

4.  2 6 9 0x x− + = ,  2 4 36 (36)D b ac= − = − 0
 zero, so one re double root. 

=  
D is al 
If  ( ) ( ) ( )P x x r q x= −  then ( )P rFactor Theorem:   Given a polynomial  P(x), then x – r  is 0=  and 
If  factor of P(x) if and only if P(r) = 0. ( ) 0P r =  then ) ( )P x r q x−

 example x x x x x
( ) (x=  

For :  5x 4 3 21 ( 1)( 1)+ = + − − +  
actor of    and  

+
so (x + 1) is a f

5( 1) ( 1) 1 0P
 5 1x +

− = − + =  
Factorial: The product of a given positive integer 

or 
Four factorial:  4! = 4 · 3 · 2 · 1 = 24. 

multiplied by all lesser positive integers: The symbol f
factorial is !. 
Function Domain:  The set of possible x values (the 

d. 

ange:  The set of all y values (the dependent variable) which 

If 
independent variable) for which the function is define
 
R
are generated by the values of the domain. 

( )f x x= , the domain is all real numbers, the 
ge is non-ran negative real numbers. 

If  
1( )f x =

2x −
, the domain is all real numbers 

the range is all real numexcept 2, and bers except 0. 
 

Functions (polynomial, exponential, logarithmic):  A 
ne and 

whole number degree n with 

...n n
na x a x a− −+ + + +   

Exponential function: 

Polynomial function: 

xponential function: 

 4 2( ) 3 2 1P x x x x= − + −  
 function is a mapping of each element of the domain to o

only one element in the range.  
Polynomial function of positive E  ( ) 3xP x =  

 rational coefficients: 
1( ) n nP x a x a x −= + Logarithmic function: 

n and logarithmic function 
 3( ) logP x x=  

(The exponential functio
are inverses of each other) 

2 3
0 1 2 3

 ( ) xP x ab=  
Logarithmic function:  ( ) logbP x x=  
Inverse Function:  If f  is a one-to-one function, then the 3 3( ) 2   and   ( ) 2f x x g x x= + = −  are inverses. 

Their graphs are symmetric with respect to the line  
y = x. 

  

inverse of f  (notation: 1f −  ) is the  set of all ordered pairs
of the form (y, x) wher , y) belongs to f.   
 

 
e (x

he domain of f  becomes the range of 1f −T  and the range 
of f  becomes the domain of 1f − .  
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Inverse Matrix (to solve a system of equations):  The inverse 
of matrix A denoted by , is the matrix such that 1A− 1AA I− =  
and  (where I is the identity matrix).   1A A I− =
 
The system of equations represented by AX B=  has the 
solution 1X A B−= if A:  
is the coefficient matrix of a square system (same number of 
equations as variables) and  
is invertible (has an inverse). 
 

Solve 
3 2 7
5 2 17

x y
x y
+ =
− =

  using inverse matrices. 

 
13 2 7 3

5 2 17 1
x

X
y

−
⎡ ⎤ ⎡ ⎤ ⎡ ⎤ ⎡ ⎤

= = =⎢ ⎥ ⎢ ⎥ ⎢ ⎥ ⎢ ⎥− −⎣ ⎦ ⎣ ⎦ ⎣ ⎦ ⎣ ⎦
 

Law of Sines:  A proportion used to solve an oblique triangle.   
 
The proportion uses the ratios of the sine of an angle to the 

length of the side opposite the angle: 
sin sin sinA B

a b c
= =

C
 . 

Solve for a:  
sin 75 sin 45

7 a
° °
= ,  a = 9.56 

 

 
 

Logarithm:  A logarithm is an exponent;  logb a c=  if and 

only if .   cb a=
2log 8 3=  because  32 8=

 
log100 2=  because  210 100=A logarithm written with no base is a base 10 logarithm.  

  
3ln( ) 3e =  because  3 3( )e e= A logarithm written as ln( )x c=  (called a natural logarithm) 

is a base e logarithm and means . ce x=

The coefficient matrix of  
3 2 7
5 2 17

x y
x y
+ =
− =

 
Matrices:  A rectangular array of numbers, consisting of 
horizontal rows and vertical columns.   

 

is 
3 2
5 2
⎡ ⎤
⎢ ⎥−⎣ ⎦

 

 
Mutually Exclusive Events:  Two events that cannot both 
happen at the same time.  
 If A and B are mutually exclusive, then 

. (  or ) ( ) ( )P A B P A P B= +

Example of mutually exclusive:  A pair of dice is 
rolled.  The events of rolling a 5 and of rolling a 
double have NO outcomes in common.  
 
Example of not mutually exclusive:  A pair of 
dice is rolled.  The events of rolling a 4 and of 
rolling a double have the outcome (2,2) in 
common.  

Normal Distribution Curve:  The theoretical curve where 
the data is distributed symmetrically about the mean.  
The curve is bell shaped.  In a normal distribution, the 
mean, median and mode all coincide. 
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Parent Function:  The original function before any 
transformation is applied. 

 
 
 
 
 
 
 
Parent                        Vertical                     Horizontal 
function                     Translation               Translation 

2xy =                                   2 2xy = + ( 2)2 xy +=  
 

Pascal's Triangle:  A triangular array of numbers where 
each row is generated by taking the sum of the two entries 
above it in the previous row.  It is useful in expanding 
binomials and in probability. 

 
Pascal’s Triangle 

1 
1  1 

1  2  1 
1  3  3  1 

1  4   6   4  1 
1  5  10 10  5  1 

 
Period:  A function has positive period b, if f(x) = f(x + b) for 
all x.  The period of the function is the length of one complete 
cycle of the function. 

The following function repeats every 2π  units, so its 
period is 2π . 
 

Piece-wise Functions:  A function defined by two or more 
equations over a given domain. 

The absolute value function can be defined as a piece-
wise function: 
 

 0
( )

 0
x if x

f x x
x if x

≥⎧
= = ⎨− <⎩

 

 
Probability (theoretical, experimental):  
Theoretical probability is a ratio that compares the number 
of ways a certain event can occur to the total number of 
possible outcomes.   
Experimental probability of an event is the ratio of the 
number of times the event actually occurs to the total 
number of trials. 

The theoretical probability of heads when 
flipping a coin is 1:2 or  ½ .   
 
The experimental probability is often different in 
actual trials. But, the higher the number of flips 
the closer you come to the theoretical probability.  

Pythagorean Identities:  To prove the two Pythagorean identities from the 
fundamental trig identity,  The Fundamental Trig Identity : 2 2sin cos 1x x+ =

2

and the two 
trig identities that are derived from it: 1)  Divide both sides by 2sin x  to get  

2 21 cot cscx x+ =   21 tan secx x+ =   and   2 21 cot cscx x+ = . 
 
2)  Divide both sides by 2cos x  to get  

2 21 tan secx x+ = . 
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Radian:  A unit for measuring angles.  On a circle, it is the 
measure of the central angle that intercepts an arc equal to the 
radius of the circle.  There are exactly 2π  radians in a circle. A 
radian is equal to about 57.3 degrees. 

Common radian measures are 

30 ,  45 ,  60 ,
6 4 3

390 ,  90 ,  270 ,  2 180
2 2

π π π

π ππ π

= ° = ° = °

= ° = ° = ° = °
 

 
Radical Equation: An equation that includes one or more 
radical expressions containing variables.  

To solve a radical equation, isolate the radical and 
raise both sides to the power which will eliminate the 
radical.  
Be careful, because squaring both sides of an equation 
can introduce extraneous solutions.   
 
So, when you raise both sides to an even power, you 
must check all solutions and reject those that do not 
solve the equation. 
 

Reciprocal Trig Identities:   
The reciprocal of sin(x) is csc(x),  
the reciprocal of cos(x) is sec(x), and  
the reciprocal of tan(x) is cot(x). 

Example: Find x  if  csc(x) = 2 .  
 
If  csc(x) = 2 then sin(x) = ½ .   
 

Therefore x would be 30
6
π
= °  

Regression Equation:  An equation that best fits data that 
appears to model a given curve. The regression equation 
attempts to find models for sets of data. 

Most graphing calculators have built-in regression 
programs for linear, quadratic, cubic, quartic, 
logarithmic and exponential models.   
 

Sampling:  The process used to select a representative sample 
from a larger population. 

Example: To try to predict the results of an election, a 
random sample of voters is taken.   
 
The larger the sample and the more representative the 
sample is of the entire population, the more accurate 
the prediction. 
 
 

Sigma (Σ):  
1

( ) (1) (2) (3) (4) ... ( )
n

k
p k p p p p p n

=

= + + + +∑  3

1

1 1 1 11  1 1 1
21 3k k=

⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ = + + + + + =⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠

∑ 54
6

 

 
Step Functions:  A function whose domain is made up of 
discrete intervals and whose value is constant over these 
intervals.  The graph resembles a set of steps. 

The greatest integer function is a step function: 
 

the greatest integer less than or equal to xx =  
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Synthetic Division:  A short-cut alternative algorithm to long se synthetic division to divide 7U 3 23 8 5x x x+ + −  
by (x + 2)   
 
 
 
 
 
 

divide a polynomial by a binomial. 

Answer: 
 
 
 

-2 3      8      5      -7 

      -6      -4     -2 

3     2      1      -9 

2 93 2 1
2

x x
x

+ + −
+

Three-dimensional Coordinate:  Instead of an ordered pair, 

                                

(x,y) as in two-dimensions, there is an ordered triple (x,y,z). 
 
 
 
 
 
 
 
 
 
 
 
                                                         

(x,y,z) 
y

x

Transcendental Function:  A function that is not a polynomial 
 their 

ial 
function.  Functions which cannot be given by any 
algebraic expression involving only variables and 
constants. 

Examples of transcendental functions are: 
the trig functions (sin(x), cos(x), tan(x) and
reciprocals), logarithmic functions, and exponent
functions ( xb ).  

Transformation (algebraic):  The algebraic transformations 

xis or 

ra f f(x): 

x) + c  shifts c units up if c > 0 and down if c < 0 

x + c)  shifts c units left if c > 0 and right if c < 0 

x)  reflects the graph over the y-axis 

(x) reflects the graph over the x-axis 

include: vertical shifts, horizontal shifts, combinations of 
vertical and horizontal shifts, and reflections about the x-a
the y-axis.  

Given the g ph o
 
f(
 
f(
 
f(-
 
-f
 

Trigonometric Functions:  The six functions (sine, cosine, 
 

 they are defined in 

tangent, cotangent, secant and cosecant).  They are defined in
terms of ratios of sides of a right triangle.   
They are also called circular functions when
terms of ordered pairs on a circle on a coordinate system. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

sin  

cos

tan

r
y

x
r
y
x

θ

θ

θ

=

=

=

sin  

cos

tan

hyp
adj
hyp
opp
adj

θ

θ

θ

=

=

=

opp
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Unit Circle:  A circle used in trigonometry, on the Cartesian Quadrant I of the unit circle with common angles in 

 

radians and their cosine (x) and sine (y) values. plane, with center (0,0) and radius 1.  If an angle θ  in standar
position passes through the point (x,y) on the unit circle then 
cos  and sin

d 

x yθ θ= = .  
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Bloom’s Taxonomy and knowledge taxonomy verbs 
 
 Although Benjamin Bloom developed his classification of levels of intellectual behavior 
important in learning, (the now classic Taxonomy of Instructional Objectives) in 1956, research 
continues to support the value of objectives that involve the understanding and use of knowledge, 
those that are usually considered the most important goals of education.   
In his Taxonomy, Bloom identified three areas in which learning takes place – the cognitive, 
affective, and psychomotor domains. In the cognitive domain, which deals with the recall or 
recognition of knowledge and the development of intellectual ability, six major levels are usually 
identified.   
These levels are knowledge, comprehension, 
application, analysis, synthesis, and evaluation. Each 
level becomes progressively more complex and builds 
upon the previous level. So, not only is synthesis a 
more complex operation than knowledge, but the a
to synthesize depends upon the foundation of 
knowledge possessed by the learner. By using q
requiring higher-order thinking, teacher questionin
moves beyond an assessment tool and becomes a 
valuable instructional tool as well.  

bility 

uestions 
g 

  
Level Definition 
Knowledge Remember previously learned information,  recognize and recall facts and 

specifics 
Comprehension Understand the meaning of information, summarize or paraphrase given information 
Application Utilize knowledge in actual situations, use information in a situation different 

from the original learning context 
Analysis Break down objects or ideas into simpler parts, see how the parts relate and are 

organized, better understand the organization of the whole and the relationships 
between the parts 

Synthesis Rearrange component ideas into a new whole, combine elements learned into a 
new entity 

Evaluation Make judgments based on internal evidence or external criteria, make decisions, 
judge, or select based on criteria and rationale 

 
Verb List 
Knowledge Comprehension Application Analysis Synthesis Evaluation 
arrange, 
define, match, 
check, order, 
choose, find, 
recall, group, 
identify, label, 
list, select, 
locate, name, 
recognize, 
count, draw, 
find 

calculate, 
discuss, select, 
convert, 
restate, solve, 
classify, give 
examples, 
predict, review, 
describe,  
explain,         
identify, 
generalize 

relate, apply, 
change, 
choose, 
compute, 
demonstrate, 
discover,  
illustrate,  
predict, 
relate, show, 
sketch, solve 

analyze, 
calculate, 
categorize, 
compare, 
contrast,  
differentiate, 
discriminate, 
distinguish, 
examine, 
experiment, 
question, test 

arrange,  
collect, 
compose, 
construct, 
create, design, 
develop, 
formulate,  
organize, 
plan, prepare, 
propose, set 
up 

appraise, 
argue, assess, 
attach, choose 
compare, 
defend 
estimate, 
judge, predict, 
rate, select, 
support,  
evaluate 
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Developing Mathematical Thinking 
with Effective Questions 
 
To help students build confidence and rely on their own understanding, ask… 
Why is that true? 
How did you reach that conclusion? 
Does that make sense? 
Can you make a model to show that? 
 
To help students learn to reason mathematically, ask… 
Is that true for all cases? Explain. 
Can you think of a counterexample? 
How would you prove that? 
What assumptions are you making? 
 
To check student progress, ask… 
Can you explain what you have done so far? What else is there to do? 
Why did you decide to use this method? 
Can you think of another method that might have worked? 
Is there a more efficient strategy? 
What do you notice when…? 
Why did you decide to organize your results like that? 
Do you think this would work with other numbers? 
Have you thought of all the possibilities? How can you be sure? 
 
To help students collectively make sense of mathematics, ask… 
What do you think about what _____ said? 
Do you agree? Why or why not? 
Does anyone have the same answer but a different way to explain it? 
Do you understand what _____ is saying? 
Can you convince the rest of us that your answer makes sense? 
 
To encourage conjecturing, ask… 
What would happen if…? What if not? 
Do you see a pattern? Can you explain the pattern? 
What are some possibilities here? 
Can you predict the next one? What about the last one? 
What decision do you think he/she should make? 
 
To promote problem solving, ask… 
What do you need to find out? 
What information do you have? 
What strategies are you going to use? 
Will you do it mentally? With pencil and paper? Using a number line? 
Will a calculator help? 
What tools will you need? 
What do you think the answer or result will be? 
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To help when students get stuck, ask… 
How would you describe the problem in your own words? 
What do you know that is not stated in the problem? 
What facts do you have? 
How did you tackle similar problems? 
Could you try it with simpler numbers? Fewer numbers? Using a number line? 
What about putting things in order? 
Would it help to create a diagram? Make a table? Draw a picture? 
Can you guess and check? 
Have you compared your work with anyone else? What did other members of your group try? 
 
To make connections among ideas and applications, ask… 
How does this relate to…? 
What ideas that we have learned before were useful in solving this problem? 
What uses of mathematics did you find in the newspaper last night? 
Can you give me an example of…? 
 
To encourage reflection, ask… 
How did you get your answer? 
Does your answer seem reasonable? Why or why not? 
Can you describe your method to us all? Can you explain why it works? 
What if you had started with… rather than…? 
What if you could only use…? 
What have you learned or found out today? 
Did you use or learn any new words today? What do they mean? How do you spell them? 
What are the key points or big ideas in this lesson? 
 
www.pbs.org/teacherline 
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