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Common Core Math At-A-Glance

K.G.3 Identify shapes as two-dimensional (lying in a plane, “!at”) or 
three-dimensional (“solid”).

Mechanics
Teacher Notes: Students should have opportunities to compare objects of two- and 
three-dimensional shapes. Find examples of two- and three dimensional shapes (e.g., ice 
cream cone, piece of paper, soup can, etc.). Hold up each item and have students discuss 
the di!erences between the two types of shapes. Be sure to point out that  
two-dimensional shapes are "at and can be measured two ways: length and width, and 
three-dimensional shapes are not "at and can be measured three ways: length, width, 
height/depth. 

A two-dimensional shape is !at. Circle the two-dimensional shapes.

Answer: The rectangle, hexagon, and triangle should be circled.

A three-dimensional shape is not !at. It is a solid. Circle the three-dimensional 
shapes.

Answer: The cube, sphere, and cylinder should be circled.

Concept Mastery
 9 Students are able to distinguish between two-dimensional and  
three-dimensional shapes.

Back to Top
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Web Resources* Always preview websites and web videos prior to use with 
students.  Read more here:  Internet Content Tips & Cautions.

Teacher Background
Guide to E"ective Instruction in Mathematics K ! 3 Geometry and Spatial Sense  This guide includes 
many activities and worksheets.
Teaching Math: A Video Library, K ! 4
2D and 3D Shapes — Why Are They Di"erent?

Class Demo & Activities
Mathematics Tutoring Tips  Class Activities are included for every kindergarten standard. 
2D and 3D Presents at Pedro’s Birthday Party  The graphic without sound is an e!ective way to teach 
2D and 3D.
I’ve Seen That Shape Before
3D Shape Sort Cards
Flat and Solid Shapes Activity
Here are the 3D Shapes that I Know
3D Geoboard
Geometric Solids
Shapes Song
Marigold’s Mathemagics  Mouse over the video clips to select the rectangle, triangle, circle, cone, cube, 
etc.  Other video clips deal with near/far and above/below.
2D and 3D Shape Review

Student Practice
2D 3D?
What is the 3D Shape?
Identify and Sort Solid Shapes
What Shape Is It?

* The Web Resources are links to websites that are neither created nor published by Bright Ideas 
Press.  BIP has no control over the content of these websites, and the material contained therein 
does not necessarily re!ect the views and opinions of Bright Ideas Press.  The school and classroom 
teacher are responsible for abiding by the terms of use for each website.  Links were set up to open 
in Internet Explorer and may not open in other browsers. 
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Common Core Math At-A-Glance

1.OA.3 Apply properties of operations as strategies to add and subtract.2  
Examples: If 8 + 3 = 11 is known, then 3 + 8 = 11 is also known. 
(Commutative property of addition.)  To add 2 + 6 + 4, the second two 
numbers can be added to make a ten, so 2 + 6 + 4 = 2 + 10 = 12. (Associative 
property of addition.)
2 Students need not use formal terms for these properties.

Mechanics
Teacher Notes:  Students work with basic addition and subtraction facts within 20 in all 
of the standards listed under Operations & Algebraic Thinking for Grade 1.  This standard 
focuses on applying the properties of operations (listed below) with basic facts.  As noted 
above, students do not need to be able to name the properties, but they should be able to 
apply them con#dently.

Identity Property of Zero  Any number plus zero equals that number.  Adding zero 
does not change the value of a number.

6 + 0 = 6     and     0 + 6 = 6

Commutative Property of Addition*  Changing the order of the addends does not 
a"ect the sum.

When adding 4 + 3 + 2,  I can add 3 + 2 $rst and then add 4 + 5.

Allow students to practice and demonstrate addition using counters, number lines, and 
drawings.

Show 6 + 5 = 11

Show 5 + 6 = 11

Use a number line to show 3 + 2 = 51

0 1 2 3 4 5 6

Back to Top

+ = 11

+ = 11
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Use a number line to show 2 + 3 = 5

0 1 2 3 4 5 6

Use drawings to show that 4 + 2 and 2 + 4 both equal 6.

+ = 6 + = 6

Practice: Write a matching number sentence for each.
5 + 4 = 9 4 + 5 = 9 4 + 8 = 12 8 + 4 = 12
6 + 8 = 14 8 + 6 = 14 7 + 4 = 11 4 + 7 = 11
3 + 4 = 7 4 + 3 = 7 2 + 3 = 5 3 + 2 = 5

*The commutative property applies to addition but not subtraction.

           Is the number sentence true? Is the number sentence true?
             5 + 2 = 2 + 5 5 % 2 = 2 % 5
 Answer: Yes.   5 + 2 = 7   and   2 + 5 = 7 Answer: No.   5 – 2 = 3   but   2 – 5 & 3

Associative Property of Addition*  When there are more than two addends, 
changing the grouping does not a"ect the sum.

3 + 4 + 2 = ?

Show (3 + 4) + 2 = 9 
3 + 4 = 7 and 7 + 2 = 9

Show 3 + (4 + 2) = 9 
4 + 2 = 6 and 3 + 6 = 9

Combine two properties, commutative and associative, to change the order of the 
three addends.

The commutative property lets you  
change the order of these two addends.

3 + 4 + 2 = 4 + 3 + 2 
(3 + 2) = 5 and 4 + 5 = 9

Or, change the order of these two  3 + 4 + 2 = 3 + 2 + 4
addends to get the same order as above.  (3 + 2) = 5 and 5 + 4 = 9

++ = 9

++ = 9

++ = 9



�

With practice, students should gain an intuitive sense that they can rearrange addends 
without changing the sum; they will not need to name the properties or be able to 
explain that they have combined two properties of operation.

Use a number line to show 3 + 2 + 1 = 6.

0 1 2 3 4 5 6

3 + 2 = 5 5 + 1 = 6

Use a number line to show 1 + 2 + 3 = 6.

0 1 2 3 4 5 6

1 + 2 = 3 3 + 3 = 6

Use a number line to show 2 + 1 + 3 = 6.

0 1 2 3 4 5 6

2 + 1 = 3 3 + 3 = 6

The properties of addition enable students to “make tens,” which may make addition 
with multiple addends easier.  

In each equation, circle the two addends that make ten.  Then, write the new 
equation and sum.
4 + 5 + 6 = 10 + 5 =15 7 + 8 + 3 = 10 + 8 = 18
1 + 9 + 2 = 10 + 2 = 12 5 + 7 + 5 = 10 + 7 = 17
2 + 4 + 8 = 10 + 4 = 14 6 + 9 + 1 = 10 + 6 = 16

*The associative property applies to addition but not subtraction.
Is the number sentence true? Is the number sentence true?

(7 + 3) + 9 = 7 + (3 + 9) (9 % 3) % 2 = 9 % (3 % 2)
Answer: Yes.  7 + 3 = 10; 10 + 9 = 19 

and 3 + 9 = 12; 7 + 12 = 19
Answer: No.  9 % 3 = 6; 6 % 2 = 4 

and 3 % 2 = 1; 9 % 1 = 8

Properties that Apply to Subtraction
Students should be made aware that the commutative property and the associative 
property do not apply to subtraction.  There are two properties that apply to subtraction 
with zero:

• Subtracting zero does not change the value of a number.  (Any number 
minus zero equals that number.) Example:  7 % 0 = 7

• Any number subtracted from itself equals zero.  Example: 7 % 7 = 0
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Concept Mastery
 9 Students know that changing the order or the grouping of addends does not 
affect the sum. 

 9 Students are able to apply the commutative and associative properties to 
make addition easier. 

 9 Students know that adding or subtracting zero does not change the value of 
a number.  

 9 Students know that the commutative property and the associative property 
do not apply to subtraction.

As students understand that addition and subtraction are inverse operations, the 
properties of addition will be useful as strategies for subtraction.   

Example: If 6 + 8 = 14 and 8 + 6 = 14, then 14 % 8 = 6 and 14 % 6 = 8.

What is 10 % 6?  If I know that 3 + 3 = 6, and I know that 10 % 3 = 7 and 7 % 3 = 4, then 
10 % 6 = 4.

Web Resources* Always preview websites and web videos prior to use with 
students.  Read more here:  Internet Content Tips & Cautions.

Teacher Background
Think Math Practicing Skills
Strategic Tool Use: Domino Math

Class Demo & Activities
Commutative Law of Addition
Associative Property of Addition
Associative Law of Addition
Turn Around Trains
Turn Around Dominoes
Addition Surprise  This is a great demonstration site, and it is also a good student practice activity.
Practice Commutative Property

Student Practice
Count On Me
Addition Surprise
Save the Whale

http://www.youtube.com/watch?v=p7w0A2T6Eyk&feature=player_embedded
http://www.learner.org/series/modules/express/pages/ccmathmod_12.html
http://www.khanacademy.org/math/arithmetic/number-properties/v/commutative-law-of-addition
http://www.coolmath.com/prealgebra/06-properties/03-properties-associative-addition-01.htm
http://www.khanacademy.org/math/arithmetic/number-properties/v/associative-law-of-addition
http://www.k-5mathteachingresources.com/support-files/turnaroundtrains.pdf
http://www.k-5mathteachingresources.com/support-files/turnarounddominoes.pdf
http://www.hbschool.com/activity/add/add.html
http://www.studyzone.org/testprep/math4/a/commutativepract.cfm
http://www.ngfl-cymru.org.uk/vtc/count_on_me/eng/Introduction/default.htm
http://www.hbschool.com/activity/add/add.html
http://www.ictgames.com/save_the_whale_v4.html
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Common Core Math At-A-Glance

2.NBT.5 Fluently add and subtract within 100 using strategies based on  place 
value, properties of operations, and/or the relationship between addi-
tion and subtraction.

Mechanics
Teacher Notes:  Help students to understand that addition or subtraction problems can 
be written vertically or horizontally.  For example, 57 + 34 is the same as           .

Then, introduce common strategies for addition and subtraction as 
summarized here.

Strategies for Addition

Using place 
value 57 + 34

50 + 30 = 80 and
7 + 4 = 11
80 + 11 = 91

Add the tens.  Add the ones.  
Then add both sums to get the 
total.

Adding 
small bits 57 + 34

57 
10 + 10 + 10 + 4 = 91
67     77     87    88,89,90,91      

Break the smaller number into 
3 tens and 4 ones.  Then work-
ing with the larger number, 
skip count by tens: 67, 77, 87.  
Finally, count up four more: 88, 
89, 90, 91.

Making a 
friendly 
number

57 + 34
Adding 57 + 34 
is like adding 
60 + 31.

Take 3 ones from 34 and add 
to 57 to make 60.  This makes it 
an easier problem.

Regrouping 57 + 34

7 plus 4 is 11;
write 1, regroup the 10
10 + 50 + 30 = 90

Say, “57 + 34 = 91.”

This traditional strategy may 
be introduced once students 
have used one or more of the 
others.

Strategies for Subtraction

Adding up 74 – 25

25 + 5 more makes 30
30 + 40 more makes 70
70 + 4 more makes 74
5 + 40 + 4 is  49

Add up by starting with the 
smaller number and counting 
up to the larger number.

Subtracting  
small bits 74 – 25

   74
 –10 – 10 – 5 = 49
   64     54    53, 52,51,50,49

Break the smaller number into 
2 tens and 5 ones.  Then, work-
ing with the larger number, 
skip count in reverse (#rst tens, 
then ones): 64, 54, 53, 52, 51, 
50, 49.

57
34�

80
11
91

+

157
34
91
�

57
34+ !

60
31
91

! +

57
34�

57
34�

74

49
25!

74
25! "

Back to Top
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Using place  
value 74 – 25 (25 = 20 + 5)

Break the smaller number into 
tens and ones; subtract the tens 
from the larger number; then 
subtract the ones from that 
answer.

Regrouping

5 ones cannot be subtracted 
from 4 ones, so regroup by 
moving 10 to the ones place 
to make 14 ones.

14 ones – 5 ones is 9 ones

6 tens – 2 tens is 4 tens

Say, “74 minus 25 equals 49.”

This traditional strategy may be 
introduced once students have 
used one or more of the others.

Properties of Operations
Commutative 

Property of 
Addition

8 + 7 = 7 + 8
15 = 15

This property works with addition only.  It does 
not work with subtraction.

Associative 
Property of 

Addition

(9 + 3) + 5 = 9 + (3 + 5)
12   + 5 = 9 +     8

17   =   17

This property works with addition only.  It does 
not work with subtraction.

Identity  
Property of 0

23 + 0 = 23
23 – 0 = 23

Any number plus zero equals that number.  
Any number minus zero equals that number.

74
25�

74
25�

74

54

54
20 5

49
! !

74
25�

6 17
2

4
5
9

!

6 17
2
4

4
5
9

!

Concept Mastery
 9 Students are able to fluently add and subtract within 100.

 9 Students know when and how to use multiple strategies for addition and subtraction of 
two-digit numbers.

 9 Students are able to solve addition and subtraction problems that are written either hori-
zontally or vertically.  

 9 Students are able to communicate their thinking and can justify their strategies, both ver-
bally and in writing.
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Web Resources* Always preview websites and web videos prior to use with 
students.  Read more here.  Internet Content Tips & Cautions.

Teacher Background
Number – Addition and Subtraction
Addition Techniques
Teaching Subtraction with Regrouping
Addition – there’s More than One Way

Class Demo & Activities
Math Practice
Addition Regrouping

Student Practice
Math Man Addition Game  
Math Man Subtraction Game
Math Practice  Students must be advised as to how to send up their practice problems.
Subtracting without Regrouping Train
Subtracting with Regrouping Train
Adding with Regrouping Train
Adding without Regrouping Train
Water Slide Addition
Water Slide Subtraction
Scrambled Egg City

* The Web Resources are links to websites that are neither created nor published by Bright Ideas 
Press.  BIP has no control over the content of these websites, and the material contained therein 
does not necessarily re!ect the views and opinions of Bright Ideas Press.  The school and classroom 
teacher are responsible for abiding by the terms of use for each website.
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Common Core Math At-A-Glance

Mechanics
Teacher Note:  This standard builds upon 2.G.3 and 3.G.2, which emphasize the 
following: 

• Fractional units are equal parts of a whole.

• The denominator tells how many equal parts are in the whole. 

• The numerator names a part of the whole.

• Equal shares of identical wholes need not have the same shape.  For example, both 
of the models below show fourths, although the fourths have di!erent shapes.

• The greater the number of equal shares in a whole, the smaller the shares will be.  
For examples, if a pizza or candy bar is divided equally between 2 children, each 
child will get a bigger piece than if the pizza or candy bar is equally divided among 
3 children ($ is greater than %⁄& is greater than ' , etc.).

• A fraction relates to the whole. Equal parts of di!erent-sized units are di!erent.  
For example,  $ of a mile is larger than $ of a foot because a mile is larger than a 
foot.

Examples:

Fractional units are equal parts of a whole.

Which shows fourths?

Answer: A                                                                                 or

The denominator tells how many equal parts are in the whole; the numerator 
names a part of the whole. 

The circle is divided equally into   parts.

Answer: 3

Two parts out of   parts are shaded.  Fill in the missing denominator.  

Answer: '⁄(

3.NF.1 Understand a fraction 1/b as the quantity formed by 1 part when a 
whole is partitioned into b equal parts; understand a fraction a/b as the 
quantity formed by a parts of size 1/b.

A) B)

2

Back to Top

A) B)
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The circle is equally divided into 5 parts.  What fraction is shaded?  

  out of 5 parts are shaded. 

Answer:  3

Fill in the missing numerator.

Answer:  )⁄*

Students should understand fractions as parts of a whole and as equal units in a set.

What fraction of the group of cars is shaded?

Answer:  +⁄,

Shade in 2/4 of the squares.

Answer: 

Equal shares of identical wholes need not have the same shape.

Partition the rectangle into two halves.  

Then, shade - of the rectangle.

Partition the rectangle into two halves in a di"erent way.  

Then, shade - of the rectangle.

Possible Answers:

5
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Concept Mastery
 9 Students know that a fraction is one or more shares of a whole that has been 
partitioned into a number of equal shares.

 9 Students know that the denominator of a fraction tells the number of equal 
shares that make up the whole, and the numerator is a given number of those 
shares. 

 9 Students are able to create and use fraction models to identify halves, thirds, 
and fourths. 

The greater the number of equal shares in a whole, the smaller the shares will be.

Mrs. Thom had three gardens that were exactly the same size.  She divided the $rst 
garden into two equal shares.  She divided the second garden into three equal 
shares.  She divided the third garden into four equal shares.  Use the models to help 
you decide which garden had the largest shares.

Possible Answer:  Garden #1 had the largest shares because it was divided into only 
2 parts.  The others were divided into more parts, so the parts were smaller.

Shawn ordered a mini pizza and Max ordered a super 
pizza.  Each brother ate - of his pizza. Did they eat the 
same amount?  Explain.  Use the fraction models.

Possible Answer:  No, they did not eat the same amount.  
Max’s pizza was bigger, so Max’s half pizza was bigger 
than Shawn’s half pizza.

Garden #1 Garden #2 Garden #3

Garden #1 Garden #2 Garden #3
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Web Resources* Always preview websites and web videos prior to use with 
students.  Read more here:  Internet Content Tips & Cautions.

Teacher Background
What Fraction of this Shape Is Red?
Fraction Strips  Look at item 33.
Arrays and Fractions
Teaching Math: Grades 3 - 5

Class Demo & Activities
A Maths Dictionary for Kids  Each de#nition includes an interactive activity for demonstration, or you 
can select terms for students to look up during practice time.
What is a Fraction?
Fractions
Introduction to Fractions
Cyberchase:  A Fraction of a Chance - Full Episode
Cyberchase: A Fraction of a Chance - Segments & Teaching Tips
Fractional Parts of a Whole Worksheet
Solving the Sphinx’s Fraction Problem
Matching Fraction Domino Cards  Scroll down for additional printables.
Fractions
Fraction Quiz Worksheet
No Matter What Shape Your Fractions Are In
Any Way You Slice It
Hershey Fractions
Investigating Fractions with Pattern Blocks
Numerator and Denominator of a Fraction
Identifying Fraction Parts
Fractions Side by Side

Student Practice
A Maths Dictionary for Kids  Each de#nition includes an interactive activity for demonstration, or you 
can select terms for students to look up during practice time.
Ordering Pizza
Ordering Fractions Game
Fractions Quiz
Fractional Representation
Fractions
Pizza Fractions Game
Recognizing Fractions
Bamzooki:  Fractions Basic

https://www.teachingchannel.org/videos/teaching-fractions?fd=1
http://www.learner.org/vod/vod_window.html?pid=901
http://www.learner.org/vod/vod_window.html?pid=902
http://www.learner.org/courses/teachingmath/grades3_5/index.html
http://www.amathsdictionaryforkids.com/dictionary.html
http://www.webmath.com/k8if.html
http://www.kidsolr.com/math/fractions.html
http://www.gamequarium.org/cgi-bin/search/linfo.cgi?id=7539
http://pbskids.org/go/video/?category=Cyberchase&pid=3jcdY7kP4uWymOCLSsKPUqf0oprnR6Ks
http://www.teachersdomain.org/search/?q=fraction+of+a+chance&fq_grade=1&fq_grade=4
http://www.dositey.com/2008/worksheet/fr1.htm
http://www.teachersdomain.org/resource/vtl07.math.num.frac.solvsphinx/
http://www.helpingwithmath.com/printables/others/3nf1Fraction-Dominoes0.htm
http://teacher.scholastic.com/activities/studyjams/fractions/
http://marg.mhost.com/fractions/fractions3.htm
http://math.rice.edu/~lanius/Patterns/
http://pbskids.org/cyberchase/videos/any-way-you-slice-it/
http://mathforum.org/paths/fractions/hershey.frac.html
http://illuminations.nctm.org/LessonDetail.aspx?ID=L343
http://www.khanacademy.org/math/arithmetic/fractions/v/numerator-and-denominator-of-a-fraction
http://www.khanacademy.org/math/arithmetic/fractions/v/identifying-fraction-parts
http://www.bbc.co.uk/skillswise/game/ma17frac-game-fractions-side-by-side
http://www.youtube.com/watch?v=Ma3pUfznnA4&noredirect=1
http://www.amathsdictionaryforkids.com/dictionary.html
http://www.bgfl.org/bgfl/custom/resources_ftp/client_ftp/ks2/maths/fractions/index.swf
http://www.softschools.com/math/fractions/games/ordering_fractions/
http://www.softschools.com/math/fractions/picture_fractions/
http://www.bgfl.org/bgfl/custom/resources_ftp/client_ftp/ks2/maths/fractions/level3.htm
http://www.thatquiz.org/tq-6/math/identify/fractions/
http://www.softschools.com/math/fractions/games/
http://www.khanacademy.org/math/arithmetic/fractions/e/recognizing_fractions_0.5
http://www.bbc.co.uk/bitesize/ks2/maths/number/fractions_basic/play/
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Fourths
Eighths
Tenths
Fractional Parts of a Whole
Balloon Pop Fractions
Cross the River
Name the Fraction
Name the Fraction 2
Melvin’s Make a Match
Pizza Party
Naming Fractions
Pizza Game
Identify with Circles

* The Web Resources are links to websites that are neither created nor published by Bright Ideas 
Press.  BIP has no control over the content of these websites, and the material contained therein 
does not necessarily re!ect the views and opinions of Bright Ideas Press.  The school and classroom 
teacher are responsible for abiding by the terms of use for each website.  Links were set up to open 
in Internet Explorer and may not open in other browsers. 
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Common Core Math At-A-Glance

4.NBT.5 Multiply a whole number of up to four digits by a one-digit whole 
number, and multiply two two-digit numbers, using strategies based on 
place value and the properties of operations. Illustrate and explain the 
calculation by using equations, rectangular arrays, and/or area models.

Mechanics
Teacher Notes:  Students will rely upon a deep understanding of place value and "uency 
with basic facts, as wells as multiplication of single digit numbers by multiples of ten in 
the range of 10 through 90 (as presented in 3.NBT.3). 

It is important to note that students are neither required, nor expected to use the 
standard algorithm for multi-digit multiplication in 4th grade; this will be addressed 
in grade 5.   A focus of this standard is developing and using the distributive property, 
along with the use of area models, drawings, base ten blocks, and other strategies that 
students have become familiar with.  

Begin with a review of multiplication of single digit numbers by multiples of ten.

Solve 80 . 2.  You know that 80 is 8 groups of 10, so 80 . 2 is two times 8 groups of 
10.

8 groups of 10 8 groups of 10

Count by tens: ten, twenty, thirty…one hundred sixty. 
Answer: 80 . 2 = 160

Solve 70 . 3.  You know that 7 . 3 equals 21, so think about 7 tens times 3.  It equals 
21 tens or 210.

 7 . 3 = 21

 70 . 3 = 210 

Solve these equations.  50 . 4 = 200  30 . 4 = 120  60 . 3 = 180 

Back to Top
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Use the Distributive Property

Use the distributive property to multiply three-digit numbers by one-digit numbers.

815 " 5
800 + 10 + 5 Write 815 in expanded form.

(800 . 5) + (10 . 5) + (5 . 5) Multiply each part of the expanded number by 5.

4,000 + 50 + 25 Add the products.

4,075

Use the distributive property to multiply 724 by 3.
724 . 3 = (700 . 3) + (20 . 3) + (4 . 3) =

 2100   +      60      +      12   = 2,172

Use the distributive property to solve 583 . 5. (500 . 5) + (80 . 5) + (3 . 5) =
 2500 +    400 +     15 = 2,915

Use the distributive property to solve 361 . 4. (300 . 4) + (60 . 4) + (1 . 4) =
 1200 +     240 +      4 = 1,444 

Use the distributive property to multiply four-digit numbers by one-digit numbers.
1,348 " 4

1,000 + 300 + 40 + 8 Write 1,348 in expanded form.

(1,000 . 4) + (300 . 4) + (40 . 4) + (8 . 4) Multiply each part of the expanded number by 4.

4,000 + 1,200 + 160 + 32 Add the products.

5,392

Use the distributive property to multiply 4,761 by 6.
(4,000 . 6) + (700 . 6) + (60 . 6) + (1 . 6) =
    24,000 +    4,200 +     360 +      6 = 28,566

Use the distributive property to solve 1,635 . 9.
(1,000 . 9) + (600 . 9) + (30 . 9) + (5 . 9) =
     9,000 +     5,400 +     270 +     45 = 14,715

Use the distributive property to solve 5,406 . 7.
(5,000 . 7) + (400 . 7) + (0 . 7) + (6 . 7) =
    35,000 +    2,800 +      0 +     42 = 37,842



��

Use the distributive property to multiply two-digit numbers by two-digit numbers.
35 " 26

(30 + 5) . (20 + 6) Write both numbers in expanded form.
(30 . 20) + (30 . 6) + (5 . 20) + (5 . 6) Multiply the two addends of 35 by the two addends of 26.  

600 + 180 + 100 + 30 Add the products.
910

Use the distributive property to multiply 42 by 15.  
(40 + 2) . (10 + 5) =
(40 . 10) + (40 . 5) + (2 . 10) + (2 . 5) =
 400 + 200 + 20 + 10 = 630

Use the distributive property to solve 67 . 23.  
(60 + 7) . (20 + 3) =
(60 . 20) + (60 . 3) + (7 . 20) + (7 . 3) =
 1,200 + 180 + 140 + 21 = 1,541

Use the distributive property to solve 56 . 38.  
(50 + 6) . (30 + 8)
(50 . 30) + (50 . 8) + (6 . 30) + (6 . 8) =
 1,500 + 400 + 180 + 48 = 2,128

Use a Matrix Model for Multi-Digit Multiplication 
Students place the expanded form of a number in the appropriate places and multiply 
according to the boxes.  Students then add the products to get the answer.  This method 
also allows students to check their work by adding both horizontally and vertically. 

62 " 24

60 2
20

4

The numbers are written in expanded form on the matrix model.  
Notice that the $rst number is placed horizontally across the top 
while the second number is written vertically down the side.  

1,200 40
60 2

20

4
Begin by multiplying the $rst row:
(20 . 60) and (20 . 2)

1,200

240

40
60 2

8

20

4
The second row is multiplied next:
(4 . 60) and (4 . 2)
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1,200

240

40
60 2

8

20

4

481,440
248

1,240
Add the rows horizontally:
(1,200 + 40 = 1,240) and (240 + 8 = 248 )
Add the rows vertically:
(1,200 + 240 = 1,440) and (40 + 8 = 48)

1,200

240

40
60 2

8

20

4

1,488481,440
248

1,240

Add the numbers on the right side:
(1,240 + 248 = 1,448)
Add the numbers across the bottom:
(1,440 + 48 = 1,448)
Both answers con$rm the product:  1,488 

1,488

Solve 67 . 34 using a matrix model.
Draw the model; place the numbers beside the boxes.  
Follow the steps to $nd the product.

Solve 92 . 55 using a matrix model.
Draw the model; place the numbers beside the boxes.  
Follow the steps to $nd the product.

Solve 76 . 62 using a matrix model.
Draw the model; place the numbers beside the boxes.  

Solve 6,243 . 4.

1,800

240

210
60 7

28

30

4

2,2782382,040
268

2,010

4,500

450

100
90 2

10

50

5

5,0601104,950
460

4,600

4,200

140

360
70 6

12

60

2

4,7123724,340
152

4,560

24,000 24,000 800 160 12

24,972

=24,972800

4 6,000 + ++200 40 3
6,000 4

200
40

3

160

12
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Concept Mastery
 9 Students are able to multiply a whole number of up to four digits by a one-
digit whole number.  

 9 Students are able to multiply a two-digit number by a two-digit number.  

 9 Students know and can apply various strategies based on place value and the 
properties of operations to solve multi-digit multiplication problems.

 9 Students are able to explain multiplication using equations, rectangular 
arrays, and/or area models.

 9 Students know and use terms, such as factor and product when explaining a 
strategy they employed.

Area Diagram

Solve 18 . 24.

Study the diagram.  
What does it show?

• 18 . 24
 � 18 = 10 + 8
 � 24 = 10 + 10 + 4

• The blocks of color 
re"ect di!erent 
sized areas.

 � We have two 100 
blocks, twenty 
10s, and thirty-
two 1s.

 � That makes 200 
+ 200 + 32 = 432.

• The #nal product is 
432.

10
+

8

10

100

10
10
10
10
10
10
10
10

10

10101010

10
10
10
10
10
10
10

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

100

+ +10 4

Students will multiply a one-digit number by a one, two, three, or four-digit number, and 
a two-digit number by a two-digit number. 

 47
 . 3
 21 (3 . 7)
 + 120 (3 . 40)
 141

 351
 . 8
 8 (8 . 1)
 400 (8 . 50)
 + 2,400 (8 . 300)
 2,808

 4,628
 . 5
 40 (5 . 8)
 100 (5 . 20)
 3,000 (5 . 600)
 + 20,000 (5 . 4,000)
 23,140

 67
 . 28
 56 (8 . 7)
 480 (8 . 60)
 140 (20 . 7)
 + 1,200 (20 . 60)
 1,876
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Web Resources* Always preview websites and web videos prior to use with 
students.  Read more here:  Internet Content Tips & Cautions.

Teacher Background
Exploring Connections
Area Models for Multiplication and Division
Computation Strategies
Alternate Multiplication Algorithms
Area Models for Multiplication and Division
Multiplication by Two-Digit Numbers

Class Demo & Activities
Multiplying Multi-Digit Whole Numbers  5 mini video lessons
Multiplication Methods  5 mini video lessons
Two -Digit Multiplication Visual Examples
Multiply 2 Digit Numbers by 2 Digit Numbers
Multiplication: 2 Digits . 2 Digits
Multiplying Whole Numbers and Applications
Multiply and Conquer
Two Digits . Two Digits Worksheets
Multiplication 5: 2-digit Times a 2-digit Number
Find the Password  You will need to print out pages 3 and 4 since answers cannot be submitted directly 
on the website.  When students have solved all the problems and learned the password, they can enter 
it on the site to learn a math trick.  Students do not have to learn or follow the mental math procedure 
demonstrated on the site. 
Multiplication Array
Area Model of Multiplication Using Base 10 Manipulatives Lesson Plan
Breaking Apart a Factor
Make the Largest Product  Can be modi#ed to a version with the goal of making the smallest product.  

Student Practice
Multiplication 2 Digits . 2 Digits
Arithmetic Four  Choose whole number multiplication, level 2.
Batter’s Up Baseball: Multiplication
Kidport Multiplication: Two Digit Numbers
Multiplication Millionaire
Multiplying for Pearls
Long Multiplication

http://www.learner.org/courses/teachingmath/grades3_5/session_06/section_02_c.html
http://www.learner.org/courses/learningmath/number/session4/part_b/index.html
http://www.lwsd.org/SiteCollectionDocuments/For-Parents/Math/Computation-Strategies-Fifth-Grade.pdf
http://www.mathwire.com/numbersense/mult.html
http://www.learner.org/courses/learningmath/number/session4/video.html?pop=yes?pop=yes&pid=1849
http://www.eduplace.com/math/mw/background/5/03/te_5_03_overview.html
http://learnzillion.com/lessonsets/360
http://learnzillion.com/lessonsets/3
http://www.dositey.com/2008/worksheet/ww2.htm?n1=100&n1min=10&n2=100&oper=mul&pos=v&picurl=animals/dog.gif&wkstitle=Multiplying%202-digit%20numbers%20by%202-digit%20numbers
http://www.khanacademy.org/math/arithmetic/multiplication-division/v/lattice-multiplication
http://www.khanacademy.org/math/arithmetic/multiplication-division/v/multiplying-whole-numbers-and-applications-4
http://illuminations.nctm.org/LessonDetail.aspx?ID=L858
http://www.kidslearningstation.com/math/two-digit-multiplication.asp
http://www.khanacademy.org/math/arithmetic/multiplication-division/v/multiplication-5---2-digit-times-a-2-digit-number
http://staff.argyll.epsb.ca/jreed/math9/strand1/multiply_base10.swf
http://alex.state.al.us/lesson_view.php?id=24101
http://www.k-5mathteachingresources.com/support-files/breakingapartafactor5.nbt1.pdf
http://www.k-5mathteachingresources.com/support-files/makethelargestproduct.pdf
http://www.mathplayground.com/multiplication05.html
http://www.shodor.org/interactivate/activities/ArithmeticFour/
http://www.prongo.com/math/multiplication.html
http://www.kidport.com/Grade4/Math/NumberSense/G4-M-NS-Mult100.htm
http://www.quia.com/rr/10206.html
http://www.dositey.com/muldiv/mul2ss.htm
http://www.longmult.co.uk/activity/
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Common Core Math At-A-Glance

5.NF.4 Apply and extend previous understandings of multiplication to multiply 
a fraction or whole number by a fraction. 

5.NF.4.a Interpret the product (a⁄b) . q as a parts of a partition of q 
into b equal parts; equivalently, as the result of a sequence 
of operations a . q ÷ b. For example, use a visual fraction 
model to show ((⁄&) ) 4 = *⁄&, and create a story context for this 
equation. Do the same with ((⁄&) ) (+⁄,) = *⁄-,.  
(In general, (a⁄b) ) (c⁄d) = ac⁄bd.)

5.NF.4.b Find the area of a rectangle with fractional side lengths by 
tiling it with unit squares of the appropriate unit fraction 
side lengths, and show that the area is the same as would 
be found by multiplying the side lengths. Multiply fractional 
side lengths to $nd areas of rectangles, and represent 
fraction products as rectangular areas.

Mechanics
Teacher Notes:  Students already understand that a fraction such as %⁄. represents 1 part 
of a whole divided into 7 equal parts, and they know that +⁄. is (4 ) %⁄.) or the sum of  %⁄. 
+ %⁄. + %⁄. + %⁄..  Now, students will multiply fractions by fractions and fractions by whole 
numbers.*

5.NF.4.a  Interpret the product (a⁄b) . q as a parts of a partition of q into b equal 
parts; equivalently, as the result of a sequence of operations a . q ÷ b. 

Examples

Study the equation 6 . '⁄*.  One way to 
show this is with 6 rectangular blocks 
of equal size that are each divided into 
5 equal sections with '⁄* of each block 
shaded.  Count all of the $fths that are 
shaded.  How many are there?  This is 
the product of 6 . '⁄*.  
Answer: 12 $fths are shaded, so the product is /'⁄* or 2'⁄*. 

Back to Top
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Interpreting the Product:  Based on practice with 5.NF.4, students understand that %(⁄, 
is the same as 2(⁄,.  Therefore, they can interpret the product of 6 ) (⁄, as 6 ) (2 ÷ 5), or 12 
one-#fths.  Each set of 5 #fths makes 1, so if the shaded parts can be stacked up to create 
whole rectangular blocks, there will be 2 whole blocks and 2 more #fths.

6 ) (⁄, is the same as (6 ) 2) ÷ 5 and can be written as 6 ) 2 over 5.
(6 ) 2)⁄5 = %(⁄, = 2(⁄,

Create a story context for the equation 6 . '⁄* = 2'⁄*.  

Possible Answer: Mr. Sweet bought '⁄* of a pound of 6 di"erent !avors of fudge.  
Altogether, he bought 2'⁄* pounds of fudge.

Solve '⁄( . )⁄*.  Study the fraction models to help you solve the equation. 

2 of 3 equal rows
are shaded yellow

3 of 5 equal columns
are shaded blue

!⁄" blue

#⁄$ yellow

%⁄&" green (product)

The fraction model shows a rectangle partitioned into 3 equal rows.  2 of the 3 rows, or (⁄&  
of the whole rectangle, were shaded yellow.  The rectangle is also partitioned into 5 equal 
columns, and 3 of the 5 were shaded blue (/⁄, of the rectangle). 

Interpreting the Product: The intersection is green (combination of blue and yellow) 
and shows the product, 6 out of 15 equal parts.  So, (⁄& ) /⁄, is the same as 2 ) 3 divided by 
3 ) 5.  The product is 6 divided by 15 or 0⁄-,.
Equation:   (⁄& ) /⁄, = 2 ) 3⁄3 ) 5 = 0⁄-,
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Creating a story context for an equation helps to strengthen conceptual understanding 
because a real-world problem requires that students interpret the equation rather than 
simply solve it.  Start by using a fraction times a whole number factor and then move to 
equations where both factors are fractions.

Create a story context for the equation '⁄( . )⁄* = 0⁄1*.

Possible Answers: The Langleys used '⁄( of an acre to plant their summer garden, and 
)⁄* of the garden was used to plant corn.  So, the corn took up 0⁄1* of an acre.

'⁄( of the students in the $fth grade class ride a bus to and from school, and )⁄* of the 
bus riders are boys.  So, 0⁄1* of the class are boys who ride the bus.

Study the equation 2 . 4.  Create a story context for the equation, and show the 
product on a number line.

0 1 2 3

Possible Answer: Every day, Suzie takes her dog for a 2 mile walk.  After 4 days, they 
have they walked 3 miles.

Create a story context for the equation '⁄( . )⁄*.  Solve 
the problem and show your work with a fraction model.

Possible Answer: Kevin had '⁄( of a sheet cake left after 
his birthday party, and he gave Mrs. Willis )⁄* of the 
leftover cake.  Mrs. Willis got 0⁄1* of the original cake.

5.NF.4.b   Find the area of a rectangle with fractional side lengths by tiling it with 
unit squares of the appropriate unit fraction side lengths, and show that the area is 
the same as would be found by multiplying the side lengths. Multiply fractional side 
lengths to $nd areas of rectangles, and represent fraction products as rectangular 
areas.

Examples
Students have worked with #nding the area of a rectangle in previous grades (see 
3.MD.7 and 4.MD.3). Here, they will extend this to include fractional side lengths.  Provide 
manipulatives and graph paper or templates that students can use to create fraction 
models.  

Remind students that area is always given in square units.

!⁄"

#⁄$
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Review of Area: A community garden is 3 meters long and 2 
meters wide. Study the fraction model.  What is the area of the 
garden?
Answer: 3 . 2 = 6 square meters or 6 m2

The $fth graders at Jamison Elementary will plant an 
area of the garden that is 23 meters long and 12 meters 
wide.  Shade the fraction model to show how much of 
the garden the students will plant. 
Answer: 

Count the tiles to $nd the area of the part of the garden that the $fth graders will 
plant.  Explain your answer.
Possible Explanation: I see 2 whole square meters. And there is +⁄1, of a square meter 
at the top of the garden. If you add that to the bottom left part of the garden, it will 
total /0⁄1, of a square meter (+⁄1, + /'⁄1, = /0⁄1,). So that makes 3 square meters. There are 
/'⁄1, + )⁄1, of a square meter in the bottom right of the garden, so altogether, the area 
is 3/4⁄1, meters squared.
Alternate: If you count all the shaded squares there are 63, so 0)⁄1* square meters are 
planted by the $fth graders.  This is 
the same as 3/4⁄1, m2.

Find the area of a section of a !oor 
that is /⁄* of a unit wide and 4⁄5 of 
a unit long.  Shade the fraction 
model to show your answer.
Answer: 4⁄67 square units

*Note: The “sequence of operations” 
mentioned in the standard refers 
to the fact that multiplying by a 
fraction includes dividing by the 
fraction’s denominator.

2 m

3 m

1

1 1

1

1

1!

2"

!⁄"

#⁄$

eighths

%f
th

s
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When multiplying whole numbers so far, students have observed that the product is 
always greater than either factor.  While working on this standard, students may begin 
to realize that when multiplying by a fraction less than one, the number decreases, and 
when multiplying by a fraction greater than one, the number increases. For example, 

• 3 ) 1⁄2 = %1⁄2 or 13⁄2 (The product is less than 3 because 3 ) 5⁄1 ) 8 =15 ÷ 8 or 13⁄2)
• +⁄, ) 4⁄-5 = /0⁄,5 (The product is less than either factor.)
• 4 ) 2$ =(6⁄7 or 10 (The factors both contain whole numbers, so the 

product is greater than either factor.)

This concept will be explored further in 5.NF.5 but may begin here.

Web Resources* Always preview websites and web videos prior to use with 
students.  Read more here:  Internet Content Tips & Cautions.

Teacher Background
Teaching Fractions According to the Common Core Standards
Adding & Subtracting Fractions

Class Demo & Activities
Fractions Worksheet
Multiplying Fractions by Dividing Rectangles
Multiplication of Fractions  This site has a Show Me button for class instruction and a Test Me button 
for student practice.
Fraction Bars
Area Word Problems
Convert Mixed Numbers into Improper Fractions
Multiply Fractions
Multiply a Whole Number by a Fraction Using Area Models: 1 through 4

Concept Mastery
 9 Students are able to multiply a fraction or whole number by a fraction.

 9 Students are able to interpret the product of two fractions or a fraction and a 
whole number and are able to provide a story context for such an equation.

 9 Students are able to find the area of a rectangle with fractional side lengths 
by tiling it with unit squares.

8 Students understand that they will get the same area by counting tiles as 
they would by multiplying the length . width of a rectangle.

http://math.berkeley.edu/~wu/CCSS-Fractions.pdf
http://www.math.com/school/subject1/lessons/S1U4L3GL.html
http://www.ezschool.com/Math/Fractions/index.html
http://www.k-5mathteachingresources.com/support-files/multiplyingfractionsbydividingrectangles5.nf4a.pdf
http://nlvm.usu.edu/en/nav/frames_asid_194_g_2_t_1.html?from=topic_t_1.html
http://nlvm.usu.edu/en/nav/frames_asid_265_g_2_t_1.html
http://www.k-5mathteachingresources.com/support-files/area-word-problems-fractional-side-lengths-5nf4b.pdf
http://learnzillion.com/lessons/334-convert-mixed-numbers-into-improper-fractions
http://learnzillion.com/lessonsets/66
http://learnzillion.com/lessonsets/316
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Find the area of a Rectangle with Fractional Side Lengths by Tiling  You may have to explain how the 
rectangle became divided up into 20ths for the 1st video demonstration.
Areas of Rectangles with Fractional Side Lengths
Modeling Multiplying Fractions Word Problems

Student Practice
Frenchy’s Fraction Café: Work with Uncommon Denominators
Fractions & Decimals   Don’t forget to select the operation, fractions, and the appropriate level.
Fraction Café: Multiplying Fractions with Word Problems
Ice Ice Maybe
Multiply Fractions
Multiplying Fractions
Multiplication of Fractions  This site has a Show Me button for class instruction and a Test Me button 
for student practice.
Multiplying Fractions by Whole Numbers

* The Web Resources are links to websites that are neither created nor published by Bright Ideas 
Press.  BIP has no control over the content of these websites, and the material contained therein 
does not necessarily re!ect the views and opinions of Bright Ideas Press.  The school and classroom 
teacher are responsible for abiding by the terms of use for each website.  Links were set up to open 
in Internet Explorer and may not open in other browsers. 
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Common Core State Standards, Mathematics. Washington, D.C.: National Governors Association 
Center for Best Practices, Council of Chief State School O#cers, Washington, D.C., 2010.  
http://www.corestandards.org/Math
“Arizona’s Common Core Standards.” Arizona Department of Education. 2010. June.
http://www.azed.gov/standards-practices/mathematics-standards/
“Common Core State and NC Essential Standards.” Public Schools of North Carolina State Board of 
Education. 2010. June.
http://www.ncpublicschools.org/acre/standards/common-core-tools/

http://learnzillion.com/lessonsets/321
http://fractionbars.com/CommonCore/Gd5Les/CCSSMulti5_NF_4bGd5.pdf
http://www.basic-mathematics.com/multiplying-fractions-word-problems.html
http://www.factmonster.com/math/knowledgebox/player.html?movie=sfw50634http://www.factmonster.com/math/knowledgebox/player.html?movie=sfw50634
http://www.thatquiz.org/tq-3/
http://www.factmonster.com/math/knowledgebox/player.html?movie=sfw56652
http://www.mangahigh.com/en_us/games/iceicemaybe
http://visualfractions.com/multiply.htm
http://www.mathplayground.com/fractions_mult.html
http://nlvm.usu.edu/en/nav/frames_asid_194_g_2_t_1.html?from=topic_t_1.html
http://www.xpmath.com/forums/arcade.php?do=play&gameid=110#.UNSquOTLTng
http://www.corestandards.org/Math
http://www.azed.gov/standards-practices/mathematics-standards/
http://www.ncpublicschools.org/acre/standards/common-core-tools/
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Common Core Math At-A-Glance

6.G.1 Find the area of right triangles, other triangles, special quadrilaterals, 
and polygons by composing into rectangles or decomposing into 
triangles and other shapes; apply these techniques in the context of 
solving real-world and mathematical problems.
See Vocabulary List for 6th Grade Geometry Standards after the Examples section of this document.

Mechanics
Teacher Notes:  Students have worked with area in previous grades and should already 
understand that the area of a rectangle is the number of unit squares needed to “tile” the 
rectangle, or cover it without gaps or overlaps.  Begin with a review (see AAGs for 3.MD.7 
and 4.MD.3).

A deep understanding of the formula for area comes from working with concrete models, 
such as square tiles (which students used in lower grades) and graph paper.  Using 
square graph paper, students can draw rectangles of various sizes and count the unit 
squares. They will see that this produces the same result as the formula for area of a 
rectangle (Area = base ) height) or ( Area = length . width).  

Once students understand the formula and why it produces the area of a given rectangle 
in square units, a connection can be made to the formula for area of a triangle.  Using 
the same graph paper, students dissect each rectangle to make 2 triangles. By counting 
the square units and half-square units in each triangle, they discover that the area is the 
same as having used the formula A = -(b . h) or A = (b . h) ÷ 2.

A square drawing makes it easy to count the unit squares because the line of dissection 
creates perfect half-unit squares.

This rectangle is 4 units long and 4 units wide, so its area is 16 
square units.  The triangles each have an area of 8 square units.  
(6 are whole units and 4 are half-units.  The half-units make 2 
whole units: 6 + 2 = 8).

When other rectangles are dissected, partial unit squares are created; however, the 
partial squares plus the whole squares in each triangle add up to an area that is one-half 
the area of the whole rectangle.

This rectangle is 5 units long and 4 units wide, so its area is 20 
square units.  The triangles each have an area of 10 square units.  
(There are 7 whole units, 2 half units, which go together to make 
1, so that makes 8, and 2 more are made from 4 partial units.  So 
altogether there are 7 + 1 + 2 = 10 square units.)

Back to Top
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A rectangle is composed of two right triangles, so each triangle 
has an area that is one-half the area of the rectangle.  If the 
rectangle shown here has a base of 5 inches and a height of 3 
inches, then its area is 5 . 3 or 15 in.2 (or 15 square inches).  

Two congruent right triangles are made by dissecting the 
rectangle; hence, each triangle has an area of -(b . h) or 
-(5 . 3) or 7.5 in2. 

In the same way, a right triangle can be thought of as half a rectangle.  
For example, if this triangle has an area of 4.5 units2, then a square 
made of two of these triangles will have an area of 9 units2.

Special Note: Area of a rectangle is also given as length ) width, and these terms could 
apply to right triangles.  However, “base” and “height” are used for triangles because 
these terms also apply to non-right triangles.  Students should understand that a 
triangle’s “height” is perpendicular to its base. 

Equilateral Triangle

8 in. 8 in.

13
.9

 in
.

height

base

Right Triangle
8 

in
.

13.9 in.

16 in.
height

base

Area Formulas
Rectangle: A = lw or A = bh Triangle:  A = -(bh) or A = bh ÷ 2  

Examples
Find the area of a rectangle with a base of 16 cm and a height of 6 cm.  Use the 
formula A = bh.  Remember, give your answer in square units.
Answer:  A = 96 cm2 (because 16 . 6 = 96)
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Find the area of a triangle with a base of 8 feet and a height of 7 feet. 
Use the formula A = - bh.  Remember, area is measured in square units.

Copy and !ip the 
triangle to compose 
a rectangle.

7’

8’

7’

8’

Find the area of the 
rectangle.  A = bh
A = 8 " 7 = 56 ft2

7’

8’

Multiply by # to $nd 
the area of the right 
triangle.  A = #bh
# 56 ft2 = 28 ft2

Answer:   A = 28 ft2

Find the area of the trapezoid.  
• The dotted lines show that the trapezoid is composed of two congruent 

triangles and a rectangle.  
• The top of the trapezoid is 5 cm and the bottom is 13 cm.  
• The rectangle has opposite sides that are congruent, so the rectangle is 5 . 4.  
• Since that is true, subtract 5 from 13 to $nd the length of the opposite side:  

13 – 5 = 8.
• 8 cm is the sum of the bases of the two congruent triangles, so each triangle 

has a base of 4.

Calculate the area of all three shapes.  Then add to $nd the total area.
5 cm

4 
cm

5 cm4 cm 4 cm

5 cm

4 
cm

13 cm

To solve the problem, $rst $nd the area of each triangle: 
A = - (4 . 4) = - .16 = 8 cm'

Next, $nd the area of the center rectangle: 
A = 5 . 4 = 20 cm'

Add the areas of the two triangles and rectangle: 
8 cm' + 8 cm' + 20 cm' = 36 cm'

Answer: Area of the trapezoid = 36 cm' 

Students may recognize that the trapezoid can be seen as a rectangle by "ipping one of 
the triangles to the opposite side.  The area of the rectangle is 4 ) 9 or 36 cm(, which is 
the same as the area of the trapezoid.

5 cm

4 
cm

4 
cm

5 cm
9 cm

4 cm 4 cm
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The preschool playroom needs new carpet.  What is the area 
of the playroom?  Decompose the diagram into triangles and 
a rectangle to $nd the area.  
Answer: rectangle = 3 . 5 = 15 ft2      
triangles = -(3 . 3) + -(3 . 3) = 4.5 + 4.5 = 9 ft2

A = 24 ft2

Find the area of the rectangle.  

Double the length and width of the rectangle and draw both rectangles on graph 
paper.  What is the area of the larger rectangle?  How do the two rectangles 
compare?

10 ft

6 ft

When I compare the two triangles I notice that 60 ft' is 4 times larger than 15 ft'.  The 
sides were doubled, but the area was quadrupled.

Three Specialty Painters were hired to paint an entryway.  They decided to calculate 
the area before buying the paint.  The entryway is a parallelogram composed of four 
congruent right triangles.  What is the area of each triangle?  What is the total area of 
the parallelogram?  

The area of one triangle is:  A = - (3 . 3) or 
4.5 m2.  There are 4 triangles with the same 
area, so the total area of the parallelogram is 
4.5 . 4 or 18 m2.

3 m

3 
m

If one gallon of paint covers 9 square meters, how many 
gallons do the painters need to buy? 
Answer: 2 gallons

Find the area of the triangle pictured here. Use the formula 
-bh.  Remember, for this formula, any side of a triangle can 
be called the base, and the height must be perpendicular 
to the base. (The slant height is not used to $nd the area.) 
Answer: The only two lines that are perpendicular are 5 cm 
and 6 cm, so - (5 . 6) = 15 m2

5 ft

3 ft

5 m

6 
m

6.
5 

m

3 ft

3 
ft

8 ft

4.25 ft
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Concept Mastery
 9 Students know the formulas for area of a rectangle and area of a triangle, and 
they understand why the formulas work.

 9 Students are able to find the area of triangles, special quadrilaterals, and/
or polygons by composing them into rectangles or decomposing them into 
triangles and other shapes.

 9 Students are able to apply these techniques in the context of solving real-
world and mathematical problems.

Find the area of the kite pictured here. 
Answer: There are two congruent triangles at the 
top and two congruent triangles at the bottom.

The base of all four triangles is 8 inches and the 
height is 8 inches (top) or 12 inches (bottom).

- (8 . 8) + - (8 . 8) = 32 + 32 = 64 in.2

- (8 . 12) + - (8 . 12) = 48 + 48 = 96 in.2  64 in.2 + 96 in.2 = 160 in.2

The Roosevelt Middle School student council wants 
to paint the $gure shown here on the gym !oor.  
This size of the triangular point on the right is the 
same as the indented part on the left.  What is the 
area of the $gure?  

Answer: one solution is to move the triangle at the point to the negative space at the 
left.  This will create a rectangle that is 5 ft by 8 ft, so the area is 40 ft2.

The students want to paint the point a di"erent color.  
What is the area of just the shaded part shown here? 
Answer: the triangle has a base of 5 ft and a height of 
2 ft, so the area is - (5 . 2) or 5 ft2.

What is the area of the rest of the $gure? Answer: 40 ft2 – 5 ft2 = 35 ft2

8 in.

8 in.

12 in.

5 ft

8 ft

5 
ft 2 ft

5 ft

8 ft

5 
ft 2 ft
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Vocabulary for 6.G Standards

area: the amount of space within a polygon, measured in square units 

base of a polygon: one of the sides of a polygon; the height is perpendicular to the base

base of a solid: a special face of a solid $gure; a rectangular prism has two bases*

cube: see square prism

decompose: to take apart or break down into component parts

dimensions: the lengths of the sides of a polygon; two-dimensional $gures have length and width; 
three-dimensional $gures have length, width, and height

edge: the line segment where two faces meet

face: a !at surface of a solid $gure

height: also called altitude; the 
distance of a perpendicular line from 
base to vertex or from base to base

kite: a quadrilateral with two pairs of congruent 
adjacent sides; it decomposes into two pairs of 
congruent right triangles 

net: an edge-to-edge drawing that shows all the surfaces of a polygon or geometric solid; a !at 
representation of a 3-dimensional $gure

parallelogram: a quadrilateral in which opposite sides are the same length and parallel

quadrilateral: a polygon with 4 sides that are line segments

rectangle: a parallelogram with 4 right angles 

rectangular prism: a solid $gure composed of two congruent rectangular bases and four other 
rectangular faces 

rhombus: a parallelogram with all sides the same length 

square: a rectangle with all sides and angles equal 

square prism: a geometric solid with six congruent square faces

surface area: the total area of all the faces, bases, and curved surfaces of a solid $gure

trapezoid: a quadrilateral with exactly one pair of parallel sides**

trapezoid: a quadrilateral with at least one pair of parallel sides**

triangle: a three-sided polygon
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Web Resources* Always preview websites and web videos prior to use with 
students.  Read more here:  Internet Content Tips & Cautions.

Teacher Background
Using Google Sketchup to Visualize 3D Shapes to Find Surface Area
Google Sketch Up  Download the free version (not Pro)
Reasoning About Measurement
Shape and Space in Geometry
A Maths Dictionary for Kids

Class Demo & Activities
Find the Area of Triangles, Quadrilaterals, and Polygons by Composing Rectangles or Decomposing   
(5 mini lessons)
Interactive Quadrilaterals
Finding the Area of the Triangle
Jamie’s Lawn Mowing Question
Dave’s New Puppy Problem
Polygon Review
Carpet the Clubhouse
Area of a Triangle  Use the full screen option.
Area of a Triangle: Box Method  Use the full screen option.

acute triangle: a triangle in which all angles are acute (measure less than 90°)

equilateral triangle: a triangle in which all sides are equal and all angles measure 60°

isosceles triangle: a triangle with two sides of the same length

obtuse triangle: a triangle that has one obtuse angle (measures greater than 90°)

right triangle: a triangle with one right angle (90° angle)

scalene triangle: a triangle with all three sides of di"erent lengths

vertex: the endpoint at which two sides meet on a polygon; the corner of two or more edges of a 
geometric solid

volume: the number of cubic units it take to $ll a solid; volume is expressed in cubic units, such as 
feet cubed, meters cubed, or inches cubed, and is written ft3, m3,  in.3

*A three-dimensional #gure may also be called a #gure, geometric solid, solid, and/or polyhedron.

**There are two common de#nitions of trapezoid.  The #rst de#nition di!erentiates a trapezoid from a 
parallelogram, whereas the second de#nition allows any parallelogram (square, rectangle, or rhombus) to 
also be a trapezoid.  

http://maths.net.au/2011/06/use-google-sketchup-to-visualise-3d-shapes-to-find-sa/
http://www.sketchup.com/intl/en/
http://www.learner.org/courses/learningmath/measurement/session10/index68.html
http://www.learner.org/teacherslab/math/geometry/index.html
http://www.amathsdictionaryforkids.com/dictionary.html
http://www.mathworksheets4kids.com/volume.html
http://www.mathsisfun.com/geometry/quadrilaterals-interactive.html
http://illuminations.nctm.org/activitydetail.aspx?id=48
http://www.mathplayground.com/MTV/mathtv12.html
http://www.mathplayground.com/MTV/mathtv13.html
http://www.mathsisfun.com/geometry/polygons.html
http://www.mathplayground.com/JakeVSAstro_Archive01.html
http://www.mathopenref.com/trianglearea.html
http://www.mathopenref.com/coordtriangleareabox.html
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Making Triangles and Other Geometric Shapes
Deconstructing the Trapezoid
Deconstructing the Parallelogram
Area of a Trapezoid by Deconstruction
Finding the Area of Geometric Shapes
Discovering a Formula for the Area of a Trapezoid
Discover the Formula for Area of a Parallelogram
Algorithm to Find the Area of a Polygon, Even an Irregular One
Area Tool for  Triangles, Trapezoids, and Parallelograms
Geometry Online Worksheet Generator
How Many Shingles?

Student Practice
Area Lesson with Follow Up Quiz
Baseball Geometry: Area of a Triangle
Calculating Area
Areas of Parallelograms
Areas of Squares and Rectangles Review
Area of Trapezoids, Rhombi, and Kites
Area of a Triangle: Lesson with Practice Questions  This site may require a free registration.
Area of a Parallelogram: Lesson With Practice Questions  This site may require a free registration.
Area of a Trapezoid: Lesson With Practice Questions  This site may require a free registration.
Perimeter and Area Problems  This site may require a free registration.
Perimeter and Area Challenge Problems  This site may require a free registration.
Triangle Explorer
Area of Polygons with Practice Questions
Area of a Triangle with 2 Sets of Questions
Find the Area of the Parallelogram
Find the Area of a Trapezoid
Area of Parallelograms, Triangles, and Trapezoids
Area of Plane Shapes with 10 Follow-Up Problems
Area of Triangles and Trapezoids
Calculating the Area of a Triangle
Area of a Triangle
Finding the Area of Polygons 1
Finding the Area of Polygons 2
Finding the Area of Polygons 3
Geometry  Choose area or volume for various shapes and prisms.
Area Word Problems 1

http://www.nctm.org/standards/content.aspx?id=25007
http://www.geogebratube.org/student/m4214
http://www.geogebratube.org/student/m4210
http://www.geogebratube.org/student/m4217
http://www.coolmath.com/reference/areas.html
http://www.geogebratube.org/student/m4218
http://www.geogebratube.org/student/m4212
http://www.mathopenref.com/coordpolygonarea2.html
http://illuminations.nctm.org/ActivityDetail.aspx?ID=108
http://interactive.onlinemathlearning.com/geometry_worksheets.php
http://www.pbs.org/teachers/mathline/concepts/outdoors/activity1.shtm
http://www.mcwdn.org/Geometry/Area.html
http://www.factmonster.com/math/knowledgebox/player.html?movie=sfw41510
http://www.tv411.org/math/geometry/calculating-area
https://www.khanacademy.org/math/geometry/basic-geometry/area_non_standard/e/area_of_parallelograms
https://www.khanacademy.org/math/geometry/basic-geometry/perimeter_area_basics/e/area_of_squares_and_rectangles
https://www.khanacademy.org/math/geometry/basic-geometry/area_non_standard/e/areas_of_trapezoids_rhombi_and_kites
http://www.mathgoodies.com/lessons/vol1/area_triangle.html
http://www.mathgoodies.com/lessons/vol1/area_triangle.html
http://www.mathgoodies.com/lessons/vol1/area_trapezoid.html
http://www.mathgoodies.com/lessons/vol1/practice_unit1.html
http://www.mathgoodies.com/lessons/vol1/challenge_unit1.html
http://www.shodor.org/interactivate/activities/TriangleExplorer/
http://www.studyzone.org/mtestprep/math8/e/areas6l.cfm
http://www.cimt.plymouth.ac.uk/projects/mepres/book7/bk7i9/bk7_9i5.htm
http://www.glencoe.com/sec/math/studytools/cgi-bin/msgQuiz.php4?isbn=0-07-829631-5&chapter=14&lesson=1&headerFile=4&state=na
http://www.glencoe.com/sites/common_assets/mathematics/im1/concepts_in_motion/interactive_labs/M2_14/M2_14_dev_100.html
http://www.glencoe.com/sec/math/studytools/cgi-bin/msgQuiz.php4?isbn=0-07-829635-8&chapter=7&lesson=1&headerFile=4&state=na
http://www.mathopolis.com/questions/q.php?id=1754&site=1&ref=/area.html&qs=1754_1755_1756_1757_1758_1759_1760_1761_3250_3251
http://www.glencoe.com/sec/math/studytools/cgi-bin/msgQuiz2.php4
http://www.aaamath.com/geo78_x6.htm
http://www.thatquiz.org/tq-A/math/triangle/
http://www.studyzone.org/mtestprep/math8/e/areapoly6quiz.cfm
http://www.studyzone.org/mtestprep/math8/g/areaprac.cfm
http://www.studyzone.org/mtestprep/math8/g/areapolyquiz.cfm
http://www.thatquiz.org/tq-4/math/geometry/
http://www.mathplayground.com/wpdatabase/Geometry1_1.htm
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Area Word Problems 2
Area Word Problems 3
Area Word Problems 4
Area Word Problems 5
Shape Surveyor Geometry Game  Choose Area at the Super Brain level.
Area Formulas

* The Web Resources are links to websites that are neither created nor published by Bright Ideas 
Press.  BIP has no control over the content of these websites, and the material contained therein 
does not necessarily re!ect the views and opinions of Bright Ideas Press.  The school and classroom 
teacher are responsible for abiding by the terms of use for each website.  Links were set up to open 
in Internet Explorer and may not open in other browsers. 
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Common Core Math At-A-Glance

7.RP.1 Compute unit rates associated with ratios of fractions, including ratios 
of lengths, areas and other quantities measured in like or di"erent units. 
For example, if a person walks $ mile in each ' hour, compute the unit rate 
as the complex fraction $⁄' miles per hour, equivalently 2 miles per hour.

Mechanics
Teacher Notes:   The study of ratios/unit rates is a continuation of Level 6, however, 
the ratios/unit rates include complex fraction (fraction to fraction) comparisons.  
Introduction of this standard should include the following steps:

• Reviewing ratios as fractions and fractions as division problems
• Reviewing unit rates
• Writing and simplifying complex fractions 
• Real world applications of ratios involving complex fractions; complex fractions as 

unit rates

A ratio compares two quantities that are related.  Examples of ratios include 4 tires for 1 
car, 2.54 in. :1 cm and 3 eggs

12 cookies .  A ratio can be written as a fraction.  

Example:  The animal shelter currently houses 30 dogs and 10 cats.  Write the 
ratio of dogs to cats as a fraction.

Answer:  30
10

dogs
cats

When the ratio is written with a denominator of 1, it is called a unit rate.  Examples of 
unit rates include miles per hour and cost per unit.  

Example:  Write the ratio from Example 1, as a unit rate.

Answer:  3
1

dogs
cat

Ratios can be written as fractions.  Ratios involving fractions are called complex 
fractions.  

Complex fractions are fractions a
b( ) in which the numerator (a), the 

denominator (b), or both are fractions.  Examples of complex fractions:
1
3
5

2
6
8

2
6
8

11

11
2
3

2 2
3

3
4

Back to Top

Remind students that a fraction is a division problem.  
Dividing 30 by 10 gives us a unit rate of 3 dogs for every 1 cat.
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Example:  Identify the complex fraction(s).

 A)  B)  C)  D)  E) 

Answer:  B, D, and E

A) Neither the numerator nor denominator are fractions.  This is not a 
complex fraction. 

B) The numerator is a fraction.  This is a complex fraction 
C) This is a mixed number, not a complex fraction. 
D) Both the numerator and denominator are fractions.  This is a complex 

fraction. 
E) The numerator contains a fraction.  This is a complex fraction.

Complex fractions can be simpli!ed.  A simpli#ed complex fraction contains integers 
(positive or negative whole numbers) in both the numerator and denominator.  There are 
three methods for simplifying a complex fraction.

Method 1:  Division.  Remember that dividing fractions means multiplying by the 
reciprocal.  Use the following steps:

• Step 1 – If necessary, change any mixed numbers to improper fractions.  
• Step 2 – Write the fraction as a division problem.
• Step 3 – Change the problem so that you are multiplying by the reciprocal. 
• Step 4 – Solve.  
• Step 5 – If necessary, reduce.

Example:  Simplify.   

Answer:  3
11
12

3 11
12

3 12
11

36
11

= ÷ != =

Step 2 Step 3 Step 4

Example:  Simplify.  
3
4
2
3

Answer:  
3
4
2
3

3
4

2
3

3
4

3
2

9
8

1
8

= ÷ != = =

Step 2 Step 3 Step 4 Step 5

1

In this example, Steps 1 and 5 are not 
necessary.

In this example, Step 1 is not necessary.

1
3

9
10
36 5 3

4

7
8
1
2

9 3
4

8

3
11
12
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Example:  Simplify.

Answer:  2
2
3

1
4

8
3
1
4

8
3

1
4

8
3

4
1

32
3

Step 2 Step 3 Step 4Step 1

= = = =!÷

Method 2:  The Least Common Denominator (LCD) Method.  Use the following 
steps:

• Step 1 – If necessary, change any mixed numbers to improper fractions. 
• Step 2 – Find the LCD (least common denominator) for all fractions in the complex 

fraction.
• Step 3 – Multiply the numerator and the denominator of the overall complex fraction 

by the LCD to solve.
• Step 4 – Reduce if possible.

Example:  Simplify.   
3
4
7
8

   Answer:   

In this example, Step 5 is not necessary.

2 2
3

1
4

3
64

7  7
8

=

3
4

8

7
8

2

8

3 2 6
7 1 71

!
!=  =

Step 2: LCD = 8

Step 3:

Step 1: There are no mixed numbers.

Note how the 
denominators cancel out.
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Example:  Simplify.  
6
21

23 7
    Answer:   

Method 3:  The Proportion Method

Students should recognize that a simpli#ed complex fraction represents a unit rate.  
Consider the following example.   

Example:  Sam was planting !owers. She used 1 1
3  bags of soil to $ll 1 5

6  !ower 
pots. What is the unit rate of bags of soil to !ower pots?

Answer:  

Use the given information to write a complex fraction.

Remind students that a unit rate is a ratio written as a 
fraction with a denominator of 1.   Set up a proportion 

where the complex fraction is equal to 1
x . 

Ask students: “What number times the denominator 
will give us 1?”

Multiply both the numerator and the denominator by 
this number.  If necessary, reduce.� �� �

� �� �

11 bags of soil3
!ower pots16

5

4   bags3
11 1 !ower pot 6

4 6 24 8 3 11 833 11
11 6  6 11

x=

= = =
1 1 11

6
221

2 233 7

=

Step 1: 

Step 2:  LCD = 21

6 6
21 21

2 233 7 7

=

6
21

21

23
7

21
3

6 6 2
23 3 69 23!

Step 3

Step 4

= = =
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Concept Mastery
 9 Students are able to recognize a complex fraction.

 9 Students are able to simplify a complex fraction.

 9 Students are able to recognize the relationship between a complex fraction 
and a unit rate.

Web Resources* Always preview websites and web videos prior to use with students.  
Read more here:  Internet Content Tips & Cautions.

Teacher Background
Cat and Mouse: Direct and Inverse Proportion
Teaching Ratios and Proportions
Math Background

Class Demo & Activities
Compute Unit Rates Associated with Ratios of Fractions  5 mini video lessons
Ratey the Math Cat  Ratey the Cat annoyingly informs others of the usage ratios of things they might 
otherwise be enjoying in this animation accompanied by worksheets, a comic book version, and a 
Teacher’s Guide.
Understanding Ratio Review
Writing Ratios as Fractions
Prize Money Worksheet  If having the problems in pounds is an issue, students can substitute dollar 
signs.
Simplifying Ratios
Basic Rate Problem
Systems and Rate Problems
Ratio and Proportion: Rates Worksheet
Learning Ratios Worksheet Generator  You may have to right click on the document to print to view a 
legible size.

Student Practice
All About Ratios Review Problems & Quiz
All About Ratios
Ratios Review
Dividing Fractions Review
Determining Ratios Review
Unit Rates
Comparing Ratios and Rates
Cross Multiplication to Solve Proportions

http://www.articlesforeducators.com/article.asp?aid=37
http://www.homeschoolmath.net/teaching/proportions.php
http://www.eduplace.com/math/mw/background/5/11/te_5_11_overview.html
http://learnzillion.com/lessonsets/107
http://mathsnacks.com/ratey.php
http://www.bbc.co.uk/skillswise/factsheet/ma19rati-l1-f-what-is-ratio
http://www.bbc.co.uk/skillswise/worksheet/ma19rati-l1-w-writing-ratios-as-fractions
http://www.bbc.co.uk/skillswise/worksheet/ma19rati-l1-w-sharing-out-prize-money
http://www.bbc.co.uk/skillswise/factsheet/ma19rati-l1-f-simplifying-ratios
https://www.khanacademy.org/math/algebra/solving-linear-equations-and-inequalities/More-equation-practice/v/basic-rate-problem
https://www.khanacademy.org/math/algebra/systems-of-eq-and-ineq/systems-word-problems/v/systems-and-rate-problems
http://www.helpingwithmath.com/printables/worksheets/ratio_proportion/6rp2ratio_rates02.htm
http://www.softschools.com/math/ratios/
http://math.rice.edu/~lanius/proportions/rate.html
http://www.galaxygoo.org/math/allAboutRatios.html
http://www.aaamath.com/B/rat62ax2.htm
http://www.aaamath.com/B/fra66px2.htm
http://www.aaamath.com/B/rat62bx2.htm
http://www.aaamath.com/B/rat-unit-rate.htm
http://www.glencoe.com/sec/math/studytools/cgi-bin/msgQuiz.php4?isbn=1-57039-855-0&chapter=8&lesson=1
http://www.aaamath.com/B/rat-prop-crossx.htm
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Ratio Practice Problems (2)
Spy Guys: Ratio Review
Ratio Blaster
Unit Rates
Maths Dictionary for Kids
Unit Price
Compare Unit Prices Examples & Problems
Unit Price Game

* The Web Resources are links to websites that are neither created nor published by Bright Ideas 
Press.  BIP has no control over the content of these websites, and the material contained therein 
does not necessarily re!ect the views and opinions of Bright Ideas Press.  The school and classroom 
teacher are responsible for abiding by the terms of use for each website.  Links were set up to open 
in Internet Explorer and may not open in other browsers. 
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Common Core State Standards, Mathematics. Washington, D.C.: National Governors Association 
Center for Best Practices, Council of Chief State School O#cers, Washington, D.C., 2010.  
http://www.corestandards.org/Math
“Arizona’s Common Core Standards.” Arizona Department of Education. 2010. June.
http://www.azed.gov/standards-practices/mathematics-standards/
“Common Core State and NC Essential Standards.” Public Schools of North Carolina State Board of 
Education. 2010. June.
http://www.ncpublicschools.org/acre/standards/common-core-tools/

http://cstl.syr.edu/fipse/Decunit/ratios/prac11q.htm
http://www.learnalberta.ca/content/mesg/html/math6web/index.html?page=lessons&lesson=m6lessonshell03.swf
http://www.arcademicskillbuilders.com/games/ratio-blaster/ratio-blaster.html
https://www.khanacademy.org/math/arithmetic/rates-and-ratios/unit_conversion/e/units
http://www.amathsdictionaryforkids.com/dictionary.html
http://www.studyzone.org/mtestprep/math8/a/unit_price7l.cfm
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http://www.mathsisfun.com/measure/unit-price-game.html
http://www.corestandards.org/Math
http://www.azed.gov/standards-practices/mathematics-standards/
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Common Core Math At-A-Glance

8.EE.1 Know and apply the properties of integer exponents to generate 
equivalent numerical expressions.  
For example, 32 ) 3–5 = 3–3 = (%⁄&)3 = $..

Mechanics

Teacher Notes: This standard follows from 6.EE.1 and 6.EE.2.c. There are no Level 7 
standards which directly address exponents.  Because of this gap, some review of 
exponents is recommended before introducing this standard.  

In addition, students often have greater success applying exponents to variables than 
they do applying them to integers.  A common misconception is to multiply the exponent 
by the base.  Review of exponents and how they’re applied to integers will facilitate 
success with this standard.

This standard covers the following properties involving operations with exponents.
• Addition and subtraction of terms
• Multiplication and division of terms
• Raising a product and a quotient to a power
• Raising a power to a power
• Raising to a power of 0
• Negative exponents

Addition and Subtraction of Terms

In order to add or subtract exponential terms, they must have both the same base as well 
as the same exponent.  (Only the coe8cient can be di!erent.)  Terms that have both the 
same base and the same power are called like terms.  The addition and/or subtraction of 
like terms is commonly referred to as “combining like terms.”

Example:  Simplify 2a2 % 3a + 5a.

This expression contains 3 terms: 2a2, %3a, and +5a.  Of these, two are like terms, 
%3a, and +5a, which can be combined; the “unlike” terms can’t be changed and are 
left as is.

When like terms are combined, the base and the power are kept the same and the 
coe#cients are added (or subtracted).

%3a, and +5a = +2a

So, overall, the original expression can be simpli$ed to 2a2 + 2a.

Back to Top
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There is no limit to the number or type of terms that can be combined in this way.

Examples:  

Simplify 7 %  x %  3 + 4x.
7 %  3 %  x + 4x
4 + 3x

Simplify 2x2 + 3y + x2 % 2y + 3y2.
2x2 + x2 + 3y %  2y + 3y2

3x2 + y + 3y2

Remind students that if a variable is written without a coe8cient, it is the same as having 
a coe8cient of 1.  That is, x2 = 1x2.

Find y2 " y4.

It is easy to understand this problem if you expand it $rst.  y2 = y . y;   
y4 = y . y . y . y. So now you have the following:

y2 . y4 = (y . y) . (y . y . y . y) = y . y . y . y . y . y = y6

y2 . y4 = y6

This process could be very time consuming.  However, if we notice the relationship 
between the exponents that are being multiplied together and the exponent of the 
product, we can avoid writing it out each time.

By de$nition, an . am = a(n + m).

y2 . y4 = y2 + 4 = y6

So, when multiplying exponents, simply add the exponents and keep the base.  
It is extremely important that students understand this — you can only add the 
exponents when they have the same base.  (If the problem were x2 . y4, there are 
two di"erent bases, x and y, so they could not be simpli$ed this way.)

There are other equivalent ways to show that exponents are being multiplied,  
e.g.  (y2)(y4) = y(2 + 4) = y6.

Find a!5 " a3.

In this example, one of the exponents is negative.  The same rules apply.

a%5 . a3 = a(%5 + 3) = a%2 = /⁄a2 

The $rst step is to group like terms together.
Remember: Constants (integers without a variable) are also 
like terms.
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Now, let’s talk about dividing with exponents.

Find y2 ÷ y4.

Remember that a fraction is another way to write a division problem.  Write it as a 
fraction and then expand it.

2

4

y y y
y y y y y

u
 

u u u

Then, begin canceling out ys until either the numerator or denominator runs out.

2
2

1 1y y y
y y y y y y y

�u
   

u u u u

By de$nition, an ÷ am = a(n % m).

In other words, y2 ÷ y4 = y(2 % 4) = y%2.  Notice the relationship between the exponents 
of the dividend and divisor and the exponent of the quotient. 2 % 4 = %2.  

y2 ÷ y4 = y2 % 4 = y%2

Therefore, whenever you divide numbers with exponents, you keep the base and 
subtract the exponents.  Just as we saw with multiplication, this is only true when 
the exponents have the same base.  (In the example above, the base is y.)

Remind student that there are other ways to show division such that exponents are 
being subtracted (e.g.      = x(5%2) = x3). 

Raising a Product or a Quotient to a Power  (ab)x = ax . bx  or  (     )x =  

When a product is raised to a power, the exponent is applied to each factor.

Example:  Simplify (ab)2.
(ab)2 = a2 . b2

Example:  Simplify (3x)3.
(3x)3 = 33 . x3 = 27x3

In a similar way, a power is applied to a quotient.  When a quotient is raised to a 
power, the exponent is applied to both the dividend and the divisor.

Example:  Simplify (    )2.

(    )2 = 

Example:  Simplify (        )4.

x5

x2

a
b

a
ba

b

x

x

a
b

 3  
2
x

� �4 4 4 4

4

3 3
2 1

81
16 6

x x xu
  

2

2

a
b
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The rule is (      )n =        .  (It is important for students to distinguish between 

(    )n  and         and        . Confusion of these often leads to errors.  There must be 

parentheses if the entire fraction is raised to a power.)

Raising a Power to a Power  (ax )y = axy

Example:  Find (y2)4.

It is easy to understand this problem if you expand it $rst.   
(y2)4 = (y . y) (y . y) (y . y) (y . y) = y . y . y . y . y . y . y . y = y8

So now you have the following:

(y2)4 = y8

Again, this could become very time consuming.  However, if we notice the 
relationship between the exponent that is raised to a power, we can avoid writing it 
out each time.

By de$nition, (ax)y = a(xy). When a power is raised to a power, keep the base and 
multiply the exponents.

Examples:  

Find (2y2)5.
(2y2)5 = 25 y(2.5) = 32y10

Find ((2y)2)5.

((2y)2)5 = (2y)2 . 5 = (2y)10 = 210. y10 = 1,024y10

Raising to a Power of Zero    a0 = 1

This is a rule that simply must be memorized.  It can be di#cult for students who 
want to understand why it is so.  One explanation that may be helpful is this:  Every 
number has at least two factors, 1 and itself.  When we say that a number is raised to 
the zero power, we are saying that number is a factor zero times, so the only other 
factor is one.

Examples:

Find (2y)0 = 1

Find (3x2 + y + 3y2 )0 = 1

Find 6580 = 1

(Be careful of parentheses, however!)   2y0 = 2 . y0 = 2 . 1 = 2

a
ba

b

na
b n

a
b

n

n

a
b
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Negative Exponents     a  =   and  a  = -b -b� �
a ab b�

We know that any number can be expressed as a fraction.  When an exponent is 
negative, it simply inverts the fraction, “!ipping” the numerator and denominator, 
and switching the sign of the exponent as well.

By de$nition,                      (and, vice versa,                     ), therefore,                  .

3
3

3

3 1 13
1 3 3 3

1
273

�
�     

u u

It is relatively straightforward to extend to negative exponents.  Remember, a 
negative exponent inverts the fraction and switches the sign of the exponent.

Example:  Find            . 

2 2 2

2

1 3 3 9
3 1 1

�
§ · § ·   ¨ ¸ ¨ ¸
© ¹ © ¹

Example:  Find (    )%3. 

3 3 3

3

2 5 5 125
5 2 2 8

�
§ · § ·   ¨ ¸ ¨ ¸
© ¹ © ¹

Simple Solutions Common Core Math 8 Examples

Simplify.   Answer:           or  p6q%1

Simplify using exponential notation:  3b3 . 5b4 Answer:  15b7

Simplify using exponential notation:  123 . 123 . 122 Answer:  128

Write using only positive exponents.   Answer:  

Simplify using only positive exponents. (4p)–3 Answer:  

Simplify.   Answer:                      or  125x%1

1b
ba

a
�  3

3

13
3

�  
1b

ba
a� 

2 2 2

2

1 3 3 9
3 1 1

�
§ · § ·   ¨ ¸ ¨ ¸
© ¹ © ¹

2
5

8 4

2 5

p q
p q

6p
q

8

3

f
f

�

�

3

8 5

1f
f f

 

3

1
64p

8 6

5 7

5
5

x
x

35 125
x x
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Finally, students will need to solve problems that mix numerals and variables. 
Instruct students that like bases are multiplied (i.e. numerals to numerals and 
matching variables to matching variables, such as y to y).

Simplify 4y2 " 6y5.

Group like terms together. 4y2 . 6y5 = 4(6) . (y2)( y5) = 24y(2+5) Answer: 24y7

Simplify              using exponential notation. Answer:            or

Simplify              . Answer:            or  717m%34

5 3

2 4

10
4
x y
x y

35
2

x
y

3 15
2
x y �

21 6

4 40

7
7

m
m

17

34

7
m

Concept Mastery
 9 Students are able to apply the properties of operations involving both 
positive and negative exponents modifying the same base. (The base in this 
case might be a variable or a numeral.)

 9 Students are able to apply the properties of operations involving both 
positive and negative exponents in problems involving multiple bases. (The 
bases in this case might be all variables, all numerals, or a mixture.)
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Web Resources* Always preview websites and web videos prior to use with 
students.  Read more here:  Internet Content Tips & Cautions.

Teacher Background
Exponential Growth
Algebra in Simplest Terms  Exponents begin with Video #3
Exponents and Logarithms
Insights Into Algebra

Class Demo & Activities
Animated Exponent Presentation  The music stops a little short of the presentation (make sure to close 
up ads)  This introduces squaring and cubing so you may want to save it for 8.EE.2
Know and Apply the Properties of Integer Exponents to Generate Equivalent Numerical 
Expressions  10 mini video lessons
Understanding Negative Exponents, Bases, and Scienti$c Notation  5 mini video lessons (skip last 2 
dealing with Scienti#c Notation until 8.EE.3
Evaluating Expressions with Exponents  6 mini video lessons  
Exponents Lesson with Worksheet
Simplifying Multiplication Lesson  Includes exponents 
Exponents of Variables Lesson
Simplifying Negative Exponents Lesson
Simplifying Fractions With Negative Exponents Lesson
Order of Operations with Exponents Worksheet Generator  Generates a unique worksheet each time.
Exponents <, > Worksheet Generator  Generates a unique worksheet each time.
Exponential Notation on a Scienti$c Calculator
Review of Exponents
Multiplying Powers Rule
Dividing Powers Rule
Power to a Power
Powers of Products
Student Activity with Exponents

Student Practice
Exponents of Numbers Online Worksheet
Exponent Review Gears
Multiplication with Exponents Online Worksheet  Includes step by step guide and self-checking.
Negative Exponents Online Worksheet  Self Checking
Exponents of Variables Online Worksheet
Negative Exponents in Fractions Online Worksheet
That Quiz: Exponents  Select Exponents, n%a, na ) na and Level.

http://www.learner.org/courses/learningmath/algebra/session7/part_b/index.html
http://www.learner.org/resources/series66.html
http://www.learner.org/courses/learningmath/number/session3/part_b/index.html
http://www.learner.org/workshops/algebra/workshop6/#2
http://www.youtube.com/watch?v=z1T0_9NLufA
http://learnzillion.com/lessonsets/307-know-and-apply-the-properties-of-integer-exponents-to-generate-equivalent-numerical-expressions
http://learnzillion.com/lessonsets/307-know-and-apply-the-properties-of-integer-exponents-to-generate-equivalent-numerical-expressions
http://learnzillion.com/lessonsets/43-understanding-negative-exponents-bases-and-scientific-notation
http://learnzillion.com/lessonsets/42-evaluating-expressions-with-exponents
http://www.algebrahelp.com/lessons/simplifying/numberexp/index.htm
http://www.algebrahelp.com/lessons/simplifying/multiplication/index.htm
http://www.algebrahelp.com/lessons/simplifying/varexp/
http://www.algebrahelp.com/lessons/simplifying/negativeexponents/index.htm
http://www.algebrahelp.com/lessons/simplifying/negativeexpfrac/index.htm
http://www.softschools.com/math/order_of_operations/order_of_operations_with_exponents_worksheets/
http://www.softschools.com/math/worksheets/exponents.jsp
http://www.mr-damon.com/scientific_calculator.htm
http://www.regentsprep.org/Regents/math/ALGEBRA/AO5/LExp.htm
http://www.regentsprep.org/Regents/math/ALGEBRA/AO5/rule_pmu.htm
http://www.regentsprep.org/Regents/math/ALGEBRA/AO5/rule_pdiv.htm
http://www.regentsprep.org/Regents/math/ALGEBRA/AO5/rule_pdiv.htm
http://www.regentsprep.org/Regents/math/ALGEBRA/AO5/rule_prd.htm
http://www.regentsprep.org/Regents/math/ALGEBRA/AO5/TRExp.htm
http://www.algebrahelp.com/worksheets/view/simplifying/numberexp.quiz
http://www.haelmedia.com/html/mc_m87_002.html
http://www.algebrahelp.com/worksheets/check/simplifying/multiplication.quiz#instructions
http://www.algebrahelp.com/worksheets/view/simplifying/negativeexponents.quiz
http://www.algebrahelp.com/worksheets/view/simplifying/varexp.quiz
http://www.algebrahelp.com/worksheets/view/simplifying/negativeexpfrac.quiz
http://www.thatquiz.org/tq-2/
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Exponent Rules
Otter Rush Exponent Game
Exponents Online Quiz
Order of Operations with Exponents Online Quiz  NOTE: An exponent is noted by a little space 
between the base and the exponent in the problems.
Raising to Powers by Repeated Multiplication
Squaring a Number I
Squaring a Number II
Cube of a Number
Evaluating Exponents
Evaluating Exponents of Negative Numbers
Exponents Quiz
Math is Fun Exponents: Mini Lesson & Problems
Tic Tac Toe Squares  Select harder to play with exponents.
Exponent Basketball Interactive  Select Exponents from the list on the left (5 from the bottom)
Blast the Exponents Game
Exponent Matching
PEMDAS Practice  Select Level 4 from the Auto Create Menu
Laws of Exponents Archaeological Dig
Multiplying Powers of the Same Base: Lesson & Problems
Dividing Powers of the Same Base: Lesson & Problems
Multiplying Powers of the Same Base Online Quiz
Dividing Powers of the Same Base Online Quiz
Practice with Exponents Numerical
Practice with Exponents: Algebraic
Applied Practice with Powers
Practice with Exponent Shorthand
Exponent Matching Game
Exponent Game
Exponents Jeopardy Game
Factorising Linear Expressions  Choose from 7 games with exponent-related problems.
Exponents Lesson & Problems
Exponents & Radicals
Calculating Exponents
Exponents

https://www.khanacademy.org/math/arithmetic/exponents-radicals/exponent-properties/e/exponent_rules
http://hoodamath.com/games/otterrushexponentexpressions.php
http://www.softschools.com/quiz_time/math/exponents/theme6.html
http://www.softschools.com/quizzes/math/order_of__operations_with_exponents/quiz4315.html
http://www.aaamath.com/g8-pow-by-mult.htm
http://www.aaamath.com/g8-eval-squ1.htm
http://www.aaamath.com/g8-eval-squ2.htm
http://www.aaamath.com/g8-eval-cube.htm
http://www.aaamath.com/g8-eval-exp.htm
http://www.aaamath.com/g8-int-eval-exp.htm
http://www.aaaknow.com/tests/g8-tff31-exponents.htm
http://www.mathsisfun.com/exponent.html
http://www.funbrain.com/cgi-bin/ttt.cgi
http://www.scienceacademy.com/BI/
http://www.studystack.com/matching-14392
http://www.gleanpemdas.org/
http://www.learnalberta.ca/content/mejhm/index.html?l=0&ID1=AB.MATH.JR.NUMB&ID2=AB.MATH.JR.NUMB.EXPO&lesson=html/object_interactives/exponent_laws/use_it.html
http://www.studyzone.org/mtestprep/math8/g/multpowsamebasel1.cfm
http://www.studyzone.org/mtestprep/math8/g/divpowsamebasel1.cfm
http://www.studyzone.org/mtestprep/math8/g/multpowsambasequiz.cfm
http://www.studyzone.org/mtestprep/math8/g/divpowsambasequiz.cfm
http://www.regentsprep.org/Regents/math/ALGEBRA/AO5/PExp.htm
http://www.regentsprep.org/Regents/math/ALGEBRA/AO5/PracExp.htm
http://www.regentsprep.org/Regents/math/ALGEBRA/AO5/Papply.htm
http://www.regentsprep.org/Regents/math/ALGEBRA/AO5/PracExpShort.htm
http://www.algebra4children.com/Games/Powers/Powers.html
http://www.math-play.com/exponent-game.html
http://www.crctlessons.com/8th-Grade-CRCT-Game-Numbers-and-Operations/8th-Grade-CRCT-Game-Numbers-and-Operations.html
http://www.mathsduck.co.uk/algebra.php
http://www.mathgoodies.com/lessons/vol3/exponents.html
http://www.zweigmedia.com/RealWorld/tut_alg_review/framesA_2.html
http://www.wisc-online.com/Objects/ViewObject.aspx?ID=GEM2004
http://www.math.com/school/subject2/lessons/S2U2L2GL.html
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Simple Solutions Common Core Math
Web Resources*

The Web Resources contain links to a variety of websites that o"er standards-based 
mathematics content, background information, animations, and student practice or 
self-assessment activities. Please read the following tips and cautions.

• Websites may contain ads attempting to redirect you (or students) to other 
websites. In most cases, the link we set up takes you directly to the recommended 
content. Click on the link we’ve provided; once you have done that, avoid clicking 
on other messages meant to sidetrack the user from the intended material.

• Select the full screen option whenever it is present.

• Preview each website. Here is why we recommend that you preview twice, $rst, 
when planning a lesson, and again on the day you will use the website:

• Hyperlinks can be #ckle. If a link does not work, right click and select “copy 
link location.” Then paste it into the URL address box; this will take you directly 
to the site.

• Pop-ups are used in instructional activities and sometimes in ads. Previewing 
will help you to know whether to allow or reject the pop-ups.

• A site may require an application download or an upgrade to view the 
content as intended. These are usually safe and free and require only moments 
to download, but you can do this ahead of time.

• Previewing saves time. When using the sites in a presentation, you can move 
forward to the content you want to share and then pause until you are ready 
to start the presentation.

Teacher Web Resources are monitored and revised regularly. However, please contact 
us if you come across any dead links or any changes to websites that make the material 
inappropriate for student use.

*The Web Resources are links to websites that are neither created nor published by 
Bright Ideas Press. BIP has no control over the content of these websites, and the ma-
terial contained therein does not necessarily re!ect the views and opinions of Bright 
Ideas Press. The school and classroom teacher are responsible for abiding by the 
terms of use for each website.
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